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KET QUA NGHIEN CUU KHOA HOC &
VA UNG DUNG CONG NGHE

DA DANG PHAN LGP GIAP XAC CHAN CHEO (COPEPODA)
THUQC LGP CHAN HAM (MAXILLOPODA DAHL) TAI
MOT SO THUY VUC THUOC TINH QUANG NAM

Tran Ngoc Son, Pham Thi Phuong |(1)
Nguyén Thi Tuong Vi, V6 Van Minh

TOM TAT

nam trong khoang 1,9 - 2,09.

Nghién ctiu da dang sinh hoc phan 16p giap xac chan cheo thudc 16p chan Ham tai mot s6 dang thuy vuc
thudc tinh Quang Nam. Két qua da ghi nhan dugc 31 loai thudc 13 ho va 23 chi. Trong do, nghién ctiu da b
sung 12 loai ghi nhan méi cho khu hé giap xac Viét Nam. Bén canh d6, mat d¢ trung binh cac loai thudc phan
16p Copepoda c6 su bién dong ro6 rét. Vao mtia mua, mat do trung binh ctia Copepoda dugc ghi nhan ¢ mtc
cao nhit tai khu vuc ha luu séng Vu Gia — Thu Boén v6i 136 cd thé/m? va thdp nhét tai khu vuc trung luu véi
78 ca thé/m’. Vao mua kho, mat do trung binh dugc ghi nhin & muc kha cao tai khu viic ho (259 cd thé/m?),
thap nhat 1a khu vuc ha luu song Vu Gia - Thu Bon véi 94 ca thé/m’. D6i véi miic d6 da dang sinh hoc, chi s6
Shannon vao mutia kho c6 mtic da dang sinh hoc ctia quan xa Copepoda thap hon so v6i mlia mua va gia tri H’

T khoa: Da dang sinh hoc, gidp xdc chan chéo, chan Ham, Qudng Nam.
Nhan bai: 5/9/2022; Stia chiia: 13/9/2022; Duyét dang: 20/9/2022.

1. Tinh cap thiét

Phan 16p Copepoda thuoc 16p chan Ham
Maxillopoda Dahl, gobm 3 b song tu do va phd bién
trong moi truong nudc la Calanoida, Cyclopoida va
Harpacticoida. Copepoda phan bd rong va thich nghi &
cac dang moi truong khac nhau véi diéu kién song khac
nhau tii cac thty vic nudc ngot nhu song, h6 dén moi
truong nudc bién. Bén canh do, chung con c6 thé phan
bé trong cac moi trudng song dac biét khac nhu nude
ngam va moi trudng nudce trong cat (Hyporheic zone).
Trén thé gidi véi khoang 13.000 loai, phan 16p giap xac
chan chéo da dugc mo ta (Boxshall & Defaye, 2008).
Cac nhom loai Copepods la mot trong nhiing thanh
phan quan trong nhat trong chuyén tiép cua chudi thic
an tai cac thay vuc, 1a nguon thic dn cho 4u triing cua
cac loai dong vat thuy sinh & bac tiéu thu cao hon trong
mang ludi thiic an trong hé sinh thai (Turner, 2004).

Cac nghién ctiu vé da dang Copepoda da dugc tién
hanh tti kha sém v6i nhiéu phat hién loai méi cho khoa
hoc. Riéng tai khu vic Dong Nam A, s6 lugng loai
Copepoda dugc phat hién méi tang nhanh trong nhéing
ndm gan day. Tai Thai Lan, nam 2017, da phat hién ra

! Trudng Pai hoc Su pham - Dai hoc Da Ndng

hai loai méi: Thermocyclops parahastatus sp. Nov va
Thermocyclops thailandensis sp. Nov (Karanovic et al.,
2017). Tai Viét Nam, tti nam 2021 dén nay da ghi nhan
thém 4 loai méi: Mongolodiaptomus malaindosinensis,
Mongolodiaptomus — mekongensis,  Vietodiaptomus
blachei va Pseudodiaptomus siamensis cho khu hé giap
xac nudc ngot Viét Nam (Boonmak, 2022) va 2 loai méi
cho khoa hoc Parastenocaris sontraensis, Parastenocaris
vugiaensis (Tran et al., 2021). Do d6, nghién ctiu nay
dugc thuc hién da b sung thém cac loai méi cho khu
hé gidp xac nudc ngot ctia Viét Nam, ciing nhu danh
gid mat do va muc do da dang ctia Copepoda thudc 16p
chan Ham tai mot s6 thty vic thudc tinh Quang Nam.

2. Phuong phap nghién ctu

2.1. Phuong phdp thu va phan tich mau

Céc mau Copepods dugc thu thép tai 18 dia diém
vao mua kho (thang 4/2022) va mua mua (thidng
11/2021) thudc séong Vu Gia - Thu Bon (D2, D3, b4,
b5, b6, b7, b8, b9, P17, b18), hoé Cong Vién (D1),
ho6 Thach Ban (P10), h6 Pong Tién (P11), h6 Viét An
(P12), ho Phi Ninh (P13, P14), hé An Son (D15) va
hé An Ha (D16) thudc tinh Quang Nam.
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A Hinh 1. Bdn dé khu viic thu mdu

Tai moi diém nghién ctiu, mau dinh tinh va mau dinh
lugng ctia Copepods dugc thu dé€ phan tich tinh da dang
va xac dinh mat d6. Mau dinh tinh dugc thu bang dung
cu chuyén dung c6 kich thudc mét ludi 50 pm, ludi duge
kéo theo phuong ngang & do sau khoang 20 - 30 cm so
v6i médt nude. Mau dinh lugng dugc thu bang cach loc
20 lit nudc qua vgt thu mau. T4t cd mau Copepods dugc
chuyén vao trong binh dung mau chuyén dung 100 ml
va bao quan bing Formaldehyde 5%.

Mau dugc dinh loai bang phuong phap so sanh hinh
thai theo cdc tai liéu phén loai hoc chuyén nganh: An
annotated checklist and keys to the species of Copepoda
Harpacticoida (Crustacea) ctia Wells (Wells, 2007);
Keys to Nearctic Fauna Thorp and Covich’s Freshwater

Invertebrates cua James H. Thorp va D. Christopher
Rogers (James H. Thorp, 2016); Freshwater crustacean
zooplankton of Europe (Bledzki & Rybak, 2016) va
Introduction to the Copepoda (Defaye, 2001); British
Columbia Pelagic Marine Copepoda: An Identification
Manual and Annotated Bibliography (G. A. Gardner,
1982). banh gid mtc d¢ da dang sinh hoc bang chi s6
Shannon - Wiener va chi s6 Simpson.

3. Két qua va thao luan

3.1. Danh muc thanh phdn loai Copepoda tai cdc
thity vuc tinh Qudng Nam
Nghién ctiu da ghinhén dugc31loaithudc3bg, 13 ho
va 23 chi bao gom cac ho Acartiidae, ho Centropagidae,
ho Pseudodiaptomidae, ho Diaptomidae cua bd
Calanoida; ho Cyclopidae, ho Halicyclopidae, ho
Oithonidae cta by Cyclopoida; ho Ameiridae, ho
Canthocamptidae, ho Phyllognathopodidae, ho
Miraciidae, ho Darcythompsoniidae va Leptastacidae
ctia bo Harpacticoida. Trong d6 da ghi nhén bs sung
thém 12 loai mdi cho khu hé gidp xac nudc ngot cta
Viét Nam: Microcyclops inarmatus, Microcyclops
finitimus, Metacyclops malayicus, Metacyclops leptopus
totaensis, Metacyclops gracilis, Nitocra spinipes,
Mesochra  wolskii,  Phyllognathopus — camptoides,
Schizopera aralensis, Schizopera sindoensis, Cerconeotes
euryhalinus, Skistodiaptomus oregonensis.

Microcyclops finitimus Metacyclops gracillis

Metacyclops leptopus
totaensis

Skistodiaptomus
oregonensis

Nitokra spinipes Microcyclops inarmatus

Mesochra wolskii Schizopera sindoensis

Phyllgnathopus camptoides  Schizopera aralensis

— =

Metacyclops malayicus Cerconeotes euryhalinus

A Hinh 2. Mgt s6 loai ghi nhdn mdi cho khu hé gidp xdc nuide ngot Vigt Nam
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Béang 1. Thanh phan loai thudc Copepoda tai mot sé

thay vuc tinh Quang Nam

B¢ Calanoida
Ho Acartiidae Sars G.O., 1903

1 | Acartia (Acartiura) clausi (Giesbrecht, 1889)
Ho Centropagidae Giesbrecht, 1893

2 | Sinocalanus laevidactylus (Shen & Tai, 1964)
Ho Pseudodiaptomidae Sars G.O., 1902

3 | Schmackeria bulbosa (Shen & Tai, 1964)

4 | Pseudodiaptomus annandalei (Sewell, 1919)
Ho Diaptomidae Baird, 1850
Monglolodiaptomus botulifer (Kiefer, 1974)
Monglolodiaptomus mekongensis (Sanoamuang &
Watiroyram, 2018)

Neodiaptomus botulifer (Kiefer, 1974)
Allodiaptomus nongensis (Sanoamuang, L. & S.
Watiroyram)

9 | Skistodiaptomus oregonensis* (Lilljeborg, 1889)
B Cyclopoida
Ho Cyclopidae Rafinesque, 1815

10 | Microcyclops inarmatus* (Gutiérrez- Aguirre & Cervantes-
Martinez, 2016)

11 | Microcyclops finitimus* (Dussart, 1984)

12 | Microcyclops varicans (Sars G.O., 1863)

13 | Mesocyclops ogunnus (Onabamiro, 1957)

14 | Mesocyclops thermocyclopoides (Harada, 1931)

15 | Metacyclops malayicus* (Kiefer, 1930)

16 | Metacyclops leptopus totaensis* (Kiefer, 1927)

17 | Metacyclops gracilis* (Lilljeborg, 1853)

18 | Thermocyclops taihokuensis (Harada, 1931)

19 | Thermocyclops hyalinus (Rehberg, 1880)

20 | Siamcyclops sp.

21 | Tropocyclops prasinus (Fischer, 1860)

22 | Ectocyclops phaleratus (Koch, 1838)

Ho Halicyclopidae Kiefer, 1927
23 | Halicyclops sp.
Ho Oithonidae Dana, 1853
24 | Oithona nana (Giesbrecht, 1893)
B¢ Harpacticoida
Ho Ameiridae Boeck, 1865

25 | Nitocra spinipes* (Boeck, 1865)

Ho Canthocamptidae Sars G.O., 1906

26 | Mesochra wolskii* (Jakubisiak, 1933)

Ho Phyllognathopodidae Gurney, 1932

27 | Phyllognathopus camptoides* (Bozic, 1965)
Ho Miraciidae Dana, 1846

28 | Schizopera aralensis* (Borutzky, 1971)

29 | Schizopera sindoensis* (Karanovic & Cho, 2016)
Ho Darcythompsoniidae Lang, 1936

30 | Leptocaris sibiricus (Borutzky, 1952)

Ho Leptastacidae Lang, 1948
31 | Cerconeotes euryhalinus* (Krishnaswamy, 1957)

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

3.2. Cdu tric thanh phdn lodi

Két qua ciu truc thanh phan loai & cic loai hinh
thty vic khac nhau: Song (trung luu va ha luu) va ho
c6 thé thiy & Bang 2, khu vuc ha luu ctia séng Vu Gia
- Thu Bon ¢6 su da dang cao nhét véi sy ¢ mat ctia 22
loai Copepoda thu¢c 17 chi ndm trong 10 ho, chiém
70,9% tong s6 loai dugc tim thay tai khu vuc nghién
cuu, tai cdc ho ¢é 19 loai, 13 chi thudc 5 ho.

Bang 2. Ciu tric thanh phan Copepoda tai mét s6
thay vuc thudc tinh Quang Nam

Khu vuc Bo | Ho | Chi | Loai | Tylé
(%)
Khu vuc ha luu séong | 3 10 17 | 22 70,9
Vu Gia - Thu Bén

Trung luu song 3 8 17 | 21 67,74
Vu Gia - Thu Bén

Hé nuédc ngot 3 5 13 | 19 | 61,29
Tdng 3 13 23 | 31 100

Dua theo ciu tric quan xa Copepoda & béac ho tai
khu vuc nghién ctiu (Hinh 3) cho thdy, ho Cyclopidae
thudc bd Cyclopoida c6 s6 lugng loai cao nhat so véi
cac ho con lai vé6i 13 loai dugc ghi nhan (chiém 42%),
ngoai ra ho Diaptomidae cling kha da dang khi tim thay
sy xudt hién ctia 5 loai (chiém 16%). Hau hét cdc ho con
lai déu c6 s6 lugng loai tuong doi thap (it hon 3 loai).

Darcythomps leptastachdie. A cartidas 4% _ Centropagida

~ AHinh 3. Cdu tric thanh
phdn lodi cua qudn xd
Copepoda & cdp phdn logi dén
ho tai mot s thiy vic thudc
tinh Qudng Nam

So sanh v6i nghién ctiu ctia Alvaro Morales-Ramirez
va cong su (Morales-Ramirez et al., 2014) vé sy da dang
Copepoda trong moi trudng bién va nudc ngot & Costa
Rica cho thdy, thanh phan loai trong moi trudng nudc
ngot & Costa Rica ghi nhan 25 loai va 3 ho bao gom ho
Diaptomidae, ho Cyclopidae va ho Canthocamptidae,
trong do ho Cyclopidae thudc bo Cyclopoida ghi nhan
dugc nhiéu loai (17 loai) hon so véi 2 ho Diaptomidae
va ho Canthocamptidae thudc bd Calanoida va bo
Harpacticoida. Ngoai ra, nghién ctiu cia Hans-Uwe
Dahms va cong su (Dahms et al., 2012) vé da dang sinh
hoc cua Copepods & song Lanyang (Pong Bic, Dai
Loan) da xac dinh c6 21 loai thudc 4 bd (Calanoida,
Cyclopoida, Harpacticoida va Poecilostomatoida), 12
ho va 20 chi, trong d6 b Calanoida ghi nhan nhiéu
loai nhat véi 11 loai va 1 loai chua dugc dinh danh, tiép
dén bo Cyclopoida véi 5 loai va 6 loai chua dugc dinh
danh, ké dén 1a bo Poecilostomatoida véi 4 loai va cudi
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¢ Moi truong

cung bd Harpacticoida v6i s6 lugng loai it nhat (1 loai).

3.3. Mdt dé va da dang cua phdn 16p Copepoda
tai khu viic nghién ciiu
Két qua mat do trung binh ctia phan 16p Copepoda
tai khu vuc nghién ctiu dugc thé hién qua Hinh 4 va
6 su khac nhau gitia hai mta. Vao mua mua, mét do
Copepoda dugc ghi nhan 6 muc cao nhét tai khu vuc
ha luu séng véi 136 ca thé/m’, ngoai ra mat do tai khu
vuc ho (88 ca thé/m?) dat miic kha va thip nhat tai khu
vic trung luu véi 78 ca thé/m’. Déi véi mua kho, mét
dd Copepoda dugc ghi nhan & muc kha cao. Tai khu
viic ho, ¢ mat do Copepoda cao hon so v6i cac vi tri
khac v6i 259 cé thé/m?, tiép dén khu vuc trung luu song
(102 cé thé/m?) va thip nhat 1a khu vuc ha luu song véi
94 c4 thé/m*. Tu két qua mat do céc loai Copepoda tai
khu vuc ha luu séng vao mua kho thap hon so véi mua
mua, c6 thé gidi thich bdi luu lugng va téc do dong
chay nudc trong mua mua ting nhanh da khién cho
dong nudc duge ddy nhanh tii thugng nguén don vé
khu vuc ha luu. Ngugc lai, mat do Copepoda tai cac
khu vuc ho hiu hét taing trong mua kho véi su ting
dén cua nhiét d6 va su 6n dinh cia muc nudc trong ho
khién cho t6c d¢ phat trién ctia quan xa Copepoda tang
nhanh hon (Hu et al., 2019).
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A Hinh 4. Mat do
Copepoda theo mua tai cdc
vi tri nghién ciiu

Mtic d6 da dang ctia Copepoda dugc danh gia dua vao
chi s6 Shannon (Hinh 5) cho thdy, gia tri da dang sinh
hoc dat mtic kha khi c6 gia tri H" dao dong khoang 1,79
- 2,48 trong ca muia mua va mua kho. Tt két qua chi s6
Shannon c6 thé thdy, vao mtia kh6 mic da dang sinh hoc
ctia quan xa Copepoda thap hon so v6i mlia mua véi gia
tri H nam trong khoang 1,9 - 2,09. Khu vuic ha luu ¢6 miic
do6 da dang loai cao nhat (H’=2,48) vao mtia mua nhung
lai c6 gia tri H'=1,79 thap nhit vao mua kho. Daéi véi khu
vic hé c6 muic do da dang tuong doi thdp & ca hai mua
s0 v6i cac khu vuic con lai va khong c6 su chénh léch qua
nhiéu (dao dong trong khoang 0,12) vé mtic do da dang &
hai muia khac nhau. Sy thay d6i miic d6 da dang sinh hoc
theo mua ciing dugc thé hién trong cac nghién ctiu cta
Amaechi Joshua Nwinyimagu va cdng su vé su thay déi
theo mtua, su phong phu va da dang ctia cac loai dong vat
pht du 6 song Asu, bang Ebonyi, Nigeria (Nwinyimagu
et al., 2021) cho thdy chi s6 Shannon thdp nhat vao mua
khé (H'=0,721) va cao nhat vao mua mua (H=0,272).
Ngoai ra, nghién ctiu ctia Narasimman Manickam va
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cong su (Manickam et al., 2015) vé da dang sinh hoc cta
dong vat phu du nudc ngot va cic thong s6 1y, hoa cua
hé Batur, quan Krishnagiri, Tamil Nadu, An D6 cho thdy
chi s6 Shannon cao nhét (2,269) vao thang 4 va thap nhat
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mpso I.’i)}
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(2,166) vao thang 11.
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A Hinh 5. Gid tri chi s6 da AHinh 6. Gid tri chi s6 uu
dang Shannon tai cac khu vic thé loai Simpson tai cdc khu
nghién ciiu vuc nghién ciiu

Tu két qua chi s6 uu théloai Simpson (D) & ca hai mua
(Hinh 6) ciing cho thdy, vao mua mua da dang loai cao,
su chiém uu thé ctia cac loai thap hon so v6i mua kho. Gia
tri chi s6 Simpson 6 mua mua dao dong trong khodng
0,11 - 0,19, mua kho gid tri Simpson cao hon so véi mua
mua dao dong trong khoang 0,15 - 0,287. Trong mua
kho, tai cac thuy viic déu c6 tinh 6n dinh vé t6c do dong
chay, cung véi d6 la su phat trién manh mé cta cac loai
uu thé. Cu thé, d6i véi khu vuc ha luu song, loai A.clausi
chiém uu thé véi s6 lugng kha dong tai hau hét cac di€ém
thuoc khu vuc ctia song nay (mat do dao dong tti 20 - 100
ca thé/m?). Tai cac khu vuc hd, cic loai nhu T. prasinus,
M. mekongensis, M. finitimus va M. thermocyclopoides la
nhiing loai chiém uu thé & nhiéu dia diém thu¢c dang
thay vuc ho (v6i mat d6 dao dong trong khoang 10 - 720
ca thé/m?). Khu vuc trung Iuu song 1a khu vuc c6 gia tri
chi s6 Simpson thap nhét (0,152) va c6 mtic do da dang
khong chénh léch qua nhiéu gitta hai mua.

4. Két luin

Két qua nghién ctiu da ghi nhan dugc 31 loai thugc 3
bd, 13 ho va 23 chi véi ho Cyclopidae thugc bo Cyclopoida
6 su da dang cao nhit so véi cac ho con lai (chiém 42%),
ngoai ra nghién ctiu da bd sung thém 12 loai Copepods
mdi cho khu hé giap xac nudc ngot Viét Nam. Mét d6 cac
loai Copepoda tai khu vuic ha Iuu song cao nhit vao mua
mua (136 ca thé/m?) va thip nhat vao mua kho (94 ca thé/
m?®). Nguoc lai, vao mua kho, mat do Copepod cao nhat
tai khu vic ho (259 ca thé/m?). Ddi véi chi s6 Shannon
déu ndm & mc da dang sinh hoc kha trong ca miia mua
va mua khé. Khu vuc ha luu ¢6 mtic d6 da dang loai cao
nhit vao miia mua nhung lai c6 gia tri H’ thdp nhét vao
mua kho va khu vic ho c6 mtic d¢ da dang tuong déi thap
0 ca hai mua so véi cac khu viic con lai.

Loi cam on: Nghién ctiu nay dugc thuc hién tit nguon
kinh phi hé trg ctia B4 Gido duc va Pao tao, trong dé tai
cd ma s6: B2022-DNA-13m
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BIODIVERSITY OF COPEPODA (MAXILLOPODA DAHL) IN SOME
BODIES OF WATER IN QUANG NAM PROVINCE

Tran Ngoc Son, Pham Thi Phuong, Nguyen Thi Tuong Vi, Vo Van Minh
The University of Danang - University of Science and Education

ABSTRACT

The diversity of the Copepoda subclass belonging to Maxillopoda Dahl in some bodies of water in Quang
Nam province was investigated. Thirty-one species were recorded, which belong to 13 families and 23 genera
of Copepoda. Twelve taxa were recorded as new species for the crustacean fauna of Vietnam. Besides, the
average density of Copepoda has markedly varied. In the rainy season, the average density of Copepoda was
recorded at the highest level in the lower Vu Gia - Thu Bon river with 136 individuals/m’® and the lowest in
the middle area with 78 individuals/m®. As for the dry season, the average density was recorded at a relatively
high level in the lake area (259 individuals/m?), the lowest in the downstream area of the Vu Gia — Thu Bon
river with 94 individuals/m?. The Shannon index in the dry season indicated a lower biodiversity level of the
Copepoda community than in the rainy season, and this Index value is illustrated in the range of 1.9 - 2.09.

Key word: Biodiversity, Copepoda, Maxillopoda Dahl, Quang Nam.
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» Moi truong

CAC YEU TO SINH THAI ANH HUGNG DEN SU PHAT TRIEN
CUA LOAI MONG TAY G VUGN QUOC GIA XUAN THUY

D6 Quang Trung*, Luu Thé Anh |(1)
Hoang Vian Thang

TOM TAT

phan dat.

Hién nay, ngudn lgi Mong tay & Vuon Quéc gia (VQG) Xuan Thuy dang bi suy giam do hoat dong khai
thac tu phat va thiéu sy quan ly chdt ché. Phan tich thong ké gitia mat do Mdng tay va tat ca cac yéu té6 moi
truong trong nghién ctiu nay cho thay, mat do Mong tay c6 mdi tuong quan thuan véi pH nudc, nhiét do nudc
va ty 1é cat trong thanh phan dat; va c6 moi tuong quan nghich véi hat tram tich, ty 1¢ chat hitu co trong thanh

Tu khoa: pH, d6 man, chdt hiiu co, thily sdn, sinh thdi.
Nhan bai: 5/9/2022; Siia chiia: 13/9/2022; Duyét ddang: 21/9/2022.

1. Dat vin dé

VQG Xuan Thuy la khu béo ton dat ngap nudc ven
bién nam & phia Nam ctia song Hong, thudc huyén
Giao Thuy - tinh Nam Dinh [1]. Nguoén lgi Méng tay
tai VQG Xuan Thuy la tai san chung dugc ngu dan dia
phuong tu do khai thac hang chuc nam nay ma chua cé
cac quy dinh cu thé. Diéu nay dan dén mat do va kich
thudc trung binh ctia quan thé Moéng tay suy giam mot
cach nhanh chéng. Cling véi viéc quang ba du lich tai
VQG Xuén Thuy da lam cho nhu cau tiéu thu Moéng tay
ngay cang tang, gay ap luc lén doéi véi hoat dong khai
thac va de doa hé sinh thai dit ngap nudc khu vuc nay.

biéc diém hinh thai va dac diém trong lugng déu la
nhiting dac diém kinh t€ quan trong ctia dong vét cé vo.
Chung la nhiing chi s6 c6 gia tri trong chon tao giéng.
Céc déc diém vé vo dé dang dugc do chinh xac, nhung
céc dic diém vé trong lugng, chang han nhu trong lugng
thit tuoi hdu nhu khong dugc xac dinh khi dong vat c6
v0 con song. Nhiing dac diém nay ctua dong vat c6 vo
lam tang khé khan trong qua trinh lai tao chon loc. Bén
canh dd, cac yéu t6 moi truong co ban anh hudng dén
su sinh trudng, phat trién va sinh san cta loai Mong tay
(pH, nhiét do, d6 duc, DO, BOD, va chlorophyll a) dong
vai trd quan trong trong cac hoat dong nuoi trong va
phat trién loai Méng tay [2].

Trong nghién ctiu nay mo ta vé cac khia canh sinh
thai lién quan dén quén thé Mong tay, trong dé bao
gom cac phuong phéap khoa hoc, két qua ctia cac cong

! Vién Tai nguyén va Moi trudng, Pai hoc Quéc gia Ha Noi
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trinh thuc dia va phong thi nghiém. Sau doé, cic mai
quan hé gitta quin thé Mdng tay, cac yéu t6 sinh thai
lién quan dugc phan tich, thao luan nham danh gia anh
huéng cia moi trudng nudc va trdm tich 1én sy sinh
trudng, sinh san ctia loai Mong tay Solen strictus.

2. Pdi tugng va phuong phap nghién ciiu

2.1. Phuong phdp thu mau

Thu mau loai Mong tay: Tai moéi tram, phuong phap
ldy mau ti giac (Krebs, 1989) dugc st dung dé€ diéu tra
mat do Moéng tay. Cac 6 tiéu chuén (1 m?) dugc thiét ké
dé thu gom mau loai Mong tay (dung thudng dao cat
sau 30 cm tinh ti bé mat d€ thu hét ngao trong 6 tiéu
chuin).

Thu mdu tram tich: Mot mau dit § moi tram dugc
thu thap bang cich st dung may ldy mau dit Auger &
do sau 0-20 cm va dua trd lai phong thi nghiém cua
Vién dé phén tich dat.

Thu mau nudc: Hai lit nuée dugc thu thép tai mbi
tram khi thuy triéu 1én va giti & 4°C cho dén khi loc.

2.2. Phuong phdp quan trdc hién truong

Do pH clia nudc, oxy hoa tan (DO), d0 mén va
nhiét d6 nudc dugce do tai moi tram khi thuy triéu lén
bang cach st dung cac thiét bi mdy do pH (YSI-PH100)
cho pH nudéc bién, DO (YSI-550A) cho DO va nhiét do
nudc, may do khuc xa do do man.

Phan tich trong phong thi nghiém: Tién hanh phéan
tich cac thong s6 mai truong nudc theo Quy dinh vé



phuong phap quan trac va phan tich méi truong cta
Cuc BVMT, B6 TN&MT (2002); mot s6 tiéu chuin
Viét Nam (TCVN) [3-5].

2.3. Cdc phuong phdp xii ly so liéu, tinh todn va
so sanh ddnh gid
Xt ly, tinh todn s6 liéu bang phuong phap thong ké.
St dung céc tiéu chudn cho phép, cac ngudng gay doc
t6 d€ danh gia chat lugng mai truong tai khu vic VQG
Xuén Thuy theo céc tiéu chudn 4p dung, quy dinh vé
gi6i han chi thi cia nhém dit mén da6i véi 6 loai nhom
dat chinh ctia Viét Nam dugc quy dinh trong tiéu
chuén (bao gom dit do, dit phu sa, dat bac mau, dat
phen, dit man).
3. Két qua nghién ctu
3.1. Pdc diém sinh truéng cia qudin thé Moéng tay
3.1.1. Su tang trudng vé chiéu dai ciia Mong tay
Sinh truéng tich lay vé chiéu dai cia Méng tay ting
déu theo cac thang, khi chiéu dai vo trung binh nho
hon 50 mm. Mdng tay c6 toc do tang truéng nhanh,
nhung khi Mong tay c6 chiéu dai 16n hon 50 mm, ting
v6i thoi gian tli thang 10/2021 dén thang 7/2022, tang
trudng chiéu dai cia Mong tay cham lai.
3.1.2. Tuong quan gitia cdc chiéu kich thudc vé
Dua trén két qua phén tich 900 ca thé Méng tay
Solen strictus thu dugc 6 VQG Xuan Thuy cho thay méi
tuong quan gitia cac chi s6 do kich thudc cia Méng
tay: Quan hé gitia chiéu dai (L, mm) véi chiéu cao (H,
mm) va chiéu day (D, mm) ctia v6 1a moi tuong quan
tuyén tinh, ttc la cung tdng lén trong qua trinh phat
trién ca thé va miic do ting cta ching la khong dong
déu. Xu thé tuong quan la chiéu dai (L) bién thién ty 1é
thuén véi D/L. Ca thé cang 16n thi chiéu day vo cang
16n. Xu thé cho thdy, chiéu day cta vo c6 téc do phat
trién cham hon so vdi chiéu dai vo (L). Chiéu cao vd
cling c6 su tuong quan thudn véi chiéu dai vo, su bién
d6i chiéu dai chdm hon so véi chiéu cao vo. Ty 1é H/L
tuong quan nghich véi chiéu dai vo (L). So v6i nghién
ctiu cua tac gia D6 Hitu Hoang va Hitia Hai Tuyén [6],
Mong tay Solen thachi c6 su tuong quan nghich gitia
chiéu dai va chiéu cao vo.
3.1.3. Tuong quan vé chiéu dai va khoi lugng ctia
Mong tay
Tuong quan chiéu dai va khéi lugng than ciia Méng
tay Solen strictus cho hé s6 b= 2,42, két qua nay ciing
tuong duong v6i nghién ctiu cua Park va Oh [7] khi
nghién ctiu loai Solen strictus cho két qua hé s6 b = 2,55.
Loai Solen strictus & VQG Xuan Thuy la loai khong
dong sinh trudéng c6 b < 3. Vi cac gia tri b < 3 cho
thdy, cac khoi lugng than mém (Wm, g) va khoi lugng
toan than (Wtt, g) cia Mong tay déu tang truéng cham
hon so v6i chiéu dai (L, mm) [8].

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

3.2. Ddc tinh sinh sdn ciia loai Mong tay 6 VQG
Xuan Thuy
Vao mua vu sinh san, két qua phan tich cac giai
doan phat trién tuyén sinh duc theo thoi gian cho thiy,
tuyén sinh duc cta loai Méng tay & giai doan II xuat
hién & hau hét cac thang trong nam. Xu thé chung c6
thé nhén thdy la thang 2 bat dau c6 ca thé thanh thuc
6 giai doan III, dat dinh vao thang 6 va giam dan vao
thang 9. Vao thdng 3 dén thang 10 xudt hién cac ca thé
c6 tuyén sinh duc giai doan IV. Tu nhiing s6 liéu trén
c6 thé két ludn tii thang 10 dén thdng 3 nam sau, ca thé
Mong tay tich luy chat dinh dudng chudn bi cho sinh
san va tii thang 3 dén thang 7, ca thé Méng tay sinh san
manh va giam dan cho dén thang 10. Nhu vay, mua vu
sinh san ctia Méng tay & VQG Xuan Thuy la tii thang 3
dén thang 7 hang nam.

3.3. Ddc diém cdc yéu t6 moi truong co ban 6 VQG
Xuan Thuy
3.3.1. Nhi¢t d6

Két qua do nhanh cho thdy, nhiét d nudc bién tai
cac diém thu mau qua céc thang la 24,3-28,5°C. Nhiét
do nudc bién cao nhit & dot khao sat thang 5/2022 véi
nhiét d6 tai cic diém thu mau la 28,3-28,5°C. Nhiét do
thap nhat 6 dot khao sat thang 2/2022 véi nhiét do dao
dong tu 24,3-24,7°C.

3.3.2. D pH

pH 13 moét trong nhiing chi tiéu quan trong cua
nudc. pH khac nhau sé anh hudng dén ham lugng cac
chét nhu cacbonate, thuy phan cac muo6i.

Tai cac diém khao sat qua cac thang cho két qua
pH déu trong gidi han cho phép vé vung nudi trong
va bao ton thiy san theo QCVN 10 ndm 2015 cua B
TN&MT. pH dao dong tti 6,95 - 8,32, pH do dugc cho
thay thang 5/2022 c6 do pH cao hon cac thang con lai
va dao dong tii 7,95-8,25 (Hinh 1).

9.00
8.50 +

.00
= 7.50
7.00

650
6.00 =i han dudi
XT1 XT2 XT3 XT4 XTs

Tram nghién ciru

b= Thang 08/2021
—&—Thing 11/2021
=dr=Théng 02/2021
~@=Thang 05/2022

gidi han trén

A Hinh 1. Bién thién vé pH tai cdc diém do qua cdc thdng
3.3.3. D6 duc

Két qua khao sat va do nhanh cho thdy, d¢ duc tai
cac diém khao sat qua cac thang thu mau dao dong tu
2,5-3.9 (NTU) (Hinh 2). B¢ duc cao & thang 8/2021 va
dao dong tui 3,4-3,9 (NTU), nguyén nhén do thang nay
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c6 mua nén nudc ti thugng nguoédn song Hong mang
pht sa d6 ra khu vuc nay. D6 duc giam dan qua cac
thang it mua va dac biét thang 5/2022 d¢ duc chi dao
dong 2,5-2,9 (NTU).

6
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Tram nghién ctru

A Hinh 2. Bién thién vé d¢ duc tai cdc diém do qua cdc thdng

3.3.4. Ham lugng oxy hoa tan (DO)

Noéng do oxy hoa tan trong nudc tai cac diém khao
sat qua cac thang cho thdy, nong dé6 DO bién thién ti
5,03-6,32 mg/l (Hinh 3). Nong do6 DO dat cao nhét &
diém XTS5 vao thang 5/2022 va thdp nhét ¢ diém XT3
vao thang 11/2021. D6i chiéu véi Quy chuén ky thuét
qudc gia vé chit lugng nudc bién danh cho viing nuoéi
trong va bao ton thly san la >5 thi tat ca cac két qua
quan tric déu dap ting du.

65
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A Hinh 3. Bién thién vé nong dé DO tai cdc diém thu mau
qua cdc thang

3.3.5. D6 mudi

Két qua do nhanh qua cac dogt khao sat cho thay, do
mudi tai cdc diém khao sat dao dong tui 19,3-28,3%o
(Hinh 4). D6 muéi thudng thap hon vao cac thaing mua
mua va cao 6 cac thang mua he.
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A Hinh 4. Bién thién vé d6 mudi tai cdc diém do qua cdc thdng

3.3.6. Chlorophyl - a

Ham lugng chl-a chi thi cho mét d¢ thuc vat néi,
gia tri chlorophyll-a cang cao chting té sinh khéi thuc
vat pht du cang 16n. Két qua khao sat cho thdy, ham
lugng chl-a & mic trung binh, dao dong ti 1,54-2,46
mg/m’. Ham lugng chl-a cao nhét ¢ diém XT5 vao
thoi gian khdo sat thang 8/2021 va thidp nhét 6 di€ém
XT4 vao thai gian khao sat thang 11/2021.
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3.4. Anh huéng cita cdc yéu t6 méi truong dén
su sinh trudng va phdt trién cia qudn thé Mong tay

3.4.1. Mdt dp Mong tay va cdc yéu té moi truong
c0 bdn

Két qua nghién ctu cho thdy, chi ¢6 pH nudc
va nhiét do nudc cé moi tuong quan thuan véi mat
dd Moéng tay 6 hé s6 tuong quan r = 0,158 va 0,297
(tuong quan Spearman, p <0,05) trong khi cac yéu
t6 co ban khac khong tuong quan véi mat 4o Mong
tay. V& tiéu chudn chit lugng nudc quoc gia, pH
nude bién duge cho la nam trong khoang 6,5 - 8,5
[5], trong khi pH nudc trong nghién ctiu nay la 6,6-
8,03 & muc chdp nhan dugc. Nhung kiém tra tuong
quan chi ra mat do c6 moi tuong quan thuén véi pH
nudc. Loai Mong tay la dong vat bién, cé thé thich
diéu kién kiém hon la diéu kién axit tuong ting véi
tiéu chudn trén.

Nhiét d¢ nudc la mdt trong nhiing yéu té co ban
c6 moi tuong quan thuan véi méat do Mong tay.
Két qua nghién ctiu chi ra vao ban ngay thuy triéu
xuong, mat do Mong tay thuong cao hon mat do vao
ban dém thuy triéu xudéng. Nhu da mo ta, nhiét do la
yéu t6 c6 thé kich thich loai Méng tay sinh san, nhiét
dd cao c6 thé lam tang ty 1¢ trao d6i chat, trong khi
nhiét do thidp sé lam gidm ty 1é trao ddi chat [6, 9].
Do d6, nhiét d6 nudc cao viia phéi cing c6 thé kich
thich Méng tay sinh san va ting kich thudc quan thé.

Ngoai ra, két qua nghién ctiu ciing cho thay, su
khong dong nhdt cua nhiét do nudc trong phan bo
khong gian cua ting thang. Chénh léch nhiét do
nudc gitia cac tram trong thang dao dong ti 0,2 -
3,3°C. Nhiét d6 nudc rong nhét trong nghién ctiu
nay 1a 3,2°C vao thdng 3/2022 trong khi vao thing
12/2021, su khac biét Ia 0,2°C, day la muic chénh léch
toi thiéu trong nghién ctu nay.

3.4.2. Mat dp Mong tay va chdt hiiu co trong
tram tich
Két qua nghién ctiu cho thdy, sy khéng dong nhat
ctia chét hiiu co trong tram tich (OM) trén khu vuc
nghién ctu trong 12 thang. Su khac biét caia OM
gitia cac tram trong moi thang dao dong tii 0,04 vao
thang 12/2021 dén 0,1 vao thang 8/2021. Ty 1¢ OM
va mat do cia Mong tay dugc kiém tra dé tim hiéu
moi tuong quan cua nd. Thi nghiém tuong quan
khong tham s6 cho thdy mat do0 Mong tay c6 moi
tuong quan nghich véi % OM tai r = -0,654 (tuong
quan Spearman, p = 0,01). Mdi tuong quan nghich
gitta mat do Mdng tay va % OM cho thdy ré rang
lugng Méng tay nhiéu thudng thdy 6 % OM théap va
khi % OM ting thi mat do Moéng tay giam.
Vé su thay d6i moi trudng trong nghién ctu cho
thdy, Ngao giong da xdm nhép thanh céng vao moi
truong song ctia loai Mong tay va chiém khu vuc nay



qua cac bai nuodi ngao ctia ngudi dan dia phuong.
Cac bai nuoi Ngao c6 thé tich tu nhiéu chéit hiu
co hon; do d6 lam thay ddi diéu kién ctia dién tich
chiém dung khong thich hgp cho loai Mdng tay [10].
Tuy nhién, OM trong dit cé thé khong dnh hudng
truc tiép dén loai Moéng tay, Purchon [10] cho rang
OM trong dat khong bi anh hudng dén mat do cua
bo phan loc nhu loai Méng tay nhung cac ddc tinh
khac nhu nuéc va luu thong khong khi trong dat sé
anh huong truc ti€p dén no.
3.4.3. Mat do Mong tay va ddc diém thé nén

Loai Méng tay thudng song & bai cat va bai triéu
gan ctia song. Pac diém phu sa va kich thudc hat phu
sa la nhiing yéu t6 quyét dinh vung phéan bé cta loai
Mong tay. Kich thudc hat phu sa/cat c6 thé la yéu
td gidi han ctia loai Méng tay, vi né anh hudng téi
déc tinh két tu hoac dac tinh luu thong ctia nude va
khong khi trong phti sa. Bén canh d6, hat pht sa nhé
c6 thé lam gidm kha ning loc nudc cua loai Mong
tay hodc lam tic co quan ho hdp giy nghet thg, dic
biét la & giai doan phat trién ban dau ctia loai Mdng
tay [8-10].

Mat do Méng tay c6 moéi tuong quan dang ké véi
tdt ca cac thanh phan dat & mtc trung binh (r = 0,5).
Chi cat c6 moi tuong quan thudn trong khi bun va dat
sét c6 mdi tuong quan nghich. Hé s6 tuong quan gitia
ty 1é cat va dat sét 1a chit ché nhung theo chiéu ngugc
lai, diéu do6 cho thdy ré rang loai Méng tay thich cat
lam moi truong séng va no tranh song trong thanh
phan dat sét va phu sa cao.

Viviy, loai Mong tay song trong mdi trudng song
la cat do phu sa va dat sét sé lam giam sy luu thong
nudc va khong khi trong thé nén day, trong khi cat
c6 hiéu qua hon doi vé6i luu thong khong khi va nudc,
dan dén ham lugng oxy nhiéu hon va it héa chit doc
hai hon trong dat. Mot van dé cia Nghéu khi nhing
vao nén dit c6 nhiéu phu sa va dat sét la hat nho nhu
pht sa hodc dat sét sé lam tac nghén hé thong tudn
hoan nudc, khién Moéng tay kho kiém an va tho.

3.4.4. Tuong quan giita cdc yéu to moi trudng

Phan tich thong ké cho thdy, mdt s6 moi tuong
quan trong cac yéu t6 mdi truong. Ro6 rang, pH nude
c6 moi tuong quan thuén véi DO, nhiét do nudc va
do mén lan lugt 6 r = 0,416, 0,187 va 0,281, trong khi
DO c6 moi tuong quan thudn v6i do mén 6 r = 0,661
(tuong quan Spearman, p <0,05).

pH ctia nudc la yéu t6 moi trudong co ban duy
nhat trong nghién ctiu nay c6 méi tuong quan véi
tat ca cac yéu t6 co ban. pH la mot yéu t6 quan trong

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

do6i véi co thé s6ng va moi trudong. Thay d6i dé pH
trong té€ bao cé thé gay hai cho té€ bao sdng vi né cing
c6 thé ngan chdan mdt chiic ndng trong cac qua trinh
sinh hoc nhu quang hgp va ho hdp cua té bao [9-11].
DO trong nghién ctu nay cé6 mdi tuong quan
thuin viia phai véi d6 man (r = 0,66). Nudc ngot
ngap lut véi lugng phu sa va chit hitu co cao c6 thé
lam giam DO do tram tich trong ct nudc can tré
anh sang madt troi rt quan trong doi véi qua trinh
quang hop va vi khuén trong nudc tiéu thu nhiéu
oxy dé€ chuyén hdéa chét hitu co [10]. L lut ciing ¢6
thé lam giam d¢ man & ctlia song, trong khi d6 méan
tang 1én theo chu ky thay triéu va dua nuéc mdn xam
nhédp vao khu vuc d6. Hon nita, dong nudc la mot
yéu t6 khéc gay ra mtic DO cao hon so v6i nudce ngot.
Ngoai ra, phin trim OM cé méi tuong quan
nghich véi nhiét d¢ nudc (r = -0,28) va phan tram
cat (r =-0,76) trong khi né c6 moi tuong quan thuan
v6i phén trdm phu sa (r = 0,62). D6i v6i moi tuong
quan nghich véi nhiét d6 nudc, nd co thé can trd su
xuyén sang cua anh sdng va khong thé hdp thu ning
lugng mdt tréi ctia viing nudc nhu da néu trong mua
mua va mua dong. Hon niia, lugng phu sa do li nuéc
ngot boi dap ciing mang theo cat, phu sa va dat sét
ra ctia sdng. Cat c6 mdi tuong quan nghich véi OM
trong khi bun va dat sét c6 méi tuong quan thuan.

4. Két luan

Trong nghién ctiu nay, cac yéu t6 moi truong
cd ban bao gom pH nudc, DO, nhiét dé nudc va do
mdn. Gia tri trung binh ctia tat ca cac yéu t6 déu dat
tiéu chudn chét lugng nudc quoc gia.

Ty 1é trung binh ctia chat hiiu co trong dat caa
nghién ctiu nay la 0,04-0,10%. Chét hiiu co trong dat
lién quan tryc ti€p dén thanh phén dat boi hat phu sa
c6 thé chtta nhiéu chit hitu co hon hat cat.

Két qua phan tich thong ké gitia mat d6 Mong
tay va tat ca cac yéu t6 mdi truong cho thdy, mat do
Moéng tay c6 moéi tuong quan thudn véi pH nudc,
nhiét d6 nudc va ty 1¢é cat trong thanh phén dét. Bén
canh do, mat do Méng tay cling c6 moi tuong quan
nghich véi hat tram tich, ty 1é chat hitu co trong dat,
ty 1é phu sa va dat sét trong thanh phan dat.

Loi cam on: Nghién ctiu nay dugc tién hanh
trong khuon kh6 nhiém vu KHCN cdp tinh Nam
binh “Nghién cttu mét s6 dac diém sinh hoc, sinh
thailoai Mong tay (Solen strictus) & VQG Xuan Thuy
phuc vu bao tén va khai thac bén viing” do Vién Tai
nguyén va Moi trudng, PHQGHN chu trim
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ECOLOGICAL FACTORS AFFECTING THE DEVELOPMENT OF MONG
TAY SPECIES IN XUAN THUY NATIONAL PARK
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ABSTRACT

Currently, spontaneous exploitation activities and no strict management led to the strong reduction of
Mong tay resources in Xuan Thuy National Park. Statistical analysis between Mong tay population density and
all environmental factors in this study showed that Mong tay population density had a positive correlation
with water pH, water temperature, and percentage of sand in soil composition; and had an inverse correlation
with sediment particles, the ratio of soil organic matter in sediment composition.

Key words: pH, salinity, organic matter, seafood, ecology.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

ANH HUGNG DA DANG LOAI CAY GO DEN SINHKHOI
TRONG RUNG TRONG HON GIAO TAI HUYEN THACH THAT,

HA NOI

Doan Thi Nhat Minh'?, Nguyén Cudng Dién |(1)
Bui Quang Thanh, Tran Van Thuy
Vi Van Manh

TOM TAT

thu cac bon sé giam khi su da dang loai tang.

Trong riing tif lau da dugc cong nhan la giai phap hiéu qua dé€ giam t6c d¢ gia ting CO, trong khi quyén.
Ngoai ra, cac thong tin vé sinh khoi riing va néng do cac bon dong vai tréo quan trong trong quan ly bén viing
tai nguyén riing. Pa s6 cac khu riling trong chi gém mot loai cdy duy nhat, tuy nhién, xu huéng trong rting c6
tt hai loai cay trd [én dang dugec md rong. Két qua nghién ctiu cho théy, 6 tiéu chudn (OTC) Marteloscope luu
trii 172,80 tan/ha sinh khoi cay trén mat dat va 86,40 tan/ha cac bon, dong thai c6 su da dang loai véi do dong
déu tuong doi cao. Mac du OTC Marteloscope dugc co quan quan ly xac nhén la mét khu rting trong, thong
tin tu viéc phan tich cac chi s6 mo ta phan b6 khong gian cac céy trong khu viic nghién ctiu c¢é xu hudng phan
bd ngau nhién. Két qua cua phan tich d6 nhay mo hinh t6i uu thé hién rang kha nang tich lay sinh khéi va hap

Tu khoa: Marteloscope, cdu triic riing, phan tich do nhay, sinh khoi riing.
Nhan bai: 16/9/2022; Stia chita: 21/9/2022; Duyét ding: 26/9/2022.

1. bat vin dé

Sinh khéi riing 1a noi luu gitt cic bon trong khi
quyén, ton tai dudi dang cac san phdm cua thuc vat
nhu 14, than, canh, ré... dong thoi tham gia vao chu
trinh cdc bon tu nhién gitp c6 dinh CO, trong khi
quyén, tt d6 han ché dugc hién tugng néng lén toan
cau va hiéu ting nha kinh.

C6 nhiéu phuong phap khiac nhau nham tinh toan
cac chi s6 da dang, tdp trung vao lam ré6 mdi quan hé
gitia da dang loai va su van dong ctia hé sinh thai, véi
cht d€ quan trong nhét la tim hiéu méi quan hé gita
ndng sudt, stic khoe hé sinh thai va su da dang loai [1].
Bén canh cac nghién ctiu vé méi quan hé gitia nang sudt
va da dang loai thi mot chu dé khac it duge nghién ctiu
hon la sy tuong quan gitia c4u tric lam phan va nang
sudt. D6i v6i lam phén hon giao, ngoai sy da dang vé
loai ciy, nhiéu khia canh vé cdu tric 1am phén hon loai
ciing hoan toan khac biét so v6i lam phan doc canh,
dan dén ning suit cao hon [2].

Da s6 rling trong 6 Viét Nam la rling don loai cay
duy nhat, nhung xu huéng hién nay 1a trong riing st
dung hai hodc nhiéu loai cay & giai doan trong riing
dé tan dung khong gian, dnh sing... Tai Viét Nam,
cac nghién ctiu danh gia moi quan hé da dang loai -

ndng sudt rting con nhiéu han ché. Bai viét dong gop
nghién ctiu vé€ méi tuong quan gitia sy da dang loai va
cdu truc lam phan véi san lugng riing tai huyén Thach
That, Ha Noi.

2. Dii liéu va phuong phap

2.1. Thu thdp dii liéu
Nhém nghién ctu di thiét 1ap 1 OTC Marteloscope
véi dién tich 1 ha tai toa d6 105° 30' 59.7852" E, 20° 59'
47.9076" N, trong khuon vién truong Pai hoc Quoc gia
Ha Noi tai Hoa Lac, huyén Thach That, Ha Noi. OTC
dugc chia thanh luéi gom 16 6 nghién ctiu (ONC)
(Hinh 1).

! Khoa Méi trucng, Trudng Dai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha Nji

2 Trudng Dai hoc Valladolid, Tay Ban Nha
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¢ Moi truong

Trong moéi ONC, toa do céy, loai cay, chiéu cao vut
ngon (H) va dudng kinh ngang nguc (DBH tai 1.3 m
so v6i mat dat) dugc xac dinh cho tit ca cac cay go co
DBH > 5 cm. Sinh khoi ctia ciy dugc tinh tit DBH va
H, stt dung cac phuong trinh sinh khoi thé hién trong
Bang 1. Ty 1¢ phan tram ham lugng cac bon (C) trong
sinh khoi kho dugc coila 50% [3]. Vivay lugng cac bon
dugc tich lay trong méi cay dugc tinh nhu sau:

C (kg) = sinh khoi x 0,5

Bang 1. Phuong trinh sinh khéi cho cac loai khac nhau
trong OTC

Loai cay Phuong trinh sinh khdi cay R?
Acacia AGB =-2,1737 + 0,5109 x (0,1911 | 0.95
auriculiformis | x DBH"710x H®1)

(4]

Acacia AGB = exp(-1.073 + 2.081 x| 0.97
mangium [5] | In(DBH))

Eucalyptus AGB =0.035 x (DBH?*x H)"** 0.98
camaldulensis

[6]

Cécloai khic | AGB =0.1142 x DBH***! 0.97
(7]

Céc chi s6 da dang va chi s6 cdu truc khong dugc
tinh todn cho tling cay ca 1é d€ udc tinh muc do phong
phu, da dang cua loai va phan tich dinh lugng toan
dién cau truc khong gian ctia cac loai cay trong khu vuc
nghién ctu.

Chi s6 da dang Simpson (Simpson Biodiversity
Index) thuong dugc thé hién 1a 1 - D, chi s6 nay khong
chi do vé mtic do da dang ma xem xét ca do giau co,
dong déu véi cong thiic tinh:

R
L D1 >onix(n-1)
N x(N —1)

Trong do: n, la s6 lugng ca thé cha loai thi 4; N 1a
tong s6 cd thé ctia R loai. Gia tri gin t6i 1 thi sy da dang
cao va gia tri thap gan 0 thi su da dang thap.

Chi s6 Shannon (Sh) tinh dén ca sy phong phu va
su can bang cua cac loai hién dién trong quén xa theo
cong thtc:

S

Shz—Z:pi xIn(p;)

pi

Nn.
Trong do: S1a so loai, pi = N 14 s6 ca thé cualoai

i; N 1a tong s6 cd thé ctia cac loai trong lam phan.
Chi s6 uvu thé Berker-Parker (D) dugc xac dinh dya
vao ty 1é do phong phu cao nhat theo cong thic:

N

D — max
N
Trongdé: N la s6 lugng cd thé ctia cacloai phong
phu nhdt; N 1a téng s6 ca thé trong 1am phan.
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Chi s6 dong déu (E) la chi s6 so sanh gia tri da dang
thuc t€ v6i gia tri phan b6 16n nhit c6 thé theo cong
thiic tinh:

j— H'
~InS

Trong d6: H'la chi s6 Shannon; H = In S véi H
1a gid tri t6i da c6 thé cua H'. Chi s6 dong déu ¢ gia tri
tti 0 dén 1. Néu chi s6 dong déu cang gan 1 thi tat ca cac
loai chiém uu thé nhu nhau trong phéan bé.

Do hon loai (Mi) phan anh muc d6 tuong dong vé
loai gitia cay muc tiéu va cac cay lang giéng gan nhat
theo cong thuc:

M, = 1Zn:vij

n4s
Trong do: j 1a cay lang giéng so véi cay muc tiéu i

néu cay lang giéng va cay muc tiéu khong cung loai,
ngugc lai v, = 0.

Béng 2: Gia tri cu thé, y nghia sinh hoc ctia chi sé M,

/ / W
e« 3/ e® e ®
1 2 - 4
Mi=—=0 M,-:Z M;:Z:CI.J Mi:I:I
=025
Khéng hin lodi | Hén loai thip Hén lodi vira Hén lodi cao Hdn lodi rit cao
Lodia () Cic lodi khic A ()

Tinh trang da dang khong gian (MS) la chi s6 dugc
nang cdp tu chi s6 d6 hon loai va khong chi bao gom su
pha tron khong gian ma con tinh toan ca s6 lugng cac
loai cay. MS dugc tinh bing cong thic:

MS, =L xM,

max

Trong dé: S 1a s6 ligng cdc loai cay trong khu vic
khong gian ctia cay muc tiéu i, bao gobm cd cay i.n__ la
s0 lugng loai t6i da trong don vi khong gian nay; M. 1a
d6 hon loai. 0 < MS < 1. Mot cdy muc tiéu ciia mot loai
phd bién c6 nhiéu kha ning c6 ciy lan can cing mot
loai néu gia tri MS thap va nguogc lai.

Chi s6 phan biét chiéu cao (TH) mo ta su khac biét
vé chiéu cao gitia cay tham chiéu i va n cay lan can gan
nhit;j (j=1.. n). Chisd phan biét chiéu cao dugc tinh
nhu sau:

MIN (H,, H,

THy =1 MAX((I-;,,Hj;

Trong dé: H, H 1a chiéu cao ctia cdy tham chi€u i va
caylan can j; 0 < TH < 1 néu TH = 1, cay i c6 su khac
biét 16n vé chiéu cao so v6i cay j, néu TH = 0 thi cay i va
j €6 chiéu cao bang nhau.

Ham Ripley L dugc st dung d€ phéan tich mo6 hinh
phén b khong gian ctia cac loai. P6i véi n cay thu
nghiém véi kich thuéc A, ham L dugc tinh nhu sau:

ﬁ(r): K(r),forrzo

Y
R(r)-Layy Pl lifr <r
A -1 j=1 n-1

0if ;> r

i, (1)~



Trong d6: r1a ban kinh tap trung tai diém dién hinh
(cay) i cia mau diém; r, 1a khodng cdch gitta cay i va
cay j; A = n/A dai dién cho mat do diém trung binh. Céc
dang phén b6 diém co thé theo xu hudng hoan toan
ngau nhién (L(r) = 0), hoic phén b6 theo cum (L(r) >
0) hodc phan b6 dong déu (L(r) < 0).

Chi s6 t6ng hgp (R) la ty 1é ctia khoang cach cay lan
can gan nhat quan sat dugc trong moé hinh véi khoang
cach trung binh du kién trong phan bé cay ngau nhién.

= Do v B(r) = A
E(r) , ( ) 0.5% N

Trong d6: T, c6 nghia la khodng cich gitia cay
tham chiéu va cay lan can; E(r) la khoang cach trung
binh dugc dy kién khi cdy dugc phan b6 ngau nhién; N
1a s6 ctia cay trong khu vuc nghién ctiu; A 1a kich thuée
cua khu vuc nghién ctu.

Chi s6 téng hop (R) ndm trong khoang tit 0 (phan
b6 co cum 16n nhit, tat ca cac doi tugng phan bo tai
cung mot diém) va 2,1491 (phén phdi déu).

Chi s6 géc dong nhat (W) mo ta muc do dong déu
trong phan bd khong gian ctia cac ciy riéng1é, dya trén
viéc phén loai cac goc gitia cay lan cin gan nhat ctia cay
tham chiéu.

1 n
w==3,
, n;%

Trong d6: n la s6 lugng cay lan cin gin nhat xung
quanh cay tham chiéu i; a = 360° /n la goc tiéu chudn
du kién gitia cay tham chiéu va cay lan can.

Bang 3. Gi4 tri cu th€ y nghia sinh hoc ciia chi s6 W

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

2.2. Phén tich thong ké

Phan tich thong ké dugc thuc hién doi véi loai Keo
tai tugng dé€ c6 dugc cai nhin sau sic hon vé moi quan
hé gitia d6 phtic tap, da dang ctia lam phan va sinh khoi
cay riéng 1é. Cac loai khac khong dugc dua vao quy trinh
phén tich thong ké do ¢6 kich thudc mau qua nho. Ba
dang phuong trinh téng quan (PT.1 dén 3) da dugc st
dung dé€ phat trién cac moé hinh khéc nhau cho loai keo
tai tugng, trong d6 B, dai dién cho cdc tham s6 udc ligng
va X, dai dién cho cdc bién giai thich khac nhau.

AGB=B,+> B, X+e

i=1

AGB = exp(ﬁo + Z“: B X+ 8) (2)

AGB=B,xX” x.. (3)

Phan tich tuong quan ciing dugc thuc hién dé kiém
tra, danh gia mai lién hé tuyén tinh gitia hai bién doc lap.
Chi cac cap bién c6 hé s6 tuong quan (r) - 0.5 < r < 0.5
mdi duge dua vao xay dung cac mo hinh d€ tranh tinh
cong tuyén. Viéc lua chon phuong trinh t6i uu dya trén
tiéu chi thong tin Akaike (AIC), tiéu chi thong tin Bayes
(BIC), hé s6 xac dinh (R?) va sai s6 toan phuong trung
binh (MSE). Cac phan tich thong ké trong nghién ctiu
nay déu dugc thuc hién bang phan mém ma nguén maé
R phién ban 3.5.3.

Sau khi lya chon dugc mé hinh tét nhat, nghién ctiu
tién hanh phan tich d¢ nhay d€ danh gia mtic d6 nhay
cam cua sinh khoi cay trén mat dat doi véi su bién dong
cua cac thong s6 va dii liéu ma mo hinh dugc xay dung.

(1)

xX P te

® ® ® . )] - ® - )

e I)\j wst | agal | @ ?J{,W a®@l| 3. Két qua nghién ciu

OO ROIR IS Y E RN /P

® ([ %:. 02 ® 3.1. Mot s6 ddc trung khu vuc nghién ciiu
0 1 2 3 4 14 loai khac nhau da dugc xac dinh trong khu vuc
W N U‘ W=g=028| Wi=g=05 | W=g=0751 W kS ! nghién ctu dugc thé hién trong Bang 4.
Phan bo rat deu Deéu Ngau nhién Cum Rat cum
Bang 4. Mot s§ dic trung cac loai trong OTC
Danh phap khoa hoc n DBH H AGB C CoO,
Mean | Median | Max | Min | Mean | Median | Max | Min

Acacia mangium 586 | 14.87 10.5 62.7 5 13.37 13.3 28.6 | 3.8 | 85.15 | 422.57 |156.07
Acacia auriculiformis 61 | 21.1 19.5 541 | 3.7 | 154 15.2 24 | 2.7 | 77.52 | 38.76 |142.09
Cratoxylum cochinchi- 13 | 7.27 6.4 17 | 5.1 9.8 9 18 7 0.36 | 0.18 | 0.65
nensis

Eucalyptus camaldulensis | 21 | 11.48 12 25 1292 | 13.8 196 | 73 | 1.14 | 0.57 | 2.09
Litsea sp. 2 6.5 6.5 7 6 6 6.3 | 5.7 | 0.02 | 0.01 0.04
Machilus bonii 47 | 8.48 7 57.4 6.7 6 246 | 3.3 | 341 1.71 6.25
Machilus cicatricosa S. 17 9.9 8.4 20.2 | 1.9 | 10.04 9.6 20 52 | 0.80 | 0.40 1.47
Lee

Phoebe kunstleri Gamble 2 8.35 8.35 88 | 79 | 6.95 6.95 7.6 | 63 | 0.04 | 0.02 | 0.07
Senna siamea 33 | 13.77 12.5 305 | 55 | 12.72 12.6 222 | 49 | 403 | 2.01 7.39
Triadica sebifera 4 9.45 7.8 16.5 | 5.7 | 11.22 12.1 132 | 75 | 0.18 | 0.09 | 0.33
Antidesma ghaesembilla 1 5 - - - 3.1 - - - 0.00 | 0.00 | 0.01
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Méi truong

Danh phap khoa hoc n DBH H AGB C CO,
Mean | Median | Max | Min | Mean | Median | Max | Min

Cratoxylum formosum 1 7.6 - - - 5.1 - - - 0.01 | 0.01 | 0.02
Eurya acuminata 1 7 - - - 10.1 - - - 0.02 | 0.01 0.03
Holarrhena pubescens 1 6.5 - - - 5.8 - - - 0.01 | 0.00 | 0.02
Cay chét 79 |10.23 8 35 4 8.58 8.75 185 | 1.9 - - -
n: tong s6 cdy moi lodi; DBH: dudng kinh ngang nguc (cm); Ht: chiéu cao viit ngon (m); AGB: T6ng sinh khoi cdy trén madt ddt
(tdn); C: Khoi lugng cdc bon (tdn); CO : Khéi lugng cdc bon dioxide (tdn)

Két qua tinh toan muc do phong phu va da dang
cua loai (Hinh 2), do hon loai (Hinh 4a), phan b6 cay
theo chiéu thing dting (Hinh 4b) va chiéu ngang (Hinh
5) cho thay khu vuc nghién ctiu c6 tinh da dang loai
cao v6i do dong déu tuong doi cao. Mic du khu vuc
nghién ctiu dugc don vi quan ly xac nhan la riing trong
nhung két qua phan tich chi s6 phan b6 khong gian
ngang (Hinh 5) cho thdy ring cic ca thé trong OTC
Marteloscope phéan b6 theo xu huéng ngau nhién.

Chi 56 88 dang Simpson Cni 56 Shannon

| ==

b
G ini

CN st abu G s thd Berger - Parker

—

A Hinh 2. Céc chisé dadanglodiciia OTC Marteloscope

g i~—-A‘T.\AA-:—‘:T
I | L o s e |
Slz| f] _..tor il L,
RlE g Ll T LT T -

¢ afefanefamanlias
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A Hinh 3. Két qud phan tich ham L cho tiing ONC

3.2. Phan tich thong ké

Céc mo hinh khac nhau da dugc phan tich va thu
nghiém, nhung chi nhiing mo6 hinh ddp tng cac gia
dinh hoi quy nhu tinh dong nhat ctia phuong sai, tinh
chudn, tinh tuyén tinh va khéng tu tuong quan véi mtic
do phu hgp cao méi dugce giti lai trong nhém mo hinh
kha dung (Bang 5).

D6i v6i tat cad cac mo hinh, hé s6 xdc dinh (R?) &
muc thdp, cho thdy su tuong quan yéu gitia sinh khéi
trén mat dat va cac bién du bdo. Diéu nay la chip nhan
dugc boi cac mo hinh nay dugc xay dung nham giai
thich chu khong phai dé du doan méi quan hé gita
sinh khoi trén mét dat va sy da dang loai. Khi so sanh
cac mo hinh kha dung khac nhau theo 4 tiéu chi AIC,
BIC, R?* va MSE, m¢ hinh t6t nhat c6 dang nhu sau:

AGB = exp(1.37- 1.68x TH? - 9.93 x %) (4)

Két qua phén tich d6 nhay ctia mé hinh (4) cho thay
su da dang loai cang cao, sinh khéi cang thdp (Hinh 4).
Vi qua trinh tich liy cac bon c6 ngudn lay tu sinh khoi
cay trén mat dat nén sy da dang loai sé c6 tac dong tiéu
cyc tuong ty doi véi lugng C tich lay va lugng CO, hap
thu ctia céy keo tai tugng.



KET QUA NGHIEN CUU KHOA HOC

VA UNG DUNG CONG NGHE
Bang 5. Cdu triac 10 mo hinh tét nhat
STT | Model B, B, B, B, R? | p-value | MSE | AIC BIC
1 ) 1 1.377 | 1.684 9.934 - 0.109 | 2.36E- | 1.607 | 1946.268 | 1963.693
AGB =exp| B, + BxTH? +B, x—
Sh 15
2 | AGB =exp(B, + ByeTH +,xJN )| 5377 | 1747 | -0.173 | - |0.109| 240E- | 1607 | 1946.298 | 1963723
15
3 | AGB=exp(p,+ p,x TH*+ p,xSh) | 6.685 | 1.678 | -0.690 - 0.107 | 3.45E- | 1.609 | 1947.029 | 1964.453
15
4 | AGB=exp(B,+ p,x TH*+ p,x Sh’) | 15.827 | 1.691 | -12.564 - 0.106 | 5.44E- | 1.612 | 1947.943 | 1965.367
15
5 | AGB=exp(p,+ B, x TH*+ p,x Sm) | 27.448 | 1.693 |-24.173 - 0.106 | 5.77E- | 1.612 | 1948.064 | 1965.488
15
6 | AGB=exp(p,+ B, x TH*+ p,x Sh?) | 5.345 1.68 -0.086 - 0.105| 7.15E- | 1.613 | 1948.494 | 1965.918
15
7 | AGB = exp(B,+ p,x TH*+ B,x M) | 4744 | -0.009 | 0.340 - 0.094 | 2.55E- | 1.633 | 1955.681 | 1973.105
13
8 |AGB=exp(p,+ B, x TH*+ p,x N°) | 4240 | 1.870 |-4.61E- - 0.084 | 6.51E- | 1.651 | 1962.192 | 1979.61
05 12
9 AGB = exp(B, - B, x G*+ B, 1 + 2.571 | -0.0006 | 1.795 |1.660 | 0.060 5.%(3)?315— 1.697 | 1979.293 | 2001.056
B,x THP) R
10 | AGB = exp(B,- B,x G+ B,xyR + 8.397 | -0.0006 | -4.011 | 1.664 | 0.060 | 6.57E- | 1.698 | 1979.521 | 2001.284
B,x TH? 08
AGB sinh khoi cdy trén mat ddt (kg); TH: Chi s6 phdn biét chiéu cao; Sh: chi s6 Shannon; Sm: chi s6 da dang Simpson; N: s0
cay/ha; E: chi s6 dong déu; Mi: do dong déw; R: chi s6 tong hgp.

AGH (k)

o..-‘
. .
i".'-~ .
%, " L
Igaa il -y i
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hannon index

tich do nhay ciia mo hinh (4)

A Hinh 4. Biéu dé phan

Két qua phan tich do nhay mo hinh (4) cua nghién
ctiu d6i véi loai keo tai tugng cho thdy ring, su phong
pha va da dang cua loai ¢6 anh hudng tiéu cuc dén
kha ndng tich Ity sinh khoi ctia cay va sy hdp thu CO,,.
boi lap voi két qua nay, nghién ctiu ctia Shuaifeng Li
va cong su [8] chi ra moi quan hé tich cuc gita su
phong phu vé loai va sinh khoéi trén mat dat trong
rting thong nguyén sinh. Mot nghién ctu tu Riofrio
va cdng sy, trong do diéu tra vé tac dong cua su két
hgp céc loai khac nhau trong mét lam phén cu thé
(Pinus sylvestris L. va Pinus pinaster Ait.) ciing cho

thdy viéc trong ring hon giao da lam thay déi tich
cuc san lugng rting va sinh khoi trén mat dat [9]. M6i
quan h¢ tich cuc tuong tu gitia sinh khoi va da dang
loai cay cling dugc tim théy khi kiém tra di liéu tu
cac khu rting dugc quan ly, chu yéu la nhiing 16 rling
thtt sinh tuong d6i non & Catalonia, Pong Biac Tay
Ban Nha va 6 Trung Bac Hoa Ky [10].

Luu y ring, trong nghién ctu nay, khu vuyc thu
thap s6 liéu 1a rling trong khong dugc quan ly. Nhiéu
nha khoa hoc da nghién ctiu, tuy thudc vao cac diéu
kién khac nhau cta khu riing, ciu triuc riing, thanh
phén loai, tudi cay... rtiing khong dugc quan ly co
thé luu tri mot lugng cac bon 16n hon mdt khu riing
dang dugc quan ly. Tai Viét Nam, mdi quan hé tich
cuc gitia su da dang loai va sinh khoi c4dy hay nong do
cac bon sé cd tac dong quan trong dén viéc dé xuat
va thuc hién chinh sach quan ly riing vi ¢6 thé mang
lai lgi ich 16n cho bao tén da dang sinh hoc con cac
truong hop tuong quan tiéu cuc thi ngugc lai. Tuy
nhién, ning cao trii lugng cac bon thudng khong
phai 1a muc tiéu duy nhat trong quan ly rting. Cac
nha quan ly cing tinh dén phat trién dich vu hé sinh
thai va mdt s6 san phdm khac dugc cung cip bdi cac
hé thong rting khi xem xét ché do, chinh sach quan
ly khac nhau, vi vay cac lam phan dugc quan ly tot co
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¢ Moi truong

thé tich lay nhiéu cdc bon nhu cac 1am phan khong
dugc quan ly.

4. Két luin

Moi quan hé nghich gitia sinh khoi ciy trén mat dat
va su da dang loai thu dugc tu két qua phén tich do
nhay ctia mé hinh t6i uu. M6i quan hé nhu vay khong
phd bién khi so sanh véi cac nghién ctiu khac va sé dan
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IN THACH THAT, HANOI

ABSTRACT

the species diversity increase.

EFFECT OF TREE DIVERSITY ON BIOMASS IN MIXED PLANTATION

Doan Thi Nhat Minh"?, Nguyen Cuong Dien', Bui Quang Thanh', Tran Van Thuy', Vu Van Manh'

Faculty of Environmental Sciences, VNU University of Science

Afforestation has long been recognized as an effective solution to reducing the rate of CO, increase in the
atmosphere. In addition, the information on forest biomass and carbon concentration plays an important
role in sustainable management of forest resources. Most of the plantations is monoculture, however, the
trend of planting forests with two or more species is being expanded. The results of this study show that
the Marteloscope stores 172.80 tons/ha of aboveground tree biomass and 86.40 tons/ha of carbon with high
diversity and high evenness. Although the Marteloscope was confirmed as a plantation, the results from the
analysis of the spatial distribution descriptive index show that the trees in the study area tend to have a random
distribution. Sensitivity analysis indicates that above ground biomass and carbon concentration decrease as

Key words: Marteloscope, forest structure, sensitivity analysis, forest biomass.

University of Valladolid, Spain
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

DAC DIEM CAU TRUC - KIEN TAO VA HE THONG
HANG DONG KHU VUC CONG VIEN DIA CHAT
TOAN CAU UNESCO CAO NGUYEN DA DONG VAN

D6 Thi Yén Ngoc, Tran Tan Van [(1)

Poan Thé Anh, Hoang Xuan Diic
Pham Minh Hai

TOM TAT

CVDCTC Cao nguyén da Dong Van.

Cong vién dia chat toan cau (CVDCTC) UNESCO Cao nguyén da Dong Vin (tinh Ha Giang), gom 4
huyén Quan Ba, Yén Minh, Péng Van va Meo Vac c6 dién tich 2.356 km?, dugc thanh l4p ngay 9/9/2009 va
trd thanh CVDC UNESCO dau tién ctia Viét Nam va thd hai & Dong Nam A ngay 3/10/2010. Trong nhiing
nidm gan day, nhiéu nghién ctiu da chi ra rang, sy hinh thanh dia hinh karst va cac hé thng hang dong chu
yéu dugc kiém soat bsi két hgp phic tap cac hoat dong kién tao, phét trién dia mao, qua trinh khi hau va thay
van. Bai bdo nay sé trinh bay vé dic diém ciu tric - dia chit va méi quan hé v6i hé thong hang dong khu vuc

Tu khoa: Cdu triic - dia chat, kién tao, hang dong, karst.
Nhan bai: 12/8/2022; Svia chita: 3/9/2022; Duyét ding: 5/9/2022.

1. Mé dau

CVDCTC UNESCO Cao nguyén da Bong Van thudc
tinh Ha Giang (Hinh 1). Bén canh cic dic diém, gia tri
dia chat, dia mao, dia tdng va ¢4 sinh hoc, khu vyc nay
con dugc déc trung boi su phat trién hang dong va canh
quan karst ky thua. Karst va h¢ thong hang dong khong
chi c6 gia tri vé canh quan, du lich va da dang sinh hoc
dudi mat dat ma hang dong con la noi ghi lai thong tin
vé diéu kién c¢6 sinh cling nhu qua trinh phat trién kién
tao [1].

A Hinh 1. Vi tri va ranh giéi CVDCTC Cao nguyén dd
Doéng Vin

! Vién Khoa hoc Dia chdt va Khodng sdn

O khu vyc nay, do cao trung binh khoang 1.500 m,
c6 noi lén dén 1.800 m, trong khi mtc xdm thuc dia
phuong kha thap, chi khoang 200 - 300 m & phia Nam
song Nhiém hodc 400 - 500 m doc song Nho Qué & phia
Bac va phia Pong (Hinh 2). Lép ddt mét hiém khi dugc
bao tén va cac dong chay bé mat hau hét déu ngan, sém
bi can sau muia mua, phan 16n chim dudi long dat tai cac
ctia hang hodc ho sut [10]. Mot s6 nghién ctiu [9] da chi
ra rang, su phan b cua cic hé thdng hang dong, bé mit
dut gay va thém/thung liing song sudi & cac do cao khac
nhau trong khu vuc nay phu thudc vao cac chuyén dong
kién tao két hgp v6i qua trinh phat trién dia mao dién ra
theo chu ky trong thai ky Kainozoi.

Trong nhiing nam gan ddy, nhiéu nghién ctiu da chi
ra, su hinh thanh dia hinh karst va cac hé thong hang
dong cht yéu dugc kiém soat bdi két hop phic tap cac
hoat dong kién tao, phat trién dia mao, qua trinh khi hau
va thtty van. Trén quan diém kién tao chi ra rang, 42% hé
thong hang dong bi khong ché bai cac dut gay va truong
ting sudt tan kién tao [7]. Mot s6 nghién ctiu trudc day
[1,7,11] cho thdy, hé thong thiy van karst ngdm c6 moi
quan hé chat ché véi su phat trién ctia yéu t6 dia hinh va
dia chét dia phuong, dugc kiém soat boi mot s6 yéu td,
chang han nhu thach hoc, kién tao va ranh giGi dia ting.
Trong bai bao nay sé trinh bay vé dic diém ciu tric - dia
chit va moi quan hé véi hé thong hang dong khu vuc
CVDCTC UNESCO Cao nguyén da Bong Van.
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A Hinh 2. So d6 phan bd hang dong trén mo hinh s6 d¢ cao
(DEM) khu viic CVDCTC Cao nguyén da Dong Vin

2. bac diém céu truc - kién tao ving nghién ciu

2.1. Vi tri va tién héa kién tao

CVDCTC Cao nguyén da Bong Vian thudc Dong Bac
Viét Nam, la mét phan cia mang Hoa Nam (Metcalfe L.,
2005) (Hinh 3, 4) [2, 9] va cuing véi nd, da tling la mot
phén cua luc dia ¢c6 Gondwana tit hang tram triéu nam
trudc, khi hinh thanh cic hé tang Chang Pung (€, cp)
va Lutxia (O, Ix) (giai doan 1). Trong ky Silur (khoang
125 triéu nam sau), mang Hoa Nam tach khai luc dia
Gondwana, tr6i dat va thu hep dai duong c6 Proto-
Tethys, dong thdi md ra dai duong méi Paleo-Tethys,
tuong duong véi mot gian doan tram tich 16n trén Cao
nguyén da (giai doan 2) cho dén Devon sém, trudc khi
hinh thanh hé¢ ting Si Ka (D, sk) (bat dau giai doan 3).
Bat chinh hop gdc gitia hai h¢ tdng Lutxia va Si Ka tim
thdy trén Cao nguyén dd chinh la mot bang ching quan
trong cuia quang thoi gian nay trong lich st tién hoa Trai
dat. Thoi ky Carbon-Permi, trong diéu kién ¢6 khi hau
nhiét déi, mang Hoa Nam ton tai tach biét véi ca luc
dia Gondwana va siéu luc dia Pangaea mdi hinh thanh
(giai doan 4). Tiéu luc dia Cimmeria, gobm Tibet, Iran,
Thé Nhi Ky va mot phan Pong Nam A, ciing tach khoi
Gondwana dé nhép vao siéu luc dia Laurasia, thu hep dai
duong Paleo-Tethys dong thoi mé ra dai duong Tethys
méi. Qua trinh nay dong diéu véi sy hinh thanh trén
Cao nguyén da vong chéng nguén rift néi mang Séng
Hién véi cac hé ting Dong Dang (P, dd), Hong Ngai
(T, hn), Song Hién (T, sh) va Yén Binh (T,a yb) (giai
doan 5) (Tran Van Tri va nnk., 1977). Trong Trias gitia
(cach ngay nay 245 - 228 triéu nam), bo phan phia Dong
cta tiéu luc dia Cimmeria va cham v6i mang Hoa Nam
va ching cung trdi dat 1én phia Bac vé phia siéu luc dia
Laurasia, tuong ung vdi giai doan tao ndi Indosini (giai
doan 6). Trong Jura sém (200 - 175 tri¢u nam trudc), cac
mang Hoa Nam va Hoa Bac va cham d€ lam nén Trung
Hoa dai luc ngay nay. Trong Kainozoi, phan l6n mang
Hoa Nam ké ca Cao nguyén da Dong Vin bi nang lén
thanh nui do va cham véi tiéu luc dia An Do. Hinh thai
kién tric ngay nay dugc hinh thanh trong giai doan bién
dang Tén kién tao (Neogene-Dé T, 23 triéu ndm trudc
dén nay - giai doan 7), v6i biéu hién ro nhat la cac tran
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dong dat mdi xdy ra & pham vi tinh Ha Giang trong mot
s6 ndm gan day [8, 9].
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A Hinh 3. a. Bdn do vi tri mién Bdc Viét Nam minh hoa hoat
dong kién tao cita su va cham gitia cdc mang An Do va A-Au;
b. Vi tri ctia CVDC Cao nguyén dd Déng Van trong vanh dai
karst mién Bac Viét Nam va Nam Trung Qudc (dua trén Bdn
do tang chiia nuéc karst thé gidi, Goldscheider va nnk. 2020)
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A Hinh 4. Vi tri ciia viing nghién ciiu trén binh do cdu triic -
kién tao Dong Bdc - Viét Nam [8]

2.2. Cdc déi cdu triic - kién tao

Vung nghién ctiu c6 lich st phat trién kién tao lau
doi tu Paleozoi gitta dén Kainozoi; tuy nhién, chi c6 hai
pha kién tao xay ra trong Mesozoi va Kainozoi dugc ghi
nhan trong ving nghién ctiu. Trong Mesozoi, pha tao
nui Indosin Trias mudn xay ra bao gébm udén nép quy
mo l6n va dit gay trong mot dit gay chom nghich (Hai
va nnk. 2013). Trong thoi ky Tén kién tao, hai kiéu kién
tao da phat trién theo mo hinh bién dang hai pha do su
va cham giia cic mang An P9 va A-Au xay ra trong
Paleogen (Molnar va nnk. 1993; Tri va nnk. 2009; Hai va
nnk. 2013). Trong giai doan déu (Eocen-Miocen), ché
do dia dong luc dugc dac trung bdi trudng ting suit kién
tao v6i luc nén phuong a vi tuyén va mé rong phuong a



kinh tuyén (Tapponnier va nnk. 1990). Trong giai doan
sau (Pliocen-D¢ ti), trudng ting sudt kién tao chuyén
thanh nén phuong 4 kinh tuyén va mé rong a vi tuyén
(Wang va nnk. 1998). Tém lai, néu qud trinh kién tao
Indosinia dong vai tro6 quan trong trong viéc dinh hinh
cdu truc dia chét thi hoat dong manh mé cua cac hé
thong dtt gay trong Tan kién tao dugc coi la yéu t6 chi
phdi sy hinh thanh va phat trién canh quan dia hinh, déc
biét la hé thong karst va hang dong trén Cao nguyén da
Dong Van (8, 9].

Theo huéng Tay Bic - Pong Nam, Cao nguyén da
Dong Van lan lugt thudc 3 déi ciu tric kién tao sau: 1)
Déi Lo Gam; 2) Déi Song Hién; 3) Déi Ling Cu, phan
cach véi nhau bdi cac dut gay sdu. Chung cung nhau tao
nén mot cdu truc 16n dang phtc nép 1o6m kéo dai theo
phuong Téy Béc - Dong Nam, véi cac canh lan lugt 1a
dé6i Lo Gam va Lang Cua va phan trung tam la d6i Song
Hién [8] (Hinh 5).

THE

oire
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A Hinh 5. So do cdu tric - kién tao khu vic CVDCTC
UNESCO Cao nguyén dd Dong Vin

2.3. Cdc diit gay chinh

Khu vuc nghién ctiu bi chia cat bai nhiéu hé thong
duat gay (Hinh 5), nhung cht yéu la hé thong dut gay
phuong Téay Bac - Dong Nam, bao gom dit gay Song
Mién (F0), Quan Ba - Huong Cha (F1) (Hinh 6); dtit gay
Thai Nguyén - Chg Méi - Kim Hy (F2) (Hinh 7); dut
gay Song Nhiém (F3), dut gay Pho Bang - Khau Vai (F5),
dut gay song Nho Qué (F7), dtt gay Ling Téo - Tu San
(F8) (Hinh 8), dtit gay Ma Lau - Pong Van - Liing Thang
(F9) dut gay sudi Ma Lé (F10) va mdt s6 trong s6 ching
nam trong déi dut gay cdu tric (F2, F5 va F9). Ngoai ra,
con ¢ sy xudt hién cta hé thong dit gay phuong Tay
Béc - Pong Nam nhu dut gay Na Dé - Méo Vac (F4),
dac biét la cac hé thong diit gay phuong 4 vi tuyén va &
kinh tuyén hinh thanh trong ky Téan kién tao nhu dut
gay Meo Vac (F6) [6, 9].

Ngoai hé théng dit gay nho phuong kinh tuyén
(Hinh 9) con c6 cac hé thong dit gay nho phuong Dong
Bac, a vi tuyén... cht yéu la cac dit gay cong sinh véi hé
thong dit gay phuong Téay Bic - Pong Nam trong cac
pha chuyén dong chung nhu dut gay phuong Pong Bic

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

A Hinh 6. Thung liing Tam Son hinh thanh béi hoat dong diit
gay Qudn Ba - Huong Cha

A Hinh 7. Phan déi cdu triic gigia déi L6 Gam va Song Hién
la dut gay Thdi Nguyén - Chg Méi - Kim Hy

_ S DU . :

A Hinh 8. buit gay Ling Tdo - Tu Sdn la ranh gidi kién tao
giita dd vo6i hé tdng Bdc Son (C-P bs) va trdm tich luc nguyén
hé tdng Song Hién (T sh)

A Hinh 9. Thung ling kién tao Liing Cdm, xa Sting La, huyén
Doéng Van dugc hinh thanh do hoat dong ctia diit gay phuong
a kinh tuyén
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biéu hién trugt biang trdi & phia Nam Liang Ca. O khu
vuc Phé Bang dtit gay nho phuong Dong Bic tao ra cac
thung liing nho dang tam giac, khép lai vé Pong Bac, mé
rong vé Tay Nam noi giao nhau véi diit gay phuong Tay
Bic - Bong Nam.
2.4. Ddc diém dia mao

Véi vi tri cing nhu boi canh kién tao, cdu truc dia
chat va ddc diém son van cing nhu diéu kién khi hau
doc ddo. Cao nguyén da Bong Vian da két tinh dugc
nhiing canh quan dia mao doc ddo, dac biét la canh quan
karst. D6 la cac cao nguyén véi cac bé mit san bang khac
nhau, cic ki€u va dang dia hinh thanh tao do dut gay,
bdéc mon, xam thuc - béc mon, trong luc, cac dang cuesta
(dia hinh madi nha léch), cac canh quan dinh léing, hém
vuc karst, karst sot, karst tré hda, cac rting dd, cac suon
va day lang tu pht, cac canh dong karst, cac thung liing
karst - xam thuc, h sut, phéu karst, cac ting hang dong,
thém travectin cung vdi tich tu do cac qua trinh dong
chay, trong luc... Theo do, cac bé mit san bang trong khu
vic CVDC Cao nguyén dd Bong Van la két qua ctia hoat
dong theo chu ky ctia cac chuyén dong Neotectonic. Vao
dau moi chu ky, dia hinh dugc ning 1én va chia cat. Su
két thic ctia méi chu ky tuong ting véi mét thoi ky kién
tao 6n dinh, tao diéu kién thuan lgi cho cac qua trinh x6i
mon, van chuyén va tich ty, dan dén hinh thanh mot bé
mit kha bang phing & cdp x6i mon cuc bd. Céc bé mit
san bang biéu hién dudi dang cac bé mit ¢ do cao tuong
duong & ving phan thty, cdc bé mit bing phiang trén
duong s6ng nui, trén vai ndi va cac bac vai sudn trong
thung liing. Chung ton tai ca trén vung karst, ving phi
karst & cac khoang d¢ cao sau (Hinh 10) [6, 9]:

- Bé mat san bang 1.800 - 2.000 m, tudi Paleogen
(khoang 60 tr.n.tr.);

- Bé mit san bang 1.500 - 1.700 m, tudi gia dinh
Miocen sém - gitia (khoang 24 - 11 tr.n.tr.). Phan bo

52° ~

phd bién nhit, thanh 2 khu vuc chinh & bac Lang Thau
- Stung La - Van Chai va Miéu Vac, tao nén phan trung
tam ctia Cao nguyén da Dong Vin;

- B€ mit san bang 1.500 - 1.300 m, tudi Miocen mudn
(N°) (khoang 11 - 5 tr.n.tr.), cing phan b6 rong rai 6 phan
trung tdm Cao nguyén da;

- Bé mat 1.300 - 1.000 m, tudi Miocen mu¢n (khoang
11 tr.n.tr.). Phan b6 rong, chti yéu & phia Nam Cao nguyén
da trude khi chuyén sang vung do6i - nui Yén Minh va
xu6ng thung liing song Nho Qué;

- Bé mit san bang 750 - 950 m, tudi Pliocen s6m - gitia
(N'?) (khoang 5 tr.n.tr.). Phin b6 trén nhiing dién tich
hep, chti yéu c6 dang béic vai suon & viing da véi va phan
phan thay & ving da luc nguyén, dac biét la & Yén Minh;

- Bé mit 400 - 650 m, tudi Pliocen mudn (N,?) (khoang
3,6 - 2,6 tr.n.tr.), ton tai chu yéu trén cac dién tich da luc
nguyén & Yén Minh;

- Bé mat pediment thung liing va cac bac thém cao
(xam thuic song), tudi Pleistocen sém (Q,') (khoang 2,6
- 1,8 tr.n.tr.).

3. Hé thong hang ddng viing nghién ciu

Theo s6 liéu thong ké, hién c¢6 hon 150 hang dong,
trong d6 c6 74 hang da dugc do vé khao sat, 25 hang da
dugc khoanh ving bao vé véi tong s6 1én dén 39 km 16i
thong hang dong dugc do vé cho dén nay trén Cao nguyén
da bong Van (Masschelein va nnk. 2007; Bontridder va
nnk. 2010) [6]. Hé thong hang dugc phét trién manh trén
mot s6 hé tang dd carbonat 1a Bac Son (C-P bs), Dong
Diéng (P,dd), Hong Ngai (T hn), Song Hién (T, sh) va
Khao Loc (D, , kl) (Hinh 11).

Do tinh chat thach hoc khac nhau, cac hang dong phat
trién trong moi hé tang c6 nhiing dic diém khac nhau.
Hé tang Bac Son (C-P bs) dugc ciu tao bdi da voi dang
khoi dong nhat, moét phan bi dolomit hoa, tong chiéu day
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So6ng Nho Qué

om

B [ ] B& mat san bang 400-650m

[ ] B& mat san béng 700-950m

== cita hang va mt cét gia hinh (tuong ing vé mau séc)

[] B& mat san biing 1000-1250m

[ B& mait san bang 1250-1450m

[ B& mat san bang 1500-1700m

[ ] B& mat san bing 1800-1900m

A Hinh 10. Mt cdt cdc mifc dia hinh va vi tri ciia hang khu viic nghién citu
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A Hinh 11. So do cdu triic - dia chdt va phan bd hang dong
khu vic CVDC Cao nguyén dd Péng Vin

tt 700 - 1000 m nén cac hang trén ban do ctia phan vi
nay thuong sau va dai. Hé tang Dong Dang (P,dd) gom
cac 16p da voi, da voi giau sét, da vai silic, phan 16p trung
binh dén mong & phan trén la mai truong thuén lgi cho
su hinh thanh hang dong. Tuy nhién, phan day gom bot
két, sét két, bauxit, dd phién sét, khong hoa tan, nén hau
hét cac hang dong déu diing lai hodc phat trién theo chiéu
ngang & day. Vi vdy, trong hé taing Pong Pang, cac hang
dong ngan, ndm ngang, hodc & dang ho sut véi day chira
day cac khoi da lan va tram tich. Hé tang Hong Ngai gom
cac 16p da voi bot két, da voi silic va dé voi phan 16p trung
binh dén day. Do do, trong hé ting Hong Ngai, cac hang
dong khong chi phat trién theo cac dit gay/khe niit ma
con theo cac mat phén l6p.
3.1. Co sé dit liéu va hé phuong phdp sii dung
Co sé dii liéu

Trén co s& danh gia hién trang hé thong hang dong
(Hinh 11) da lya chon 55 hang dong trong viing nghién
ctiu d€ phan tich va lun giai. Pay la nhiing hang dong c6
s0 do chiéu dai va chiéu sdu du 16n dé€ dap ting yéu ciu cua
cac phén tich.

Phiiong phap nghién ciiu

Thuic hién nghién ctiu bao gom cac budc sau:

- Phan tich cac thong s6 hinh hoc dé xac dinh va phan
loai cdc mau hang dong;

- Ap dung phuong phap "Théng ké 16i thong hang
dong" déxac dinh su phan bo theo d cao ctia cac16i thong
hang dong theo chiéu ngang cling nhu cac cip hang va
phén chia cac 16p hang theo d¢ cao ctia bé mit san bang;

- Phan chia cac nhdm hang dong theo khoi cau tric
cuc bo (theo chiéu ngang) va cac 16p hang dong (theo
chiéu doc);

- Thuc hién phan tich cac thong s6 hinh hoc va phan
tich dinh hudéng 16i thong hang doéng cho tling nhém
hang dong.

Két qua thu dugc c6 thé dugc st dung dé giai thich va
xac dinh moi quan hé gitia hé thong hang dong véi cac

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

giai doan phat trién kién tao va dia mao trong khu vuc
nghién ctiu.

Phén tich hinh thdi ctia cic duong dan nuéc trong
hang dong dugc st dung d€ mo ta tinh trang da co trong
hang. Viéc nay cung cép thong tin c6 gia tri vé hinh dang
ctia cac duong dan karst da rong dé con nguoi ¢ thé
ti€p can dugc. Trong nghién ctiu nay, cac dic diém hinh
hoc dugc tinh toan theo cach ti€p cin cta Jouves va nnk.
(2017): (1) hinh dang mit cit ngang ctia dudng dan nuéc
(ty 1é chiéu rong - chiéu cao), (2) d6 uon cong (dd cong
va do udn khuc) va (3) hé s6 thing ding. Cic thong s6
dugc tinh todn cuc bd (mdi nut hodc moi nhanh) dugc
tinh trung binh qua mang luéi hang dong dé thu dugc
mot gid tri cho méi mau hang dong. Két qua thu dugc tu
phan tich nay la mét trong nhiing co s d€ phéan loai hang
dong va giai thich méi quan hé ctia cac yéu t6 anh hudng
dén su phat trién cta cac 16i thong hang dong nhu thach
hoc, kién tao dut gay va cdu tric dia chat. Trong nghién
ctiu nay, di liéu khao sat hang dong va cac mat cat doc
hang dong dugc st dung d€ xac dinh cac 16i thong hang
dong ndm ngang va/hodc c6 do déc thip, do d6 cac 16i
thong hang dong nay dugc thong ké & cac16p do cao khac
nhau. but gay dugc coi la mot trong nhiing dac diém dia
chat chinh ¢6 anh hudng manh mé dén sy phat trién cua
cac dudng dan karstic (Palmer 1991). Do d6, su phan b6
tan sudt cua cac hudng di qua hang dong 1a mot tham s6
quan trong c6 thé dugc sti dung d€ so sanh véi cac thoi ky
phat trién dia chdt, cing nhu d€ hiéu r6 hon vé cac qua
trinh tao hang da chiém uu thé cuc bd (Collonet va nnk.
2017, Piccini 2011).

Nhu da dé cap bai Littva va nnk. (2015), d€ thuc hién
phén tich dinh hudéng 16i thong hang dong, ban do so do
hang dong da dugc st dung dé€ xiy dung mot ludi hién
thi cac phuong vi 16i thong chung ctia hang dong. Cac 16i
thong hang dong khong c6 dinh huéng chung r6 rang (vi
du, cac buong hang va/hodc sanh hang) da bi loai trii va
chiéu dai 16i thong hang dong khong dugc xem xét trong
phén tich nay. Trong budc tiép theo, cic biéu d6 hoa
hong dugc 1ap dé€ thé hién dinh hudng tong thé ctia cac
161 thong trong moi hang dong bang cach st dung phan
mém Tectonics FP do Franz Reiter va Peter Acs viét vao
nam 1996, dugc cap nhat vao nam 2020 (Reiter va Acs
1996) (Hinh 13).

3.2. Két quad nghién ciiu

3.2.1. Phan logi hang dong dua trén cic dac diém

hinh thdi hang dong ciia cdc duidng dan trong hang dong
Két qua tinh toan cac thong s6 hinh hoc ctia 55 hang
dong phat trién trén cac thanh tao carbonat khac nhau
trong khu viic nghién ctiu cho thdy c6 31 hang dong lién
thong, 14 hang dong ngdm. Két qua ciing cho thdy, c6
mot loai hang ¢4 hé s6 thang ding thdp (V < 0,2) véi cic
doan dudng dan c6 hinh dang ti tron dén thdng diing
(WH < 1,5) gom 10 hang. Theo dinh nghia, nhiing hang
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dong nay khong chi dugc phat trién theo chiéu ngang ma
con ¢6 16i thong doc ding. Tuy nhién, cac 16i thong phat
trién theo chiéu ngang chiém uu thé trong toan bo hang
dong. Cac quan sat thuc dia cho thdy, cac 16i thdng ngang
ctia hang dong nay c6 thé dugc hinh thanh do dong chay
bén dudi muc nudc ngdm hodc dugc phat trién dudi su
chi phdi ctia mdt phén l6p hodc tiép xuc dia tAing nhung
van c6 th€bi anh hudng bdi su gian doan kién tao. Két qua
nghién ctiu da phat hién ra rdng, nhiéu hang dong hinh
thanh doc theo giao diém ctia hé thong duit gay véi bé mat
gian doan va nhiing 16i thong hang dong nay c6 thé dugc
sti dung d€ phén tich kién tao. Thuc té€ quan sat cho théy,
hé s6 thing diing gidm khi xudt hién cic 16i thong hang
ngang trong hé thong hang lién thong. Cac16i thong hang
dong nay phat trién trong hé tang carbonat tudi Carbon-
Permi, hé tAng Bac Son (C-Pbs) trong cac thai ky kién tao
6n dinh, dong thoi hinh thanh dudi sy kiém soat ctia cac
mdt phan 16p ¢ h¢ taing Dong Dang (P,dd) tudi Permi
trung va Hong Ngai (T hn), tudi Trias sém.

3.2.2. Cdp hang, ddc diém hinh thdi va dinh huéng

16i thong hang trong cdc nhém hang khdc nhau
Dua trén cac dii liéu dia chat, khu vuc nghién ctiu c6
thé dugc chia thanh ba “khdi ciu truc” khic nhau (Hinh
5) v6i ranh giéi dugc phan dinh béi cac déi diit gay chinh
bao gom: Khoi cau trac 1 Lo Gam gidi han béi dut gay
F2 vé6i d6i Song Hién; déi ciu truc 2 Song Hién gidi han
bai dut gay F2 va F9 véi déi cau truc 1 Lo Gam va déi
cau truc 3 Lang Cu. Phén tich thong ké vé d6 cao ctia cac
161 thong ngang da dugc thuc hién d€ xéc dinh cic cép
hang trong cac khoi cdu tric khac nhau va trong toan bo
khu vuic nghién ctiu. Trong mdi khéi cau triic, nhém hang
dong dugc chia theo cac 16p hang d€ tién hanh phan tich
cac thong s6 hinh hoc va huéng ctia 16i thong hang dong.

3.2.3. Phan tich thong ké cdc 16i thong ngang ciia
hang dong va phan chia I6p hang

Biéu d6 su phan b6 do cao cta cic 16i thong ngang
va su phan chia cdp hang (Hinh 12) thu dugc tii nhém
hang dong c6 do cao 50 m cho théy su phan bo theo chiéu
doc ctia cac 16i thong ngang trong toan bo khu vuc nghién
ctiu va trong tling khoi ciu truc. Trong toan bd khu vuc
nghién ctiu, cac 16i thong ngang dugc hinh thanh va phan
b6 & cac dd cao khdc nhau tii 200 - 1.700 m. Cu thé, Hinh
12 cho thdy nam dinh ctia chiéu dai 16i thong hang dong
nam trong cac nhom sau: 200 - 250 masl, 850 - 900 masl,
1.050 - 1.150 masl, 1.200 - 1.250 masl va 1.350 - 1.450
masl. V& chiéu dai 16i thong, nhiing dinh nay nam trong
khoang ti 890 - 2.130 m.

Xem xét cac khdi cdu trac khac nhau, két qua ciing cho
thdy c6 su thay d6i trong phan bé cac cdp hang. Trong
Khéi cdu triac 1 (SB1), 16i thong ngang c6 su phat trién
kha han ché. Chung phan b6 6 do cao rai rac tti 200 - 1.400
m, v6i dinh & 200 - 250 m dat 894 m chiéu dai 16i thong.
Khéi ciu tric 2 (SB2) ¢6 su phat trién hang ddong manh
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mé voi tong chiéu dai 9.184 m tuong duong 59,9% chiéu
dai 16i thong ngang trong toan bo khu vuc nghién ctu.
Chung phan b6 gan nhu lién tuc & d6 cao tti 850 - 1.700
masl, véi ba dinh ¢ 850 - 900 masl (950 m chiéu dai 16i
thong), 1.200 - 1.250 masl (809 m chiéu dai 16i thong) va
1.350 - 1.450 masl (dao dong tti 1.096 - 1.487 m chiéu dai
16i thong). Céc 161 thong ngang & Khéi cau tric 3 (SB3)
phat trién kha tip trung & do cao tti 1.000 - 1.250 masl véi
hai dinh. Dinh d4u tién & 1.000 - 1.050 masl dat 1.802 m
chiéu dai 16i thong va mét dinh khac & 1.200 - 1.250 masl
dat 842 m chiéu dai 16i thong.

Trén co s& cac két qua thu duge vé miic d6 phét trién
ctia 16i thong ngang va do cao clia cic bé mit san bang
trén vung nghién ctiu, da dé xudt phan chia cac 16p hang
theo d cao clia cdc bé mdt san bang tuong ting gobm c6 5
16p hang dong trong khu vuc nghién ctiu (Hinh 12) dugc
chia nhu sau: (1) Lép hang dong 1 ¢ 1.500 - 1.700 masl;
(2) Lép hang dong 2 & 1.250 - 1.450 masl; (3) Hang dong
cap 3 61.000 - 1.250 masl; (4) Hang dong cap 4 6 700 - 950
masl va (5) Loai hang dong 5 & < 650 masl [2].

3.2.4. Dinh hudng cdc 16i thong hang dong J cdc I6p

va déi cdu triic hang dong khdc nhau
Két qua phan tich dinh huéng 16i thong hang dong
ctia tong thé cac hang dong va tling nhoém hang dong &
cac 16p hang dong khac nhau va cac khoi cau tric cuc bo
dugc trinh bay trong Hinh 13. Theo d6, biéu d6 hoa hong
hién thi huéng téng thé cta tit ca cac 16i thong hang dong
dugc do (Hinh 13b) cho thdy hai hudng 16i thong chinh
phat trién theo phuong xdp xi Tay Bic - Pong Nam va
phuong 4 vi tuyén va c6 hai huéng phu dugc phat trién
theo phuong 4 kinh tuyén va Pong Béic - Tay Nam. Hinh
13a trinh bay bi€u d6 hoa hong ctia cac nhém hang dong
SB1-CL2, SB1-CL3, SB2-CL1, SB2-CL2 hién thi huéng 16i
thong chinh theo phuong Ty Bac - Pong Nam va nhom
hang dong SB2-CL1 ctng hién thi huéng chinh thi hai
theo phuong BDB-NTN. Trong cdc nhém hang SB1-CLS5,
SB2-CL3 va SB3-CL3, huéng 16i thong hang chinh la theo
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A Hinh 12. Su phan b6 do cao ciia cdc 16i thong ngang va sy
phan chia cdp hang



phuong Tay - Dong, trong d6, nhém SB1-CL5 ¢6 hudéng
chinh thd hai theo phuong BTB-NDN. Ngoai ra, biéu d6
hoa hong ctia cac nhém hang dong SB1-CL3, SB1-CL4
hién thi dinh hudng 16i thong chinh theo phuong Bac -
Nam. Va c¢6 hai nhom hang dong SB1-CL4 va SB2-CL3
¢6 dinh huéng hang chinh thu hai la theo phuong Pong
Béc - Tay Nam.

Toém lai, biéu d6 hoa hong hién thi dinh hudng 16i
thong ctia tat ca cac nhdm hang dong cho thdy c6 nhiing
diém tuong dong ndi bat vé huéng chinh ctia mdi nhém
bat ké vi tri ctia chung. Hai cuc dai khac biét c6 & cac
phuong Tay Béc - Bong Nam va Téy - Dong véi hai cuc
dai it khéc biét hon & cac phuong Pong Bic - Tay Nam va
Béc - Nam dén BTB-NDN.

4. Méi quan hé giiia ciu truc kién tao, dic diém dia
mao voi hé thong hang dong trong viing CVDCTC Cao
nguyén da Pong Van

4.1. Pinh huéng 16i thong hang dong trong méi quan
hé véi cdu triic dia chdt va cdc thoi ky kién tao trong viing
nghién ciiu

Céc hang dong thuong la cac déi tugng dia chat tré,
vi vay co thé lién két chung véi cac hoat dong Tan kién
tao xay ra trong khu vuc nghién ctiu. Dinh huéng 16i
thong chinh trong cic nhém hang dong SB1-CL2, SB1-
CL3, SB2-L1, SB2-CL2 la theo phuong T4y Bac - Dong
Nam (Hinh 13a), tuong tu nhu phuong ctia cac hé thong
dut gay chinh & ving nghién ctu. Két qua nay c6 thé
dugc giai thich 1a do cac hoat dong kién tao xay ra trong
Kainozoi da kich hoat lai hé thong dut gay phuong Tay
Béc - Dong Nam, tu d6 tao ra cac khoang tréng hodc
cac kénh thuén lgi cho nudc chay va én mon lam hoa
tan da vay quanh tao thanh cac hang dong theo phuong
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A Hinh 13. Biéu dé hoa hong hién thi: a. dinh huéng 16i thong
hang dong trong cdc nhom hang dong khdc nhau va b. dinh
huéng 16i thong hang dong tong thé trong khu viic nghién ciiu

KET QUA NGHIEN CUU KHOA HOC
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nay. Ngoai ra, cdic nhom hang dong SB1-CL4 va SB2-
CL3 ciing dugc sidp xép doc theo huéng chinh thi hai
theo phuong Pong Bic - Tay Nam. Bén canh sy khéng
ché cua dut gay, két qua nay c6 thé1a do mot s6 161 thong
hang dong phat trién dudi su chi phoi ctia mat phan 16p
ctia da voi silic Trias (T,hn) c6 16p phu trung binh va
nghiéng theo huéng Pong Bac. St dung phuong phap
“Cavitonics” (Littva va nnk. (2015) d€ giai thich moéi
quan hé gitta Tan kién tao va dinh huéng16i thong hang
dong, cho thdy rang hudng ctia cac 16i thong hang dong
vuong goc vai thanh phan mé rong (o,) clia tridng ting
sudt kién tao, cé nghia 14 cing huéng véi truc ting suat
nén I6n nhét (0,). Ap dung céch tiép can nay d6i véi hé
thong hang dong trén Cao nguyén dd Pong Vin, c6 thé
thay, néu coi dut gay Tan kién tao la yéu t6 chi phoi su
hinh thanh va phat trién cta hé thong hang dong, thi 16i
thong hang dong sé c6 cung phuong véi truong ting sudt
nén cyc dai. Trong thoi ky Tén kién tao, ché do dia dong
luc & Cao nguyén dd Pong Vin phat trién theo moé hinh
bién dang hai pha, nén a vi tuyén & pha sém (Eocen-
Miocen) va nén 4 kinh tuyén & pha mudn (Pliocen-bé¢
tu), do do, cac 16i thong hang dong sé dugc dinh hudng
chti yéu theo hai hudng nay. R6 rang la trong cac nhém
hang dong con lai, hudng ctia cac 16i thong chinh trong
cac nhom hang dong SB1-CL5, SB2-CL3 va SB3-CL3
theo phuong xap xi T4y - Pong, tuong tu nhu hudng cta
truc ing sudt nén 16n nhat & pha sém (Eocen-Miocen).
Ngoai ra, nhém SB1-CL5 thé hién hudéng chinh thi hai
theo phuong BTB-NDN, nhom SB2-CL1 ciing thé hién
huéng chinh thi hai theo phuong BTB-NDN va dinh
huéng 16i thong chinh trong nhom hang dong SB1-
CL3 va SB1-CL4 theo phuong xdp xi Bic - Nam, tuong
tu nhu hudng cua truc ting sudt nén cuc dai trong pha
mudn (Pliocen-Dé t) [2].

4.2. Moi quan hé giita cdc cdp hang va bé mdt san
bdng trén viing nghién ciiu

Viéc sti dung cac cdp hang theo phuong ngang nhu
mot chi s6 d€ giai thich qua trinh phat trién karst sé gip
kho khan vi han ché trong phén tich di liéu thuc dia,
dong thoi khong chic chan vé nhiing gi tao thanh mot
cdp hang thuc sy, ching han nhu cac 16i thong hang
dong phat trién dudi su chi phdi ctia mét ranh gidi dia
tang hodc mat phan 16p hoac ciu trac thach hoc nhu
trong trudng hgp tang bit ddu. Do do, cac cip hang chi
6 thé dugc giai thich mot cach chinh xac khi thuc hién
phan tich cdu tric va hinh théi chinh xéc d€ loai tri cac
16i thong hang dong nhu vay.

Dé két hgp quan sat thuc t€ véi cic s6 liéu dia chat,
cting nhu cac thong s6 hinh hoc ctia dudng dan hang dong
trong khu vuic nghién ctiu, cin Iuu y rang c6 nhiéu hang
dong phat trién doc theo mat phan 16p & cac hé ting Pong
Ding tudi Permi (P,dd) va Trias (T hn) nhu Hang Rong
Sang Tung, Pho Cao... Ngoai ra, trong hé tang carbonat
tu6i Carbon-Permi, hé ting Bac Son (C-Pbs) con cé cac
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A Hinh 14. Cdc mdt cat cho thdy sy phdt trién cdu triic cia
cdc hé thong hang dong va cdc ddc diém karst héa trén vimg
nghién ciiu

hang nhu Tia Sang, Xa Phin B, Hang H6, Sang Ma Sao, B4
Doi, Ma Lé 1, 2 phat trién cht yéu doc theo ranh gidi dia
tang. Trén thuc té, nhiing két qua nay bi han ché bai kha
nang tiép can hang dong va miic do kham pha hang dong,
vi ¢6 thé con nhiéu 16i thong hang dong khac chua dugc
kham pha. Ngoai ra, nhiing cach giai thich khac nhau c6
thé bat nguon nhiing kinh nghiém va danh gia khac nhau
ctia cac nha hang dong hoc.

Theo s6 liéu hang dong nghién ctiu, chiéu dai 16i
thong tich lay giam di rat nhiéu & cac d¢ cao 850 - 900
m, 1.000 - 1.150 m, 1.400 - 1.500 ml va 1.550 - 1.700 m.
bang ké nhat 1a sy gidm chiéu dai 16i thong hang dong
xudéng con 1.315 m & 1.050 - 1.100 m. Tiép theo, & 16p
do cao 850 - 900 m, chiéu dai 16i thong hang dong giam
manh, véi muc giam 950 m. O céc 16p d6 cao con lai,
chiéu dai l6i thong gidm nhe tii 88 xuéng 410 m. Hinh 11
cting cho thdy cac 16i thong ngang phan bé & cac 16p do
cao khac nhau tli 200 - 1.550 m v6i ba dinh. Chiéu dai 16
thong dat 894 m & 200 - 250 masl. O 1.200 - 1.250 masl,
chiéu dai16i thong dat t6i dala 1.651 m va 6 1.350 - 1.450
masl, chiéu dai 16i thong dat 898 - 1.077 m.

Mitic d¢ lién quan gitia 16i thong ngang cua hang
dong va bé mit san bang dugc hinh thanh trong cac thoi
ky 6n dinh vé mat kién tao c6 thé dugc st dung nhu mot
chi s6 nhat quan veé cac giai doan kién tao va qua trinh
phat trién karst, nhu da dé cép trong cac nghién ctiu ctia
Palmer (1987), Filipponi (2009), Piccini (2011). Theo
thong ké phan bd do cao ctia cac 161 thong ngang sau khi
loai trit cac hang khong pht hgp, c6 thé thiy rang trong
vung nghién ctu c6 hai cip hang c6 thélién quan dén bé
madt san bang, bao gom cdp hang véi dinh ¢ 1.200 - 1.250
masl, tuong duong véi bé mét san bang & 1.000 - 1.250
masl va cap hang véi dinh ¢ 1.350 - 1.450 masl so véi bé
mat san bang & 1.250 - 1.450 masl. Ngoai ra, c6 dinh 6 do
cao thdp nhét 200 - 250 masl; tuy nhién, khao sat hang
dong cho thdy chi c6 hang Na Ludng phat trién & do cao
nay. Hang nay noi truc ti€p véi sudi Na Dé, nguon xuat
16 nudc karst rat 16n ctia Cao nguyén da Bong Van va
tao thanh d4u nguon cta song Nhiém. Nhiing dic diém
nay cho thdy day c6 thé la mtc co sd cuc bo gay ra x6i
mon karst & khu vic nay (Hinh 14).

5. Két luan

Két qua nghién ctiu nay da néu bat méi quan hé gitia
cac hé thong hang dong véi qua trinh phat trién kién
tao va dia mao ctia Cao nguyén da Dong Van trén co s6
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phén tich, thong ké cac thong s6 hinh hoc va dinh huéng
cac 16i thong hang dong, c6 thé két luan nhu sau:

- Mitic d¢ tuong quan gitia cac cdp hang dong va bé mit
bao mon cho thdy sy phat trién ctia cac 16i thong hang dong
theo phuong ngang c6 lién quan dén hai cdp bé mat san
bang, bao gobm mot & 1.250 - 1.450 m (tuong duong véi cap
hang 6 1.350 - 1.450 m) va ¢ 1.000 - 1.250 m (tuong Ging véi
cap hang ¢ 1.200 - 1.250 m).

- Két qua phan tich thong s6 hinh hoc ctia cac duong dan
hang trong cac nhém hang khac nhau cho thdy su phat trién
karst trong khoi cdu tric 3 da trudng thanh. Trong nhém
nay, sau khi 4an mon dén muc co sd cuc bo, hé thong hang
dong tiép tuc phat trién theo phuong ngang, mé rong trong
cac thanh tao da khac nhau vé mat thach hoc. Trong khi do,
qua trinh phat trién karst & cac khdi cdu tric 1 va 2 hau hét
& giai doan tré, véi cac hé thong hang dong dugc hinh thanh
do qua trinh hoa tan, rtia troi hodc x6i mon chua an sau vao
muic co s& cuc bd. Trong cac nhém nay, mot s6 hang dong
da phat trién theo phuong ngang dudi tac dong ctia cdc mat
16p hé ting ndm ngang tuong doi.

- Dinh huéng 16i thong cho thdy, hé¢ thong hang dong
trén Cao nguyén da Bong Van hinh thanh va phat trién
duéi tac dong ctia hoat dong kién tao trong Kainozoi. Xét
vé€ dinh hudng 16i thong hang dong, c6 ba xu hudng khac
biét chinh. Huéng uu thé gan nhu theo phuong Tay - Pong,
trung v6i hudng cua truc ting sudt nén cuc dai trong pha
sém (Eocen-Miocen). Tiép theo la mdt xu huéng xap xi Bac
- Nam cung huéng véi truc ting sudt nén cuc dai trong pha
muoén (Pliocen-b¢ t). Hudng cu6i cling theo phuong Tay
Béc - Pong Nam do sy kich hoat lai cac hé thong duit gay c6
c6 cung mot phuong. Ngoai ra, c6 mot xu huéng nho theo
phuong Pong Béc - Tay Nam theo hudng nghiéng ctia mat
phan l6p.

Mic du c6 nhiing han ché do kha nédng tiép can va mtic
d6é kham pha hang dong, nghién ctiu nay cho thay moi
quan hé gitia cdc dac diém cdu trac - kién tao d6i véi su
phat trién va ciu truc clia qua trinh karst hoa trong viing
CVDCTC Cao nguyén dd Dong Van, gép phin lam ting
gia tri ctia hé thong di san dia chit, lam co s& d€ phan loai,
hoach dinh khai thac nguén tai nguyén di san dia chat, ddc
biét la hé théng hang dong (di san kiéu B) cung véi cac gia
tri di san khac.

Loi cam on: Bai viét dugc thuc hién trong khudn khé
nhiém vu NVTX.2022.03.12. “Nghién ctiu, ddnh gia hién
trang hé thong hang dong va dé xuét cac giai phap phat trién
bén viing, bao vé nguon tai nguyén di san (hang dong) khu
vic CVDC Toan cau UNESCO CND Dong Vian.” va dé tai
khoa hoc cong nghé ma s6: DPTPL.2021.05 “Nghién ctiu xac
lap bo tiéu chi lya chon va quy trinh diéu tra cac khu vic c6
kha ning ap dung cdng nghé bom PAT cho viing ndi cao
khan hiém nuéc” do Bo Tai nguyén va Méi truong cap kinh
phi, Trung tam Karst va Di san dia chat, Vién Khoa hoc Dia
chat va Khodng san cht tri thuc hién. Tap thé tac gid xin trdn
trong cam on'm
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STRUCTURAL-TECTONIC FEATURES AND CAVE SYSTEM IN THE
UNESCO GLOBAL GEOPARK DONG VAN KARST PLATEAU

Do Thi Yen Ngoc, Tran Tan Van, Doan The Anh, Hoang Xuan Duc, Pham Minh Hai
Viet Nam Institute of Geosciences and Mineral Resources (VIGMR)

ABSTRACT

Dong Van karst Plateau UNESCO Global Geopark (Ha Giang province), covering four districts of Quan Ba,
Yen Minh, Dong Van, and Meo Vac on an area of 2,356 km?, was established on September 9, 2009 and became
anew UNESCO Global Geopark on October 3, 2010. Besides geological, geomorphological, stratigraphic, and
paleontological features and values, the area is also characterized by interesting cave development and karst
landscape. The karst and cave system are not only valuable in terms of landscape, tourism, and underground
biodiversity, but the caves are also places to record information about paleontological conditions and tectonic
development. In recent years, many studies have shown that the formation of karst topography and cave
systems is mainly controlled by a complex combination of tectonic activities, geomorphological development,
and climatic and hydrological processes. From the tectonic perspective, it is shown that 42% of the cave system
is controlled by faults and neotectonic stress fields. Some previous studies have shown that the underground
karst hydrology has a close relationship with the development of local topography and geology, which are
controlled by a number of factors such as petrology, tectonics and stratigraphic boundaries. In this article, the
structural-geological features and the relationship with the cave system in the Dong Van karst Plateau Global
Geopark will be presented.

Key words: Structure-geology, tectonics, caves, karst.
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CHi SO CHAT LUGNG TRAM TiCH VUNG BIEN VEN B0

MIEN BAC VIET NAM

Nguyén Thi Mai Luu, Duong Thanh Nghi |(1)
biang Hoai Nhon, Bui Van Vugng
Lé Van Nam, Nguyén Thi Thu Ha
Nguyén Thi Loan, Tran Van Quy?

TOM TAT

Tu khéa: Tram tich, chi so, bién ven bo.

Vung bién ven bd mién Bac Viét Nam chiu anh hudng manh mé ctia cac taic dong nhéan sinh nhu cang bién,
cong nghiép, ndng nghiép va du lich dich vu. Cac hoat dong nay dua vao moi truong nhiéu chit 6 nhiém nhu
d4u mg, kim loai ndng... gy anh hudng xau dén cac hé sinh thai bién nhu san ho, rliing ngdp mdn, ctia séng,
vang vinh. Do vay, can thiét phai quan trac va danh gid chit lugng moi trudng tram tich tai khu vuc dinh ky,
thuong xuyén dé€ phuc vu cho cong tac quy hoach, st dung va quan ly khai théc tai nguyén méi truong bién
ndi chung va moi truong trdm tich ndi riéng. Chat lugng tram tich nam 2021 tai cac tram quan trac dat 6 muc
tu tot dén rat tdt, trong d6 tram Bach Long Vi dat chat lugng rét tot (SQI = 100). So v6i nam 2019 va nam
2020, chat lugng trdm tich nam 2021 dat mdc t6t nhat. Viung bién ven b mién Béac Viét Nam da c6 sy thay
d6i tich cuc trong chét lugng tram tich (do anh hudng bdi dich Covid-19, hoat ddng san xuét, du lich va van
tai bién... bi han ché nén lugng chat thai phat thai ra moi trudng bién tai khu vuc da giam).

Nhan bai: 17/8/2022; Stia chita: 9/9/2022; Duyét dang: 12/9/2022.

1. M6 dau

Tram tich la d6i tugng nghién ctiu trong nhiéu thiy
vic khac nhau tii luc dia ra dén bién. Trong cac nghién
ctiu bon trAm tich, ngudi ta s dung trdm tich nham
danh gia va khoi phuc cac diéu kién moi trudng bdi no
ghi nhan nhiéu ddu 4n ctia moi truong cung véi thoi
gian. Piac diém moi trudng trdm tich phan anh qua
trinh lang dong nhu ché do dong luc moi trudng, ngudn
goc vt liéu, tic dong nhén sinh dudi vdn dé 6 nhiém
moi truong va day la nhiing cht dé nghién ctiu ma con
nguoi quan tdm trong qua trinh phat trién kinh té.

Moi trudng tram tich 1a noi c6 kha ning luu git cac
chét 6 nhiém trong minh va ¢ su tich tu theo thoi gian
va khong gian, dac biét 1a d6i véi cac chat 6 nhiém bén.
Cung v6i cac moi trudng nudc, khong khi, moi trudng
trdm tich 13 co s& cho viéc hinh thanh va phét trién céc
hé sinh thai. Néu chét lugng ctia tram tich bi suy giam
c6 thé tac dong dén cac sinh vat cu tra & trong do.

St dung chi s6 trdm tich d€ danh gia chat lugng
moi truong tram tich (ddc diém trdm tich va cac chit

0 nhiém c6 mit trong tram tich) sé giup cho xac dinh
hién trang moi trudng, dién bién moi trudng, tu do
danh gia an toan mdi trudng, cé bién phap ngan ngtia
rti ro dén cac hé sinh thai bién va con nguoi. Viéc st
dung chi s6 d€ danh gid trdm tich (Sediment Quality
Index - SQI) la can thiét, chat lugng moi trudng tram
tich sé dugc thé hién & cdc mic dd khic nhau (tu rat
x4u cho dén rat tot).

2. Phuong phap nghién ctu

2.1. Vi tri, thoi gian va théng sé quan trdc
Vi tri quan tric: Vung bién ven bd mién Bic Viét
Nam tit Méng Cai (Quang Ninh) dén Cua Lo (Nghé
An) bao gom 6 tram bj tac dong ven bo: Tra C6 (Quang
Ninh), Ctia Luc (Quang Ninh), D6 Son (Hai Phong),
Ba Lat (Thai Binh), Sdm Son (Thanh Héa) va Ctia Lo
(Nghé An); 2 tram moi truong nén: dao Co T6 (Quang
Ninh); dao Bach Long Vi (Hai Phong) (Hinh 1).
Thoi gian quan trac: Thuc hién 4 dgt khdo sat trong
nam 2021.

Vign Tai nguyén va Moéi trudng Bién - Vién Han lam Khoa hoc va Cong nghé Viét Nam

2 Trudng Dai hoc Khoa hoc Ty nhién - Dai hoc Qudc gia Ha Nji
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A Hinh 1. Vitri cdc tram quan trdc

Thong s6 quan trac: Do dm, do pH, do Eh, tong
cacbon hitu co (Chc), cdp hat < 0,0063 mm, kim loai
nang (As, Cd, Pb, Zn, Hg, Cr, Cu), thudc trii sau clo
hitu co (OCPs).

2.2. Phuong phdp thu mdu, bdo qudan mau, do dac
tai hién trudng va phdn tich trong phong thi nghiém
Phuiong phdp thu mau, bdo qudn mau
Lay mau theo hudng dan tai Thong tu s6 24/2017/
TT-BTNMT quy dinh ky thuat quan tric moi trudng
[1]. Mau trdm tich bién thu bing Cudc Ponar (lam
bang thép khong ri). Bado quan mau trdm tich theo
huéng dan cua TCVN 6663-15:2004 (huéng dan bao
quan va xt ly mau bun va trdm tich) [5].
Phuiong phdp phan tich mau trong phong thi nghiém
Céc phuong phap phan tich cac thong s6 chét lugng
tram tich trong phong thi nghiém dugc tuan theo cac
tiéu chuén ctia Viét Nam va qudc té€ da ban hanh.

2.3. Phuong phdp tinh chi so chdt lugng trdm tich
(sQI)

Chi s6 SQI la mot cach tiép cdn méi d€ danh gia
chét lugng tradm tich bang chi tdng hgp. Chi s6 SQI dua
trén viéc tong hop hay tich hgp cac chi sé don 1é (q) cua
n thong s6 khao sat d€ tao thanh 1 cong thiic don gian
cho viéc danh gié chét lugng tram tich tai moi diém
quan trac [2, 3]. Chi s6 SQI dugc Pham Ngoc Hé [2, 3]
deé xuat xac dinh béi cong thic:

P =P +P

Trong do:

P_: T6ng riéng tich hgp cac thong s6 c6 chi s6 don
leg<1.

P,: Tong riéng tich hgp cac thong s6 co chi s6 don
le q > 1.

hi s6 SQI phu thudc vao ty s6 tuong déi P, /P_ khi
ty s nay cang 16n thi SQI cang nho, do do6 chat 111(jng
tram tich cang kém.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bu6c 1: Lua chon thong s6 dé danh gid chdt lugng
trdm tich

Cac thong s6 (14 thong s6) lua chon dé tinh chi
s6 chét lugng tram tich bao gom: Asen (As), cadimi
(Cd), chi (Pb), kém (Zn), thiy ngan (Hg), tong crom
(Cr), dong (Cu), téng hydrocacbon, DDD, DDE, DDT,
Dieldrin, Endrin, Lindan.

Buidc 2: Tinh todn cdc chi s6 phu q, (chi s6 don 1é) cho
tung thong s6 quan trac

Do6i véi chat lugng tram tich, xem tat ca cac thong
s6 la mot nhom, ap dung chung moét cong thiic:

Trong do, xay ra 1 trong 3 truong hgp sau:

Truong hop 1: Néu C. < C; thi g,< 1 (Chét Iugng
tot).

Truong hop 2: Néu C = C thi g,= 1 (Chét ligng
trung binh).

Truong hop 3: Néu C, > C/ ' thi g, > 1 (Chét ligng
kém).

Trong do:

C.: gia tri quan trac thuc té clia thong s6 i;

C,: C4c gid tri gi6i han cho phép ctia thong s6 i.

Budc 3: Tinh todn cdc trong so tam thoi (W’) va cdc
trong s6 cudi cung (W) ciia tiing thong s6

Tinh trong s6 W', bang ly thuyét dya trén quy chuan
ky thuat Quoc gia vé chat lugng tram tich (QCVN
43:2012/ BTNMT) [ ], theo cac cong thuc:

Wi Ci jxC 35 ; ZW

C/: Gid tri gi6i han cho phép (GHCP) cua thong so i.

j: S6 thong s6 quan trac.

Do trong s6 (trong s6 tam thoi) phu thuc s6 thong
s6 j khao sat (j > 2), nén khi j thay ddi thi trong s6 ting
v6i s6 thong s6 i khdo sat phai tinh theo s6 thong s j
tuong ung.

Buidc 4: T1 ic tong riengP (P c¢bq. =1, P _ c6q.
< i eoq o 1 hen e g

B = Zis Wi (ai-1)

P, =Pyt P = Y WG + X W-0)

m,: S6 thf)nglgls6 quallll traicco ¢, = 1 (KhiC = C)).

m,: S6 thong s6 quan trac cé g, < 1.

k: S6 thong s6 quan tric c6 g, > 1.

W, Trong s6 cta thong s6 i, tinh dén tdm quan
trong biéu thi méi quan hé cua tting thong s6 i so voi j
thong s6 ting v6i moi nhéom khao sat.

Budc 5: Tinh P =P+ P,

Buidc 6: Tinh chi s chdt lugng ddt SQI theo cong thiic:
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Méi truong

Pk
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Buidc 7: Tinh thang phdn cdp danh gid chdt lugng
tram tich theo chi s6 SQI

Ngudng danh gia va thang phan cidp danh gia chat
lugng trdm tich phu thudc s6 lugng cac thong s6 khao
sat (n = 14) dugc lya chon [2, 3]. Thang danh gia chat
lugng tram tich dugc thé hién trong Bang 1.

Bang 1. Thang danh gia chit lugng trdm tich caa chi sd
SQI=1I

SQI Chit lugng tradm tich
96,43 <1< 100 | Tot/Rat tot

92,86 <1<96,43 | Trung binh
50<1<92,86 Kém

7,14 <1< 50 Xau

0<1<7,14 Rat xdu

3. Két qua va thao luan

T s6 liéu két qua thé hién trong Bang 2 cho thdy,
chét lugng tram tich tai tit ca cac tram quan trac déu
tu rat tot dén tot, khong cé tram nao ¢ mic chat lugng
trung binh, x4u, hay rit xdu. Gid tri SQI ndm trong
khoang tii 96,6 dén 100. Trong do, tram Bach Long Vi
dat két qua chat lugng rét tot ca 4 dgt quan trac.

Biéu d6 biéu dién tin suit nam (f) cta chat lugng
tram tich tai 8 tram quan trac giai doan tii ndm 2019 -

Bang 2. Chi s4 SQI tai cic diém quan tric

2021 cho thdy, chét lugng trAm tich biéu hién & muc tu
xau dén rat tot. Trong d6, nam 2019, chat lugng tram
tich dugc biéu hién tu miic kém dén rat tét. Tiép dén,
ndm 2020, chit lugng trdm tich suy giam, bi€u hién &
muic ti xdu dén t6t. Nhung dén nam 2021, chat lugng
trdm tich dugc biéu hién & miic tot/rat t6t & 8 tram
quan trac (chat lugng tram tich, quan tric ndm 2021
tot hon ndm 2020 va nam 2019, Hinh 2). Nhu véy, ving
bién ven bd mién Bac Viét Nam da c6 sy thay ddi tich
cuc trong chét lugng tram tich (do anh hudng bdi dich
Covid-19, hoat dong san xudt, du lich va vén tai bién...
bi han ché nén lugng chat thai phat thai ra moi truong
bién tai khu vuc da giam).

4. Kétluan

Qua két qua danh gia chat lugng moi trudng trdm
tich bang viéc 4p dung chi s6 chit lugng tram tich
(SQI) cho 8 tram quan tric (tuong ting véi 4 dot trong

BB 7 = Rit xiu
% E 2 £ Xiu
7 DKém
B Trnmg binh
=T Rt Tét
30
20
10
. -

8888888

1(%)

= | o U oE R o= o | =
BEES CEERE3E> BEEREIE=
Egad 5 g 555555“5 Egr2588 Y
m m [-+]

2019 2020 2021

A Hinh 2. Biéu do dién bién tdn sudt (f . )cua chdt luong
trdm tich tai 8 diém quan trdc, giai doan tir nam 2019 - 2021

TT | Tram |Pot | P | P, | P [SQI| Chit | [TT| Tram |Pgt| P_ | P_ | P |SQI| Chat
lugng lugng
tram traim
tich tich
1 | TraCo 1 0,97 0,02 0,99 | 98,1 Tot 5 Sam 1 0,98 | 0,008 | 0,99 | 99,2 Tot
2 0,94 0,02 0,96 | 98,2 Tot Son 2 0,96 | 0,009 | 0,97 | 99,0 Tot
3 0,97 0,02 0,98 | 98,2 Tot 3 0,89 | 0,007 0,9 |99,3 Tot
4 0,95 0,02 0,97 | 98,2 Tot 4 0,94 | 0,007 | 0,94 | 99,3 Tot
2 Ctia 1 0,86 0,03 0,89 | 97,0 Tot 6 | Ctalo 1 0,96 | 0,022 | 0,98 | 97,8 Tot
Luc 2 0,8 0,02 0,82 | 97,1 Tot 2 0,95 | 0,021 | 0,97 | 97,9 Tot
3 0,83 0,03 0,86 | 96,9 Tot 3 0,93 | 0,019 | 0,95 | 98,0 Tot
4 0,8 0,03 0,83 | 96,6 Tot 4 0,95 | 0,018 | 0,96 | 98,2 Tot
3 |P6Son| 1 0,97 0,02 0,99 | 97,7 | Tot 7 | CoTo 1 0.99 | 0,003 | 0,99 | 99,6 Tot
2 0,95 0,02 0,97 | 97,8 Tot 2 0,99 | 0,003 | 0,99 | 99,7 Tot
3 0,92 0,02 0,94 | 97,8 Tot 3 0,99 | 0,004 | 0,99 | 99,6 Tot
4 0,91 0,02 0,93 | 97,7 Tot 4 1 0,004 1 99,6 Tot
4 | BalLat 1 0,95 0,02 0,97 | 98,0 Tot 8 Bach 1 0,96 | 0,0001 | 0,96 | 100 | Rat tot
2 0,9 0,02 0,92 | 97,8 Tot Long 2 0,99 | 0,0001 | 0,99 | 100 | Rat tot
3 0,92 0,02 0,94 | 97,8 Tot Vi 3 1 0,00002 1 100 | R4t tot
4 0,91 0,02 0,93 | 97,8 Tot 4 1 0 1 100 | R4t tot
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1 ndm) trong giai doan tii nam 2019 - 2021 cho thay,
chét lugng tram tich nam 2021 dat & mtc tu t6t dén
rat tot (SQI i 96 dén 100) & tat ca cac tram quan trac,
trong d6 diém Bach Long Vi dat chit lugng rat t6t (SQI
=100) 6 4 dgt quan trac. So v6i nam 2019 va nam 2020,
chét lugng tram tich ndm 2021 dat muc t6t nhat.
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Loi cam on: Tap thé tac gia xin cam on Dé tai "Phat
trién chi s6 danh gia chat lugng trim tich (sediment
quality index - SQI) vung bién ven bé mién Béc Viét
Nam (M3 s6: TMB.2022.DTCS3)" va "Nhiém vu quan
trac moi trudng bién ven bé mién Bac" da ho trg tap thé
tac gia hoan thanh nghién ctiu naym

bang chi s6 don 1é va chi s6 tong hop. Nha xudt bdn Gido
duc Viét Nam.

4. QCVN 43:2012/BTNMT - Quy chudn ky thudt Qudc gia
veé chdt lugng tram tich, dugc ban hanh theo Thong tu s6
10/2012/TT-BTNMT ngay 12/10/2012 ctia B0 TN&MT.

5. TCVN 6663-15:2004 (ISO 5667-15:1999) - Tiéu chudn
Viét Nam vé chdt lugng nudc (Phdn 15: Huéng dan bdo
qudn va xit Iy mau bim va tram tich do B¢ Khoa hoc va
Cong nghé ban hanh).

VIETNAM

ABSTRACT

marine environment in the area has decreased).
Key words: Sediment, index, coastal sea.

SEDIMENTQUALITYINDEXINTHECOASTALWATERSOFNORTHERN

Nguyen Thi Mai Luu, Duong Thanh Nghi, Dang Hoai Nhon,

Institute of Marine Environment and Resources - Vietnam Academy of Science and Technology

The coastal waters of the North of Vietnam, strongly influenced by human impacts such as seaports,
industry, agriculture and tourism services, these activities have released many pollutants into the environment
such as: grease, heavy metals..., they adversely affect marine ecosystems such as corals, mangroves, estuaries,
bays. Therefore, it is necessary to monitor and evaluate the quality of the sedimentary environment in the area
periodically and regularly to serve the planning, use and management of exploitation of marine environmental
resources in general and sedimentary environment in particular. Sediment quality in 2021 at monitoring
stations ranges from good to very good, of which Bach Long Vi station achieves very good quality (SQI =
100). Compared to 2019 and 2020, the quality of sediments 2021 reached the best level. The coastal waters
of northern Vietnam have had a positive change in sediment quality (Due to the impact of the Covid-19
epidemic, production, tourism, and shipping activities are limited, so the amount of waste discharged into the

Bui Van Vuong, Le Van Nam, Nguyen Thi Thu Ha

Nguyen Thi Loan, Tran Van Quy
VNU University of Science
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» Moi truong

DANH GIA NHAN THUC THAI PO, HANH VI CUA
NGUGI DAN VE QUAN LY CHAT THAI RAN SINH HOAT

TAITP. HANOQI

Nguyén Viét Anh, Hoang Thi Hué|(1)
Bui Thi Thu Trang, Nguyén Thi Hoai Thuong
Nguyén Thi Hong Hanh

TOM TAT

Nham danh gia nhén thic, thai d6 va hanh vi ctia ngudi dan vé quan ly chét thai rian sinh hoat (CTRSH)
tai TP. Ha Noi, nghién ctiu da ap dung cac phuong phap truyén thong va phuong phap hién dai nhu ép dung
mo hinh mang phén tich (Structural Equation Modeling - SEM). Két qua da danh gid dugc hién trang quan ly
chét thai ran sinh hoat (CTRSH) & TP. Ha No¢i 1a v6i quy mo ho gia dinh dao dong tti 4 - 5 nhan khéu thi lugng
chét thai trung binh mdi ngudi tuong duong 0,66 kg/ngudi/ngay; theo s6 liéu diéu tra, khao sat d6i véi hai dia
ban cu thé la Thuong Tin va Ha Dong thi c6 mtic thu phi trung binh thu gom CTRSH la 5.000 - 6.000 dong/
ngudi/ thang do6i véi cac ho dan, nha riéng1é, nha trong khu do thi, hodc tit 2000 - 3000 dong/m?/thang doi véi
cac can ho thudc chung cu cao tang, khu do thi, khu lién hgp. Nghién ctiu da danh gia nhan thtic, thai do va
hanh vi ctia nguoi dan vé quan ly CTRSH TP. Ha No¢i theo mo hinh SEM, trong cac nhén t6 ¢6 anh hudng truc
tiép t6i hanh vi quan ly CTRSH thi nhan t6 “kién thic vé chat thai” c6 anh hudng 16n nhat, day la can cu dé
chinh quyén TP. Ha Noi c6 thé lya chon nhiing gii phap nang cao hiéu biét kién thiic vé chat thai dé thuc ddy
hanh vi phén loai chét thai sinh hoat tai nguén giup giam thiéu lugng chit thai sinh hoat thai ra mdi trudng.

T khoa: CTRSH, nhan thiic, thdi do, hanh vi vé qudn ly CTRSH, mo hinh SEM.

Nhdn bai: 26/7/2022; Stia chita: 15/8/2022; Duyét dang: 18/8/2022.

1. Datvan dé

Viét Nam trai qua hon 30 ndm d6i mdéi vé kinh té€ da
giup dit nudc khiang dinh vi tri ctia minh trén thuong
truong quoc té, cang nhu su phat trién vugt bac cta
kinh t€ - xa hoi (KT-XH), nhu cau sinh hoat ctia con
nguoi ngay cang ting cao va luén dugc dap ung kip
thoi. Song song bén canh nhiing mat tich cuc 4y la
lugng CTRSH théi ra moi trudng ngay cang nhiéu, dac
biét & nhiing khu vuc c6 méat do dan cu dong duc, t6¢c
do6 phat trién kinh té nhanh. Day cling la bai toan kho
khong chi doi doi véi Viét Nam, ma con nhiéu qudc gia
trén thé gié.

Ty 1¢ tai ché chét thai ctia Viét Nam chi dat khoang
10% tong lugng chét thai [1]. Mot lugng chét thai dang
ké dang dugc chon truc tiép tai cac bai chon ldp hodc xa
ra bién véi 13 triéu tan chat thai thai ra bién moi nam.
Theo s6 liéu béo cao, ty 1é thu gom chat thai dugc bao
cdo la khoang 85% dan s6 ¢ khu vuc thanh thi va 40% &
nong thon, mac du s6 liéu thuc t€ c¢d thé thap hon [1].
Khoang 63% chat thai thu gom dugc dua dén cac bai
chon l4p va 22% (khoang 14.000 tdn/ngay) dugc dua

" Truong Pai hoc TN&MT Ha Noi
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dén cac co sd xu ly khac nhau (tai ché chiém 10%,
phan compost 4%, d6t rac 14%). Hién nay, Luat BVMT
ndm 2020 da b sung nhiéu ndi dung mdi lién quan
dén quan ly CTRSH. Kinh nghiém qudéc té€ cho thdy,
khi trién khai nhiing quy dinh ctia phap luat vé quan ly
CTRSH, hau hét cac quoc gia déu thuc hién theo quy
trinh, dau tién la tham vén y kién cdng dong, danh gia
nhan thtc, thai do, hanh vi cua ngudi dan va sau do
trién khai thuc hién [7]. Do vy, khi dua quy dinh nay
vao thuc t€ dén nam 2025 thi 19 trinh can thiét phai
thuc hién la nghién ctu nhén thtic tii d6 diéu chinh
hanh vi cta ngudi dan, dong thoi phd bién cac quy
dinh phap luat vao cuc song.

TP. Ha No¢i 1a thanh pho dac biét dugc quan tam,
thtt d6 cua dat nude. Tuy nhién, trong qua trinh thu
gom, xti ly CTRSH trén dia ban Thu d6 con nhiéu van
dé kho khén, bat cap, doi hoi phai c6 nhiing giai phap
dong bd va toan dién nham quan ly tai nguyén va moi
truong noi nay cé hiéu luc, hiéu qua va dam bao phat
trién bén viing. Xuét phat tii y nghia to l6n 4y, bai viét
dugc nghién ctiu la danh gid nhén thic, thai do, hanh
vi ctia ngu6i dan vé quan ly CTRSH tai TP. Ha Noi.



2. Phuong phap nghién ctiu
2.1. Phuong phap thu thap dii liéu

2.1.1. Nguon dit liéu thii cdp va phuong phdp

thu thap

Cac di liéu dugc thu thap, bao gom: diéu kién ty
nhién, diéu kién KT-Xh; tai liéu, bao cao ti S6 TN&MT
Ha No¢i; Phong TN&MT quéan/ huyén tai dia diém
nghién ctiu d€ trinh bay téng quan vé diéu kién tu
nhién, KT-XH. Bdo cdo thong ké dan s6 d€ xac dinh
dac diém cua dan s6; Thong tin tu van ban phap luat
hién hanh lién quan dén quan ly CTRSH; Cac cong
trinh nghién ctu truéc do6 co lién quan dén luan van
vé chat thai sinh hoat tai thu vién truong TN&MT Ha
Noi dé tham khao phuong phap thuc hién nghién ctu.

2.1.2. Nguén dit liéu s cdp va phuong phdp thu thap

Nham thu thap thong tin vé hién trang phét sinh,
nhan thtc, thai do, hanh vi ciia ngudi dan vé phan loai,
thu gom chat thai sinh hoat cia nguoi dan

- Thuc hién phuong phap diéu tra xa hoi hoc bang
bang hoi két hgp véi khéo sat thuc dia nham thu thap
dugc cac thong tin lién quan dén hién trang thu gom,
tai ché chit thai sinh hoat va nhan thuc, thai do, hanh
vi clia nguoi dan.

Cach tién hanh:

- Kich ¢& mau diéu tra dugc tinh theo cong thiic [5]:

N
(1 +N .ez)

Trong do:

n la ¢ mau diéu tra

N la kich c6 tong thé

e la mic sai s6 chdp nhéan (e ndm trong khodng 0.05
dén 0.1)

+ Thiét 1ap phiéu diéu tra

+ Nhiam thu thap cdc thoéng tin vé hién trang thu
gom, tai ché chat thai sinh hoat ctia h¢ gia dinh.

+ Tdéng hop cac nghién citu trén thé gidi va & Viét
Nam dénh gid vé€ nhén thc, thai d¢, hanh vi dé€ xac
dinh céc tiéu chi danh gia dua vao mau phiéu diéu tra.

+ Phiéu hoi thi diém: tién hanh diéu tra 10 ho gia
dinh d€ diéu chinh phiéu hdi cho phu hgp véi tinh
hinh thuc té€ trén dia ban nghién ctu.

+ C4u tric ctia mau phiéu diéu tra [6]:

Thit nhdt: Thiét 1ap cdc cau hoi nham thu thap céc
thong tin lién quan dén hién trang phan loai va quan ly
chét thai trong sinh hoat tai ho gia dinh.

Thit hai: Cac cAu héi vé chi s6 tai ché, chuidn muc ca
nhan, kién thiic, m6i quan tam chung vé méi truong,
thai do va hanh vi ctia ngu6i dugc hoi d6i véi viéc phan
loai va thu gom chat thai sinh hoat.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Thit ba: Thong tin chung: Ho tén, ndm sinh, gi6i
tinh, dia chi, dién thoai, chting minh nhéan dan, trinh
do6 hoc van, nghé nghiép, thu nhap binh quan, quy mo
hé va dién tich nha 6.

2.2. Phuong phdp xii ly sé liéu

Cac thong tin, s0 liéu diéu tra xa hoi hoc, khoi lugng
CTRSH dugc tong hop va phén tich xt ly biang cong
cu Microsoft excel d€ danh gid hién trang phat sinh va
thu gom chat thai sinh hoat cia ngu6i dan trén dia ban
Ha Noi. Cac thong tin ca nhan cta doi tugng tham gia
phong van dugc lap thanh bang. Cac s6 liéu thu thap
dugc sé tap hop thanh bang biéu, phan trim, gia tri
trung binh... d€ phan anh r6 hién trang phat sinh va
thu gom chat thai tai ché tit sinh hoat ctia nguoi dan
trén dia ban Ha Noi.

Nghién ctiu sti dung phan mém SPSS 20 d€ phan
tich moi tuong quan cac bién theo mo hinh SEM dé
danh gia nhan thic, thai do hanh vi ctia nguoi dan vé
quan ly CTRSH:

Kiém dinh thang do

Dii liéu sau khi dugc sang loc, stt dung phan mém
SPSS phién ban 20 d€ tién hanh phén tich di liéu, kiém
dinh thang do theo cac buédc sau:

+ Phan tich nhan t6 khdam pha EFA: dung dé loai
bo cac bién khong  dat yéu cau. Chi tiéu can quan tam
la KMO = 0.5, kiém dinh Bartlett ¢ y nghia thong ké,
Sig < 0.05 [3]

+ Hé s6 Cronbach Alpha: Kiém tra nay nhim dam
bao cac thang do don huéng déu c6 hé s6 Cronbach
Alpha 16n hon 0.6 nhung khong 16n hon 0.95. Nhiing
bién c6 hé s6 tuong quan bién t6ng nho hon 0.3 sé bi
loai khoi thang do [3]

+ Phan tich nhan td khing dinh CFA trong phan
tich mo hinh céu tric tuyén tinh SEM: nham kiém dinh
xem mo hinh c6 dat yéu cau hay khong va thang do c6
dat yéu cdu cta thang do tét hay khong, c6 thé kiém
dinh gid tri hoi tu va phan biét [3]. M6 hinh c6 dang
nhu sau:

Chudn mue

Chi 56 quan | CTRSH

M6l quantam

Déc diém xahi

Kiénthitcve moitruing

A Hinh 1. M6 hinh méi quan hé nhdn thiic, thdi do, hanh vi
quadn ly CTRSH
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¢ Moi truong

Trong do:

Chudn muic cd nhan: Nguoi tham gia phong van tai
Ha Noi can thé hién dong y véi thuc hién hanh dong
bao vé moi truong, cu thé 1a hanh dong phan loai chat
thai. Cau hoi nay phu hgp véi phéan loai chudn muc
trong cac nghién ctiu khac.

Moéi quan tam chung vé méi trudng. D€ do ludng
mtc d6 quan tdm thi cau hdi trong phiéu sé yéu cau
ngudi tham gia dugc hoi thé hién mic d quan tam do6i
v6i cac van dé ciia moi trudng

Thdi d¢ vé phdn logi CTRSH: Cau hoi nay tap trung
dé tra 16i cho y nghia ctia viéc phén loai chat thai va
trach nhiém ctia nguoi dan Ha Noi.

Kién thiic vé chdt thdi: Cau hoi tdp trung vao kién
thiic vé€ tdm quan trong ctia moi trudng doi véi cudc
song con ngudi, bao vé moi trusong la bao vé cho ban
than va thé hé tuong lai. Kién thtic vé chat thai nhu
phan loai, thu gom, chuyén giao, tdi ché chat thai tai
ho gia dinh.

Chi s6 qudn ly CTRSH: Bang cach dua vao thang do
Likert d€ du bdo hanh vi va vé6i phuong phap cho diém
déi v6i nguoi c6 nhén thic phéan loai nhiéu loai vat liéu
hon (5 diém dén 1 diém). Chi s6 nay phan anh hanh vi
phan loai chét thai cua ngudi tham gia phong van tai
Ha Néi.

Cdc dac diém xa hoi - nhan khdu: Tép chung céc
thong tin Ho tén, tudi, gidi tinh, trinh d6 hoc van, thu
nhap binh quan, quy mé ho va dién tich nha & cua
nguoi tham gia phong van tai Ha Noi.

MO hinh cdu tric tuyén tinh c6 dang nhu sau:

Hanh vi quan ly CTRSH = f (Giéi tinh, tudi, nghé
nghiép, hoc vén, h¢ gia dinh, thu nhap, méi quan tam,
kién thtic, chuin muc, théi do)

3. Két qua nghién ctu va thao ludn

3.1. Hién trang phdt sinh thu gom, vin chuyén
chét thdi sinh hoat tai TP. Ha Noi
Theo Béo cdo hién trang moi truong TP. Ha Noi
nam 2020, t6ng khoi lugng CTRSH phat sinh hién nay
trén dia ban TP la khoang 7.000 tdn/ngay, trong do,
CTRSH d6 thi ctia 12 quén va Thi xa Son Tay la 4.528
tdn/ngay, ty 1é thu gom dat 98% (trong do: 11 quan
dat 98%, quan Ha Pong dat 96%, Thi xa Son Tay dat

Bang 1. Két qua khao sat lugng CTRSH phat sinh trong
ngay

Lugng RTSH binh quan (kg/h¢/ | SEhé | Tyl1é (%)
ngay)

1,0 1 0.5
Tu 1 dén 5 192 96.0
Tu 5 dén 10 7 3,5
Téng 200 | 100,00

Nguon: s6 liéu xii ly thong ké ciia nhom tdc gid
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94%); Chat thai sinh hoat tai cac huyén ngoai thanh (17
huyén) la 1.872 tan/ngay, ty ¢ thu gom dat 89%. Song
song voi qua trinh phat trién, TP. Ha N¢i rat quan tam
chu trong dén van dé moi truong, ddc biét 1a van dé
quan ly CTRSH ctia nguoi dan.

Qua phong vén va diéu tra khdo sat cho thdy, lugng
CTRSH phat sinh trong mot ngay tai ho gia dinh dugc
trinh bay tai Bang 1.

Tu Bang 1 cho thdy, phan 16n cac ho gia dinh dugc
diéu tra c6 lugng CTRSH nam & nhom tu 1 - 5 kg/hd/
ngay. V6i quy mo ho gia dinh dao dong tii 4 - 5 nhan
khéu thi lugng chét thai trung binh mdi ngudi tuong
duong 0,66 kg/ngudsi/ngay. Ty trong chét thai trung
binh theo tinh todn cia URENCO 1a 0,416 tdn/m’. Day
la con s6 rét 16n, tao ap luc nang né lén doi ngd thu
gom va van chuyén, dat ra yéu cau phai gia tang tan
suat lao dong cua doi ngii c6 chiic nang, tuy vay, nguy
o ro ri chat thai ra moi trudng van la rat cao.

Cé nhiéu nguyén nhén dan dén tinh trang lugng
chét thai rdn ngay cang nhiéu trén dia ban Thu do,
tham chi, nhiéu noi con c6 hién tugng G dong, qua tai
v6i khoi lugng 16n. Ha Noi 1a mot trong nhiing TP
dong dan nhat ca nudc, x4p xi hon 8 triéu dan, nén
lugng chat thai ran xa ra tu sinh hoat hang ngay chiém
ty 1é khoi lugng chinh.

Tu s6 liéu khao sat, chat thai phat sinh tai cac ho
gia dinh ngoai thanh théng thuong dugc cac don vi
thu gom theo gi¢ nhat dinh véi tdn sudt khoang 1-2
lan/ ngay vao hai khoang thoi gian sang (trudc 6h sang
hay 6-10h) hodc chiéu (tit 14-17h). Mat khac, doi véi
cac khu do thi, chung cu cao tang thi thuong dién ra
vao gio hanh chinh, cac phuong tién xe thu cong dugc
ngudi thu gom st dung d€ chuyén chat thai ra cac diém
tap két, tit d6 dua lén xe van chuyén vé co s& xu ly hodc
vé tram trung chuyén trudc khi chuyén vé co sd xt ly.

Ty 1¢ thu gom CTRSH trong ngay tai cac quan noi
thanh dat khoang 98-99%, tai cac huyén dat khoang
87%-88% so voi lugng phat sinh. Ty 1¢ xtt ly CTRSH
bang phuong phap chon ldp chiém khoang 89%, xt
ly bang phuong phap dét (khong phat dién) chiém
khoang 11% khoi lugng dugc thu gom.

TP. Ha No¢i bu gia chi tra dich vu thu gom, van
chuyén va xtt ly CTRSH, muc thu phi vé sinh hién
nay ti 3000-5000d/ngudi/thang, muc thu 120.000 -
200.000 dong/co sd/ thang véi cac co s6 san xudt, dich
vu tuy theo quy mo, dia phuong. Theo doanh nghiép
Urenco Ha Noi, ndm 2014, t6ng ngudn thu tu phi vé
sinh khoang 30 ty dong, trong khi d6 chi tinh riéng chi
phi cho hoat dong thu gom, vin chuyén vao khoang
600 ty dong/nam [4].

Tu s6 liéu diéu tra, khao sat ctia tac gia thé hién ro
tai két qua khao sat thi d6i voi hai dia ban cu thé la
Thuong Tin va Ha Dong thi c6 muc thu phi thu gom



CTRSH 14 5.000 - 6.000 dong/nguai/ thang d6i véi cac
h¢ dén, nha riéng1é, nha trong khu do6 thi, hodc ti 2000
- 3000 dong/m?/thang d6i véi cac can ho thudc chung
cu cao tang, khu do thi, khu lién hgp. Quy hoach xt ly
CTR tha d6 Ha Noi dén nam 2030, tAm nhin dén nam
2050 da dugc Chinh pht phé duyét nam 2014 nhung
sau 7 nam thuc hién, cac diém trung chuyén, khu xt ly
CTRSH van chua dugc cai thién, tham chi con bi thu
nho do khu xt ly CTRSH cti hét cong sudt thuc hién,
thuc trang nay gay stic ép qua 16n 1én hai khu xt ly
CTRSH la Nam Son (S6c Son) va Xuan Son (Son Tay).

3.2. Ddnh gia nhdn thiic, thdi do va hanh vi cua
ngudi din vé qudn ly CTRSH TP. Ha Noi theo mé
hinh SEM

3.2.1. Bdc diém cuia doi tugng dugc phong vin

Két qua diéu tra cho thdy, nghé nghiép ctia ngudi
dugc phong van kha da dang vé nganh nghé. Trong
nhom danh gia nhén thic, ngudi dugc phdng van la
noéng nhan chiém ty 1é cao nhét 33,5%. Nhén vién vin
phong chiém 21%, 12,5% la cong nhén, 16% la nguoi
hoat dong kinh doanh buon ban va ty 1é con lai 1a cac
nganh nghé khéc; ty 1¢ gii tinh ngudi dugc phong vén:
70,5% nam, 29,5% nti. C6 18% nguoi dugc phong van
trong do tudi dudi 25 tudi, 80,5% ngudi dugc phong
vén trong do tudi tii 25-45 tudi, 1,5% nguoi dugc phong
van trong do tudi trén 50 tudi trd 1én. Tu két qua cho
thdy, d6i tugng dugc phong vén da s6 nam trong do
tudi lao dong chinh, c6 nhiéu kinh nghiém, hiéu biét vé
doi song, xa hoi. Do dd, ho sé dua ra cac cau tra 16i c6
do tin cay cao.

3.2.2. Kiém dinh Kaiser - Meyer - Olkin (KMO)
va phdan tich nhdan t6 kham phd (Exploratory factor
analysis - EFA)

Hé s6 KMO dugc dung d€ danh gia su thich hgp cta
phén tich nhéan t6. Hé s6 KMO dat gid tri trong khoang
(0,5 - 1) la diéu kién du dé€ tién hanh phan tich nhan
t0. Tri s6 KMO cang l6n dong nghia mic d6 phu hgp
cang cao.

D¢ stt dung EFA, thi KMO phai 16n hon 0.50. Theo
s6 liéu thu thap va xu ly ctia tac gia thi Bang trén da xac
dinh KMO la thoa man diéu kién.

Trong EFA, méi bién do ludng dugc biéu dién nhu
la mot t6 hgp tuyén tinh ctia cac nhan t6 co ban, con
lugng bién thién ctia moéi bién do luong dugc giai thich

Bang 2. Kiém dinh KMO va Bartlett

Kaiser-Meyer-Olkin Measure of Sampling .862

Adequacy.

Bartletts  Test  of | Approx. Chi-Square | 10857.230

Sphericity df 435
Sig. .000

Nguon: Két qua xit Iy s6 liéu bang SPSS 20

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

bdi nhiing nhan t6 chung (common factor). Bién thién
chung ctia cic bién do ludng dugc mo ta bang mot s it
cac nhan té chung cong véi mot s6 nhan té dac trung
(unique factor) cho moéi bién.

Sau khi thuc hién cac thao tic v6i phan mém SPSS
20 d€ phan tich két qua thu dugc tii 200 phiéu tra 16i
v6i 05 nhan t6 da néu trén, Két qua 1an EFA dau tién:
KMO = 0.862 > 0.5, sig Bartlett’s Test = 0.000 < 0.05,
nhu vay phan tich nhén t6 kham pha EFA la phu hgp.
Co6 05 nhan t6 dudgc trich véi tiéu chi eigenvalue 16n
hon 1 véi tong phuong sai tich liy la 80.47%.

3.2.3. Ddnh gid do tin cdy
Thang do Cronbach Alpha dugc st dung dé¢ danh
gid do tin cay ctia cac bién trong mé hinh. Két qua kiém
dinh dugc trinh bay theo Bang 3.

Bang 3. Két qua kiém dinh tin cdy nhit quin Cronbach’s
Alpha

Scale Scale Corrected | Cronbach's
Mean | Variance | Item-Total Alpha
Correlation
CM 13.5834 7.588 .852 0.940
KT 13.7260 7.155 .866 0.936
QT 13.7739 6.815 .898 0.931
TD 13.6778 7.145 922 0.927
HV 13.7194 6.976 791 0.952

Nguon: Két qud xit 1y s6 liéu bang SPSS 20

Tu két qua phan tich do tin cdy Cronbach’s alpha
& trén, cho thdy hé s6 Cronbach’s alpha cua tting khai
niém va hé s6 tuong quan - bién tong ctia cac bién quan
sat trong tting khdi niém déu thoa man diéu kién, ttic la
cac khai niém déu dat dugc do tin cay va dugc st dung
cho céc phén tich tiép theo, khong cé hé s6 Cronbach’s
alpha < 0.5, do vdy nhiing chi s6 cta tling khai niém la
dang tin cay

3.2.4. Phan tich nhan té khdng dinh CFA

Két qua CFA cho thdy, m6 hinh dat dugc d¢ tuong
thich véi di liéu thuc t€ cao. Dan bang di liéu vao
AMOS 20 phan tich dugc nhan t6 khing dinh CFA va
cdc bién s6 cu thé:

A Hinh 2. Két qud phan tich CFA bang phdn mém IBM-
AMOS 20
Nguén: Két qud ctia nhém tdc gid
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¢ Moi truong

3.2.5. Phan tich mé hinh cdu triic tuyén tinh SEM

Duéi day la mo hinh SEM ma tac gia dé xuat, sau

khi da chudn hoéa va kiém dinh s6 liéu tit két qua phan
tich nhén t6 khang dinh CFA.

A Hinh 3. M6 hinh SEM da dugc kiém dinh va chudn héa

Nguodn: Két qud ciia nhém tdc gid

Nhin vao két qua mo hinh dé xuat, cho thay: cic moi
quan hé trong mo hinh nghién ctiu, thong qua bang hé
s0 hoi quy chua chuén hoa déu chdp nhan dugc két qua.

Cac méi quan hé dugc kiém dinh va chip nhén cac gia
thuyét thu dugc va kiém tra trén AMOS, cac trong s6 da
dugc chuédn hoa dé tit 6 chi ra m6i quan hé gitia cac bién
s6 KT<>CM, KT<>HV, KT<>QT, KT<>TD, CM<>QT,
CM<>TD, CM<>HV, HV<>QT, HV<>TD...Diéu nay
khéng dinh con ngudi néu nhu ¢ da kién thiic phap luat,
kién thtic vé moi truong vé chat thai ran sinh hoat sé c6
nhiing chuyén bién tich cuc trong thai d9, hanh vi, méi
quan tam cta nguoi do téi viéc bao vé moi trudng nodi
chung, phan loai va quan ly CTRSH noi riéng. Ngoai ra,
cac dich vu cung tng, van chuyén CTRSH can c6 chién
lugc 1au dai d€ phén loai CTRSH, CTR nguy hai ngay tai
nguon d€ ddm bao mdi ngudi dan déu cé thé st dung dé
dang va tiép cin. Trong bang phan tich s6 liéu phong van,
c6 mot s6 dé xudt ctia nguidi dan kha tich cuc nhu dé cac
thuing rac da ghi r6 phéan loai hodc dé€ cac tdi nilon c6 quy
dinh mau sic d€ phan loai CTRSH.

3.2.6. M6 hinh hoi quy

Mo hinh hoi quy thé hién méi quan hé gitia hanh vi
quan ly chat thai ti sinh hoat ctia ngudi dan TP. Ha No6i
VGi cac yéu t6 tudi; gidi tinh; trinh d6 hoc van; thu nhép;
nhén khau; méi quan tAm chung vé€ méi truong; kién thic
chung vé moi truong va thai d¢ dugc thé hién nhu sau:

Hanh vi = f (Tudi, Gidi tinh, Hoc vdn, Thu nhdp, S6
nhan khdu, M6i quan tam, Kién thiic, thdi dj)

HV =0,157T + 0,420GT + 0,144TDHV + 0,130TN +
0,234NK + 0,295QT + 0,501KT + 0,390TD + (-5,847)

Dua vao mo hinh hoi quy cac nhan t6 anh hudng dén
hanh vi quan ly chat thai tii sinh hoat ctia nguoi dan thanh
phd Ha Noi c6 thé thiy nhén t6 “Kién thiic vé chit thai” co
hé s6 s = 0,501 c6 nghia la khi nhan t6 “Kién thtic vé chat
thai” thay d6i 1 don vi (cac nhan t6 khac khong thay d6i)
thi nhan t6 “hanh vi quan ly chat thai ti sinh hoat” cling
bién dong cting chiéu 0,501 don vi. Dua trén két qua phan
tich hoi quy dugc nghién ctiu & trén, cé thé nhan thdy rang
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nhan t6 “Kién thtic vé chat thai” la c¢6 tac dong 16n nhat
dén hanh vi quan ly chat thai sinh hoat cia ngusi dan TP.
Ha Noi v6i hé s6 s = 0,501. Nhan xét vé két qua nay, khi
ngudi dan cé hiéu biét vé€ moi trudng sé tac dong tot dén
chudn muc ca nhéan va théi d6 trong quan ly CTRSH hay
cu6i cting la hanh vi quan ly chat thai tu sinh hoat.

3.3. Dé xudt gidi phdp

Cén cti theo m6 hinh SEM thi nhén t6 Kién thtic vé
chat thai la nhan t6 tdc dong 16n nhat doi véi viéc hanh
vi quan ly CTRSH trong s6 cac nhan t6 dua ra. Nghién
ctiu d€ xudt trén dia ban TP. Ha Noi, can t6 chiic nhiing
talkshow, dién dan hoéc cac budi tap hudn cho can bd cap
O sG (x&, phuong, thi trdn) va cac t6 chtic xa hoi, t6 chuic
xa hoi nghé nghiép tai cac dia phuong vé tac hai ctua 6
nhiém méi truong doi véi stic khde con ngudi, tac hai ctia
0 nhiém chét thai rdn anh hudng téi da dang sinh hoc,
bién d6i khi hau va sy phat trién bén viing. Mat khac,
trung tdm quan tric tudng xuyén cip nhit thong tin
vé tinh trang 6 nhiém moéi trudng, 6 nhiém chit lugng
khong khi, 6 nhiém ngudn nudc hién nay trén cic kénh
thong tin dai chiing, qua céc app dién thoai dén ngudi dan
mot cach nhanh nhit.

Dé nang cao kién thiic BVMT ndi chung va quén ly
CTRSH ndi riéng thi giai phap vé gido duc va truyén thong
moi truong la cin thiét, mot s6 gidi phap cu thé nhu:

Thit nhdt, viéc dua chuong trinh gido duc moi truong
vao cac cip hoc va cacloai hinh dao tao, boi dudng nghiép
vu ctia cac t6 chuc chinh tri, thi trdn hoi; tuyén truyén,
nang cao nhén thiic qua cac phuong tién truyén thong,
cac t6 chuic doan thé (phu nii, thanh nién, néng dan, cyu
chién binh...) da va dang phat huy rat tot. Ddc biét, can
c6 nhiing khuyén khich ciing nhu noi quy dé nang cao y
thtc, hinh thanh théi quen phan loai, tai st dung, thai bd
CTRSH dung noi quy dinh.

Thii hai, tang cudng dao tao chuyén mon nghiép vu vé
quan ly CTRSH cho doi ngii can bo lam cong tac quan ly
CTRSH tai co s, ban, nganh lién quan va cac don vi c6
chtic ndng thu gom, van chuyén, luu trii va xu ly chat thai.

Thit ba, tuyén truyén thuc hién va nhan rong moé hinh
“Phén loai CTRSH h¢ gia dinh”. Tuyén truyén rdng rai,
thuong xuyén trén cac phuong tién thong tin dai chung,
tuyén truyén, gido duc thong qua sinh hoat thuong ky
ctia cac 6 chtic doan thé & co s6, tao phong trao thi dua,
xay dung nép song mai trong khu dan cu vé tac hai cua
CTRSH khi khong dugc xti ly triét d€ va lgi ich ctia viéc
phén loai CTRSH tai ngudn. Trén cac phuong tién thong
tin dai chuing, nhu loa phudng va chuong trinh phat thanh
trong khuon vién truong hoc cin tuyén truyén gido duc
moi trudng bang nhiing hinh anh, 4p phich, bang ron,
khdu hiéu, bai hat, bai tho ¢6 dong vé bao vé moi trudng
ndi chung ciing nhu y nghia ctia viéc phan loai CTRSH
tai nguon, tai sti dung, tai ché CTRSH, giti gin khu dén cu
xanh, sach, dep va cac hi€ém hoa, suy thodi, 6 nhiém moi
truong de doa t6i loai nguoi.



Thit tu, xay dung chuong trinh tuyén truyén nham
nang cao y thtc cong dong. Véi cac ndi dung nhu:
cach phan loai CTRSH va dé riéng CTRSH c6 thé tai
ché dé ban, gidm thiéu chit thai bang cach st dung
lan hay tai vai d€ di chg thay cho tui nilon; lgi ich cua
viéc phan loai CTRSH tai ngudn, giam thiéu, tai st
dung, tai ché CTR do6i véi mai trudng song ctia ngudi
dan cting nhu d6i véi kinh t€ va thi tran hoi; 1gi ich va
cach st dung thung xt ly chat thai lam phan hiu co,
nap thung rac di dong tai cac gia dinh c6 dién tich déat
con tréng.

Thit nam, khuyén khich nguoi dan c¢é nhiing hanh
dong nhé ma dem lai hiéu qua 16n nhu viéc st dung
tai, 1an di chg dugc st dung nhiéu lan thay cho nhiing
tai nilon 1a loai CTR kho phan huy. Kéu goi khuyén
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ABSTRACT

ASSESSMENT OF PEOPLE'S AWARENESS, ATTITUDE, BEHAVIOR
ON SOLID WASTE MANAGEMENT IN HANOI CITY

Nguyen Viet Anh, Hoang Thi Hue, Bui Thi Thu Trang

Hanoi University of Natural Resources and Environment

In order to assess the awareness, attitude and behavior of people about domestic solid waste management in
Hanoi city, this study has applied traditional methods and modern methods such as applying Structural Equation
Modeling (SEM). The study has evaluated the current status of domestic solid waste management in Hanoi city
that with household size ranging from 4 to 5 people, the average amount of waste per person is equivalent to 0.
66 kg/person/day; According to survey data, for Thuong Tin and Ha Dong districts, the average collection fee
for solid waste collection is 5,000 - 6,000 VND/person/month for households which are private houses or from
2000 - 3000 VND/m?/ month for households which are apartments. The study has assessed the awareness, attitude
and behavior of people about domestic solid waste management in Hanoi city according to the SEM model.
Among the factors that have a direct influence on the behavior of domestic solid waste management, the factor
"knowledge on waste" has the greatest impact. Therefore, the basis for the Hanoi government to choose solutions
to improve knowledge about waste to promote the behavior of domestic waste classification to help reduce the
amount of domestic waste discharged into the environment.

Keywords: Domestic solid waste; awareness, attitude, behavior on domestic solid waste management; SEM model.

Nguyen Thi Hoai Thuong, Nguyen Thi Hong Hanh

Chuyén dé Ill, thang 9 ndm 2022 | 37



» Moi truong

DANH GIA CHAT LUGNG NUGC SONG CAU DOAN CHAY
TU HUYEN YEN PHONG DEN THANH PHO BAC NINH

Nguyén Thi Phuong Mai* |(1)

Tran Ngoc Tuidn, Nguyén Nhu Yén

TOM TAT

rti ro vé moi truong.

Nghién ctiu danh gia hién trang chét lugng nudc (CLN) song Cau dugc thuc hién trén 13 mau nudc mat
va 4 mau nudc thai. Két qua cho thdy, da s6 cac thong sé CLN song Cau déu ndm trong giéi han cho phép cta
QCVN 08-MT:2015/BTNMT, mét s6 thong s6 BOD,, COD, Coliform vugt gi6i han cho phép ctia QCVN 08-
MT:2015/BTNMT tii 1,02 - 2,42 1an. CLN song Cau tinh theo WQI binh quan ctia song Cau dat 63 - 93 diém,
CLN song & cac doan nghién ctiu c6 su bién dong tii trung binh dén t6t. Panh gia rti ro § mot s6 doan song
chiu dnh hudng truc ti€p tli cdc ngudn thai cho thay, mot s6 thong s6 trong nude thdi cong nghiép TSS, BOD,,
COD, Coliform gay rui ro cao d6i v6i hé sinh thai nuée song Cau nén cén c6 cac bién phap dé kiém soat CLN
thai. Viéc st dung ma trén rui ro cho biét khu vuc géy rui ro cao, trung binh, thap ctia nudc thai cong nghiép
déi v6i moi truong dong thoi ciing 1a cong cu gitp cac nha quén ly trong viéc ra quyét dinh nham ngan ngtia

Tu khéa: Ddnh gid, CLN, 6 nhiém, dénh gid rii ro moi trudng, song Cdu, huyén Yén Phong dén TP Bdc Ninh.
Nhan bai: 22/7/2022; Stia chita: 27/8/2022; Duyét dang: 30/8/2022.

1. Dat vin dé

Luu vuc song (LVS) Cau la mot trong 12 luu vuc
song 16n & nudc ta véi chiéu dai luu vuc trén 288 km va
dién tich luu vuc 6.030 km?®. Luu lugng nudc hang ndm
dat dén 4,2 ty m>. Song bat ngudn tu tinh Bac Can va di
qua dia ban cac tinh Thai Nguyén, Bic Ninh, Bic Giang,
Vinh Phuc va Hai Duong [3].

LVS Cau dem lai nhiéu gia tri to 16n, 1a dong luc phat
trién cho cac khu vic ma né chay qua. Tuy nhién v6i nhu
cau st dung nudc cho san xuit va sinh hoat ngay cang
tang do qua trinh phat trién kinh t€ - xa h¢i (KT-XH), ap
luic cuia sy gia tang dan s, tii qua trinh do thi héa manh
mé trong nhiing ndm qua da tao ra nhiéu tic dong tiéu
cyc dén chat lugng va trii lugng nguon nudc song Cau
[4]. Theo két qua quan tric hang nim lugng nuéc song
Cau trong nhiing nam gan day da c6 ddu hiéu suy giam
vé CLN, tinh trang 6 nhiém ngay cang ting de doa dén
kha nang cdp nudc phuc vu cho sinh hoat va phét trién
KT-XH tinh Bic Ninh. Banh gia CLN ctia cac song dugc
nhiéu tac gia quan tam trong cac cong bo gan day: song
Nhué (Vi Thi Phuong Thao, 2014), song Cau (Nguyén
Thi Ngoc, 2014), song Udng (Tran Thién Cuong, 2016),
h6 An Duong, tinh Hai Duong (Nguyén Minh Anh,
2020), song T6 Lich (Luong Duy Hanh, 2016) [1, 3].

St dung cac phuong phap danh gia chat lugng nudc
dua trén mot nhom thong s6 ly — hoa - sinh. Mot trong

! Khoa Méi truong, Trudng Dai hoc TN&MT Ha Nji
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nhiing phuong phap dugc st dung phé bién nhit hién
nay la danh gid CLN dua vao chi s6 CLN WQI (Water
Quality Index). Chi s6 CLN WQI da dugc st dung phd
bién & cac nudc trén thé gidi trong viéc danh gia CLN
cac ao, ho, song suoi [5]. Viéc danh gid anh hudng cua
mot s6 ngudn thai dén chét lugng moi trudng nudce
song Cau doan chay tu huyén Yén Phong dén TP. Bac
Ninh thong qua viéc danh gia rti ro moi trudng nudc
song Cau. Tu d6 cac danh gia trén cho thay, mtc do 6
nhiém tai cac khu vuc khac nhau trén song Cau dé cé
cac bién phéap can thiét cho qua trinh quan ly va bao vé
tot CLN song Cau doan chay tit huyén Yén Phong dén
TP. Bic Ninh.
2. boi tugng va phuong phap nghién ctiu
2.1. Doi tugng nghién ciiu
* Vi tri ldy mau:

Tién hanh 14y mau 3 dot, thoi gian 14y mau dot 1:
ngay 8/5/2022; dgt 2 vao ngay 23/5/2022 va dgt 3 ngay
7/6/2022.

Mau nudc mat song cau dugc lay ti doan chay tu
Huyén Yén Phong dén TP. Bic Ninh. Mau nudc thai
dugc lay ti cac khu, cum cong nghiép (CCN) anh hudng

dén chat lugng mai trudng nudc song Cau doan chay tu
huyén Yén Phong dén TP. Bic Ninh.



Bang 1. Vi tri va toa d9 14y mau nuéc mat trén Song Cau
tai vi tri nghién ciu
STT Toa do

Ky hiéu
mau
1 NM1

Dia diém lay mau

X:2348791
Y:546053

Song Cau tai Bén Do Nhu
Nguyét, xa Tam Giang,
huyén Yén Phong

2 NM2 |X:2347710

Y:548733

Song Céu tai Bén Do Dong
Xuyén, xa Dong Tién, huyén
Yén Phong

C4du Mai DPinh, x3 Dong
Tién, huyén Yén Phong

3 NM3 | X:2348280

Y:549661
X:2349901
Y:550884
X:2352015
Y:551285
X:2350247
Y:555067
X: 2347446
Y:555151

4 NM4 Bén Do lang Choa, xa Yén
Trung, huyén Yén Phong
Bén Do Phu Yén, xa Diing
Liét, huyén Yén Phong

5 NM5

6 NM6 Pén Cam Vang, xa Tam Da,
huyén Yén Phong

Dbéi dién dén Thugng - Van
Ha, x4 Tam Da, huyén Yén
Phong

bén Co6 Bo - Phudng Van
An, TP Béc Ninh.

Song cdu tai diém canh dé
Viém X4, Phudng Hoa Long,
TP. Bic Ninh

Song cdu tai diém canh dé
Hiiu Chdp, Phuong Hoa
Long, TP. Bic Ninh

Song cau tai diém cdch tram
bom Htiu Chip 300m vé
phia ha nguoén, Phuong Hoa
Long, TP. Bic Ninh

Song cdu tai diém Cong trinh
nha may nuéc sach soéng
Ciu, Phuong Hoa Long, TP.
Bac Ninh

Song Ciu tai diém cach cang
than Cong ty TNHH Tién
Hoai 200 m v¢€ ha nguén

7 NM7

8 NMS8 | X:2345467

Y:555896

X:2347070
Y:556496

9 NM9

10 | NM10 | X:2347945

Y:557818

11 | NM11 | X:2347109

Y:559009

12 | NM12 | X:2346644

Y:560680

13 | NM13 | X:2344913

Y:564175

2.2. Phuong phdp nghién ciiu

2.2.1. Phuiong phap khdo sdt thuc dia
Tién hanh khao sat doc theo song Cau tii huyén Yén
Phong dén TP. Bic Ninh trong khoang thoi gian thang
5/2022 dé xac dinh vi tri cac diém thai va lya chon céc vi
tri 14y mau nudc.
2.2.2. Phuiong phdp ldy mau nudc
Tién hanh 14y 13 mau nudc mat va 4 mau nudce thai
doc theo song Cau tii huyén Yén Phong dén TP. Bac
Ninh. S6 lugng va cac vi tri ldy mau nudc trén song dugc
lya chon theo cic vi tri da duogc khao sit thuc dia. Mau

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 2. Vi tri va toa d 14y mau nudc thai ti cic khu, cum
cong nghiép anh huéng dén chit lugng méi truong nudc
song Cau

STT | Ky hiéu | Toa do Dia diém lay mau
mau
1 NT1 X: 2348268 | Diém kénh tiéu tai tram
Y:546890 |bom Vong Nguyét, xa
Tam Giang, huyén Yén
Phong.
2 NT2 | X:2345139 | Tram bom Van An,
Y:556198 | Phuong Van An, TP Bic
Ninh
3 NT3 | X:2344786 | Cong Dang X4, Phuong
Y:556677 | Van An, TP Bic Ninh.
4 NT4 X:2345186 | Diém Kénh Kim Doi,
Y:563078 | Phuong Kim Chan, TP
Béc Ninh.

nude dugc 1ay vao bubi sing 6 do sau 20 - 50 cm. Mau
dugc bao quan va xti ly theo cac tiéu chudn hién hanh.
TCVN 6663-1:2011 (ISO 5667-2:2006), chat lugng nudc
- lay mau, phén 1: Huéng dan 1ap chuong trinh ldy mau
va ky thuat 1dy mau. TCVN 6663-6:2018 (ISO 5667-6 :
2005): CLN - 14y mau, phan 6: Huéng dan 1dy mau &
song va sudi. TCVN 6663-3:2016 (ISO 5667-3:2012),
chét lugng nudc-14y mau, phan 3: Hudéng dan bao quin
va xti Iy mau. TCVN 8880:2011 (ISO 19458:2006), chét
lugng nudc - ldy mau dé phan tich sinh vat. TCVN
6663-14:2000 (ISO 5667-14:1998), chit lugng nudc - lay
mau, phén 14: huéng dan dam bao chit lugng 14y mau
va xti Iy mau nudc moi trudng. Mau nuée dugc 14y bang
thiét bi ldy mau chuyén dung thiét bi 14y mau nudc theo
chiéu ngang, cac thong s6 quan tric tai hién trudng tuan
tha ding theo céc tiéu chuédn hién hanh, dén nhén, bao
quan bang hda chit bao quan doi véi tiing chi tiéu va van
chuyén theo ding cac tiéu chuén Viét Nam hién hanh.
2.2.3. Phuiong phdp phdn tich mau nudc [2]

Cac phuong phéap tht nghiém dugc st dung la cac
phuong phap tiéu chuin da dugc ban hanh: TCVN,
SMEWW. Qud trinh phan tich mau dugc thuc hién tai
Cong ty TNHH moi truong SETECH TP. Ha Noi.

2.2.4. Phuong phdp danh gid chdt ligng nudc

- Phuong phap danh gia chét lugng nudc mat theo
quy chudn Viét Nam (QCVN 08-MT:2015/BTNMT -
Quy chuin ky thuit qudc gia vé chét lugng nudc mat cot
A2 - Dung cho muc dich cip nudc sinh hoat nhung phai
ap dung cong nghé xt ly phu hgp).

Bang 3. Phuong phap do nhanh tai hién truong

STT Tén thong s Phuong phap st dung
pH TCVN 6492:2011
Nhiét do SMEWW 2550B:2017
DO TCVN 7325:2016
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¢ Moi truong

Bang 4. Phuong phap phan tich trong phong thi nghiém

Bang 5. Cac miic VN_WQI va su phut hgp v6i muc dich st dung

STT Tén thong s Phuong phap st dung

1 |TSS TCVN 6625:2000

2 |COD SMEWW 5220C:2017

3 | BOD, TCVN 6001-1:2008

4 | Amoni TCVN 6179-1:1996

5 |[NO, TCVN 6178:1996

6 |NO,S TCVN 6180:1996

7 |PO> TCVN 6202:2008

8 |Fe SMEWW 3111B:2017

9 | Coliform TCVN 6187-2:1996

- Phuong phap danh gia chat lugng nudc theo WQI
(8]

banh gia chat lugng thong qua viéc tinh toan chi s6
chét lugng nuéc WQI theo hudng dan cua Quyét dinh
6 1460/QD-TCMT ngay 12/11/2019 ctia Téng cuc Moi
truong

Tinh toan WQI dugc ap dung theo cong thtic sau:

svor]” (Fiven]” M
W n wor, n WO, 4 : a2

Tf'gfﬁgl%d(l 100 ] K( = 100 ] x[}L;wQ;”.u;EII’QI.-J

WQI, : Két qua tinh todn d6i v6i thong s6 nhom L.

WQI: Két qua tinh todn déi véi cac thong s6 nhom

IL.

WQI
II1.

WQI,: Két qua tinh todn déi véi cdc thong s6 nhom
Iv.

WQI,: Két qua tinh todn do6i v6i thong s6 nhom V.

Gia tri WQI sau khi tinh todn sé dugc lam tron thanh
s6 nguyén.

Sau khi tinh toan dugc WQI, st dung bang xac dinh
gia tri WQI tuong ting v6i mtc danh gia chét lugng
nudc dé so sanh, danh gid, cu thé theo Bang 5:

- Phan tich, danh gia chat lugng nuéc thai theo quy
chuén Viét Nam QCVN 40:2011/BTNMT - Quy chudn
qudc gia vé nudc thai cong nghiép cot A.

1 - Két qua tinh toan déi véi cac thong s6 nhém

2.2.5. Phuong phap ddnh gid riii ro moi truong [6]
- St dung phuong phdp danh gia rai ro ban dinh
lugng dua trén cac dac tinh hoa ly qua hé s6 RQ

RQ = MEC(PEC) (5
PNEC
Trong do:

RQ ( Risk quotient ) : Hé s6 rti ro

MEC ( Measured Environmental Concentration ):
No6ng do mai truong do dugc.

PEC ( Predicted Effect Concentration ) : Nong do du
bao gay tac dong

PNEC ( Predicted No Effect Concentration ): Nong
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Gia tri |Miic danh gia CLN CLN Mau sic
WQI

91 - 100 | St dung t6t cho muc dich | R4t T6t Xanh
cép nudc sinh hoat nudGe bién

76 - 90 | St dung cho muc dich cdp| Tét Xanh 14
nudc sinh hoat nhung cin cay
cac bién phép xt ly phu
hop

51 - 75 | St dung cho muc dich tudi| Trung Vang
tiéu va cac muc dich tuong| Binh
duong khac

26-50 |Stu dung cho giao thong| Kém Cam

thtly va cic muc dich
tuong duong khac

0-25 |Nudc 6 nhiém ning, cin| O nhiém bo
cac bién phap xt ly trong| néng
tuong lai

<10 |Nudc nhiém doc, cin c6| O nhiém Nau
bién phap khic phuc, xti ly | rit ning

do6 du bao ngudng la ndong do khong gay tac dong lén doi
tugng dugc xac dinh tii cic tiéu chuén, quy dinh.

Miic rui ro | Rui ro cao | Rui ro trung binh | Rui ro rét thip

RQ >1 0,1-1 0,01 -0,1

- Sti dung phuong phap ma trdn danh gia rai ro:

Rui ro = Tan sudt xay ra x mutic d¢ thiét hai (3)

Ma tran rdi ro nay la nhiing hé s6 diém dugc xac
dinh cho tling mtic d¢ cua van dé va dugc xem xét theo
diéu tra va két qua khao sat tham khao y kién cdng dong.
Béang 7, 8, 9 trinh bay thang diém danh gia dugc dé xuat
trong nghién ctiu d€ danh gia miic do rai ro ctia nude
thai cong nghiép. Bang 6 1a két qua ma tran danh gid rui
ro dugc tinh theo cong thtc (3).

Bang 6. Ma tréin thang diém rui ro

Kha Miic do thiét hai

I{éng Khong | Thip | Trung | Pang | Nghiém

xayra | dangké| (2) binh ké (4) | trong
(1) 3) (5)

Cao (5) | 5x1(5) | 5x2(10) | 5x3(15) | 5x4(20) | 5x5(25)

Trung | 4x1(4) | 4x2(8) | 4x3(12) | 4x4(16) | 4x5(20)

Binh

(4)

ftkhi | 3x1(3) | 3x2(6) | 3x3(9) |3x4(12) | 3x5(15)

(3)

Hiém | 2x1(2) | 2x2(4) | 2x3(6) | 2x4(8) | 2x5(10)

khi (2)

R4t 1x1(1) | 1x22) | 1x3(3) | 1x4(4) | 1x5(5)

thap

1)




2.2.6. Phuong phdp xit ly so liéu

S6 liéu thu dugc sé dugc phan tich duéi dang mo ta
dinh lugng thong qua cac biéu do, bang biéu. Phin mém
EXCEL dugc st dung dé luu trii, tong hgp va phan tich
cac s0 liéu da thu thap duge.

3. Két qua va thao luan

3.1. Két qua phan tich mot sé thong s6 nuéc mdt song
Cdu doan chdy tit huyén Yén Phong dén TP. Bac Ninh

Két qua trong Bang 10 cho thdy, hau hét cac thong
s6 déu nam trong gisi han cho phép ctia QCVN 08-
MT:2015/BTNMT nhu TSS, NO,, NO,, Fe, PO,*, pH,
DO, NH,*. Tuy nhién con cé mot s6 cac thong s6 nam
ngoai so véi gii han cho phép cia QCVN 08-MT:2015/
BTNMT nhu BOD,, COD va Coliform trong d6 ham
Bang 7. D€ xuit thang diém danh gia d6i v6i kha nang xay
ra rui ro cia nudc thai cong nghiép

Doi voi hé sinh thai va tac
dong khac

Chéc chin xay ra hoac xay ra
thuong xuyén

Kha ning xay ra | Piém

Cao 5

Trung Binh 4 C6 thé xay ra dé dang hodc xay

ra dinh ky hang thang

[t khi 3 Da tling xay ra va c6 thé xy ra
lai hodc xdy ra 1 hay 2 lan trong

nam

Hiém khi 2 ba chua xay ra nhung c6 thé
xdy ra hodc xay ra 1 l4n trong

3 nam

Rat thép 1 5 ndm mot lan hay khong xay

ra

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

lugng BOD, nam trong khoang tii 5,2 mg/L dén 14,5
mg/L, mot s6 vi tri vugt so véi QCVN 08-MT:2015/
BTNMT (cot A2) tii 1,58 1an cho dén 2,42 1an, tiép dén
la COD nam trong khoang tti 11,1 mg/L dén 22 mg/L
vuot so véi QCVN 08-MT:2015/BTNMT (cot A2) tu
1,02 dén 1,47 lan va cudi cung 1a coliform ndm trong
khoang tii 3100 MPN/100ml dén 6500 MPN/100ml
vugt so v6i QCVN Tt 1,1 dén 1,36 1an.

Gid tri BOD, va COD trong céac mau nudc mat & cic
vi tri quan trac cé su bién dong theo khong gian va thoi
gian quan trac tai 6/13 vi tri quan trac ting cao tai cac
vi tri NM1, NM2, NM3, NM8, NM9, NM13 diéu nay
ly giai 1a do tai cac vi tri 14y mau d6 chiu anh hudng boi
cac nguon thai khac nhau: mau NMI chju anh hudng
nudc thai cta lang nghé dét vong nguyét, NM2 chiu
anh hudng ctia KCN Yén Phong 2, NM7 va NM8 chiu
anh hudéng ctia lang nghé ndu rugu Pai Lam, NM9 chiu
anh hudng ttit KCN Yén Phong, CCN Phong Khé, CCN
Phong Khé 2 va lang nghé gidy Phong Khé, NM13 chiu
anh hudng ctia nha may xt ly nudc thai TP. Bac Ninh.

Béang 9. Bang dé xuit thang di€ém danh gia mic d¢ rai ro
cuia nudc thai cdng nghiép

Micd) | Thip | Trung | Kha Cao | Ritcao
rui ro Binh Cao
Thang 1-4 5-9 10-14 | 15-19 | 20-25
diém
Phén Chép | Vungchip nhan | Vung khong chip
vung nhén rui ro, can cd cdc | nhén rai ro
riiro | giai phap giam
thiéu rai ro moi
truong

Bang 8. Bang dé xuat thang di€ém danh gia mic d¢ thiét hai ciia nuéc thai cong nghiép gay ra

Micd) | Diém | Tiéuchudn phaply | DSivsi mditrudng | Tac dong dén stc khoe D3i voi cong dong
thiét hai dan cu
Nghiém 5 | Vugt nhiéu lan so véi | Cé déc tinh nguy hai, | Nguy hai tinh mang nhu | Nhiing  phin  d6i
trong QCVN40:2011 Co6t B | lam suy yéu céu tric | bénh man tinh,ung thu hay | hay nhiing biéu hién
moi truong dai han | gy doc cdp tinh... nghiém trong ctia cong
nghiém trong chung nhu kién tung. ..
bang ké 4 | Vugt QCVN40:2011 | Téc dong dang chu y | Tiép xic gdy cdc bénh ngdn | Nhiing phan d6i hay
CotB déi v6i moi truong ¢é | han nhiing biéu hién cta
gid tri va lam suy yéu cong chung dan dén
trung han cfu trac hé viéc hoa gia hai bén
sinh thai
Trung 3 | Vugt QCVN40:2011 | Tac dong dang chd y | Cé céc triéu ching bt dn | Nhiing lo ling cta dan
binh CotA v6inhting thanh phan | khi tiép xtic nhung chi giy | dia phuong gia ting,
moi trudng tac dong nhat thoi hay thoi | nhiing phé binh cua
gian rdt ngan bdo chi, truyén thong...
Thép 2 | bat QCVN40:2011 Cot | Nhiing tic dong moi | Bi man cdm da liéu cao v6i | Nhiing lo ling cdng
A trudng ngan ha chét 6 nhiém nhung khong | ddng bi gi6i han trong
anh hudng dén stic khoé | nhiing phan nan dan
dia phuon
Khong 1 | T6thon QCVN40:2011 | Khong c6 Bi min cam da liéu thong | Nhiing lo ling dan dia
dang ké CotA thuong, khong diang ké va | phuong nhung khong
c6 thé xtt Iy binh thudng | ¢6 phan nan
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Bang 10. Gia trj két qua phén tich nudc mit tai song Cau

Méi truong

TT | Ky hiéu mau Chi tiéu
Nhiét | pH DO TSS | BOD, | COD | NH,* | NO; | NO, Fe PO > Coliform
do (mg/1) | (mg/1) | (mg/1) | (mg/l) | (mg/l) | (mg/1) | (mg/l) | (mg/l) | (mg/l) | (MPN/100ml)
§9)
1 NM1 27,5 6,4 5,9 28 10,6 16,3 0,85 2,80 0,03 0,58 | 0,100 6500
2 NM2 28,0 7,1 5,9 26 10,4 16,1 0,14 1,25 | <0,02 | 0,52 | 0,100 6300
3 NM3 26,6 6,5 5,5 22 9,5 15,3 0,45 1,69 | <0,02 | 0,63 | 0,006 6500
4 NM4 27,5 6,6 5,9 26 5,6 11,3 0,15 2,73 0,03 0,52 | 0,100 4300
5 NM5 27,2 7,2 5,2 24 5,4 11,1 0,14 2,40 0,03 0,63 | 0,110 4100
6 NM6 27,1 6,9 5,5 22 5,8 11,5 0,13 1,34 | <0,02 | 0,29 | 0,050 3800
7 NM7 27,2 6.7 5,2 25 5,6 11,3 0,15 1,49 | <0,02 | 0,31 | 0,070 3800
8 NM8 27,0 6,7 5,0 27 11,8 17,5 0,57 1,39 | <0,02 | 0,68 | 0,070 5500
9 NM9 27,0 6,7 4,5 28 14,5 22 0,96 3,48 0,03 0,98 | 0,106 6800
10 NM10 26,6 6,8 53 25 52 11,8 0,22 1,28 | <0,02 | 0,26 | 0,075 3800
11 NM11 26,8 7,0 5,5 24 59 11,4 0,12 1,21 | <0,02 | 0,34 | 0,062 3500
12 NMI12 26,1 7,3 52 22 5,6 11,3 0,05 1,05 | <0,02 | 0,61 | 0,050 3100
13 NM13 26,4 7,0 54 28 12,8 18,6 0,28 1,29 | <0,02 | 0,52 | 0,130 6500
QCVNO08/2015 A2 6-85| =5 30 6 15 0,3 5 0,05 1 0,2 5000
25 8000
20| /'/\ » 7000 6500 5300 6500 BE0g 6500
15 | &
e ~— ey \ - GO0 5500
1o - —.\-\ R /—/\ - / E 5000 A300 3100
5 I <R o _ - § 4000 3800 3800 3R00 3500
0 z 3100
‘\‘!\\ *}‘!:u ‘\3““’ \ﬁbu é‘p é‘!‘u ‘\3"‘\ -53‘33 .5_@9%@&%@‘\+@{\‘+¢0 = ;::J':;
—a—COD (mg/l) 1000
—=—QCVN 08MT:20 1 S/BTNMT (A2) COD 0
—®—BODS (mg/L) NMI1 NM2Z NM3 NM4 NMS NM6 NM7 NME NM9 NMIONMIINMI2NMI3
QCVN 08MT:20 15/BTNMT (A2) BODS s Coliform (MPN/100m1) QCVN 08MT:20 15/BT NMT (B1)

A Hinh 1. Biéu do dién bién gid tri BOD, va COD ciia nudc
song Cdu tai khu viic nghién ciiu

Ham lugng vi khuin Coliform c6 trong nuéc Song
Céu nam trong QCVN 08-MT:2015/BTNMT vé6i ham
lugng ti 3100 MPN/100ml dén 6800 MPN/100ml.
Nguoén gy 6 nhiém Coliform cht yéu la hoat dong chan
nuodi, nuoi trong thiy san va cac nguodn thai sinh hoat
ctia cac ho chan nuoéi séng trén Iuu vic song Cau.

So sanh v6i Bédo cdo tong hop két qua mang ludi
quan traic TN&MT tinh Bic Ninh nam 2020 va 2021 cho
thay, CLN Cau doan chay tu huyén Yén Phong dén TP.
Béc Ninh két qua trong nghién ctiu nay c6 su bién dong
khong dang ké tai mot s6 vi tri 1dy mau chiu anh huéng
ctua ngudn thai cong nghiép déu bi vugt so véi véi
QCVN 08:2015/BTNMT Cot A2. Nhung van nam trong
gi6i han cho phép ctia cot B2. Két qua danh gid cho thdy
chat lugng nudc Song Cau tai khu vuc chiu anh hudng
ctia ngudn thai cdng nghiép van dugc st dung cho muc
dich tudi tiéu, thuy loi va muc dich st dung khac tuong
tu. Con nhiing khu vuc nudc song Cau khong chiu anh
huodng ctia ngudn thai thi van st dung dugc cho muc
dich c4p nudc sinh hoat nhung phai ap dung cong nghé
xti ly phu hogp.
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A Hinh 2. Biéu do dién bién gid tri Coliform cila nudc song
Cdu tgi khu vic nghién ciiu

3.2. Két qua ddnh gid CLN séng Cdu doan chdy tii
huyén Yén Phong dén TP. Bdc Ninh bang chi s6 CLN -
WQI

Duia trén cac thong s6 CLN co ban pH, TSS, nhiét 40,
do duc, DO, BOD,, COD, NH*, PO 43', tong Coliform
cua 3 dgt quan trac, két qua tinh todn gid tri WQI dugc
thé hién trong Bang 11.

Két qua Bang 11 cho thdy, gia tri WQI nam trong
khoang tii 63 - 93, gia tri WQI bién dong theo khong
gian va thdi gian trong 13 mau nuéc mét. Phén 16n cac
diém ldy méau c6 CLN t6t (CLN tuong duong véi mau
xanh) v6i 7/13 vi tri quan tric nudc 1a NM4 véi WQI =
87, NM5 véi WQI = 88, NM6 véi WQI = 89, NM7 véi
WQI = 89, NM10 véi WQI = 89, NM11 véi WQI =91
va NM12 v6i WQI = 93 (chiém 54%). Tiép theo d6 dén
chat lugng trung binh c6 chat lugng nudc tuong duong
v6i mau vang chiém 6/13 vi tri quan tric nudc la NM1
véi WQI = 68, NM2 v6i WQI = 74, NM3 v6i WQI =
70, NM8 véi WQI = 74, NM 9 véi WQI = 63 va NM13
v6i WQI = 71 (chiém 46%). Gia tri WQI tai cac vi tri
quan tric chiu tac dong tli cdc nguon thai ctia khu cong



KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 11. Gia tri WQI ciia mau nudc Song Ciu doan chay ti huyén Yén Phong dén TP. Bic Ninh

Miu | WQI | WQI | WQI | WQI | WQI | WQI | WQI | WQI |WQI,..| WQL, | Mau
DO | pH | BOD_ | COD | NH | NO; | NO | PO
NM1 | 76 | 100 62 73 29 93 | 100 | 100 60 68 Vang
NM2 | 79 | 100 63 73 100 | 100 | 100 | 100 62 74 Vang
NM3 | 69 | 100 65 75 63 | 100 | 100 | 100 60 70 Vang
NM4 | 76 | 100 80 94 | 100 | 94 | 100 | 100 82 87 Xanh
NM5 | 67 | 100 83 95 100 | 97 | 100 | 98 84 88 Xanh
NM6 | 70 | 100 78 93 100 | 100 | 100 | 100 87 89 Xanh
NM7 | 67 | 100 80 94 | 100 | 100 | 100 | 100 87 89 Xanh
NM8 | 64 | 100 59 71 53 | 100 | 100 | 100 70 74 Vang
NM9 | 57 | 100 51 63 28 8 | 100 | 99 57 63 Vang
NM10 | 67 | 100 85 91 100 | 100 | 100 | 100 87 89 Xanh
NMIl | 70 | 100 76 93 100 | 100 | 100 | 100 90 91 Xanh
NMI12 | 65 | 100 80 94 | 100 | 100 | 100 | 100 94 93 Xanh
NMI13 | 68 | 100 56 69 100 | 100 | 100 | 93 60 71 Vang

nghiép va cum cong nghiép khac nhau. Tai vi tri quan
trac NM1 nudc song Cau chiu tic dong tii nguoén thai
cua lang nghé Vong Nguyét va KCN Yén Phong 2C. Tuy
nhién ngudn thai ndm tai dau vi tri quan tric nudc ti
NM1 dén NM?7 (cach nhau khoang 15km) nén nguén
nudc thai dugc pha loang dén mot mic do nhat dinh,
sau do sé dugc hoa tréon vao ngudn nudc tao nén mot
chu trinh can bang khép kin gitia di s6ng thuc vat, dong
vat va vi sinh vat. Tai vi tri quan trdc nude ttit NM7, NM8
chiu anh hudng tii nguon thai ctia lang nghé Pai Lam;
vi tri quan trac nudc ti NM9, NM10 chiu anh hudéng
tti nguon thai cia CCN Phong Khé I, CCN Phong Khé
IT va KCN Yén Phong; vi tri quan tric nuéc cia NM13
chiu anh huéng ctia nguén thai tii nha mdy xt ly nuéc
thai ctia thanh ph6 Bac Ninh, khu cong nghiép Qué V.
Do do, tai cac vi tri quan trdic mau NM1, NM2, NM3,
NMS8, NM9, NM13 nuéc song Cau c6 thé dugc st dung
cho muc dich tuéi tiéu. Con lai céc vi tri quan tric khac
déu c6 thé dugc st dung cho muc dich cdp nudc sinh
hoat v6i bién phap xti Iy phu hgp. Két qua nghién ctiu
dugc so sanh véi Bao cdo tong hop két qua trén mang
ludi quan traic TN&MT tinh Bic Ninh nam 2020, 2021
cho thdy, co su tuongdong vé gia tri WQI tai cac vi tri
quan trac [7].

3.3. Ddnh gid rii ro méi truong nudc séng Cau
doan chdy tit huyén Yén Phong dén TP. Bdic Ninh
banh gia anh hudng ctia mdt s6 ngudn thai dén chét
lugng moi trudng nudc song Cau doan chay tii huyén
Yén Phong dén TP. Bic Ninh thong qua hé s6 RQ. Két
qua dugc thé hién trong Bang 12.

Tu Bang dé xudt thang diém trén (Bang 3, 4, 5)
nghién ctiu da tién hanh danh gia va cho két qua nhu
trong Bang 5, 6, 7. Tl két qua nhén dinh cho thdy rui
ro do nudc thai cong nghiép tai cac vi tri 1dy mau déi

Bang 13. Két qua phén loai rui ro cho cac ngudn nudc thai
cong nghiép

Rui ro cao Rui ro trung binh

NT1 |TSS, BOD,, COD, Coliform NH,, Téng N, Fe, Téng P,
Cr (VI)

NT2 | TSS, BOD,, COD, Coliform |NH, , Téng N, Fe, Téng P,
Cr (VI)

NT3 | TSS, BOD,, COD, Coliform |NH,, Tong N, Fe, Téng P,
Cr (VD)

NT4 |TSS, BOD,, Coliform NH, , Téng N, Fe, Tong P,
COD, Cr (VI)

v6i moi truong nudc mit luon phai duge quan tam va
can cd cac giai phap xt ly kip thoi. Tai cac khu cong
nghiép, cum cong nghiép ti huyén Yén Phong dén TP.
Béc Ninh hién da c6 hé thong xti ly nudc thai thi rti ro
lu6n ndm trong vung chdp nhén. Tuy nhién, van cin ké
hoach giam sat va c6 cac bién phap cu thé d€ giam rui ro.
Két qua nay so v6i két qua phén tich danh gia chét lugng
nudc la tuong dong nhau.

Qua Béang 16 cho théy, rui ro do nudc thai cong
nghiép doi véi moi truong nudec Song Cau la van dé luon
can phai xem xét. Tai cac chi s6 CLN thai, chat hiiu co
va Coliform thi rti ro moi trudng la cao hon so véi Fe ¢
thé thudc viing khong chdp nhan rui ro két qua nay so
sanh v6i bang 3.4 la tuong dong. Tl d6, cho thdy thanh
phan nudc thai cong nghiép gay rui ro cao doi véi hé
sinh thdi nudc song Cau la Coliform, TSS, COD, BOD,
nén can kiém soat t6t CLN thai néu khong cdc ngudn
nudc thai cong nghiép sé c6 rat nhiéu tiém ndng gay rai
ro moi truong cho nude song Cau cé thé thanh nguon
lay bénh cho quén thé sinh vat xung quanh va anh huéng
truc ti€p dén nguoi dan khu vuc chiu tac dong.
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Méi truong

Bang 14. Ma trén rui ro nuéc thai cia 4 nguodn thai cong Bang 15. Két qua ma tran rui ro cho nuéc thai cong nghiép

nghiép tai 4 vi tri
Chit Thanh phan bi tic dong Chét lugng Thanh phan bi tac dong
lugng | Nu6c mit | Phap | Cong | Stic khoe - Cac bénh vé nudc thdi | Nugc mit| Phap Cong | Stic khée - Cac
nude | (song Cau) | 1y | dong [pajian | Tieu | Ho hap (song | 1y | dong bénh vé
thai héa Céu) Da | Tiéu | Hé
Nudc thai 1 (NT1) liéu | hoa | hdp
Chit 4x2 4x5 | 4ax1 | 4x1 | 4x1 - Nudc thai 1 (NT1)
hitu co Chét hiiu TB RC T T T -
Coli- 4x2 4x5 | 4x1 4x1 4x2 - co
form Coliform TB RC T T | TB -
Fe 3x1 3x1 | 3x1 3x1 3x1 Fe T T T T T
Nude thdi 2 (NT2) Nudc thai 2(NT2)
Chat 5%3 4x5 4x3 4x2 4x2 - Chit hiiu C RC KC TB TB B
hiiu co co
Coli- 4x2 4x5 | 4x2 4x2 4x2 - Coliform TB RC TB TB | TB ~
form Fe T T | T [T ]|T
Fe 3x1 3x1 | 3x1 3x1 3x1 . -
Nuc thai 3 (NT3) — Nudc thii 3(NT3)
Chit 53 | 4x5 | 4x3 | 4x2 | 4x2 - Chat hiu c RC | KC | TB | TB | -
hiiu co o
Coli- 4x2 4x5 | 4x2 | 4x2 | 4x2 - Coliform 1B RC | TB |TB | TB | -
form Fe T T T T T
Fe 3x1 3x1 | 3x1 3x1 3x1 Nudc thai 4(NT4)
Nudc thai 4 (NT4) Chét htiu KC RC TB T T -
Chit 4x3 4x5 | 4x2 4x1 4x1 - co
hiiu co Coliform TB RC T T | T -
Coli- 4x2 4x5 | 4x1 4x1 4x1 - Fe T T T T T
form
Fe 3x1 3x1 | 3x1 3x1 3x1
Bang 16. Két qua phan viing rui ro nudc thai cong nghiép tai 4 vi tri
Moi trudng Phap ly Cong dong Stic khoe
NT1 Vung chép nhén rui ro Fe Fe Chét hitu co, | Chét hitu co, Fe
Coliform, Fe
Vung chdp nhan c6 bién phap giam Chat hiiu co, - - Coliform
thiéu rti ro moi trudng Coliform
Vung khong chép nhén rii ro - Chat hiiu co, Coliform | - -
NT2 Vung chdp nhan rai ro Fe Fe Fe Fe
Vung chép nhan c6 bién phép giam Coliform - Chét hitu co, | Chat hiiu co,
thiéu rtii ro moi trudng Coliform Coliform
Viing khong chép nhén rai ro Chét hitu co Chét hitu co, Coliform | - -
NT3 Ving chép nhén ri ro Fe Fe Fe Fe
Vung chdp nhén c6 bién phap giam Coliform - Chét hiiu co Chat hiiu co,
thiéu rti ro moi trudng Coliform Coliform
Viung khong chép nhén rii ro Chat hiiu co Chat hiiu co, Coliform | - -
NT4 Vung chdp nhan rui ro Fe Fe Coliform, Fe Coliform, Fe,Chat
hiiu co
Ving chép nhan c6 bién phép gidm Chit htiu co, - Chit htiu co -
thi€u rii ro moi trudng Coliform
Viung khong chép nhén rii ro - Chét hiiu co, Coliform | - -
4. Kétludn vdi gi6i han cho phép ctia QCVN nhu BOD,, COD va

Coliform trong d6 ham lugng BOD, nam trong khoang
tu 5,2 mg/L dén 14,5 mg/L vugt so véi QCVN tii 1,58 1an
cho dén 2,42 lan , tiép dén la COD nam trong khoang
tu 11,1 mg/L dén 22 mg/L vuot so véi QCVN tu 1,02
dén 1,47 14n va cudi cung la Coliform nam trong khoang

ba phan tich cac thong s6 CLN song Cau doan chay
qua huyén Yén Phong dén TP. Bac Ninh c6 chit lugng
nudc khd tdt, da s6 cac chi tiéu déu ndm trong gidi han
cho phép caa QCVN 08-MT:2015/BTNMT (cot A2),
Tuy nhién, con c6 mot s6 cac thong sé6 ndm ngoai so
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tu 3100 MPN/100ml dén 6800 MPN/100ml vugt so véi
QCVN T 1,1 - 1,36 lan.

ba danh gia CLN bang chi s6 WQI cho théy gia tri
WQI dao dong trong khoang tii 63 - 93, CLN cua cac vi
tri quan trac trong khoang tii trung binh dén t6t. Cac vi
tri quan trac ¢ CLN trung binh nhu NM1, NM2, NM3,
NM8, NM9, NM13 (chiém 46%); day 1a cac khu vuc chiu
anh hudng tii nguon théi ctia cic KCN va CCN huyén
Yén Phong. Con lai tit ca cac vi tri quan tric khac déu c6
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ASSESSMENT OF WATER QUALITY OF CAU RIVER IN THE SECTION
FROM YEN PHONG DISTRICT TO BAC NINH CITY

Nguyen Thi Phuong Mai, Tran Ngoc Tuan, Nguyen Nhu Yen

Hanoi University of Natural Resources and Environment

ABSTRACT

The study to assess the current status of Cau river water quality was carried out on 13 surface water samples
and 4 wastewater samples. The results show that most of the water quality parameters of Cau River are within
the allowable limits of QCVN 08-MT:2015/BTNMT, some parameters of BOD,, COD, Coliform exceed the
allowwable limit of QCVN 08-MT:2015/BTNMT from 1,02 — 2,42 times. Calculation results showed that the
average WQI of Cau River in the section from Yen Phong District to Bac Ninh City reached 63 to 93 points, river
water quality in the studied sections varied from average - good. Risk assessment in some rive sections directly
affected by waste sources showed that some parameters in industrial wastewater TSS, BOD,, COD, Coliform pose
high risks ti the Cau river water ecosystem should be taken to control the quality of wastewater. The use of a risk
matrix to indicate the high, medium and low risk areas of industrial wastewater for the environment is also a tool
to help managers in decision making to prevent future problems environmental risks.

Key words: Assessment, water quality, pollution, environmental risk assessment, Cau River, Yen Phong District
to Bac Ninh City.
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Méi truong

NGHIEN CUU DANH GIA TAC DONG DEN TAINGUYEN
VA MOI TRUONG CUA HE THONG SAN XUAT GIAY

BAO Bi TAI VIET NAM

Tran Phuong Ha', Van Diéu Anh'
Pao Thanh Duong?, Pang Tung Lam'

Pham Phuong Hanh?, Tran Thi Thu Lan*, V6 Thij Lé Ha"

TOM TAT

lugng, nguyén nhién liéu st dung.

San xudt gidy bao bi la mot trong nhiing nganh cong nghiép phu trg quan trong cho nhiéu nganh san xuit,
c6 quan hé méit thiét véi nén kinh t€ quéc dan va vdi su phat trién cta xa hoi, tuy nhién hoat dong nay ciing
da va dang géy ra cac tac dong t6i moi truong va tai nguyén thién nhién. Nghién ctiu ap dung phuong phap
danh gia tac dong vong doi clia hé thong san xuét gidy bao bi tai Viét Nam theo ba pham tru tac dong: Tong tai
nguyén thién nhién st dung, Tiém nang néng lén toan cau (GWP) va Ti€ém ning gay doc tinh sinh hoc nuéc
ngot. Két qua danh gia cho thdy tdng tai nguyén thién nhién dugc stt dung trong hé thong san xudt gidy bao bi
tai Viét Nam la 12.68 - 28.31 GJ_/tén gidy, GWP la 265 dén 537 kg CO, _ /tén gidy va tiém nang gdy doc tinh
sinh thai nudc ngot 1a dén 3.75 - 11.58 kgl,4-DCB-eq/tan gidy. Tac dong mdi trudng ctia hé thong san xuit
phu thudc vao quy mo, trinh do cong nghé san xuét va chu yéu quyét dinh béi hiéu qua ciing nhu loai nang

Tu khoa: Sdn xudt gidy bao bi, tac dong mai truong, danh gid vong doi.
Nhan bai: 30/6/2022; Stia chita: 12/9/2022; Duyét dang: 20/9/2022.

1. M6 dau

Gidy carton, gidy bao bi dong vai tro quan trong
trong linh vuc dong goi vi do bén, gia ré va ddc tinh
linh hoat ctia né. Tai Viét Nam, trong nhiing ndm gan
day, su phat trién cta thuong mai dién tt va hoat dong
xudt khiu tang trudng nhanh da thuc ddy nhu cau bao
bi dong goi tang cao. Theo s6 liéu thong ké cua Hiép
hoi Gidy va Bot gidy Viét Nam, nam 2020, tong tiéu
dung gidy bao bi dat 4,286 triéu tdn, tang 0,9% so véi
nam 2019 va xudt khéu gidy bao bi dat 1,526 triéu tan,
tang 95,3% so v6i nam 2019 [7]. Hién nay, gidy bao bi
dugc san xudt cht yéu ti nguyén liéu gidy thu hoi da
dem lai nhiing lgi ich 16n vé kinh t€ cing nhu vé moi
truong do tan dung dugc nguon nguyén liéu la gidy
phé liéu va giam lugng chat thai la gidy phé thai ra moi
truong. Tuy nhién, qua trinh sdn xuét gidy van st dung
mot lugng nhat dinh cac tai nguyén khac nhu nhién

liéu, nudc,... dong thai thai ra mai trudng mot lugng
chét thai bao gom khi thai, nudc thai, chat thai ran c6
tiém nang gay 6 nhiém moi truong. D€ c6 thé danh gia
mot cach dinh lugng cac taic dong dén TN&MT cua
qua trinh san xudt gidy bao bi lam co s cho viéc dé
xudt cac gidi phap gidm thiéu tdc dong hudng dén mot
nén san xudt bén viing, nghién ctiu dugc thuc hién véi
muc tiéu nhin dién va uéc tinh muc do tiéu thu tai
nguyén, tiém nang gay 6 nhiém moi trudng trong toan
bd qua trinh san xudt gidy bao bi theo tiép can Danh gia
vong doi (Life Cycle Assessment, LCA).

2. Phuong phap nghién ciu

Dbanh gia vong doi la phuong phap danh gia cac tac
doéng moi trudng phat sinh trong toan bo vong doi cua
mot san phdm hay hé thong san phdm, ké tu giai doan
khai thac, ché bién, cung cdp nguyén vat liéu, nang

' Vién Khoa hoc va Cong nghé Moi trudng, trudng Dai hoc Bach Khoa Ha Noi

2 Truong dai hoc Khoa hoc va Cong nghé Ha Noi
* Trudng dao tao, Boi dudng cdn bd Tai nguyén va Moi trudng

* Vién Hoa hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
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lugng cho qud trinh sdn xuét san phdm, dén giai doan
san xudt, van chuyén, phan phdi san phdm, giai doan st
dung va xt ly, thai bo cudi cung [1]. Trong nghién ctiu
nay, tic dong moi trudng ctia hé thong san xudt gidy
bao bi dugc danh gia bang phuong phap Panh gia vong
doi (LCA), dugc thuc hién theo TCVN ISO14040:2009.
Theo d6, nghién ctiu dugc tién hanh theo bon giai doan:
Xdac dinh muyc tiéu va pham vi, phén tich kiém ké, danh
gia tac dong vong doi va phan tich, dién giai két qua.
2.1. Xdc dinh pham vi nghién ciiu

Theo két qua khao sat so bo vé hién trang cia nganh
san xudt gidy bao bi tai Viét Nam, cic doanh nghiép
san xudt gidy bao bi trong nudc khong chi da dang vé
chting loai san phdm ma con vé quy moé va trinh do
cong nghé san xudt. Dya trén trinh d6 cong nghé san
xudt, cdc doanh nghiép san xudt gidy bao bi c6 thé dugc
phan chia thanh ba nhém véi cac mtc cong sudt tuong
ung nhu sau: Nhom 1 véi cong sudt >30.000 tdn/nam,
la nhém co s6 san xudt véi cong nghé san xudt hién dai,
v6i trang thiét bi dong bo, c6 ddc biét doi véi cac nha
may cong sudt > 50.000 tin/ndm con co trang bi, lap
dat hé thong diéu khién tu ddong hoa (QCS); nhom 2 véi
cong sudt 10.000-30.000 tdn/ndm la nhom cac co sd san
xudt 6 muc trung binh, c6 dau tu thiét bi kha dong bd
v6i hé thong diéu khién phéan tan DCS; va nhém 3 véi
cong sudt < 10.000 tdn/ndm la nhém céc co sé véi trinh
do cong nghé thap, may mdc va trang thiét bi phan 16n
la cac loai may moc da qua st dung dugc nhap khau tu
Trung Qudc, cdng nghé thiét bi lac hau. May moc thiét
bi chdp va, khong dong bd, khéng hodc rit it don vi
¢6 kha ning kiém soat dugc chit lugng san phdm dau
ra. Nhin chung, toan bo qua trinh san xuit gidy bao bi
tai ca ba nhom co s& dugc chia thanh bon giai doan
chinh bao gom: (1) Giai doan chuén bi nguyén liéu, (2)
Chuén bi bot, (3) Xeo gidy va (4) Sdy. D€ danh gia mot
cach toan dién céc tac dong moi truong ctia qua trinh
san xudt gidy bao bi theo ti€p cin danh gia vong doi,
pham vi nghién ctiu dugc lua chon bao gom toan bo
qua trinh san xuét gidy bao bi cia ba nhém quy mé quy
mo codng sudt. Ngoai ra, cc qua trinh cung ting nguyén
vat liéu, ndng lugng cho qua trinh san xudt va cac qua
trinh phu trg (nhu xt ly nudce cép, xu ly nudce thai, khi
thai) cing dugc phén tich ki€ém ké va danh gid tac dong
(Hinh 1).
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2.2. Phén tich kiém ké

Phan tich kiém ké bao gom quad trinh thu thip da
liéu va xt ly di liéu kiém ké ctia cac qua trinh thudc
pham vi nghién ctiu.

Cac dii liéu kiém ké dugc thu thip bao gom: Cac s6
liéu vé cac dong vao (bao gdom dién, nudc, nhién liéu,
nguyén liéu gidy loai, bot gidy, hoa chat...) va cac dong
ra (bao gém san phdm chinh, san phdm phu va cac
dong thai (khi thai, nudc thai, chat thai ran)) cta cac
qua trinh san xudt.

Dii liéu dong vao, dong ra ctia qud trinh san xudt
dugc thu thap tii qua trinh khao sat tai mot s6 nha may
san xudt bao bi tai ca ba mién Bac, Trung, Nam, két hgp
ké thiia cac nghién ctiu da cong bo. Bén canh do, mot
s6 udc tinh vé thai lugng cac chit 6 nhiém tit qua trinh
chay cta nhién liéu dugc thuc hién dya trén hé s6 phat
thai cia AP42 cua Hiép hoi BVMT My.

S6 liéu kiém ké mo phong qua trinh san xuét va
phan phoi cac nguyén vat liéu va nang lugng dugc trich
xudt ti bo di liéu nén Ecoinvent v.3.5.

Toan bo cic két qua kiém ké sau d6 dugc xu ly va
biéu dién theo don vi chiic nidng (1 tdn gidy bao bi tao
thanh tif qua trinh san xudt).

2.3. Danh gia tdc dong moi truong

bé danh gid cac tic dong mdi trudng do viéc su
dung tai nguyén thién nhién va phat thai cac chat 6
nhiém moéi trudng ctia hé thong san xuit gidy bao bi,
nghién ctiu st dung cac phuong phéap sau: (1) Phuong
phap CEENE (Cumulative Exergy Extraction from
the Natural Environment) dugc st dung dé€ danh gia
cac tac dong lién quan dén viéc khai thac va st dung
tai nguyén thién nhién va (2) phuong phap ReCiPe
dugc st dung dé danh gid tac dong lién quan dén cac
phat thai ra moi trudng (cu thé la Tiém ning néng lén
toan ciu (Global warming potential, GWP, don vi la
kgCOZEq), Doc tinh sinh thai nudc ngot (Freshwater
ecotocxity), FETP, don vi la 1,4DCB_eq) [2].

Trong phuong phap CEENE, tac dong moéi trudng
lién quan dén viéc st dung tai nguyén thién nhién dugc
danh gia thong qua udc tinh tng ning lugng hiu ich
(bi€u dién boi don vi: exergy, MJ_, GJ_ ) ctia tam loai tai
nguyén thién nhién (ndng lugng héa thach, ning lugng
hat nhan, quing kim loai, khoang san, khong khi, nuéc,
dat va cac ngudn ning lugng tai tao) dugc st dung [3].

3. Két qua va thao luin

3.1. Cdc tdc dong méi truong lién quan dén viéc sii
dung tai nguyén thién nhién

Két qua tinh todn miic d tiéu thu tai nguyén thién
nhién theo phuong phap CEENE cho thay tdng lugng
tai nguyén thién nhién dugc st dung tromg toan bd
hé thong san xudt gidy bao bi dao dong trong khoang
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12.68 - 28.31 GJ_/tdn gidy. Trong d¢ lugng tai nguyén
thién nhién dugc sti dung chu yéu trong chudi cung
ting nguyén nhién liéu, nang lugng cho qua trinh san
xudt gidy, cu thé la 12.35 - 27.82 GJex/tan gidy (chiém
dén 99% tong lugng tai nguyén st dung), tiéu thu trong
chudi cung ting nguyén nhién liéu, ning lugng cho hé
thong phu trg (xt ly nudce cap, xti ly nudce thai va xu ly
khi thai) gdn nhu khong dang ké 0.17-0.25 GJ_/tdn gidy
(Hinh 2A).
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A Hinh 2. Téng lugng tai nguyén thién nhién sii dung trong
hé théng san xudt gidy bao bi

Cac s6 liéu tinh todn ciing cho thdy, mtic do st dung
tai nguyén thién nhién theo cic nhém quy mo cong
sudt la khac nhau. Trong d6, nhém 3 - nhém c6 trinh
d6 cong nghé va ning sudt san xuét thdp nhat lai ¢
muc st dung tai nguyén thién nhién thip nhat. Piéu
nay dugc giai thich 1a do mac du nhém 3 c6 mic tiéu
hao nguyén vét liéu (nhu nuéc cdp, min cua, gidy loai)
cao hon hai nhém con lai, nhung nhém 3 stt dung mun
cua (chat thai phat sinh ti qua trinh san xuat, st dung
g0) lam nhién liéu thay thé cho dién va than; phén tai
nguyén thién nhién dugc tinh cho qua trinh san xuét
va cung ting mun cua thdp hon nhiéu so véi dién va
than (11.3 MJ_/kg mun cua so véi 31.2 M]_/kg than)
[4]. So sainh nhém 1 va nhom 2 ¢ thé thdy mic du
sti dung cong nghé san xudt tién tién va dong bo hon
nhom 2, cac so sG san xuit nhém 1 cé miic tiéu thu tai
nguyén thién nhién cao hon, 28.31 GJ_/tdn gidy so v6i
23.14GJ_/tan gidy. Nguyén nhan la do céc co s¢ nhom
1 ¢6 codng sudt cao hon nhung yéu cau vé chat lugng
san phdm gidy ciing cao hon, do vy phai st dung thém
bot gidy, phu gia va hda chit bén kho dé dam bao chét
lugng san phdm.

Két qua phan tich chi tiét lugng tai nguyén thién
nhién st dung cho hé thong san xuét gidy bao bi dugc
thé hién 6 Hinh 2B. C6 thé thdy qua trinh san xuit va
cung cap cac loai nhién liéu va nang lugng (dién) cho
qua trinh san xudt gidy tiéu thu nhiéu tai nguyén thién
nhién nhit. Cu thé d6i v6i nhom 1 va 2, qua trinh san
xudt va cung ting than, dién chiém 65 - 68% tong lugng
tai nguyén thién nhién can cho ca hé thong. Cac co s6
thudc nhém 3 st dung gdo/mun cua lam nhién liéu thay
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thé cho than, véi lugng st dung 16n (gip 2 lan so véi
khéi lugng than sti dung béi nhom 1 va 2), do vay qua
trinh san xudt va cung ting gb/mun cua tiéu tén 61%
tong lugng tai nguyén thién nhién tiéu diing trong toan
bd hé thong.

Duing thi hai trong viéc st dung tai nguyén thién
nhién la qua trinh san xuét va cung tng nguyén liéu
cho qua trinh san xudt gidy (bot gidy, gidy phé liéu).
Cu thé lugng tai nguyén can st dung d€ san xudt va
cung tng bot gidy cho cac so c6 ctia nhém 1 va nhom 2
lan lugt la 8.5 GJ_/tédn gidy va 6.8 GJ_/tan gidy bao bi,
chiém ty 1é 30% tong lugng tai nguyén st dung. Riéng
do6i véi nhém 3 do yéu cau vé chat lugng gidy thanh
phdm thép, do vay, cac co s& st dung dén 90% nguyén
liéu dau vao la cac loai gidy phé liéu, do vay lugng tai
nguyén tiéu tén cho cung ting nguyén liéu dau vao
(gidy va bot gidy) la rat thap, chu yéu cho qua trinh thu
gom gidy phé liéu.

Két qua chi tiét cac loai tai nguyén thién nhién can
st dung cho toan b hé thong san xuat gidy bao bi dugc
thé hién ¢ Hinh 3.
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A Hinh 3. Cdc tai nguyén thién nhién sii dung trong chudi
cung 1ing nguyén nhién liéu, ndang lugng, héa chdt cho qud
trinh sdn xudt gidy

Két qua cho thdy, nhién liéu héa thach Ia tai nguyén
dugc st dung nhiéu nhat trong hé thong san xuit cua
nhom 1 va 2. Lugng nhién liéu hoa thach st dung trong
hé thong san xudt ctia hai nhom tinh theo CEENE lan
lugtla 15.6 GJ_ /tdn gidy bao biva 13.3 GJ_/tdn gidy bao
bi (chiém 56% - 58% tong lugng tai nguyén thién nhién
st dung trong hé thong la 27.8 va 22.7 GJ _/tan gidy).
Nguyén nhan la do viéc sti dung moét lugng 16n than
cho cac 10 hoi tai cac co s& san xudt ctia hai nhom nay.
bat 1a tai nguyén dugc st dung nhiéu thu hai trong hé
thong san xuét cta hai nhém nay. Nguyén nhéan chu
yéu la do viéc stt dung bot gidy nguyén sinh ti gb trong
qua trinh san xudt gidy bao bi cta cac co s6 thudc hai
nhdém nay.

Ngugc lai d6i v6i nhom 3 dat 1a tai nguyén thién
nhién st dung nhiéu nhit véi téng lugng st dung 1a 7.2



GJ_/tdn gidy bao bi (chiém 57% tong lugng tai nguyén
thién nhién st dungla 12,4 GJ_/tan gidy), st dung nhién
liéu hoa thach diing thi hai véi tong lugng st dung 1a 3.3
GJ_/tan gidy bao bi (chi€ém 27% téng lugng tai nguyén
thién nhién). Nguyén nhén dan dén su khac biét gitia
nhém 3 véi hai nhom con lai 1a do nhém nay c6 quy mo
san xudt nho, qua trinh san xuat tht cong hon, muin cua/
g0 do véy dugc lua chon st dung thay thé cho than cam
la ngudn nhién liéu cung cip ning lugng.

Theo Bang két qua trén c6 thé thiy muc do su dung
cac tai nguyén khac nhu tai nguyén nudc va tai nguyén
tai tao phi sinh hoc chi chiém khoang 3-6% tng lugng
tai nguyén st dung, va muic do st dung cdc tai nguyén
nhu ndng lugng hat nhan, khoang san va quang kim
loai 1a r4t nho.

3.2. Tiém ndng néng lén toan cdu (Global
warming potential, GWP)

Két qua tinh toin GWP cho thay tiém ndng néng
1én toan ciu cua hé thong san xudt gidy bao bi dao dong
trong khoang 265 dén 537 kg CO, _ /tén gidy, tuy thuoc
vao cong sudt san xuidt. GWP cung giam dan ti nhém
1 dén nhom 3. Nguyén nhan la do lugng tiéu thu nhién
liéu va ndng lugng dién ctia cac hé thdng san xudt giam
dan tit nhom 1 dén nhém 3 (Hinh 4A).

Két qua tinh toan cling cho thay lugng khi nha kinh
(KNK) phat sinh tt chudi cung ting nguyén vat liéu,
nédng lugng cho qua trinh san xudt déong gép phan 16n
vao GWP ctia toan bd hé théng. Cu thé GWP ctia lugng
KNK phat sinh trong chudi cung ting nguyén vat liéu,
nang luong la 231 - 510 kg CO, /tdn gidy, chiém tu
87% - 95% tong lugng KNK phat sinh trong toan bo
hé thong. Su phat sinh cac KNK trong chudi cung ting
héa chat cho cac hé thong phu trg (xt ly nudc cap, xt
ly nudc thai va xt ly khi thai 16 hoi) 1a khong dang ké,
chi chi dong gop tii 5% - 14% vao tdng GWP ctia toan
hé thong.

Phan tich chi tiét lugng KNK phat sinh tu chudi
cung tng cho sdn xudt cho thdy trén 50% KNK phat
sinh ti qua trinh san xudt va phan phoi dién. Nguén
gay phat sinh KNK 16n thu hai la ti qud trinh san xuat
va cung ung nhién liéu (than, vé/mun cua) (Hinh 4B).
T6éng GWP ctia cac KNK phat sinh tii qua trinh nay d6i
v6inhém 11a 161 kg CO,  /tén gidy bao bi, nhom 2 1a
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3.3. Tiém nang gdy doc tinh sinh thdi trong nuéc
ngot (Freshwater ecotoxicity, FETP)
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A Hinh 5. Tiém ndng gdy doc tinh sinh thdi nudc ngot ciia
toan bo hé thong sdn xudt gidy bao bi

Két qua tinh toan tiém néing gay doc tinh sinh hoc
doi véi cac hé sinh thai nudc ngot thay tiém nang gay
dodc tinh sinh thai nudc ngot ctia toan bo hé thong san
xudt gidy bao bi gidm dan tit nhém 1 dén nhém 3, cu
thé 1a tit 11.58 kgl,4-DCB-eq/tan gidy dén 3.75 kgl,4-
DCB-eq/tan gidy (Hinh 5A). Lugng chat thai gay doc
tinh chu yéu phat sinh tlt chudi cung iing nguyén nhién
liéu, nang lugng cho qua trinh san xudt dao dong tu
3.55 kgl1,4-DCB-eq/tan gidy dén 11.40 kgl,4-DCB-eq/
tdn gidy, chiém 99% tong tiém ning ctia ca hé thong.
Trong do, cht yéu la do cac phat thai tit qua trinh
san xudt, cung ting dién va than véi téng mic phat
thai tuong tng 1a 3.31 - 19,48 kgl,4-DCB-eq/tdn gidy
(chiém 90% tong FETP cta toan bd chudi cung ting
nguyén nhién liéu, ning lugng ctia ba nhém) (Hinh
5B). biéu nay dugc giai thich do than va dién la hai
nguon cung cip nang lugng chinh trong qua trinh san
xudt va tiém nang gay doc tinh sinh thai khi san xuat 1
kWh dién va 1kg than 16n gap ti 3-6 lan qua trinh san
xudt 1 kg phu gia va hay nguyén liéu bot gidy [4]. Cac
phat théi tit chubdi cung Ging nguyén nhién liéu, nang
lugng cho cac hé théng phu trg ciing nhu cac phat thai
truc ti€p tii hé thong 1a rat thdp do hiéu qua cta hé
thong xt ly nudc thai, khi thai ctia cac co s6 cao, giup
xt ly hau hét cac chit 6 nhiém trong nudc thai va khi
thai ctia qua trinh san xudt gidy.

4. Kétluan

Ap dung phuong phép danh gia vong doi, nghién
ctiu da thuc hién danh gia cac tdc dong moi trudng cua
hé thong san xuit gidy bao bi ctia cac co sd san xuat
thudc ba quy mo san xudt khac nhau. Két qua danh gia
cho thdy, dé tao ra 1 tdn gidy bao bi, hé thong san xuit
can st dung 12.68 - 28.31 GJ__ tai nguyén thién nhién,
dong thai gay phat thai 265 - 537 kg CO,  KNK va gay
ra tiém nang gay doc tinh sinh thai nudc ngot la 3.75
- 11.58 kg1,4-DCB-eq. So sanh v6i qua trinh san xuat
gidy thliing carton véi cong nghé tuong tu tai mot s6
nudc dang phat trién cho thay két qua kha tuong dong
[4]. So sanh v6i cac cong nghé hién cé trén thé gidi [5,
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6] thi dinh mtc tiéu thu nudc va sy kiém sodt phat thai
nudc thai va chat thai ran ctia hé thong san xuat gidy
bao bi tai Viét Nam dat mtc d6 trung binh so v6i thé
gidi, tuy nhién hiéu qua xt ly/ki€ém sodt khi thai la chua
cao mdc du khi thai sau xti ly dap ting QCVN 19:2009/
BTNMT. Két qua danh gia trén ba pham tru tdc dong
(tong tai nguyén thién nhién st dung, tiém ning nong
1én toan cau va tiém nang gay doc sinh thdi nudc ngot)
cang cho thdy tac dong chu yéu phat sinh tii chubi cung
ting nguyén nhién liéu, nang lugng cho qua trinh san
xudt dong, trong d6 qua trinh san xuit va cung tng, su
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ABSTRACT

of energy and fuel used.

STUDY ON THE IMPACT OF THE PACKAGING PAPER PRODUCTION
IN VIETNAM ON NATURAL RESOURCE AND ENVIRONMENT
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Pham Phuong Hanh?, Tran Thi Thu Lan*, Vo Thi Le Ha"
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? Institute of Natural Resource and Environment Training (InNET)
* Institute of Chemistry, Vietnam Academy of Science and Technology (VAST)

Production of packaging paper is one of the important supporting industries for many manufacturing
industries and thus has been closely related to the national economy and the development of society. However,
this industry has caused different impacts on the environment and natural resources. In this study, Life
cycle impact assessment (LCA) method has been applied to assess the potential environment impacts of the
packaging paper production in Vietnam in three perspectives: total natural resources consumption, global
warming potential (GWP) and potential freshwater ecotoxicity. The assessment results show that the total
natural resources used in the packaging paper production system in Vietnam is 12.68 - 28.31 GJ_/ton of paper.
Its GWP and freshwater ecotoxicity potential is approximately 265 -537 kg of CO2-eq/ton of paper and 3.75 -
11.58 kg 1,4-DCB-eq/ton of paper, respectively. The environmental impact of the production system depends
on the scale and level of production technology and is mainly determined by the efficiency as well as the type

Key words: Production of packaging paper, environmental impact, Life cycle impact assessment.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

HIEU QUA XU LY CUA BO LOC SINH HOC TRONG HE THONG
TUAN HOAN NUGC NUOI TOM THE CHAN TRANG MAT B0 CAO

Nguyén Phu Bao™ |(1)
Tran Tuédn Viét, Trin Ai Quéc

Ton That Lang?

TOM TAT

Dua vao yéu cau ky thuét vé nudi tdom thé chéan trang va thuc tién ky thuat nuoi tom thé chan tring mat
do cao, bo loc sinh hoc (biofilter) trong hé théng tudn hoan nudc nuédi tom thé chan traing mat do cao da dugc
nghién ctu dé xuat. Két qua tinh toan da xac dinh dugc cac thong s6 vé can biang khdi lugng tong ammonia
(TAN, total ammonia as nitrogen), cht rin (TS, total solids), 6xy hoa tan, kich thudc bo loc biofilter va thoi
gian chdy ctia nudc trong bo loc sinh hoc. Két qua thi nghiém cho thay hi¢u qua xt ly 1a cao nhu loai bé H,S
khoang 97%, loai bo khoang 86% - 99%, hiéu suit ting nong do oxy hoa tan 70% - 77%.

T khéa: Tom thé chan trang, nuéi mat do cao, bg loc sinh hoc, tinh Tra Vinh.
Nhan bai: 25/9/2022; Svia chiia: 27/9/2022; Duyét dang: 29/9/2022.

1. M6 dau

Toém thé chan trang la mot loai ngoai lai, chi dugc
nudi trong cac hé thdng thadm canh (nuoi cong nghiép)
va néu nudi bang mo hinh céng nghiép mat do cao thi
mat do tha c6 thé 1én dén 200 - 500 con/m? [1]. O tinh
Tra Vinh [2], mét d¢ tha nuoi trung binh khoang 227
con/m?,mot s6 khu vic nudi v6i mat do cao hon nhu xa
Long Vinh (298 con/m?), x4 Long Hiiu va xa Hiép My
Tay (241 con/m?). Nu6i tom thé chin trang mat d6 cao
doi hoi phai trao d6i nudc nhiéu hon so véi nuodi tdbm
st [1] va day la nguon gay 6 nhiém mdi truong nudec
nghiém trong nhat. Thong ké vé hién trang nudi tom
thé chan trang mat do cao [2, 3] da cho thdy, luu lugng
nudc cdp - thai khoang 20 - 30% lugng nudc nudi/ngay
(trung binh khoang 28,7%). Vé6i ao nudi 1.000 m? thi
lugng nudc thai khodng 200 - 300 m*/ngay. Nhu véy,
néu chi tinh 3 huyén Cau Ngang, Duyén Hai va thi xa
Duyén Hai thudc tinh Tra Vinh thi lugng nuéc thai tu
ao nuoi tom thé chin trang mat d¢ cao khoang 659.080
- 988.620 m*/ngay trong thoi gian xa thai trung binh 4
gio/ngay. D€ bao dam chat lugng nudc nuodi tom dugc
goi la “sach” [2], ngoai viéc nudc dugce loai bo chét ran
lo lting (TSS) bing cach lang co hoc tai cac ao lang thi
con st dung mdt s6 hoa chit cho xti Iy nuée nhu thuéc
tim dé€ diét khudn khoang 4 kg/1.000 m? véi tin suét 3
ngay/lan, TCCA diét khudn khoang 5 kg/1.000 m® v6i
tan sudt 5 ngay/lan, chat khoang khoang 10 kg/1.000

'Vién Nhiét d6i Moéi trudng
*Trudng Dai hoc Tai nguyén Moi trudng TP. Ho Chi Minh

m’ v6i tan sudt 3 ngay/lan, thudc khang sinh khoang
20 g/1.000 m’ v6i tan sudt 7 ngay/lan, EDTA khoang
5 kg/1.000 m? véi tan sudt 5 ngay/lan. Viéc xa thai lién
tuc nudce tlii a0 nuodi tom thé chin tring mat do cao sé
lam 6 nhiém nguén tiép nhéan va viéc khai thac nudc
cdp lién tuc sé lam giam tai nguyén nudc, do d6 viéc tai
stt dung nudc nuodi tdm thé chan trang mét do cao la
nhu cau can thiét cua cac trang trai nu6i tom. Viéc tuan
hoan, tai sti dung nudc sé gitp ho dam bao dugc nguon
nudc, tiét kiém kinh phi cho xti Iy nudc cip ao nudi va
giam thiéu tac dong lén mdi trudng. Mot trong nhiing
giai phap tai st dung nudc hiéu qua trong nuoi trong
thiy san dugc khuyén cdo boi TS chiic Luong thuc
thuc phdm thé gidi (FAO) [4] la st dung hé thong tudn
hoan nudc nudi thuy san (Recirculation Aquaculture
System, RAS).

Loi ich ctia hé thong tuan hoan nudc nuoi tdom dugc
sti dung d€ ngan ngtia cac bénh ti bén ngoai d6i véi
hoat dong nuodi tdm chéan tring do day la hé thong khép
kin va giam lugng nudc tiéu thu. Vi mic do 6 nhiém
cao va thanh phan chat 6 nhiém da dang trong nuéc ao
nudi tdm thé chan trdng mat do cao thi c6 thé khang
dinh, nguén 6 nhiém nay la nghiém trong va can dugc
xt ly hiéu qua. Mot trong nhiing giai phap ky thuét
dugc dé xudt nham xt ly hiéu qua va tai st dung tai
nguyén nudc ao nudi tom la tudn hoan nudc theo cong
nghé RAS [5, 6], trong do vai tro ctia bd loc sinh hoc
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(biofilter) rat quan trong, gop phén xt ly triét d€ BOD,
va cdc chit gdy doc cho tom (NH,-N, N-NO,). Cac chat
thai chda nito (ammonium va nitrite) gép phan gay
doc cho thay san, do d6 viéc xti ly cac loai chat thai nay
la can thiét. RAS nghia la su tdi ché, tudn hoan nuéc
thai tii qua trinh nuoi thiy san dugc quyét dinh bai
mot chung vi sinh vat trong nudc.

Muc dich ctia quy trinh RAS dugc xdc dinh kha ro
rang, it trao d6i hon, c6 nghia la stt dung nuéc hiéu qua
hon, do d6 RAS dang 1a xu huéng phat trién trong nuoi
thiy san, dac biét la tom, ca. Do d6 viéc ting dung ky
thuat RAS trong nuodi tom thé chan traing mat do cao sé
gop phan st dung hiéu qua tai nguyén nudc va giam 6
nhiém moéi truong ngudn ti€p nhan.

2. Vat liéu va phuong phap

2.1. Vat liéu va mé hinh thic nghiém loc sinh hoc

B0 loc sinh hoc dugc st dung trong hé thong RAS
dugc nghién ctiu gom 2 loai la loc sinh hoc ¢6 dinh
va loc sinh hoc di dong. Téat ca cac bo loc sinh hoc
dugc thiét ké, lap dit va hoat dong chim dudi nudc
theo hudng dan [4, 7]. Trong bo loc sinh hoc ¢6 dinh,
gid thé nhua dugc ¢6 dinh va nudc chay qua vat liéu
loc nhu mot dong chay tang dé tiép xuc véi mang vi
khuén. Trong bd loc sinh hoc di ddng, cac gia thé nhya
di chuyén xung quanh nudc bén trong bo loc sinh hoc
bing dong dién dugc tao ra tii cich bom khong khi vao.
Do su chuyén dong lién tuc cta gia thé nhua, cac bo
loc tAng chuyén dong c6 thé dugc tiép xuc nhiéu hon
so véi cac b loc tang c6 dinh, do dé dat téc do luan
chuyén trén méi m’ bo loc sinh hoc cao hon.

Trong moi trudng nudc, cac thanh phén nitrogen
v0 o ton tai 6 cdc dang NH,*-N va NH,-N (goi chung
la TAN), NO,-N, NO,-N. Cdc qua trinh chuyén hoéa
chat thai sinh ra tlii nu6i tom dién ra bao gém, thanh
phén sufide dugc khti chuyén thanh sulfate khi bi 6xy
héa, qua trinh kht nito xay ra la nhd cac vi khudn.

Vi khuin Nitrosomones: Di héa amoniac (chua la
ion) thanh nitrite.

2NH"+OH +30,=2H"+2NO, +4H,0

Vi khuén Nitrobacter: Oxy hoa nitrite thanh nitrate

2NO,"10,=2NO,

Vi khudn Heterotrophic: Chuyén héa cac hgp chit
hiiu co ¢6 thé phan huy sinh hoc.

Cac thong s6 ky thuat caa vat liéu loc sinh hoc
dugc thé hién trong Bang 1; cac thong s6 ky thuat va
so do bo tri bd loc sinh hoc trong moé hinh nuoéi tom
thé chén trang mat d¢ cao la dugc thé hién trong Bang
2 va Hinh 1.
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Bang 1. Thong sd ky thuat caa vat liéu loc sinh hoc va di

dong
STT| Thongso Loc sinh hoc Loc sinh hoc
¢ dinh di dong

Xuat xi Dai Loan Viét Nam

2 | Vatliéuché |nylon Nhya HDPE tring
tao powder &

Polypropylene
3 | Kich thuéc 2000mm x 25 x 10mm
200mm

S6 16 - 19

5 | Dién tich bé 250 - 350 450 - 550
mait (m?/m?)

6 | Trong lugng - 100
(kg/m?)

7 | Do rong x6p 99 93-96
(%)

8 | Ap sudtlam - 1-3
viéc (bar)

9 | Nhiét d6 lam 5-45 5-55
viéc (°C)

Nurdre kinh: <309%

b

AO LANG

Vich ngan TSS

Logc sinh hge cé dinh

BOM NUGC TUAN HOAN
— 9

Lgc sinhhoe di djng

Cip
vi sinh

L

1 [
i

Nurbc tir b loc co hges =709 CIP Bano-oxygene

A Hinh 1. So do bé tri b loc sinh hoc ¢ dinh két hop vdi

bé loc di dong

Bang 2. Mgt s6 thong tin vé mé hinh thi nghiém nuéi tém
thé chan traing mat dg cao

D6 sdu nuGe ctia ao nudi (m) 1,20
Dién tich ao nu6i (m?) 1.560
Thé tich nudc ao nuodi (m?) 1.872
Thoi gian xa hang ngay (gio) 4

Ty 1é xa nudc ti ao nudi tdm (%) 26
Luu lugng nudc cap-thai (m*/gio) 122

Cac thong s6 d€ tinh todn cin bang vat chat lién
quan dén thtic an nuoi tdbm trong van hanh bo loc sinh
hoc (biofilter) nhu sau:

P.Oxy = - 0,50 kg tao ra v6i mdi kg thiic dn dugc

tiéu thu bdi ca, tom.

P.CO, = 1.375 gam tao ra v6i moi gam O, tiéu thu.



P.TAN =F x PC x 0,092

P.solids = 0,25 x kg thtic dn cho vao (co s& chat kho;
khoang 0,20 - 0,40).

Van hanh mo hinh: St dung vi sinh vat hitu hiéu
dugc phan lap ti nudc ao nuodi tom thé chan trang mat
do cao va hudng dan vé sti dung vi sinh vét trong hé
thong RAS [8].

Vi sinh vat cho qua trinh 6xy héa ammonia va
nitrite: Nitrosomonas va Nitrobacter.

Vi sinh vat xt ly chat hitu co: Streptomyces,
Lactobacillus va Bacillus, Saccharomyces.

Cép va duy tri vi sinh vat: Dugc cip bdi bo phan
cdp vi sinh vat nho giot, (mat d6 10° CFU/ml, ty 1¢é 30
lit/tuén).

Van hanh: 30% dugc cip bdi kénh cap nude 70%
nudc dugc bom tii muong lang ctia bo loc co hoc. Hon
hop nudc dugc tron chung va cho chay qua bo loc sinh
hoc (biofilter) trudc khi vao ao lang. Tai ao lang, nuéc
lai dugc bom vao muong dan va tuin hoan tré lai bo
loc sinh hoc (Hinh 1).

Thoi gian van hanh: 2 dot thi nghiém lién tuc trong
3 ngay, (3 ngay/dot)

2.2. Phuong phdp tinh todn cdc thong sé cia b
loc sinh hoc va ddnh gid hiéu quad xi ly
2.2.1. Tinh todn cdc thong so cua Biofilter

Theo tailiéu huéng dan vé thiét ké hé thong RAS [9]
va thuc té€ vé mo hinh thuc nghiém [2], phuong phéap
tinh todn can bang khoi lugng vét chét trong hé thong
RAS don gian dugc thuc hién nhu sau.

a. Kich thuéc ao nudi va khéi lugng:

x A A 2
Mat do téida — 50 lugng tom nudi /m (kg / mz)
s6 lugng tom/kg
Khéi lugng tom =V x Mat do t6i da (kg)

1000 x Khéi lugng tom
S6 lugng tom
Ty 1é thiic an = Ty 1é thic an quy vé % Khéi lugng
tom x Khoi lugng tom

Cén nang tom =

b. Tinh todn can bang khéi lugng TAN:
Tong TAN tit qua trinh nudi = 0,05 x Ty 1¢ thiic 4n
x Ham lugng protein trong thtic an
Ty 1é % TAN ti thiic 4n = 17 1¢ téng TAN
Ty 1é thtic an

Nong do TAN mong mudn trong nudc tudn hoan:

TAN_ . i nes, = 8id tri dat hiéu qua tot nhat

Su Nitrat hoéa thu dong (néu 10% sé dat yéu cau):
Chon 10%

TAN ton tai sau Nitrat hoa thu dong:

TAN =1,71x TAN

Nitrat héa thu dong con lai

Kht Nito thu dong: Chon 0%

-0,1

nudc tudn hoan

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Nong do Nitrate cao nhat mong mudn: 10 mg/L
Yéu cdu vé nudc b sung d€ duy tri ndéng d6 Nitrate:
(TAN ton tai sau nitrat hoa thu dong x 10%) x (1 - Khi nito thy dong)
Nong do Nitrate cao nhét mong mudn

Hiéu qua ctia Biofilter doi véi xui ly TAN:

Chon H, . % =50%

T6c d6 dong chay dé di chuyén TAN dat nong do
nhu mong mudn:

er(yc b sung =

TAN Biofiter

Vdong chay = TAN
nuwéc tudn hoan
HBioﬁter % % ( )

1 6
c. Tinh todn kich thudc bio](‘)llter:
Ty 1¢ khti Nito ude lugng: 0,45 TAN/m?/ngay
Yéu cau dién tich bé mat khti nito nhu ty 1é:
3 TANBg;ofiter
Ty 1é khr Nito wéc lwgng

1000
Dién tich bé mét ctia hé thong kh nito:
A, =300 m¥m’
To6ng thé tich cta hé thong khi Nito:

Apm yéu ciu

Vh _ Abm éu cau
, = —Dmyeucu
Apm ht
Do sau ctia hé thong kh nito:
Hht =12m Vht
Thé tich/d¢ sau 6 viung bé mit =—
ht

Chu vi cua Biofilter:
Vhe/ Hit
6

Chu vigjefiiter =

d. Tinh todn can bang khoi lvigng tong chdt ran (TS):
Udc lugng ty 1é % thiic an thanh chat thi ran: Chon
20% - 25% theo FCR.
Chat ran tlf sdn xuat:

Cig o = Ty 1€ thiic dn x Uc lugng ty 1é % thiic an

thanh TS

Nong do TSS mong muén (gia tri an dinh): C =
10 mg/L
Udc lugng ty 1é % thiic &n thanh chat thai rdn: Ty 1¢
thiic dn bién thanh chit ran.
Udc lugng ty 1é % dugc di chuyén boi bay: 50%
Chat thai rdn con lai sau bay:
154000

Crs conlai = 11,25 — 10 X 1000000

= 9,71 kg/ngay

Hiéu suét ctia hé thong: Dugc dat t6i thiéu 50%.
Ty 1é dong chay d€ di chuyén SS dat néng d6 nhu
mong mudn:
Crs con lai 9,71
= 10

=
Hp, % X 1T0565 0,80 X 755

Ty 1é dong chay = = 1213750 L/ngay = 843 L/phut
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e) Tinh todn can bang khoi lugng dxygen:
Oxygen dugc st dung/kg thic dn: 30%
Oxygen dugc st dung bdi thiic dn cho thém:
=Ty lé thtic an x Oxygen dugc st dung/kg thic in

C

Oxygen
Noéng do 6xy hoa tan trong ao mong mudn (gia tri
dn dinh thip nhit):
Cro min = 2 Mg/L
Noéng do 6xy hoa tan dugc cung cdp cho ao nuoi
(gia tri 4n dinh cao nhat):
Cho ma = 18 mg/L
Oxygen st dung bdi qué trinh khti Nito thu dong:
Oxygenkhinvito = (17 1€ tong TAN — TAN

Téng 6xygen dugc st dung:

Nitrat hda td con lai)

z COxygen = COxygen + COxygen khtr Nito

T6c do dong chay mong mudn:

Z COxygen

Vi P
dong chdy CDO max CDO min

1000000
2.2.2. Tinh todn todn hiéu qud cua biofillter

Hiéu suit ctia bo loc sinh hoc d6i véi tiing thong s6
6 nhiém trong hé thdng xt ly tudn hoan nudc nuodi tom
thé chan trang mat d¢ cao dugc tinh nhu sau:

Nong do chat 6 nhiém dau ra sau thoi gian t
x100%

Hiéu sudt loc cta biofilter = — —
j ’ Nong do chat 6 nhiém dau vao

3. Két qua va thao ludn

3.1. Tinh todn cdc thong so ky thudt cia bé loc
sinh hoc (biofilter)

Céc tinh todn theo dé xuit [9] la dugc dua vao
thong tin va di liéu thuc t€ cia mo6 hinh nuo6i tom thé
chén trang mat do cao nhu thé hién trong Bang 2 va két
qua khao sat thuc té [2]. Ngoai ra, nhiing thong tin nay
ciing dugc yéu ciu kién thic thu dugc tu kinh nghiém
ctia ngudi nuoi tom. Két qua tinh toan cac cac thong sé
ky thuat ctia bo loc sinh hoc (Bang 3).

Bang 3. Két qua tinh toan cac thong sd ky thuit cia b loc sinh hoc (biofilter)

STT Théng s6 | Gidtri | Ponvi Nguén dii liéu
A. Kich thuéc ao nuéi va khoéi lugng
1 | D6 sdu nudc cta ao nudi 1,20 m
2 | Dién tich ao nudi 1.560 m?
3 | Thé tich nudc ao nuodi 1.872 m’
4 | Mat do nuoi t6i da 3,63 kg/m?
5 | Khoilugng tom 6.799 kg/ao nudi | Két qua khao sat thuc t&
6 | Mat d6 nudi tom 227 con/m?
7 | Can ndng tom 29.952 gm/m?
8 | Ty lé thiic &n quy vé % khoi lugng tom 0,0125 %
9 | Tylé thtic an 85 kg/ngay
B. Tinh toan cin bang khéi lugng TAN
10 | Ham lugng protein trong thtic dn 38% Gia tri thuc té
11 | Tylé téng TAN tii qué trinh nudi 1,61 kg/ngay | Pugc tinh tu ty 1¢ thic dn va ham lugng
protein trong thiic an
12 | Tylé % TAN tui thiic én 0,019 % Dugc tinh tii ty 1 TAN trong qua trinh
nuoi voi ty 1é thic dn
13 |No6ng d6 TAN mong mudn trong nudc | 1,00 mg/L Mtic n6ng do TAN trung binh trong ao
tudn hoan nuoi tom
14 | Sy nitrat héa thu dong 10 % Gia thiét & muc thap nhét
15 | TAN ton tai sau nitrat hoa thu dong 1,45 L/ngay | Bugc tinh ti téng ty 1é TAN nudi tom va
% nitrat thu dong
16 | Khi ni to thu dong 0 % Gia thiét la khong xay ra
17 | Nong do nitrate cao nhit mong mudn 10 mg/L QCVN 08-MT:2015/BTNMT (cot B1)
18 | Yéu ciu vé nuGc bd sung d€ duy tri nong | 145.331 L/ngay | Tinh todn khéi lugng nudc bg sung cho
do nitrate phan thai vao kénh.
19 | TAN c6 san dén biofiter sau khi xu ly chdt | 1,31 kg/ngay | Pugc tinh tif TAN ton tai va TAN bg
thai sung
20 | Hiéu qua cta biofilter d6i véixtily TAN | 50% Gia thiét & muc thip 50%
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VA UNG DUNG CONG NGHE
STT Thong s6 Gia tri Don vi Nguon dii liéu
21 | T&c do dong chay d€ di chuyén TAN dat | 2.615.955 L/ngay | Dugc tinh tit hiéu qua xt ly TAN cta
noéng d6 mong mudn biofilter
C. Tinh toan kich thuéc biofilter
22 | Ty lé khti ni to uéc lugng 45% TAN/m?/ | Udc lugng 90% ctia hiéu sudt biofilter
ngay
23 | Yéu cau dién tich bé mit kht ni to nhu | 2.907 m? DPugc tinh tii ty 1 kht ni to udc lugng véi
ty 1é TAN di dén Biofilter
24 | Dién tich bé mat ctia hé thong kh nito 300 m?/m? S6 liéu cong bo cta nha san xuét
25 | Téng thé tich ctia hé thong kht nito 9,69 m’ DPugc tinh tit yéu ciu cta dién tich bé
mit véi ty 1€ dién tich bé mat/thé tich cta
MBR.
26 | Chi phi mdi don vi cia hé théng khi nito
27 | Chi phi hé thong khti nito
28 | D¢ sdu ctia hé thong khu nito 1,08 m Tinh bing 90% d¢ sau ctia ao nuoi
29 | Thé tich/dd siu ¢ viing bé mit 8,97 m?
30 | Chu vi cta biofilter - c& dinh. 9,20 m Tinh todn thuc té€ tii b biofilter ¢d dinh.
Chua tinh b biofilter di dong
D. Tinh toan can bang khdi lugng TS
31 | Ubc lugng ty 1¢ % thic dn thanh chdt thai | 25% DPugc tinh tu ty 1é thic &n thia di vao
ran ngudn nuGe
32 | Chét ran tl san xuét 21,25 kg/ngay | Pugc tinh tii ty 1é thiic an thanh chét rin
v6i khoi lugng thiic an.
33 | Nong do TSS mong muén 10 mg/L 50% gia tri thdp nhit QCVN 08-
MT:2015/BTNMT
34 | Udc lugng ty 1 % thiic dn thanh chat thai | 50% Gia thiét phan hay thiic 4n 50%
ran
35 | Udc lugng khéi lugng chét rén di chuyén | 10,62 kg/ngay | Udc tinh tit chdt rdn nuoi tom véi ty 1é
bai biofilter chuyén héa chét rin
36 | Chit thai ran con lai bo biofilter 9,17 kg/ngay | Tinh tii néng d6 TS véi luu lugng nuée
b6 sung va hiéu qua biofilter
37 | Hiéu sudt ctia hé thong biofilter 50% Gia tri udc lugng cho hiéu qua cua hé
théng
38 | Tylé dong chay dé€ di chuyén TSS dat néng | 1.834.058 L/ngay | Pugc tinh tii n6ng d6 TSS mong mudn,
d6 nhu mong mudén 1.274 L/phut hiéu sudt biofilter va lugng TS con lai
E. Tinh todn cin bang khdi lugng Oxygen
39 | Loc ngap nudc (1=yes, 0=no) 0 Ao nudi khong st dung vung dat ngap
nudc
40 | Oxygen dugc st dung/kg thic dn 30%
41 | Oxygen dugc st dung bai thtic én cho | 25,50 kg/ngay
thém
42 | Nong do oxy hoa tan trong ao mong mudn | 5,0 mg/L
43 | Nong do oxy hoa tan dugc cung cip cho | 18,0 mg/L
ao nudi
44 | Oxygen st dung bdi qua trinh kht ni to | 0,74 kg/ngay
thu dong
45 | Oxygen st dung cho kht ni to trong |- ,00 kg/ngay
biofilter
46 | Téng oxygen dugc st dung 26,2 kg/ngay
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STT Thong s Gia tri Don vi Nguon dii liéu
47 | Téc d6 dong chay mong mudn 2018046 L/ngay
F. Tinh toan dong chay qua Biofilter

1 | Dong chay (Lit/phut) 1.401

2 | Dién tich mat cit dong chay cua Biofilter (m?) 4,08

3 | Luu lugng nuGe chay qua mat cit (m?*/phut) 1,401

4 | Luu lugng nudc thai ra hang ngay (m*/ngay) 513

5 | Thoi gian (X gio) 2,47

Nhu vy, dé hiéu sudt hé thong xt ly tuidn hoan
nudc ao nudi tom thé chan trang mat do cao thi can
bom nudc tuan hoan véi thoi gian 1a 2,47 gio.

Thuc té, ao nudi tdm ludn van hanh hé thong bom
nudc trong 4 gi6 do do, so véi két qua tinh toan ly
thuyét thi thoi gian van hanh thuc té€ la dam bao.

3.2. Vin hanh mo hinh cho ao nuéi tom thuc té,

chén trang mat d¢ cao 1a hiéu qua. Nong do cac chét 6
nhiém trong nudc ao nudi tom thé chin tring mat do
cao sau khi dugc xt ly boi biofilter la thdp va déu dat
QCVN 02-19:2014/BNNPTNT [10].

Nong do oxy hoa tan la rat cao, trung binh khoang
7,27 mg/L va dap tng t6t cho viéc nudi tom thé chan
trang. Gia tri nay cao hon rat nhiéu so véi gia tri giéi

han quy dinh cia QCVN (quy dinh >3,5 mg/L) [10]
va hudng dan cua tinh Tra Vinh (quy dinh 24,0 mg/L)
[11].

Céc ion c6 tinh doc nhu TAN, nitrite déu c6 nong
do rat thap va dat cac quy dinh tuong ting nhu QCVN
(quy dinh NH, < 0,3 mg/L) [10].

So v6i cac hudng dan vé chét lugng nudc nudi tom
dugc phd bién trén thé gisi [12] thi chit lugng nudc
dugc xt ly bang bo loc sinh hoc trong hé théng tuin
hoan nudc nuodi tom thé chan tring mét do cao cua
nghién ctiu déu c6 nong do cac thong s6 co ban dat
chét lugng nhu huéng dan (Bang 5).

tdi si dung nudc 70%

Van hanh: Nudc kénh duge bom truc tiép tu kénh
cdp nude (30%) va tit bo loc co hoc (70%). Hén hgp
nudc dugc tron chung tai muong dan (Hinh 1) va cho
chay qua bo loc sinh hoc (biofilter) trudc khi vao ao
ling. Tai ao lang, nudc lai dugc bom tudn hoan tra lai
vao muong dan dén dén bo loc sinh hoc.

Thoi gian van hanh: 2 dot thi nghiém lién tuc trong
3 ngay, (3 ngay/dot).

Nhén xét: Hiéu qua hoat dong ctia bd loc sinh hoc
trong hé thong xt ly tudn hoan nudc ao nuodi tom thé

Bang 4. Tdng hgp két qua trung binh vé danh gia hiéu  Bang 5. Két qua va hiéu suit van hanh thi nghiém bd loc

qua cua bo loc sinh hoc (biofilter) trong hé thong xti ly  sinh hoc (biofilter)
tuan hoan nudc ao nudi tém thé chan tring mat do cao Théng | Pon | Két qua phan tich dénh gié thii | Hiéu | Hiéu
STT | Thongsé | Donvi Vu nuéi Vunuéi |Trung 0 vi nghiém sudt % | sudt %
tom 1 tom 2 binh Mau | Miu | Mau3 | Miu4 | sau02 | sau 04
Dot | Dot | Dot | Dot 1 2 ngay | ngay
1 2 3 4 TSS mg/L | 42 | 30 9 11 41,67 | 47,92
1 |pH - 7,18 | 7,33 | 7,46 | 7,66 | 741 | |Oxy mg/L | 45 | 48 6,8 7,1 | -97,54 | - 96,72
2 | Carbon mg/L 1,84 | 1,73 | 1,63 | 1,54 | 1,69 | |hoatan
dioxit (DO)
(€O, NH-N | mg/L | 1,54 | 1,22 | 0,03 | 004 |-97,06]-97,06
3 |Téng mgCaCO,/L | 90,0 | 80,6 | 83,9 | 91,1 | 864 | INO-N |mg/L | 042 | 0,34 | <001 | <001 | -7667 | -76,67
cung H,S mg/L | 023 | 0,12 | <0,028 | <0,028 | - 78,57 | - 82,14
4 Ej(ing mgCaCO,/L | 100,0 | 87,8 | 75,6 | 79,4 | 857 BOD, mg/L | 36 28 6 5 417 | 000
cm
3 P kiém | mg/L | 110 | 120 115 120 -70,00 | - 63,33
5 | Ammonia mg/L 0,039 0,031 {0,022 | 0,024 | 0,029 -
(dang N) I\;gugf;: Trung tam Ky thudt Tai nguyén va Moi truong Tra Vinh, thdng
o 3/2022.
6 I\Il\llglteN mg/L 0.01410,02110,0131 0,013} 0015 | Gy . Maw 1: Pau ra bo ldng trong luc - vao Biofilter.
(NO,-N) Mau 2: Mau tron giita nudc kénh (30%) va ddu ra bo lang trong luc (70%).
Do min % 0,097 0,090 | 0,084 | 0,076 | 0,087 | Mdu 3: Ddu ra bo loc sinh hoc Biofilter (Ldn 1) - thii nghiém sau 2 ngay.
Oxy hoa mgO,/L 6,96 | 7,18 | 7,43 | 7,50 | 7,27 | Mau 4: Ddu ra b¢ loc sinh hoc Biofilter (Ldn 2) - thii nghiém sau 4 ngay.
tan
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Nhan xét: Hiéu sudt van hanh b6 loc sinh hoc
(biofilter) 1a kha hiéu qua d6i véi hon hgp nude kénh
(30%) va nudc ao nudi tom sau khi dugc lang trong
luc (70% dugc 14y ti muong lang ctia bd loc co hoc).
Miic giam cao nhét la ammonia va nitrite véi muc giam
nong do trong nudc dédu ra khoang 97,06% (nitrite) dén
97,54% (ammonia). Pay 1a hiéu qua kha cao khi két
hop gitia loc sinh hoc ¢6 dinh véi loc sinh hoc di dong.

Hiéu suat xti ly tudn hoan nudc déi véi TSS va BOD,
ciing kha cao, khoang 70 - 82%. Diéu nay cho thay,
ngoai kha nang khti cac chat doc cé trong nudc ao nuodi
tom thé chan trang mat do cao thi b loc sinh hoc con
c6 kha nang loc cac chét lo lting, 6xy hoa chat hiiu co
mot cach rat hiéu qua.

Noéng do cac chat gay doc doi véi su song cta tom
thé chan trang (nitrite, sulfide) la thap va & mtic khong
phat hién thdy. Nhu vy tic dung cua hé vi sinh vat va
cung cap oxy doi véi biofilter la hiéu qua.

H¢ thong tuan hoan xt ly nudc nuoi tom thé chan
tring mat do cao 1a tdc dung khong dang ké dén
lugng chit ran hoa tan trong moéi truong nude do do
dé can bang do kiém trong nudc nuodi tom thé chan
trang van phai thuc hién cong doan cén bing nudc
bing khoang chat.

3.3. Hiéu sudt loai bé chdt 6 nhiém

D¢ danh gid hiéu qua vé loai bo chéit 6 nhiém trong
cac nguodn nudc cap cho ao nudi tom thé chan trang
méat do cao, gom:

Nudc dugc lay truc tiép tii kénh, chiém ty 1é nho
hon 30%.

Nudc ao nudi tdom dugc ldy ti muong lang sau khi da
dugc xti ly bang lang trong luc: Chiém ty 1¢ 16n hon 70%.

Nudc lay cho danh gia hiéu qua cua biofilter trong
hé théng tudn hoan nudc ao nudi tdm thé chan tring
mat do cao dugc ldy tai dudng dan nudc vao ao lang.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Nhan xét: B loc sinh hoc trong hé thong xt ly tuan
hoan nudc nudi tdom thé chin traing mat d6 cao khong
anh hudng dén nong do cac chét ran hoa tan, tdng kiém,
ddé man clia nudc ao nuodi tom, do dd, khi nong do cac
thong s6 nay thay doi tii nudc kénh thi can phai thuc
hién viéc b6 sung cac khoang chit dé€ can bang nudc.

Déi v6i khi doc H,S, hiéu sudt loai bd ctia bo loc sinh
hoc 1a kha cao, trung binh khoang 97%. Véi hiéu suit
nay, nong d6 H_S trong nudc sau khi dugc xtt ly va dua
vao ao lang la rat thap, hau nhu la khong phat hién thay
(LOD = 0,01 mg/L).

Cac chat 6 nhiém dinh duéng do phat sinh tit chat
thai cia tom (ammonia, nitrite) cling dugc loai bd véi
hi¢u suédt kha cao, trung binh khoang 86% - 99%. Ca
hai thong s6 chi thi cho 6 nhiém dinh dudng nay dugc
chuyén héa nhanh thanh nitrate (N-NO,, khong doc cho
tom) nho vao hé vi sinh vat va bo loc sinh hoc “di dong”.

Nho su cung cdp nano-6xygen tai bd loc sinh hoc
“c6 dinh” va cdp khi tai bd loc sinh hoc “di dong”, hiéu
sudt loai bo chét hitu co la kha t6t thong qua sy gia ting
noéng do o6xy hoa tan trong nudc dau ra. Két qua tinh
toan cho thay, hiéu sudt tang nong do 6xy hoa tan trung
binh 1én dén 70% - 77%.

Hiéu sudt loai bo tong ciing, tdng kiém ctia hé thong
tudn hoan nudc ao nuoi tdm thé chén tring mat d6 cao
la trung binh thap, hiéu suit trung binh giam khoang tu
20% (tong kiém) dén 24% (t6ng cting). Yéu td tao ra muic
giam nay la hiéu qua ctia hé thong da loai bo t6i da khi
cacbon dioxit trong nudc ao nudi tom thé chan trang.

Két ludgn: Két qua tinh todn céc thong s6 ky thuat
cho b¢ loc sinh hoc trong t6ng thé hé thong tuan hoan
nudc nuoi tom thé chan traing mat do cao c6 thé chua
dugc xem nhu 1a mét mo hinh ¢é tinh hoan thién cao
dé stt dung ngay ma can trai qua ap dung thuc tién dé
xac dinh cdc sai s6 kinh nghiém. Két qua tinh toan vé

Bang 6. Tong hop két qua danh gia hiéu qua loai bo chit 6 nhiém ctia b loc sinh hoc (biofilter) trong hé théng tuan hoan

nudc ao nudi tdm thé chin tring mat do cao

Thong s6 Don vi Vu nuoi tom 1 Vu nuoi tom 2

VT1 VT2 VT3 VT1 VT2 VT3
pH - 7,68 7,72 7,70 7,72 7,73 7,74
Carbon dioxit mg/L 2,44 2,65 1,07 2,21 2,57 0,90
Téng cling mg. .../L 123 119 98 127 113 85
Téng kiém mg, /L 112 106 82 114 99 88
Ammonia mg/L 0,248 1,920 0,034 0,542 1,936 0,028
Nitrite mg/L 0,608 0,683 0,010 1,049 1,200 0,010
D6 man % 0,113 0,112 0,093 0,107 0,108 0,087
Oxy hoa tan mg /L 4,22 4,14 7,37 4,54 4,27 7,59
Hydrogen sulfide mg/L 0,494 0,442 0,010 0,353 0,569 0,010

Ghi chii: VT1: Mau nudc kénh
VT2: Mau nudc sau ldng trong luc - vao biofilter
VT3: Mau nudc sau hé théng tudn hoan nudc - vao ao lang
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van hanh mo hinh tht nghiém cting cho nhiing s6 liéu
kha quan, mac du vay, viéc thiét ké b loc sinh hoc
cling can phai cé cong cu tinh toan cac thong s6 ky
thuat tuong Ging mdt cach chi tiét va thyc tién hon.
Khuyén nghi: D€ 4p dung cac tinh todn ky thuat cho
bd loc sinh hoc trong hé thong tuidn hoan nudc nudi
tom thé chan tring mat do cao dugc hiéu qua, nén ap
dung trén mot hé thong thuc té va dugc phat trién, van
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ABSTRACT

EFFICIENCY OF BIOFILTER OF RECYCLING ACULTURE SYSTEM OF
HIGH-DENSITY WHITELEG SHRIMP (LITOPENAEUS VANNAMEI)

Viet Nam Institute for Tropical Technology and Environmentalal Protection

Ho Chi Minh University of Natural Resources and Environment

Based on the technical requirements of white leg shrimp farming and the technical practice of high density
whiteleg shrimp culture, a Biofilter in the system High density whiteleg shrimp (RAS, recirculation aquaculture
system) has been proposed. The calculation results have determined the parameters of mass balance of total
ammonia as nitrogen (TAN), mass balance of solids (TS), mass balance of Oxygen, Biofilter filter size and flow time
of shrimp pond water in biofilter. The test results have shown that the treatment efficiency is high such as removing
H,S about 97%, removing ammonia about 86% - 99%, increasing dissolved oxygen concentration 70% - 77%.

Key words: Whiteleg shirmp, high density shirmp farming, biofilter, Tra Vinh province.

Nguyen Phu Bao’, Tran Tuan Viet, Tran Ai Quoc

Ton That Lang
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KET QUA NGHIEN CUU KHOA HOC ‘é
VA UNG DUNG CONG NGHE

g

KHA NANG HAP PHU MOT SO CHAT THAI CONG NGHIEP
CUA GRAPHENE DA LGP CHE TAO BANG PHUONG PHAP

NUNG SOC NHIET

Au Duy Tuén!
Lé Thi Thu Huong, Hoang Minh Hai
Nguyén Thanh Binh

(2)

TOM TAT

Trong bai bao, vat liéu graphene da 16p dugc ché tao tit hgp chat graphite GIC (Graphite Intercalation
compound) trén hé thiét bi quy mo pilot, huéng t6i san xudt ban cong nghiép cung cap véi s6 lugng 16n. Cac
mau vt liéu da dugc ché tao bang phuong phap nung séc nhiét tit cac hat GIC c6 kich thuéc ban dau khac
nhau va ching dugc st dung d€ nghién cttu kha néng loai bo chat thai cong nghiép thong qua viéc danh gia
kha ndng hap phu chat mau xanh metylen va dau DO (Diesel Oil). Anh hudng cac diéu kién nhu khoi lugng
graphene, khoi lugng chét bi hip phu, thoi gian hap phu... ciing dugc khao sat. Két qua cho thdy véi cac loai
graphene da 16p khac nhau muic d¢ hap phu chat mau xanh metylen va ddu DO 1a khac nhau, két qua thu dugc
tot nhat véi mau ché tao ti cac hat GIC c6 kich thuée 180um va & nhiét d6 nung sé¢ nhiét 550°C.

Tu khoa: Graphene exfoliation, hdp phu, xanh methylene, ddu DO.

Nhan bai: 19/8/2022; Siia chiia: 27/9/2022; Duyét dang: 29/9/2022.

1. M6 dau

Graphene v6i cic tinh chit dac biét ctia ciu truc
hai chiéu (2D) nhu: Tinh chat co hoc, tinh chit nhiét,
quang, dién, dién tich bé mdt riéng 16n..., nén ngay tu
khi dugc phat hién lan d4au vao nam 2004 cho t6i nay,
n6 da thu hut nhiéu sy quan tam, nghién ctiu trong
cac linh vuyc khac nhau [1-4]. Hién nay, graphene dugc
ché tao bang nhiéu phuong phdp khac nhau: Phuong
phép ling dong hoi héa hoc - CVD (Chemical Vapor
Deposition) thu dugc vat liéu graphene don 16p (bé day
0,35 nm) hodc vai I6p. Tuy nhién, phuong phap nay
bi han ché vé lugng vat liéu thu dugc va c6 gia thanh
cao. Bing cach khac, graphene c6 thé dugc boc tach tu
graphite véi s6 lugng 16n dudi dang graphene da 16p, 1a
loai vat liéu cdu tric 2D dang 14 c6 bé day nho hon 100
nm. Trong phuong phép nay, ngudi ta st dung loai hgp
chét graphite dugc xen chén bdi cac chat dé bay hoi (hat
GIC), tao luc déy khi nung s6¢ nhiét lam tach cac l6p ra
khoéi nhau. Viéc nung soc¢ nhiét thudng dugc thuc hién
trong 10 vi song hodc 16 cao tan. Phuong phap ding 1o
cao tan c6 uu diém 13 dé thuc hién va thuan tién cho
viéc tu dong hoa quy trinh san xuét trong cong nghiép.

Trong nganh céng nghiép, cac loai ddu mdy hay
thuéc nhuém dugc st dung kha rong rai, tuy nhién,

trong qua trinh st dung, phan chat thai ctia chung lai
tr¢ thanh nhiing tic nhan giy 6 nhiém ngudén nudc.
Vi vay, viéc xti ly nudc thai chiia cac cht 6 nhiém nay
la mdt yéu cau biic thiét d€ bao vé sinh vét s6ng trong
nudc, tranh pha hay canh quan, gép phan BVMT
song [5-6]. Trong s6 nhiéu phuong phap xu ly chat
thai, phuong phéap thu héi ching bing viéc stii dung
vat liéu hap phu cho thdy c6 tinh mdi, hiéu qua va cé
tinh kha thi cao, dac biét nhat 1a huéng st dung vat liéu
graphene dang thu dugc nhiéu sy quan tdm nghién ctiu
[7-8].

Bai bao trinh bay két qua nghién ctiu ché tao vat liéu
graphene da 16p bang phuong phap nung sdc nhiét, 1a
phuong phap cho phép san xudt vat liéu véi s6 lugng
16n. Ngoai ra, ting dung graphene da 16p trong viéc thu
hoi chat thai cong nghiép dugc ddnh gia qua viéc khao
sat kha nang ctia ching trong hip phu dau DO va chat
mau xanh methylene (MB).

2. Thyc nghiém

Graphen da 16p dugc ché tao tii hgp chat graphit
(GIC-graphite intercalation compound) va dugc thuc
hién trén mot hé thiét bi dugc nghién ciu, thiét ké va
ché tao tai Vién Vit ly, dua trén nguyén tac gia nhiét

'Vién Vat ly dia cdu, Vién Han lam Khoa hoc va Cong nghé Viét Nam

2Vign Vit ly, Vién Han lam Khoa hoc va Cong nghé Viét Nam
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nhanh bang cich nung s6c nhiét. Buéng nung cta thiét
bi la 16 cao tan cam ting dién tii dang Ong, lam viéc &
ché d¢ lién tuc véi tan s6 dong dién trong khoang 100
KHz, vat liéu dau dugc dua vao phan gitia cia budng
nung d€ thuc hién phan ting. Hinh 1 mo6 ta so d6 cong
nghé va quy trinh ché tao dugc thuc hién trén hé thiét
bi néu trén, hé nay c6 thé ché tao dugc graphene da 16p
ti bot GIC véi cong sudt khoang 1 kg/ngay.

Nguyén . . Pdng goi
ligu GIC Ld cao tin »| Phin logi o it
4 4
T tbe 46 qus
'I - the dp quat Toe dj quat
B{ ditu khién Trong lugng
Tbe dd nap licu trung tam

A Hinh 1: So do khdi thiét bj ché tao graphene da I6p

Trong cac nghién ctiu trudc day cta nhéom [9-10],
graphene da 16p thu dugc sau khi nung s6c nhiét &
nhiét do 550°C co thé tich tang khoang 50-300 lan so
v6i thé tich ban dau caa bot GIC. Trong nghién ctu
nay, cac mau graphene da 16p dugc ché tao ti cac hat
GIC ¢6 kich thuéc nhu sau: 300 um, 180 pum, 100 um
va 80 um (tuong ting kich thuéc mesh 50, 80, 150 va
200 va dugc ki hiéu lan luot 1a: EG 50, EG 80, EG 150
va EG 200), buong nung soc nhiét dugc duy tri 6 nhiét
do 550°C, thoi gian luu cta vét liéu trong buéng nung
nho hon 5 giay.

Cdu trac tinh thé cta cic mau EG dugc do bang
phép bang phuong phap nhiéu xa tia X (XRD), thuc
hién trén may Panalytical Empyrean Instrument, tai
Dai hoc Khoa hoc tu nhién, Pai hoc Quéc gia Ha Noi.
Hinh thdi hoc ctia vt liéu dugc khéo sat bang kinh hién
vi dién tu quét (SEM) Hitachi S-4800, thuc hién do tai
Vién Khoa hoc Vit liéu, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam (VAST). Dién tich bé mat riéng
dugc danh gia qua phuong phap do hdp phu - nha hap
phu N, (BET) trén mdy TriStar II Plus, tai Vién Héa
hoc - VAST.

Dbé xac dinh kha nang hdp phu dau diesel (DO), cac
phép do dugc tién hanh nhu sau: Can 1g mau EG bang
can phan tich chinh xac 4 s6 cho vao trong c6c dung
mau, 14y 200ml dau DO (tuong ting khdi lugng 165g)
dé tu tlt vao coc, d€ ngam trong 12 gio. Sau d6 dung
tui loc, tach bod dau DO thiia va thu ldy mau EG sau
khi da hép thu ddu. D€ mau trong vai loc 8 gi¢ réi tién
hanh can mau. Méi mau dugc do ldp lai 3 14n 14y gid tri
trung binh, trong lugng dau DO hdp thu bdi cac mau
EG dugc tinh dya trén sy thay déi trong lugng mau
trudc va sau qua trinh hép phu.

Tuong ty, khda nang hdp phu chit mau Xanh
Methyelen (MB), dugc thuc hién nhu sau: Can 0,3 g
mau EG, 14y 100 ml dung dich MB véi cac ndong d6 khac
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nhau: 10 pmol/ml, 20 umol/ml va 30 umol/ml, th&i gian
ngam hap phu theo dai: 0, 15, 30 va 45 phut. Viéc xac
dinh néng d¢ chat mau MB trudc va sau khi hip phu
bdi cac mau EG dugc thuc hién bang phuong phap so
mau. Do hip thu quang dugc xac dinh tai budc song
665 nm va thuc hién trén hé do UV-VIS Ocean Optics.

3. Két qua va thao ludn

3.1. Cdu triic, hinh thdi ciia cdc mau EG

Hinh 2 la gian d6 nhiéu xa tia X ctia cac mau EG,
c6 thé thdy tit ca cac mau déu cé dinh déc trung sac
nhon véi cuong dd6 manh tai géc nhiéu xa 26 quanh
26,4° (tuong ting v6i khodng cach 3,35A ctia mit tinh
thé& 002 ctia graphite). Ngoai dinh dic trung nay ra, con
thdy mot dinh m& rong véi cuc dai tai goc 22,8° tuong
ling v6i khoang cdch mit tinh thé 3,724, do bi gian ra
sau khi gay s6c nhiét, day dugc coi la dinh ddc trung
cho graphene da 16p. So sanh vé cuong do ctia hai dinh
nay, ching t6i nhan thdy c6 sy khac nhau gitia cic mau,
cuong do dinh ddc trung cho graphite 16n nhét thé hién
¢ mau EG 200 va EG 80, trong khi né kha thap dé6i véi
mau EG 150.
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A Hinh 2. Gidn dé nhiéu xa XRD ctia cdc mau: EG50, EG80,
EG150 va EG200

,  MauEG200 ,
A Hinh 3. Anh chup SEM ctia cdc mdu EG sau khi nung séc

nhiét 6 550°C



Bang 1. Thong s6 lién quan tGi cdc mau EG

Tén Mau EG50 | EG80 | EG EG
150 200
d (um) 300 180 100 80

Dién tich bé mat riéng | 36 32 22 20
(SSA) (m%/g)

Két qua chup anh SEM cuia cdc mau graphene
EG (Hinh 3), tuong tu trong bdo cdo [9-10], cic mau
graphene EG cho thdy cdu truc dang la mong, su tach
16p khé t6t. Anh SEM vé6i dd phéng 16n ctia mau EG50
cho thay bé day 14 graphen da 16p vao khoang 50 nm.

Két qua do dién tich bé mit riéng (BET) ctia cac
mau EG dugc thé€ hién trong Bang 1. Tu két qua nay
cho théy rdng véi cac hat GIC c¢6 kich thudc 16n hon sé
cho phép ché tao dugc cac graphen da 16p c6 dién tich
bé mat riéng 16n hon, hay ndi cach khac la tao ra cac la
c6 bé day mong hon.

3.2. Ddnh gid khd nang hdp phu ddu diesel (DO)

Céc mau EG dugc ngam trong dau DO, c¢6 thé thay
do cac mau graphen réit nhe, x6p nén khi cho vao dau
DO hay dung dich xanh Methylene, chtiing sé ndi lén
trén bé mat, tao ra su phén 16p trong qua trinh ngam
hép phu. Sau thoi gian ngam 12 gi®, quan sat thay su
phan tach kha ro6 rét gitia cic mau graphene va dau.
biéu nay cho théy su thuén lgi trong khi tach cac mau
ra khoi dau DO, day c6 thé coi 1a uu diém cua cdc mau
graphene da l6p da ché tao dugc.

Luong diu DO hip phu (gram)

£050 o Eais E0200

Miu EG

EG 50 EG 80 EG 150 EG 200

A Hinh 4. Mdu EG ngam trong ddu DO va gid tri ddu DO
dugc hdp phu béi 1 gram cdc mau EG

Hinh 4 cho thdy viéc ngdm graphene EG trong déu
DO va lugng dau DO dugc hip phu bdi 1g mau. G day
c6 thé nhan thay lugng ddu DO dugc hdp phu l6n nhat
tuong ting v6i mau EG 80 va nho nhat véi mau EG 200.
Viéc giam muc d6 hidp phu ddu do viéc giam dién tich
bé mit riéng ctia mau la mot két qua hoan toan dé hiéu
do bé mat 14 2D graphen c6 tinh than dau. Tuy nhién
khi so sanh két qua d6i véi 2 mau EG50 véi EG80 thi
ta khong thu dugc két qua theo quy luét nay ntia, diéu
nay chi c6 thé gidi thich dua trén kich thudc phén tu
ctia dau DO 16n hon nhiéu so véi kich thudc phan tu ni
to N, (sti dung trong phép do BET), vi vay, mic di mau
EG50 c6 dién tich bé mit riéng 16n hon mau EG80,
nhung nhiéu kha nang s6 lugng kich thudc 16 x6p du
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16n cho phép hép phu ddu DO & mau EG50 la it hon so
v6i & mau EG80.

3.3. Ddnh gid kha ndang hdp phu chdt mau Xanh
Methylen (MB)

Hinh 5 trinh bay két qua do kha nang hap phu MB
cua cdc mau EG50, EG80 va EG150 phu thudc vao thoi
gian va & cac nong do chit mau khac nhau: 10 pmol/L,
20 pmol/L va 30 pmol/L. Tl két qua nay, cho thdy cac
mau hép phu chit mau MB kh4 tét, t6t nhit v6i mau
EG150. Dé6i véi tat ca cac mau EG, khi st dung dung
dich loang (10 pmol/L), thi sau khoang thoi gian 15
phut gan nhu MB da bi hdp phu hoan toan va gan nhu
toan bo mau dung dich bi mat di. Déi véi dung dich
MB dic hon (30 pmol/L), mau EG80 va EG150 can
khoang 30 phut, trong khi mau EG50 can dén 45 phut
dé c6 thé quan sat dugc hiéu ting nhu trén.

A Hinh 5. Gid tri hdp phu cia dung dich Xanh Methylene
ting mau EG 50, EG80 va EG150 sau khodng thoi gian: 15
phut, 30 phiit va 45 phit

Cac mau EG thé hién kha niang hdp phu chit mau
MB rét khac biét so véi khi chung hdp phu dau DO.
Kha ning hdp phu MB khong tang theo d¢ 16n ctia dién
tich bé mat riéng ctia mau, so sanh gitta mau EG50 va
EG150 cho thdy mau EG150 tuy c6 dién tich bé mat
riéng nho hon nhung lai thé hién kha niang hdp phu
MB t6t hon. Su khac biét nay c6 thé dugc giai thich
nhu sau: Céc 14 nano graphene da 16p c6 cdu tric dang
phién 2D, v6i bé mét phién c6 tinh ky nudc, trong khi
dung dich MB dugc pha trong nuéc nén viéc hap phu
MB vao bé mat phién la khong uu tién so véi viéc hap
phu tai cac vi tri canh cta phién nano. Mt khac, néu
so sanh vé€ hinh dang cac phién nano ciia mau EG50 véi
mau EG150 c6 thé thdy ty 1¢é phan dién tich canh/dién
tich mat phién nano cta mau EG150 14 16n hon so véi
mau EG50, do n6 c¢6 duong kinh phién nho hon (100
pm so v6i 300 um - Bang 1) va bé day 16n hon.

4. Két luan

Tu két qua thuc nghiém, c6 thé nhén thdy rang cc
vat liéu graphene da 16p ché tao dugc c6 kha nang hép
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phu t6t d6i véi ca dau DO (dat 50g/g) va chat mau
Xanh methylene, tuy nhién, ban chét caa su hdp phu 2
chat nay la tuong do6i khac nhau do ddc tinh than nudc/
ky nudc ctia cac chat trong moi trudng hap phu. Daéi
véi viée thu hoi loai chit than dau (nhu dau DO) thi vi
tri uu tién cho hdp phu la tai bé mat la nano graphen,
trai lai d6i v6i chét than nudc thi vi tri hdp phu uu tién
hon la tai cac canh bién ctia 14 nano. Cac két qua tii thuc

TAI LIEU THAM KHAO

1. Novoselov K, Geim A, Morozov S, Jiang D, Zhang Y,
Dubonos S, Grigorieva I, Firsov A: Electric field effect in
atomically thin carbon films. Science 2004, 306:666-668.

2. SuY, Wei H, Gao R, Yang Z, Zhang ], Zhong Z, Zhang Y:
Exceptional negative thermal expansion and viscoelastic
properties of graphene oxide paper. Carbon 2012, 50:2804-
2809.

3. Raza M, Westwood A, Brown A, Hondow N, Stirling C:
Characterisation of graphite nanoplatelets and the physical
properties of graphite nanoplatelet/silicone composites for
thermal interface applications. Carbon 2011, 49:4269-
4279.

4. Mohd Shah NRA, Mohamad Yunus R, Rosman NN,
Wong WY, Arifin K, Jeffery Minggu L. Current progress
on 3D graphene-based photocatalysts: From synthesis to
photocatalytic hydrogen production. International Journal
of Hydrogen Energy 2021;46:9324-40.

5. Qiang Liu, Pollution and treatment of dye waste-water.
IOP Conf. Ser. Earth Environ. Sci. (2020.) 514, 052001.

nghiém nay cho phép dinh huéng ché tao vat liéu co
cdu trac hgp ly nhét cho viéc hip phuy, thu héi cac chat
thai cong nghiép khac nhau.

Loi cam on: Nghién ctu nay dugc thuc hién véi
st hd trg tai chinh ctia Vién Han 1am Khoa hoc va
Cong nghé Viét Nam cho nhiém vu ma s6: UDPTCN
04/20-22m

6. S. Jamaly, A. Giwa, S.W. Hasan, Recent improvements in
oily wastewater treatment: progress, challenges, and future
opportunities, J. Environ. Sci. 37 (2015) 15-30.

7. V. Chabot, D. Higgins, A. Yu, X. Xiao, Z. Chen, ]. Zhang,
A review of graphene and graphene oxide sponge: material
synthesis and applications to energy and the environment,
Energy Environ. Sci. 7 (2014) 1564.

8. Leandro Pellenz, Layrton J.S. da Silva, Luciana P.
Mazur, Guilherme M. de Figueiredo, Fernando H.
Borba, Anténio A. Ulson de Souza, Selene M.A. Guelli
Ulson de Souza, Adriano da Silva. Functionalization of
graphene with nitrogen-based groups for water purification
via adsorption: A review. Journal of Water Process
Engineering 2022, 48, 102873.

9. N.T. Binh, N.D. Dung, N.T.M. Huong, L.T.T. Huong, N.T.
Tinh, Proceeding of SPMS2015, Ho Chi Minh City, 498
(2015).

10. Nguyén Dinh Ding, Nguyén Trong Tinh, Nguyén Vii
Giang, Mai Diic Huynh, Nguyén Thanh Binh, Proceeding
+of SPMS2017, Hue City, 899 (2017).

WASTE MATERIALS

ABSTRACT

ADSORPTION CAPACITY OF MULTI-LAYER GRAPHENE PREPARED
BY THERMAL SHOCK HEATING FOR REMOVAL OF INDUSTRIAL

Institute of Geophysics, Vietnam Academy of Science and Technology
Le Thi Thu Huong , Hoang Minh Hai, Nguyen Thanh Binh
Institute of Physics, Vietnam Academy of Science & Technology

In this paper, multi-layer graphene materials were fabricated from graphite GIC (Graphite Intercalation
compound) on a pilot equipment used for semi-industrial production of large quantities. All material samples
were prepared by thermal shock heating of GICs with different initial sizes and they were used to study the
abilitity to remove some industrial waste materials through assessing the adsorption capacity for methylene blue
and DO (Diesel Oil). Effect of conditions such as graphene sample weight, adsorbent mass, adsorption time,
etc. was also investigated. The results show that with different types of multi-layer graphene, the adsorption
levels of methylene blue and DO oil are different, the best results are obtained with samples made of GIC with
grain size of 180 um, and at heating temperature of 550°C

Key words: Graphene exfoliation, adsorption, methylene blue, diesel oil.
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

NGHIEN CUU ANH HUGNG CUA NEN MOI TRUONG
DEN KHA NANG PHAN HUY RHODAMIN B TRONG NUGC

BOI HE COFE-LDH/PMS

Tran Thu Huong, Pao Thi Huong, Nguyén Tran Dién

Tran Thi Trang, Nguyén Thi Huyén |(1)

Nguyén Trung Diing’

TOM TAT

Trong nghién ctiu nay chuing t6i khao sat anh hudng ctia cac anion (Cl, NO,, SO,*, HCO,, HPO *, CO,* &
noéng do 5 mM, 15 mM) va nén mau nudc sinh hoat dén hiéu qua loai bd Rhodamin B tti qua trinh hoat héa
PMS bai xic tac CoFe-LDH 6 diéu kién t6i uu [RhB] = 70 mg/L; [Xuc tac] = 50 mg/L; [PMS] = 500 mg/L;
Nhiét do = 30°C. Khi sti dung nudc cét hai lan, sau 5 phut phan hiuy dugc 99,095% RhB. Két qua cho thay su
c6 mdt ctia cdc anion & ndng do thap (5 mM), mic d6 dnh hudng anion nhu sau: NO, = Cl = SO, < HPO * <
HCO, = CO,”, khi tang néng d¢ anion 15 mM, thd ty ting dan vé kha ning tc ché sy phan huy Rhodamin B
nhu sau: NO, < SO* < CI' < HPO,* < HCO, = CO,*. Sy c6 mit clia cdc nén mau nudc sinh hoat (Nu6c thai
sinh hoat, nuéc Ho6 Tay, nudc thai cong ngiép sau xti ly) déu lam phan htly hoan toan Rhodamin B. Trong do,
nudc thai sinh hoat, nuéc Ho Tay lam tang cuong toc do phan hay va giam thoi gian xt ly. V6i nuéce song T6
Lich lam tic ché su phan huy Rhodamin B dat 50,94% sau 5 phut.

T khoa: CoFe-LDH, hydroxit I6p kép, phiiong phédp dong két tiia, PMS, goc sunphat.

Nhan bai: 31/8/2022; Stia chita: 14/9/2022; Duyét ding: 20/9/2022.

1. Giéi thiéu

Khoang 10 - 20% t6ng san lugng thudc nhuém dugc
thai ra ti nganh cong nghiép dét may va cac hoat dong
cong nghiép khac da lam ra gia ting méi nguy hiém cho
moi trudng do khong phéan huy sinh hoc, doc tinh cao va
kha ning giy ung thu. Trong d6, Rhodamin B la thudc
nhudm cation, stt dung phé bién trong nganh cong nghiép
dét nhuém do tinh bén mau va gia thanh ré [1]. Nhiing
nd luc dang ké da dugc thuc hién d€ phat trién cac cong
nghé tién tién gitp xt ly nudc thai bi 6 nhiém boi thude
nhudém. Hién nay, viéc sti dung cac qua trinh 6 xy hoéa
tién ti€n (AOP) trén co s goc sunfat (SO,”) da dugc dé
xudt nhu mot cach d€ phan hay céc chit 6 nhiém htu co
nguy hai trong moi tridng nudc nha tinh 6 xy hoa cao (E°
=2,5-3,1V), hing s6 t6¢c d6 phan huy cc chit 6 nhiém
cao 10°- 10° M™.s, khoang pH xt ly rong (pH = 2 - 8)
[2]. G&c sunphat c6 thé hinh thanh tii qué trinh hoat hoa
peroxymonosulfate (PMS) bang cac tic nhan khac nhau
nhu kim loai chuyén tiép, nhiét, siéu 4m, btic xa tti ngoai,
vi séng. Trong d6, hoat héa PMS béng cach st dung xuc
tac di thé trén co s& kim loai chuyén tiép (Fe, Co, Cu va
Mn) c6 nhiéu vu diém do kha nang tai st dung va dé dang
tach chat xuc tac da qua stt dung khoi moi trudng phan

ting, dong thoi khong can cung cip ning lugng cho qua
trinh hoat hoa [1].

Trong diéu kién thuc té, qua trinh 6 xy hoéa thuoc
nhum béi cac géc tu do cé thé bi anh hudng bai
anion ctia nidc thuc (CI, SO,*, NO,, HCO,, HPO *,
CO,”) va thanh phédn ctia nu6c thai dét nhuom, cic
anion nay c6 thé hoat dong nhu mot chat dap tat goc
tu do d€ hinh thanh cdc gbc tu do co6 tinh 6xy hoa
yéu hon. Trong nghién ctiu cia Bo Sheng va cong
su, su c6 mat cta anion Cl" (<1 mM) lam giam hiéu
qua phan hty cua thuéc nhuom axit dacam 7 (AO7)
do phan tng dép tit goc ty do, tuy nhién, khi ham
lugng Cl 16n hon 1 mM lam tang téc do phan huy cta
thu6éc nhuo¢m AQO7 béi phan ting truc ti€p cua Cl véi
PMS hinh thanh cdc dang hoat dong cua clo (Cl, va
HCIO), thtc ddy phan ting phan huy AO7. Diéu nay
ciing quan sat thdy, khi c6 mét anion photphat [3],
Minghua Nie va cong su chi ra su ¢ mat cta CO» ¢
nong do thip (0,5 mM va 5 mM), gy tc ché sy phin
hty AO7, su ting cuong phian huay AO7 dugc quan
sat 6 nong do CO,> (> 5 mM), do ting pH dung dich
dén 11.4, thic ddy sy hoat hoa PMS trong méi trudng
kiém. Sy c6 mdt ctia cdc anion HCO,’, HPO* lam tc

' Vién Cong nghé moi trudng, Vién Han lam Khoa hoc va Cong nghé Viét Nam

2 Khoa Héa - Ly kj thudt, Trudng Pai hoc Ky thudt Lé Quy Dén
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ché manbh su loai bo AO7 [4], két qua nay cling dugc
thé hién trong cong bd ctia Liuyang Xu [5].

Trong nhiing nghién ctu trudc day [6,7], chung toi da
tong hop thanh cong vat liéu CoFe-LDH, khao sat diéu
kién t6i uu dén kha nang hoat héa PMS va chon diéu
kién t6i wu cho hé CoFe-LDH/PMS/RhB la [RhB] = 70
mg/L; [Xuc tac] = 50 mg/L; [PMS] = 500 mg/L; Nhiét d6 =
30°C. Trén co sé diéu kién t6i uu nay, chung t6i tién hanh
nghién ctiu anh hudng cta cac anion (Cl, SO > NO,,
HCO,, HPO,*, CO,*) va thanh phan nudc mit (nudc
song, ho), nude thai dén hiéu qua phan htty Rhodamin B
bdi hé CoFe-LDH/PMS.

2. Phuong phap nghién ciiu

2.1. Thiét bi, dung cu va héa chdt

Héa chit st dung trong nghién ctiu déu thudc loai tinh
khiét: Oxon (Kali Peroxymonosunphat hang Macklin
(Trung Quoc); Co(NO,),.6H,O, Fe(NO,).9H,0, H,SO,,
NaOH, NaSO,, NaCO, NaNO,, NaCl, NaHPO,
NaHCO, d¢ tinh khiét 99% (hang Xilong - Trung Qudc);
Ethanol d¢ tinh khiét 99% ctia hoa chit Duc Giang, Viét
Nam; Rhodamin B (RhB) d¢ tinh khiét 99% cta hang
Himedia, An D¢. Thiét bi UV-Vis Labomed, My dugc st
dung dé phan tich nong d6 RhB tai cac thai diém khac
nhau § budc song A = 554 nm, sti dung cuvet thach anh
c6 bé day 1,0 cm; Thiét bi phd mau COD Aqualytic AL38
(70-150)°C, T°max = 150°C; May do pH Hana HI9812-5.

2.2. Quy trinh thii nghiém hoat héa

Qua trinh hoat héa PMS bdi xtc tac CoFe-LDH dugc
thuc hién trong binh dinh muc 5 mL. Pau tién, huyén
phu CoFe-LDH, RhB va PMS véi néng do lan lugt la
1.000, 100 va 5.000 mg/L dugc chuén bi bang cich phéin
tan lugng can ctia hda chat tuong ting trong nudc cat hai
lan bang cach st dung binh dinh mdc. L4y 1,75 mL dung
dich RhB 200 mg/L vao binh dinh mtc 5 mL, 0,25 mL
CoFe-LDH, sau d6 lic trong 30 phut cho dén khi dat can
bing hap phu - gidi hdp phy, thém cic anion (CI, SO %,
NO,, HCO,, HPO,* va CO,*) § néng do 0 mM, 5 mM,
15 mM, sau d6 thém tiép 0,5 mL dung dich PMS va dinh
muic dén vach. pH ctia dung dich dugc diéu chinh béng
cach thém tu tif tling giot NaOH hodc H,SO, 0,01 M.
Dung dich so sanh ciing dugc chudn bi tuong tu nhu trén
nhung khong c6 RhB. Bd hap thu quang ctia dung dich
RhB theo thoi gian dugc do tai budc song 554 nm(8, 9].
Cac thi nghiém dugc lap lai 3 lan, tinh két qua trung binh
va do léch chudn. Hiéu qua phén hty ctia Rhodamin B
dugc tinh qua biéu thuc 1:

G A

HY% = [1—(:—0].100(%):(1—K].100(%) (1)

0] day, C, A, la néng do va d¢ hap thu quang tuong
ung ctia RhB & thoi diém ban dau; C, A, nong do6 va do
hép thu quang tuong ting ctia RhB 6 thoi diém t.

Mau nudc mit dugc ldy theo TCVN 6663-1:2011,
TCVN 5999:1995, TCVN 6663-3:2016, SMEWW
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1060:2017. Cac thong s6 dugc tién hanh phan tich theo
TCVN hodac SMEWW nhu pH (TCVN 6429:2011), SO 42'
(SMEWW 4500-SO 42'E:2017), CI (TCVN 6194 :1996),
NO, (TCVN 6179-1:1996), CO.> (SMEWW 2320B-
2012), HCO, (SMEWW 2320B-2012), NH,* (TCVN
6180:1996) va COD (SMEWW 5220C:2017).

A Hinh 1. M6t s6 mau nuidc thuc nghiém

Vi tri 1dy mau:

Song T6 Lich: Nudc song To6 Lich doan Quan Hoa,
Ha Noj;

Nudc thai sinh hoat: Nudc tai cdng thoat nudc Khu
do thi Green star, Ha Noi.

Nudc Ho Tay: Nudc Ho Tay doan cdng chao Lac Long
Quén, Tay Ho, Ha Noi.

Nudc thai sau xti ly: Nudc thai sau x ly tai tram 2.200
m?®/ngay, dém, Cong ty TNHH Youngone Nam Dinh,
Khu cong nghiép Hoa X4, tinh Nam Dinh.

3. Két qua va thao luan

3.1. Anh huéng ciia cdc anion CI, NO;vaSO/>

Chung t6i tién hanh nghién ctiu sy anh hudng ctia cac
anion CI, NO, Vé) SO 42' 6 nong do 0 mM, 5 mM va 15
mM dén qua trinh phan htty RhB bai hé CoFe-LDH/PMS.
Qua trinh khao sat trong diéu kién thi nghiém [RhB] =70
mg/L; [Xuc tac] = 50 mg/L; [PMS] = 500 mg/L; [Anion]
=0 - 15 mM, nhiét d6 = 30°C. Két qua dugc biéu thi trén
Hinh 2.

Tu Hinh 2 cho thay, khi khong thém céc anion, sau
5 phat hiéu qua phan hiy RhB la 99,045%. Khi c6 mit
anion Cl' ¢ nong d6 5 mM, 15 mM thi sau 5 phuat hiéu
qua xt ly RhB giam nhe tii 94,6 - 84,2% (Hinh 2a). Sy tic
ché qua trinh phan huy RhB khi c6 mat anion Cl dugc
gidi thich 1a do CI ¢6 thé phan ting truc tiép v6i PMS dé
tao ra HOCI, Cl, (phan tng 1 va 2) [10, 11]. Mat khac,
SO,* va HO* dugc tao ra bing cach kich hoat PMS ciing
6 thé cung cip cac dién tu tu do cho Cl d€ tao thanh cac
g6c CI*, CL*, CIOH* (phdn ting 3 - 5), k,,* 2,0 x 10°
Y k(HO.—CI—) =4,3x10° M's?) [12]. Thém niia, E°

CIOH /
a=L5-18V;E° =2V thap hon thé 6 xy hoa kht
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A Hinh 2. Anh huéng ciia cdc anion Cl, NO; va SO/
dén su phan hily RhB trong hé CoFe-LDH/PMS

ctia cac goc sunphat (E°=2,5 - 3,1 V) va hydroxyl (E°= 1,8
- 2,8 V) la nguyén nhéan dan dén giam t6c do loai bo RhB
khi ¢ mat ion CI [13].

Cl'+ HSO, » SO+ HOCI (1)
2ClI'+HSO, + H* > SO+ Cl, + H,O (2)
SO,*+Cl'> SO+ ClI* (3)
Cl*+Cl' » CL*> (4)
Cl'+ HO* > CIOH* (5)

Hinh 2b cho thdy, anion NO, tic ché nhe su phan huy
RhB 6 nong d6 1 mM, 15 mM (hiéu qua phan hty tuong
ung la 98,2 va 90,4%), nguyén nhén nitrat c6 thé dap tat
céc goc hydroxyl, sunphat, tao ra cdc goc nitrat (NO,*)
(phan ting 6 - 7) c6 thé 6 xy hoa khtt cao (E°= 2,3-2,5
V) [14].

NO, +SO,*— SO,*+ NO,* (6)
NO, + HO®*— HO + NQO,* (7
Két qua Hinh 2c cho thdy, 6 n6ng d6 5 mM, 15 mM thi
sau 5 phit hiéu qua xit ly RhB khi c6 mét cdc anion SO,
dat hiéu qua xti Iy ti 97,3 - 86,6%. O néng d6 5 mM, anion
SO,* khong gay dnh hudng nhiéu dén qua trinh hoat héa
PMS va xti ly Rhodamine B. Su tic ché SO,* 6 nong do 15
mM c6 théla do su hip phu trén bé mit chét xic tac, lam
giam qua trinh hoat héa PMS. Trong khi do, qua trinh
dap tat goc sunfat xdy ra d€ tao thanh S O (Eo = 2,05 V)
(phan ting 8), c6 cdu tric d6i xting va la chit 6 xy hoéa yéu
hon goc sunfat [15, 16].

SO +80,">S,07 +e (8)

3.2. Anh hudng cdc anion HCO,, COSZ‘ va HPO42‘
Tuong tu nhu CI, NO, va SO,*, chung t6i tién hanh
nghién ctu sy dnh hudng ctia cdc anion HCO,, CO,” va
HPO,” & néng d6 5 mM, 15 mM dén hiéu qua loai bo
RhB qua trinh hoat héa PMS bdi xic tic CoFe-LDH.
Qua trinh khao sat trong diéu kién thi nghiém [RhB] =70
mg/L; [Xuc tac] = 50 mg/L; [PMS] = 500 mg/L; [Anion] =
0 - 15 mM; Nhiét do = 30°C. Két qua ctia nghién ctiu dugc
biéu thi trén Hinh 3.

KET QUA NGHIEN CUU KHOA HOC
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A Hinh 3. Anh hudng ctia cdc anion HCO,, CO,>
dén su phan hily RhB trong hé CoFe-LDH/PMS

Két qua Hinh 3a - 3b cho thdy, ¢ nong d6 5 mM, 15
mM thi cdc anion HCO,’, CO,* gdn nhu tic ché hoan
toan qua trinh hoat héa PMS va xt ly Rhodamine B.
Diéu nay dugc giai thich nhu sau: HCO,, CO,* c6
thé phan tung véi cac goc HO®, SO,* dé€ tao ra cac
goc yéu hon nhu CO,* (Eo = 1,78 V), HCO,* (E° =
1,65 V) (phan tng 9 - 10) [4, 17]. Mdt khdc, HCO;
va CO.” c6 thé phdn ung tryc tiép v6i PMS dé€ tao
ra peroxymonocarbonate (HCO,, E° = 1,8 V), chat
nay khong 6n dinh, bi phan hay thanh hydrogen
peroxide va HCO, (phén ting 11 - 12) [18]. Ngoai ra,
ion HCO, va CO,” c6 khd nang hip phu lén bé mit
CoFe-LDH lam giam kha ndng hoat héa PMS [19,
20]. Dong thai, s c6 mat cia CO,> cling lam tidng
pH ctia dung dich thanh moi trudong kiém manh (ttc
la pH =11), tic ché manh su hoat héa PMS, dan dén
giam su phan huy RhB.
2HCO, + 80, + HO* > HCO,* + CO,* + SO+ H,O (9)
2CO.> +50,* + HO® » CO,* + 80> + HO (10)
2HSO, + HCO, + CO.> » 2 HCO, + CO >+ H* + S0 (11)
HCO, + CO> +2H052H0,+HCO, +CO>  (12)

Vi anion HPO,* cling gidm rit manh hiéu qua xt
ly Rhodamine B (Hinh 3c) khi ting néng d6 tii 1 mM
1én 15 mM (43,6 - 19,1%), giai thich cho su thay déi
trén la do HPO,* c6 thé phan ting véi goc SO,* va tao
ra goc tu do photphat it phan ting hon theo phuong
trinh 13 - 14:

HPO,> + SO,* > HPO,* + SO * (13)
HPO,* + HO* > HPO * + OH' (14)

Ngoai ra, HPO,* c6 thé tao thanh phic chét véi
coban (II) va Fe (III) 1a tam xuc tac CoFe-LDH, qua
dé lam cham kha ndng hoat héa PMS va giam hiéu
qua xt ly RhB [17, 21].
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Bang 1: Két qua phan tich thanh phin mét s6 mau nuWéc mit va nude thai

TT | Chi | DPon Phuong phap S.TL | NTSH | NHT |NTSXL QCVN QCVN
tiéu vi phan tich 08:2015 40:2011
(Column A)) | (colum A)
1 CO32' mg/l | SMEWW 2320B - 2012 KPH KPH KPH KPH - -
2 | HCO/ mg/l | SMEWW 2320B - 2012 396,500 | 155,550 | 122,000 | 30,500 - -
3 SO, | mg/l | SMEWW 4500 - SO,*E:2017 59,852 | 43,858 | 35,732 | 202,38 - -
4 Cl mg/l | TCVN 6194 :1996 74,806 | 10,636 | 34,035 | 136,849 350 500
5 NO, mg/l | TCVN 6180:1996 0,117 0,278 0,319 < 0,01 5 -
6 NH,* | mg/l | TCVN 6179-1:1996 39,36 2,08 2,8 2,47 0,3 5
7 COD | mg/l | SMEWW 5220C:2017 57,6 25,6 32 128 15 75
8 pH - TCVN 6429:2011 7,55 8 7,4 6,8 6,5 - 8,5 6,0-9,0
9 TSS mg/l | TCVN 6625:2000 146 62 36 10 30 50

3.3. Anh huiéng cia nén mau nuéc thuc

bé danh gia hiéu qua xu ly Rhodamine B khi c¢6 mat
cua cac thanh phan nén trong nudc thai sinh hoat, nuéc
song, nudc ho, nudc thai cong nghiép boi hé CoFe-LDH/
PMS/RhB, chung t6i tién hanh so sainh qua trinh xu ly
RhB trong nudc cat hai lan, nudc thai sinh hoat, nuéec
Ho6 Tay, song To Lich va nudc thai cong nghiép sau xt
ly (Hinh 1) trong cting di€u kién phan tng: [RhB] = 70
mg/L, [PMS] = 500 mg/L, [Xuc tac] = 50 mg/L, pH = 7,0,
T =30°C.

Tién hanh 14y mau nudc va phan tich thanh phan cac
anion CI, SO, NO,, HCO,, CO,* c6 trong mau nudc
(muc 2.2), két qua nhu Bang 1:

Tt két qua Bang 1 cho thdy, thong s6 NH,* va COD
clia cdc mau nude déu vugt qua tiéu chudn cho phép cua
QCVN 08:2015 (Cot A2) d6i véi nudec mat. Cu thé, ham
lugng Amoni cao hon tti 7 - 130 1an mtc cho phép; COD
cao hon tii 1,7 - 8,5 lan; TSS cao hon tii 1,2 - 4,9 lan. Cac
thong s6 con lai déu khdong dugc quy dinh hodc dudi tiéu
chuin cho phép.

Tu Hinh 4 cho thdy, d6i v6i nudc cit hai lan sau 5
phut da phan hty dugc 99,045 % RhB. Trii nudc song To
Lich, sy c6 mat ctia cac thanh phan nén moi trudng déu
lam phan huy hoan toan Rhodamin B. Déi véi nuéc HO
Tay va nudc thai sinh hoat lam tdng cudng sy phan hay
Rhodamin B. Cu thé, nuéc H6 Téy va nudc thai sinh hoat

L4 g
(=]

250 3c

150
Time (5)

T
100

A Hinh 4. Phéan hity RhB trong mot s6 nguén nudc béi hé
CoFe-LDH/PMS
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chi sau mot phut da loai bo tuong ting 95,5% va 95% RhB,
sau 3 phut da loai bo hoan toan RhB. S& di kha nang loai
bo tang la do ham lugng cac anion < 5 mM, mat khac, TSS
nho, it anh hudng dén dién tich bé mit chét xtc tac, vi vay
it anh hudng dén hoat héa ctia hé CoFe-LDH/PMS. Vi
nudc thai cong nghiép sau xt ly thi hiéu qua loai bo RhB
14 95,4% sau 5 phut. V6i nudc thai song To lich thi hiéu
qua thap hon (50,94%). Hiéu qua phan hity Rhodamin B
thdp khi c6 mét nén moi trudng song T6 Lich co thé do
nong do NH,* va ham lugng cac chit hitu co (COD), TSS
cao, da hap phu lén bé mat xuc tac, tlit d6 gay tic ché, can
trd qua trinh tiép xuc, hoat hda ctia xtic tac véi PMS, giam
sy hinh thanh cdc géc tu do, ngoai ra, ham lugng HCO,
396,5 mg/l cing gay anh hudng dén kha nang loai bo RhB
doi véi hé CoFe-LDH/PMS phu hop véi nghién ctiu anh
huéng ctia HCO,” 6 muc 3.2.

4. Két luin

Trong nghién ctiu nay, kha ning phan htty Rhodamin
B bdi hé CoFe-LDH/PMS khi ¢6 médt ctia anion (NO,, CI,
SO,*, HPO,*, HCO, va CO,*, n6éng d6 5 mM, 15 mM)va
nén mau moi trudng nudce thuc da duge khao sat. Két qua
cho théy, d6i v6i nudc cat hai 1an, sau 5 phut phan hay
dugc 99,045% RhB. Céc anion NO,, CI, SO 42' gy uc ché
nhe, HPO 42' tc ché manh, trong khi HCO; va CO32' lc
ché hoan toan qua trinh phan htly cia Rhodamin B. Su
phéan htly Rhodamin B dugc tang cuong khi su hién dién
ctia nén mau nuéc H6 Téay va nudc théi sinh hoat. Tuy
nhién, su c6 mat ctia nén mau nudc song To Lich gay tic
ché dang ké t6i hiéu qua loai bo RhB. Qua trinh 6xy hoa
nang cao trén ca s6 hé CoFe-LDH/PMS c6 kha nang ting
dung dé€ xu ly chat 6 nhiém hiiu co trong cic nén mau
khac nhau.

Loi cam on: Cong trinh nay dugc ung ho bdi dé tai
nghién ctiu khoa hoc hé trg can bo tré ndm 2022 ctia Vién
Cong nghé moi truong “Nghién ctiu anh hudng ctia cac
anion dén kha nang hoat hoa PMS ctia vét liéu CoFe-LDH
dé phan htty rhodamin B trong nuéc”’m
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RESEARCH ON THE EFFECT OF ENVIRONMENTAL BACKGROUND
ON DECOMPOSING ABILITY OF RHODAMIN B IN WATER BY COFE-

LDH/PMS SYSTEM

Tran Thi Trang, Nguyen Thi Huyen, Tran Thu Huong, Dao Thi Huong, Nguyen Tran Dien
Institute of Environmental Technology, Vietnam Academy of Science and Technology

Faculty of Physical and Chemical Engineering, Le Quy Don Technical University

ABSTRACT

In this study, we investigated the effect of anions (CI, NO,, SO, HCO,, HPO,*, CO,* at concentrations of

Nguyen Trung Dung

5mM and 15mM) and domestic water sample on the removal efficiency of Rhodamine B using PMS activation
by CoFe-LDH catalyst at optimal conditions [RhB] = 70 mg/L; [Catalyst] = 50 mg/L; [PMS] = 500 mg/L;
Temperature = 30°C. When using double-distilled water, 99.095% of RhB was decomposed after 5 minutes.
The results show that the presence of anions at low concentration (5mM) ware anion influence level as follow:
NO, = Cl'=SO,* <HPO,*<HCO, = CO,*. When increasing the concentration of anion to 15 mM, the ability
oinhibited RhB degradation increased gradually as follows: NO,” < SO,* < CI' < HPO,* < HCO, = CO,”. The
presence of domestic water samples (domestic wastewater, West lake water, treated industrial wastewater) were
decomposed completely Rhodamine B. In particular, domestic wastewater and West lake water accelerated
the growth rate of Rhodamin B. decomposition and reduced processing time. To Lich river water inhibited
Rhodamine B degradation, reaching 50,94% after 5 minutes.

Key words: CoFe-LDH, PMS, Sulfate radical, Rhodamine B, anions, actual water samples.
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» Moi truong

DANH GIA HIEN TRANG CONG TAC QUAN LY MOI TRUONG
TAIMOT SO LANG NGHE HUYEN QUOC OAI, HA NOI

Nguyén Mai Lan |(1)

Nguyén Thanh Duong, Nguyén Thanh Nhung

TOM TAT

cac cdp dia phuong.

Nham giai quyét triét d€ cac vin dé 6 nhiém mai trudng lang nghé, cong tac quan ly cta nha nude va su
tham gia ctia moi tang 16p nhan dan trong xa hoi dong vai tro rat quan trong. Bai bao néu nhiing danh gia vé
hién trang céng tac quan ly moi trudng tai mot s6 lang nghé trén dia ban huyén Quéc Oai, TP. Ha Noi, cu thé
la lang nghé san xudt d6 my nghé Yén Quén (xa Tan Phu); lang nghé duc cham gb cao cdp va moc dan dung
Ngoc Than (xa Ngoc My). Qua d6 cho thay mtic dd quan tam dén cong tac quan ly nha nudc vé mai truong &

Tu khoa: Qudn ly moi trudong, lang nghé, Ngoc Than, Yén Qudn, Quoc Oai.
Nhdan bai: 19/9/2022; Stia chiia: 22/9/2022; Duyet ddng: 26/9/2022.

1. M6 dau

Bao cdo Hién trang moi trudng qudc gia nam 2008
[1] cho thdy, & nudc ta, lang nghé phan bo tap trung
chu yéu tai dong bang sdong Hong (chiém 60%), &
mién Trung 30% va mién Nam 10%. Riéng tai Ha
Noi, theo thong ké cta Chi cuc Phat trién néng thon
Ha No¢i, ndm 2020 [4], c6 1.350 lang c6 nghé¢, trong
d6 313 lang nghé, lang nghé truyén théng da dugc
UBND Thanh phé Ha Noéi cong nhéan.

Nam 2009, cac lang nghé trong ca nudc da xuat
kh&u dat 900 triéu USD, chiém ty trong 15% tong gia
tri san xudt ctia khu vic nong thon. Tai Ha Noi, udc
tinh tong doanh thu ctia cdc lang nghé dat 22.000 ty
dong/nam [4].

Cong tac BVMT tai cac lang nghé hién nay chua
dugc quan tam dung mduc, rat it lang nghé c6 hé
théng thu gom va xt ly chat thai rdn (CTR) ciing
nhu hé thong xt ly nuéc thai (XLNT). Theo Bao cao
cong tdc BVMT cua Bo NNPT&NT nam 2020 [3]
chi ¢6 16,1% lang nghé c6 hé thong XLNT tép trung
dat yéu ciu vé BVMT; ty 1¢é lang nghé ¢ diém thu
gom CTR cong nghiép chi dat 20,9%. Pang chu vy,
trong s6 47 lang nghé 6 nhiém nghiém trong, khu
viic mién Bac ¢6 s6 lugng 16n nhét véi 34 lang nghé
(chiém 72,3%), trong d6 Ha Noi c6 8 lang nghé [2].

O nhiém moi trudng lang nghé 1a nguyén nhan
gay ra cac dich bénh cho ngudi dan dang lao dong
va sinh soéng tai chinh lang nghé. Ty 1é nguoi mac

bénh tai cac lang nghé dang cé xu hudng gia ting
trong nhiing nim gin déy, tap trung vao mot s
bénh ngoai da, ho hép, tiéu hda, than kinh, phu khoa
va cac bénh vé mat... Pac biét, ty 1é ngudi mac bénh
ung thu tuong doi cao & mot s6 lang nghé. Cac két
qua nghién ctiu cho thdy, tudi tho trung binh cta
nguoi dan tai cac lang nghé ngay cang giam, thap
hon 10 ndm so v6i tudi tho trung binh toan quéc
va thdp hon tli 5 - 10 nam so véi lang khong lam
nghé [1]. O nhiém moi truong lang nghé con gay anh
hudng truc tiép t6i cac hoat ddng phat trién kinh té -
x4 hoi ctia chinh lang nghé d6, gay ra nhiing ton that
kinh té khéng nho va dan dén nhiing xung dot moi
truong trong cong dong.

Bai bdo néu nhiing danh gia vé hién trang cong
tac quan ly moi truong tai mot s6 lang nghé trén dia
ban huyén Quéc Oai, TP. Ha Noi, cu thé la tai lang
nghé san xuit d6 my nghé Yén Quan (xa Tan Pha);
lang nghé duc cham g6 cao cidp va moc dan dung
Ngoc Than (xa Ngoc My).

2. Pham vi, phuong phap nghién ciu
2.1. Pham vi nghién ciiu

Lang nghé truyén théng Yén Qudan thudc thon
Yén Quan, xa Tan Phu, huyén Quoc Oai c6 vi tri:
- Phia Nam va phia Dong giap thon Ha Hoa, xa
Téan Phu;
- Phia Téy giap thon Dai Tdo, xa Dai Thanh;

!Khoa Méi truong, Trudng Dai hoc Tai nguyén va Moéi trudng Ha Noi
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A Hinh 1. Pham vi nghién ciiu trén bdn do toan huyén
Quéc Oai

- Phia Béic giap xa An Khanh, huyén Hoai Diic.
SO ¢o sd san xudt: 42 co sd, trong do c6 20 co sG quy
mo 16n.

Lang nghé truyén thong Ngoc Than thudc xa
Ngoc My, huyén Quoc Oai c6 vi tri:

- Phia Bac giap véi thi trdn Quéc Oai;

- Phia Dong giap véi xa Thach Than;

- Phia BPong Nam giap vé6ilang Phua My, thon Phu
My, xa Ngoc My;

- Phia Nam giap v6i xa Nghia Huong va cach
doéng rudong xa Ngoc My. S6 co s& san xudt: 144 co
s0, trong dé c6 20 co s6 quy mo 16n.

Vi tri cua cac lang nghé déu kha thuén lgi cho
viéc phat trién kinh t€ - xa hdi va giao luu budén ban
hang héa ciing nhu nhap nguyén vat liéu tu cac vung,
tinh khac trong ca nuéc (Hinh 1). Ca hai lang nghé
déu chuyén vé hoat dong cham khic, sdn xuét d6 my
nghé¢, moc dan dung.

2.2. Phuong phdp nghién ciiu

Phuong phap diéu tra, phdng vin ciing dugc tién
hanh nhiam khdo sat nhan thic, danh gid vé cong tac
quan ly moi truong cua cac ho gia dinh va can bo
moi trudng tai cac khu vic nghién ctiu. 3 mau phiéu
diéu tra cho 3 nhém déi tugng véi tong s6 phiéu
la 100 phiéu da dugc x4y dung cho mdi lang nghé,
trong dé: Can bd xa 10 phiéu; H6 ngudi dan khong
tham gia hoat dong san xudt ctia lang nghé 45 phiéu;
H¢ nguoi dan tham gia hoat ddng san xudt ctia lang
nghé 45 phiéu.

3. Két qua

3.1. Hién trang phdt sinh chdt thdi

Luogng chét thai phat sinh cua cac lang nghé kha
16n, bao gdém chat thai phat sinh tit hoat dong sinh
hoat va hoat dong san xudt. Hoat dong san xudt cua
hai lang nghé gia cong my nghé, cham khac d6 go
nhu Yén Quan va Ngoc Than sinh ra bui g6, hoi
dung moi, tiéng 6n, nhiét lam anh hudng téi moi
trudng khong khi khu vuc lang nghé lan khu vuc dan

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

cu xung quanh. Do ddc thu hoat dong ctia lang nghé,
quy md nhd, manh mun ndm xen ké khu vuc dén cu,
da phan cac h¢ dat xudng san xudt tai gia dinh, lugng
chat thai sinh hoat (CTSH) tai khu vuc lang nghé
bao gom ca CTSH ctia cac tho thu cong lam viéc cho
cac ho san xuat.

3.1.1. Chdt thdi sinh hoat

a. Nudc thdi sinh hoat

Két qua phan tich cho thay tai méi lang nghé déu
€6 5/6 mau c6 thong s6 vugt gidi han cho phép (Bang
1), gobm céac chi tiéu: Do mau: Vugt ti 1,2 - 1,4 1an;
tong chat ran lo ling (TSS): Vugt dén 1,36 lan (Yén
Quan) va vugt dén 1,28 (Ngoc Than); nhu cau oxy
sinh hoa (BOD,): Vugt dén 1,32 lan (Ngoc Than);
nhu cdu 6xy héa hoc (COD): Vugt dén 1,54 1an (Yén
Quan) va vugt dénl,23 lan (Ngoc Than); ndng do
Amoni (NH,*): gdp dén 3,83 lan (Yén Qudn) va vugt
tu 1,19 - 3,83 lan (Ngoc Than); néng do Nito tdng:
Gép 1,54 - 21an (Yén Quan) va vugt tii 1,03 - 1,28 lan
(Ngoc Than); chi s6 coliform (gép 2 - 6,8 lan) (Yén
Quan) va vugt ti 1,4 - 9,2 1an (Ngoc Than). [5,6]

Theo khdo sat 100% cac ho dan déu da xay bé
tu hoai - bé xt ly tai chd, ky thuat xi ly yém khi
thu dong dé xu 1y nudc thai sinh hoat (NTSH) tit bé
xi, con nudc thai tam gidt, rua tay thi dugc xa truc
ti€p ra ngoai moi truong. Nhu vay cho du nudc thai
da dugc xt ly so bd nhung khi thai ra méi truong
van vugt ngudng cho phép, dac biét véi cac chi tiéu
BOD,, COD, chat dinh dudng va coliform. Day la
van dé can hét stc luu y vi nguon ti€p nhan la hé
thong kénh muong noi dong xung quanh.

b. Chdt thdi rdn sinh hoat

Thanh phan cht yéu cia CTRSH la cac chat hitu
co thuc phdm, ni l6ng, sit, chai lo, nhya... va ¢ lan
chat thai san xuét (CTSX) nhu mun cua, go, chai lo
dung vecni, keo con... Tuy nhién hién nay chua co
s6 liéu thong ké cu thé vé tai lugng CRTSH ctia cac
lang nghé.

3.1.2. Chdt thdi sdn xudt

a. Nudc thdi

Nudc thai trong qua trinh san xudt ctia lang nghé
moc chiém rét it, cht yéu la NTSH cta cac ho gia
dinh va nudc ngdm go. Cong doan ludc gd, ngam
tdm g6 thi lugng nudc thai ra it nhung doc hai do
c6 chtia héa chit ngdm tdm va ligin... D€ san phdm
dugc bén dep khong bi moéi mot, khong bi co gidn
thi cdc cay gb, tdm go trudc khi dua vao san xudt sé
dugc mang di ngam. Sau khi ngdm gb nudc, cht yéu
nudc nay sé dugc d6 thing vao hé théng thodt nudc
chung ctia thon, con mot s6 ho xa truc tiép ra ao, ho
trong khu vic ma khong dugc xt 1y gay nén nguy co
6 nhiém dit va 6 nhiém ngudén nudc ngam.
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b. Khi thdi

Hoat dong quan tric moi truong khong khi da
dugc thuc hién tai 6 vi tri v6i mdi lang nghé dugc lua
chon tai 3 h¢ san xudt theo cac cong doan khac nhau
phat sinh bui, khi thai va tiéng 6n nham danh gia
muc d 6 nhiém do san xudt lang nghé anh hudng
téi stic khde ngudi lao dong da dugc thuc hién. Véi
11 thong s6 quan trac, cu thé: Vi khi hau (nhiét do,
dd dm, toc do gid, hudng gid, ap sudt); tiéng On cuc
dai; tiéng On trung binh; bui lo lting; khi CO, khi
NO,, khi SO.. [5,6].

Két qua quan tric (Bang 2) cho thdy, ngoai tru
tiéng 6n, cac thong s6 khac déu ndm trong ngudng
quy chudn cho phép (d6i sanh véi Qb 3733/2002/
QD-BTY, QCVN 24:2016/BYT va QCVN 26:2016/
BYT) [5,6]. Tuy nhién, trong qua tinh san xudt, bui
g6 dugc phat sinh & hau hét cac cong doan: Cua xé,
khoan, phay, bao, cha nhén... Trong cic cong doan
d6, bui phat sinh khi cha nhan san phdm la anh
hudéng dén moi truong va stc khoe nhiéu nhat. Do
bui nay c6 kich thudc rdt nho (2 - 20 pm) nén c6
kha ndng phén tan nhanh va xa ra moi trudng xung
quanh, ciing nhu dé di vao co thé con ngudi gay anh
hudng dén hé ho hip (mui, hong, phdi...) hodc anh
hudng dén da, mat... Diéu ddng noila hau hét cac ho
san xudt chua dp dung bién phap xt ly bui nao trong
qua trinh san xudt. Nhiéu h¢ gia dinh con tan dung
long duodng, ria dudng, khu cong cdng lam noi dé
cha g6 hodc cha gb trong khudn vién gia dinh minh
nhung lai dung quat théi truc tiép ra ngoai duong.

Vi tiéng On, két qua quan trac cho thay, c6 3/6
mau tiéng 6n cuc dai trong ngudng 85,7 - 93,3dBA
(Yén Quan) [6] va 4/6 mau trong ngudng 86,6 -
93,4dBA (Ngoc Than) [5] vugt gigi han cho phép
(85dBA). Tiéng 6n dugc phat ra tii moi khéu, tuy
nhién, cac khau cé st dung may xé CD, may cua,
may vanh, mdy duc, may cha, mdy bao, may khoan
sé tao ra tiéng 6n 16n nhat. Cling véi ddc thl cua xa
la hiu hét cac gia dinh déu lam nghé, nén khoang
cach gitia nha xudng va cac h¢ gia dinh xung quanh
rat nho, tham chi san sat nhau, da gay anh hudng
nghiém trong dén doi song ctia ngudi dan. Tiéng 6n
phat sinh tt qua trinh san xuat phu thudc vao thoi
gian san xudt. Thoi gian san xudt tai cac ho gia dinh
phén bé trong cac khodng thai gian budi sang tii 7h
- 11h30’, budi chiéu ti 2h - 6h, mot vai ho gia dinh
con lam viéc ca ban dém ti 8h - 10h mdéi nghi. Do
dd, ngudi dan sinh séng trong khu vuc lang nghé
phailién tuc song trong khoéi bui va tiéng on tii 8 dén
10h dong hé moéi ngay nén anh hudng rat 1é6n dén
sinh hoat.

Qua trinh phun son tao ra nhiéu bui son. Bui nay
c6 kich thugce rat nho, phan tan nhanh va xa trong
khong khi. Do d6, khi phun, ca khu vyc phun va
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khu vyc xung quanh déu bi anh hudéng (ban kinh
anh huéng lén dén trén 30 m). Theo khao sat, cac ho
san xudt chua 4p dung bién phap xt ly nao d€ han
ché anh hudng ctia hoi son doi v6i moi trudng xung
quanh. Dung cu bao h¢ lao déng ctia thg phun son
chi 12 loai khéu trang vai hodc khéu trang y t€ loai
thong thuong chi cé tic dung chdéng bui, khong ¢
tac dung han ché tac hai do héa chat.

c. Chdt thdi ran
CTR thong thuong phat sinh & moi cong doan
san xudt, chu yéu la g6 vun, mun cua, vo bao. Theo
két qua diéu tra thuc té, tong CTR san xudt khoang
2,3 tan/ngay (Yén Quan), 7,5 tdn/ngay (Ngoc Than),
moi h¢ phat sinh dao dong khodng 30 - 200 kg/ngay.
Chdt thai ran nguy hai (CTRNH) phat sinh tu
cong doan dung tho, vao khung, vao van, gan keo;
lam nhén, stia khuyét tat; kham trai; phun son bong,
danh vecni véi thanh phan chu yéu la cac vo hop
dung son va tui ni long dung son mau, keo thiia,
son thtta. Theo két qua khao sat, tong khoéi lugng
phat sinh CTRNH khoang 81,1 kg/ngay (Yén Quan)
va 62,02 kg/ngay (Ngoc Than). Tuy vao cong doan
son ma trong ngay phat sinh lugng chat thai nguy
hai khac nhau, moéi h¢ phat sinh 1 - 3kg/ngay/ho
san xuat.
3.1.3. Chdt lugng méi truong xung quanh
a. Moi trudng khong khi
Do6i v6i moi truong khong khi xung quanh, cong
tdc quan tric da dugc thuc hién tai 6 vi tri: 1 vi tri
ddu hudng gi6 va 5 vi tri cuéi huéng gié nham bao
tron lang nghé thanh mot hinh quat theo huéng gio6
chu dao d€ xac dinh dugc miic d6 6 nhiém khong
khi téi khu vuc 1an cén. Tién hanh 14y tai 2 thoi diém
trong ngay (sdng, chiéu) nhim danh gid miic d¢ 6
nhiém tac dong tai thoi diém san xudt v6i cong sudt
khac nhau. Véi cac thong s6 quan tric tuong tu nhu
quan tric moi truong lao dong, 11 thong s6 quan
trac, cu thé: Vi khi hau (nhiét d¢, d6 4m, téc do gio,
huéng gio, ap sudt); tiéng On cuc dai; tiéng O6n trung
binh; bui lo lting; khi CO, khi NO,, khi SO,. [5,6]
Két qua cho thdy, hién trang moi truong khong
khi xung quanh cac lang nghé khong bi 6 nhiém
(Bang 3, 4). Hoat dong tai lang nghé c6 phat sinh
bui va khi thai nhung khong anh huéng t6i moi
truong va stic khde ngudi dan séng xung quanh cac
xudng. Tuy nhién c6 tiéng 6n cuc dai do dugc tuong
déi cao trong khoang 69,2 - 78,6dBA vao budi sang,
70,4 - 79,1dBA vao budi chiéu (Ngoc Than) [5] va
trong khoang 73,7 - 77,4dBA vao buéi sang, 71,9 -
78,1dBA vao budi chiéu (Yén Quén) [6], vugt gidi
han cho phép (70dBA), nhung d¢ 6n nay xay ra &
cap do tiuc thoi, khong anh hudng nhiéu dén stc
khoe nguoi dan.



b. Méi trudng nudc mat

6 vi tri ldy mau/1 lang nghé tai cdc kénh muong
noi tiép nhan nudc thai cta lang nghé dé danh gia
kha ning ti€p nhan nudc thai cta ngudn ti€p nhan,
tac dong ctia nudc thai téi nguodn ti€p nhan. Ldy mau
tai 1 thoi diém cung v6i dot 14y mau nude thai dé
danh gia khach quan. Vi 11 thong s6 phan tich, cu
thé: pH, Nhiét d9, 6xy hoa tan (DO), Téng chit rin
lo Iing (TSS), Nhu cdu 6xy sinh héa (BOD,), Nhu
cdu o6xy hoéa hoc (COD), Amoni (NH,*), Photphat
(PO,*), Nitrit (NO,), Nitrat (NO,), Coliform. Két
qua quan tric (Bang 5) cho thdy, tit cd cdc mau quan
trac, phan tich déu vugt gidi han cho phép. Thong
s6 nong d6 amoni (NH,*) tai cd hai lang nghé déu
c6 6/6 mau vugt gidi han cho phép tii 2,72 - 4,51 lan
(Yén Quan) va 2,43 - 4,53 lan (Ngoc Than) [5]. Két
qua chat lugng nudc déi sanh véi chi s6 chét lugng
nuéc WQI chi phu hgp véi muc dich tudi tiéu (loai
3:51 - 75) va giao thong duong thuy (loai 4: 26 - 50).

3.2. Hién trang thu gom, xu ly cdc chdt thdi
phdt sinh ciia cdc h sdan xudt

3.2.1. Tinh hinh thu gom, luu tri va van chuyén CTR

a. CTR sinh hoat

CTR thong thuong tai lang nghé cé 2 loai: Rac
thai sinh hoat va chit thai rdn xan xuit (CTRSX)
(mun cua, mdu go, manh go).

Réc thai sinh hoat: Dugc UBND huyén ky hop
déng thu gom, van chuyén, xt ly véi Cong ty cb
phan moi truong do6 thi Xuidn Mai. Do viy, rac thai
sinh hoat dugc thu gom theo hinh thitc:

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

+ Tén sudt thu gom: 2 ngay/lan.

+ Thu gom dén tling ho gia dinh tai cac tuyén
duong lang ngé xém. Cé quy dinh gi¢ thu gom rac
va cdc ho sé mang rac ra chan diém rac dé€ cong nhan
cta Cong ty c¢6 phan moi truong do6 thi Xuan Mai
dén thu gom bang xe ddy tai nhiing noi ngd hep va
xe c0 gidi 6 nhiing noi ngo 16n. Sau d6 tap két tai cac
tram trung chuyén, c6 xe tai ché di xt ly tai bai rac
Nam Son.

+ Vé sinh duong lang ngd xém: Tan sudt 4 lan/
thang vao ngay thtt 7 hang tuin theo phong trao, véi
luc lugng tham gia la nhan dén, cdc doan thé chinh
tri, thon, xém.

+ Ty 1¢ thu gom: 90% vdéi lang nghé Yén Qudn va
100% voi lang nghé Ngoc Than dugc thu gom, van
chuyén, xt ly.

+ Chi tra cho coéng tac thu gom, vin chuyén, xt
ly rac thai sinh hoat: 3.000 dong/ngudi/thang. Ty 1¢
thu tién rac dat 80%.

Nhin chung, CTRSH khong phai la vin dé gay o
nhiém moi trudng tai lang nghé. Tuy nhién van tén
tai mot s6 bai rac nho tap trung & khu vic quanh
lang nghé. Theo quan sat va khao sat thuc té cho thay
tai lang nghé chua c6 diém tap két rdc thai cua tiing
x6m cling nhu chua c6 nhiéu thiing rac cong cong.
Réc thai ctia ngudi dan dugc vit ngay bén duong
hodc bai dat trong. Qua phan anh ctia nguoi dan, cac
bai rac nho thuong khong dugc don vi thu gom rac
thai thu gom, xt ly khién nguoi dan thuong xuyén
phai thuc hién xu ly rac thai bang cach dét, gay 6
nhiém mai trudng khong khi xung quanh.

Bang 1. Két qua quan trac va phan tich mau moi truong NTSH lang nghé Ngoc Than va Yén Quéan

TT | Théngsé | Pon KET QUA QCVN
vi 14:2008/
NT-1 | NT-1| NT-2 | NT-2 | NT-3 | NT-3 |NT-4 | NT-4 | NT-5 | NT-5 | NT-6 | NT-6 | o
YQ | NT | YQ | NT | YQ [NT | YQ | NT | YQ | NT | YQ | NT | o0
1 |pH - 77 | 76 | 69 | 68 | 7.8 | 73 |69 | 69 | 71 | 68 | 72 | 72 | 559
2 | Do mau Pt/Co| 139 | 91 | 148 | 172 | 152 | 43 | 58 | 108 | 204 | 210 | 162 | 178 | 150%)
3 |TSS mgl | 37 | 37 | 47 64 56 | 28 | 32 | 67 | 113 | 128 | 102 | 114 100
4 |BOD,20°C | mg/l | 52,9 | 31,8 | 543 | 597 | 51,2 | 168 | 158 | 490 | 531 | 659 | 514 | 525 50
5 |CoD mg/l | 137,3 | 842 | 143,6 | 142,6 | 1349 | 62,5 | 146 | 136,5 | 154,2 | 169,3 | 138,8 | 142,9 | 150
6 | Amoni mg/l | 1947 | 21,50 | 20,04 | 38,31 | 154 |11,94 | 9,6 | 2470 | 185 | 27,92 | 182 | 20,45 10
(NH,")
7 |TongNito | mg/l | 42,81 | 49,63 | 44,86 | 51,17 | 43,52 27,81 | 25,8 | 41,38 | 41,74 | 48,26 | 40,32 | 44,72 | 40
8 |TéngPhot- | mg/l | 0,85 | 1,08 | 1,35 | 094 | 1,33 [ 0,73 | 0,67 | 1,29 | 084 | 0,63 | 1,14 | 1,17 6w
pho
9 | Coliform | MPN/ | 10.000 | 7.000 | 15.000 | 11.000 | 18.000 |3.900 | 4.600 |23.000 | 34.000 | 46.000 | 28.000 |30.000 | 5.000
100
ml

(Nguén: Phuong dn bdo vé moi truong Lang nghé truyén thong d

uc cham go cao cdp va moc dan dung Yén Qudn, xa Yén Qudn,

huyén Quéc Oai, thanh phdé Ha Noi [8]; Phuiong dn bdo vé moi trudng Lang nghé truyén thong duc cham go cao cdp va moc din
dung Ngoc Than, xid Ngoc My, huyén Quéc Oai, thanh phé Ha Noi [7])
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Bang 2. Két qua quan triac va phan tich cic mau khong khi moi trudng lao ddng tai lang nghé Yén Quén va Ngoc Than

TT | Chitiéu | Pon Qb Két qua
vi [3733/2002/| KK-1 | KK-7 | KK-2 | KK-8 | KK-3 | KK-9 | KK-4 |KK-10| KK-5 |KK-11| KK-6 | KK-12
Qb-BYT | NT | YQ | NT | YQ | NT | YQ | NT | YQ | NT | YQ | NT | YQ
1 |Nhiétdd | °C | 20-34% | 28,4 | 283 | 284 | 285 | 29,1 | 281 | 289 | 294 | 27,6 | 286 | 27,6 | 286
2 |DPoédm % 40-80%0 | 74,7 | 73,7 | 747 | 747 | 73,9 | 749 | 742 | 732 | 749 | 749 | 748 | 73,8
3 |T6cdd | m/s | 0,1-1,5¢9 | 0,3 0,2 0,3 0,4 0,2 0,3 0,2 0,3 0,4 0,4 0,2 0,3
gio
5 |Apsuit | hPa - 1023 | 1022 | 1023 | 1023 | 1022 | 1022 | 1022 | 1022 | 1022 | 1022 | 1022 | 1022
6 | Tiéng dBA 85 729 | 73,9 | 72,9 | 723 | 67,5 | 70,5 | 68,3 | 683 | 73,7 | 72,7 | 751 | 752
on trung
binh (+)
7 | Tiéng 6n | dBA 85 91,3 | 933 | 91,3 | 89,4 | 82,7 | 857 | 81,9 | 839 | 90,3 | 89,3 | 93,4 | 924
cuc dai
8 |TSP mg/ 8 0,754 | 0,864 | 0,754 | 0,835 | 0,55 | 0,654 | 0,136 | 0,264 | 0,628 | 0,665 | 0,473 | 0,768
m3
9 |CO mg/ 40 <7,500 | <7,500 | <7,500 | <7,500 | <7,500 | <7,500 | <7,500 | <7,500 | <7,500 | <7,500 | <7,500 | <7,500
m3
10 |NO, mg/ 10 0,026 | 0,027 | 0,026 | 0,028 | 0,029 | 0,027 | 0,029 | 0,027 | 0,024 | 0,026 | 0,025 | 0,025
m3
11 [SO, mg/ 10 0,055 | 0,056 | 0,055 | 0,055 | 0,056 | 0,055 | 0,057 | 0,054 | 0,051 | 0,054 | 0,053 | 0,052
m3

(Nguon: Phuong dn BVMT lang nghé truyén thong duc cham go cao cdp va moc dan dung Yén Qudn, xa Yén Qudn, huyén
Qudc Oai, Thanh phdé Ha N¢i [8]; Phuong dn BVMT lang nghé truyén thong duc cham gé cao cdp va moc dan dung Ngoc Than,
xd Ngoc My, huyén Quéc Oai, Thanh phé Ha Noi [7])

Bang 3. Két qua quan triac va phan tich cic mau khong khi xung quanh vao budi sang

TT| Chi |Pon QCVN Két qua
tiéu vi 05:2013/
) BTNMT KK- |KKS-1| KK- |KKS-2| KK- [KKS-3| KK- |KKS-4| KK- |KKS-5| KK- |KKS-6
| 1.1 QT 2.1 NT 3.1 NT 4.1 NT 5.1 NT 6.1 NT
(Trung binh
gid) YQ YQ YQ YQ YQ YQ
1 |Nhiét °C - 30,1 | 32,1 | 31,3 | 32,3 | 33,5 | 32,5 | 32,8 | 32,6 | 33,7 | 32,7 | 31,5 | 325
do
2 | b6 im % - 69,3 70,3 70,5 70,1 70,1 69,4 70,2 69,2 69,9 68,9 69,4 69,1
3 | T6écdd | m/s - 0,3 0,4 0,3 0,1 0,2 0,3 0,4 0,2 0,3 0,4 0,4 0,2
gio
4 |Huéng | - - P-N | BN | B-N | b-N | BN | B-N | b-N | B-N | B-N | b-N | B-N | b-N
giod
5 | Ap sudt | hPa - 1023 | 1022 | 1023 | 1022 | 1022 | 1023 | 1021 1023 | 1021 1021 1023 | 1022
6 |Tiéng | dBA 70 583 | 57,3 | 59,6 | 586 | 614 | 62,7 | 62,8 | 63,7 | 63,6 | 64,6 | 594 | 584
6n
trung
binh
(+)
7 |Tiéng |dBA - 73,7 71,8 76,7 75,8 77,4 78,5 76,8 78,6 76,7 77,5 76,2 69,2
On cuc
dai
8 | TSP mg/ 0,3 0,096 | 0,082 | 0,093 | 0,102 | 0,107 | 0,087 | 0,091 | 0,081 | 0,088 | 0,083 | 0,075 | 0,064
m3
9 |CO mg/ 30 <7,500 | <7,500 | <7,500 | <7,500 | 7,600 | 7,600 |<7,500 | <7,500 | <7,500 | <7,500 | <7,500 | <7,500
m3
10 |NO, mg/ 0,2 0,032 | 0,031 | 0,032 | 0,031 | 0,035 | 0,036 | 0,029 | 0,026 | 0,032 | 0,029 | 0,037 | 0,027
m3
11 |SO, mg/ 0,35 0,074 | 0,074 | 0,062 | 0,062 | 0,071 | 0,071 | 0,051 | 0,051 | 0,061 | 0,061 | 0,051 | 0,051
m3

(Nguon: Phuong dn BVMT lang nghé truyén thong duc cham go cao cdp va moc dan dung Yén Qudn, xa Yén Qudn, huyén
Qudc Oai, Thanh phdé Ha N¢i [8]; Phuong dn BVMT lang nghé truyén thong duc cham gb cao cdp va moc dan dung Ngoc Than,
xd Ngoc My, huyén Quéc Oai, Thanh phé Ha Noi [7])

72 | Chuyén d@é i, thang 9 ndm 2022




KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 4. Két qua quan trac va phan tich cdic mau khong khi xung quanh vao budi chiéu

TT| Chi |Ponvi| QCVN Két qua
tiéu 05:2013/
BTNMT KK- | KKC- | KK- [KKC-2| KK- | KKC-| KK- [KKC-4| KK- |[KKC-5| KK- |KKC-6
(Trung 1.2 | 1QT 2.2 NT 3.2 | 3NT 4.2 NT 5.2 NT 6.2 NT
binh gio) | YQ YQ YQ YQ YQ YQ
1 | Nhiét °C - 30,2 | 32,7 30,9 32,7 | 329 | 324 32,6 32,1 33,8 31,0 31,2 31,7
do
Do dm % - 69,4 | 68,6 70,2 68,7 | 70,3 | 68,8 70,1 68,9 69,7 68,9 69,2 69,3
Toc dd m/s - 0,2 0,2 0,1 0 0,1 0,1 0,1 0 0,1 0,2 0,1 0,1
giod
4 |Huéng - - D-N| D-N | D-N - Db-N | D-N | D-N - D-N D-N | D-N b-N
gié
5 |Apsudt| hPa - 1022 | 1022 1022 1022 | 1023 | 1023 | 1023 1023 1021 1021 1022 1022
Tiéng dBA 70 58,5 | 59,5 57,4 59,4 | 62,4 | 614 58,2 63,2 59,9 64,9 61,8 58,8
on
trung
binh
(+)
7 | Tiéng dBA - 71,9 | 70,9 73,3 76,3 | 756 | 77,9 78,1 79,1 77,7 78,1 75,7 70,4
on cuc
dai
8 |TSP mg/m® 0,3 0,091 | 0,087 | 0,095 | 0,096 | 0,093 | 0,092 | 0,077 | 0,078 | 0,073 | 0,081 | 0,084 | 0,068
CcO mg/m’ 30 7,700 | 7,700 | <7,500 | <7,500 | 7,500 | 7,500 | <7,500 | <7,500 | <7,500 | <7,500 | <7,500 | <7,500
10 |NO, mg/m’ 0,2 0,036 | 0,036 | 0,025 | 0,028 | 0,039 | 0,038 | 0,026 | 0,027 | 0,029 | 0,026 | 0,031 | 0,028
11 |SO, mg/m’ 0,35 0,066 | 0,078 | 0,056 | 0,059 |0,065| 0,077 | 0,071 | 0,055 | 0,058 | 0,054 | 0,067 | 0,054

(Nguén: Phuong an BVMT lang nghé truyén thong duc cham gé cao cdp va mic dan dung Yén Qudn, xa Yén Qudn, huyén
Qudc Oai, Thanh phd Ha Noi [8]; Phuong dn BVMT lang nghé truyén thong duc cham gé cao cdp va méc dian dung Ngoc Than,
xd Ngoc My, huyén Quéc Oai, Thanh phé Ha Ngi [7])

Bang 5. Két qua quan triac va phan tich mau moi trudng nudc mat tai lang nghé Yén Quan va Ngoc Than

TT | Ténchi | Pon |QCVN 08- Két qua
tiéu vi | MT:2015/ | NM-1 | NM-1 | NM-2 | NM-2 | NM-3 | NM-3 | NM-4 | NM-4 | NM-5 | NM-5 | NM-6 | NM-6
BINMT/ | YQ | NT | YQ | NT | YQ | NT | YQ | NT | YQ | NT | YQ | NT
B1
1 |Nhiétdo oC - 283 | 26,8 | 28,5 | 264 | 28,1 | 263 | 294 | 26,3 | 28,6 | 2655 | 28,6 | 26,1
2 |pH - 5,5-9 7,3 72 7,6 74 | 72 6,9 69 | 68 | 72 70 | 68 6,9
3 |DO mg/l >4 5,9 58 | 63 64 | 66 | 67 | 67 | 65 66 | 68 | 63 6,1
4 |TSS mg/l 50 42 42 16 18 63 11 17 15 16 13 57 54
5 |BOD, mg/l 15,0 12,5 | 18,5 | 16,5 | 10,5 | 142 | 17,3 | 16,8 | 14,8 | 18,0 | 20,0 | 125 | 95
6 |COD mg/l 30,0 46,4 | 474 | 385 | 26,5 | 42,8 | 41,5 | 32.8 | 38,9 | 29,8 | 449 | 27,5 | 265
7 | Amoni mg/l 0,90 2,45 | 3,17 | 4,06 | 4,08 | 4,04 | 2,94 | 3,81 | 3,71 | 3,75 | 3,64 | 2,45 | 2,19
(NH,")
8 |Nitrat mg/l 10 1,47 | 1,48 | 0,76 | 0,69 | 4,06 | 0,35 | 0,56 | 0,59 | 0,62 | 0,92 | 1,24 | 1,73
(NO,)
9 | Nitrit mg/l 0,05 0,011 | 0,017 | 0,021 | 0,023 | 0,024 | 0,016 | 0,018 | 0,017 | 0,019 | 0,022 | 0,017 | 0,016
(NO,)
10 |Photphat | mg/l 0,30 0,55 | 0,58 | 0,23 | 0,33 | 0,34 | 0,09 | 022 | 0,12 | 024 | 0,07 | 0,14 | 0,21
(PO)
11 |bo duc mg/l - 147 | 164 | 123 | 117 | 159 | 94 102 | 86 98 103 | 121 72
12 |T8ng MPN/| 7500 8000 | 7000 | 8300 | 9300 | 9000 | 3900 | 6000 | 5000 | 7000 | 7000 | 7000 | 9300
Coliforms | 100ml
Chi s6 37 38 43 41 40 63 56 60 53 50 36 40
wWQI

(Nguén: Phuong an BVMT lang nghé truyén thong duc cham gé cao cdp va mic dan dung Yén Qudn, xa Yén Qudn, huyén
Qudc Oai, Thanh phd Ha Noi [8]; Phuong dn BVMT lang nghé truyén thong duc cham gé cao cdp va méc dan dung Ngoc Than,
xd Ngoc My, huyén Quéc Oai, Thanh phé Ha Ngi [7])
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¢ Moi truong

b. CTR sdn xudt

Tailang nghé Yén Quan, theo diéu tra, phdng van
thuc té, CTRSX nhu mun cua, go, chai lo khong st
dung, keo con dugc nguoi dan thu gom riéng dé xu
ly. Tuy nhién chi c6 45% h¢ san xuét c6 noi luu git
CTRSX la kho c6 ctia tach riéng véi noi san xudt, s6
ho con lai thuong chi dé tip trung tai 1 khu vuc trong
khu san xudt hodc trong nha, tham chi d€ ngoai cua,
duong cai hay cac bai dat trong gay mat vé sinh, anh
huéng my quan. Chi ¢6 9,5% h¢ san xuét thuc hién
viéc phan loai rac thai tai nguon. Nhu vay, cong tac
phén loai CTR tai ngudn tai day van chua dugc chu
trong, ngudi dan da phan van dé€ chung céc loai rac
thai, CTRSH d6i khi con lan ca CTRSX va CTRNH.

Tai lang nghé Yén Quan, chi ¢6 9,5% co s& san
xudt thuc hién phan loai CTRSX tai ngudn trong
khi tai Ngoc Than con s6 nay la 100%. Tai lang nghé
Ngoc Than, sau mdi cong doan lam viéc, sé quét don,
don CTR vao bao tai va xép gon vao khu vuc luu tri
chat thai. Trong quad trinh thuc hién han ché t6i da
phat sinh bui va CTR ra moi truong. CTR sau phéan
loai sé dugc ban cho ngudi thu mua phé liéu véi gia
2.000 dong/tai d€ san xudt ndm va trong cdy doi véi
mun cua hodc lam chéit d6t d6i v6i manh gé vun,
méu g6. V4i tin sudt 2 ngay/lan, ngudi thu mua dén
gom lai vao xe tai va ché di. Nhu vdy, CTR san xuat
ctia lang nghé khong dugc coi la nguyén nhéan gay 6
nhiém moi trudng lang nghé do dugc ngudi dan tin
dung t6i da trong viéc thu gom, ban cho nguoi cé
nhu cau tdi st dung.

Hinh 2 va 3 cho thdy, két qua xu ly CTRSX tai
lang nghé Yén Quan va Ngoc Than. Tai Yén Quan,
cac hd co sy uu tién xu ly theo cach tai st dung va
ban cho ngudi thu mua d€ t6i vu kinh té. Phén l6n
CTR sau thu gom sé dugc ngudi dén ti€n hanh dot,
ty 1& 26/42 ho, chiém 61,9%. Hau hét cac ho tai st
dung thanh san phdm gob ép, moét s6 mang ban cho
o s6 tai su dung, mot s6 mang dot, hoac mot s6 khac
do ra bai rac khong dugc thu gom xung quanh lang
nghé. Vo hop son va can dung cé thé tdi su dung.
Mun cua, go vun, ddu mau gb cé nhiéu, ngudi dan
xung quanh lang nghé khong st dung va tai st dung

&

A Hinh 2. Két qud khdo sit A Hinh 3. Két qud khdo sat
lién quan cong tac xit 1y CTRSX lién quan cong tdc xii ly CTRSX
tai lang nghé Yén Qudn tai lang nghé Ngoc Than
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dugc hét, cac co s san xuédt phai mang di dot, tiéu
hty 6 nhiing khu dét trong, canh dong, bo dé gay ra
khéi bui, lam anh hudéng dén moi truong khong khi
xung quanh. Tuy nhién viéc d6t CTRSX trén thuc
té da cho thdy sy anh hudng véi méi truong khong
khi xung quanh nén can su vao cudc va xu ly ctia cac
cd quan chtic ning, cd quan quan ly, can bo quan ly
dia phuong dé€ han ché tinh trang d6t CTRSX. Trong
khi d¢6 tai Ngoc Than, s6 h¢ thuc hién cong tic tai
st dung (72,8%) va ban cho ngudi thu mua dat ty 1é
(trén 90%) rat cao.

d. Chdt thdi ran nguy hai

CTRNH phat sinh tti hoat dong lang nghé 1a kha
nhiéu, gan 2 kg/hd/thang, tuy nhién lai chua dugc
dia phuong quan tam va cha y dén. Trao d6i v6i can
bo quan ly va cac ho san xudt cho thdy dia phuong
chua c6 bat cti phuong an nao doi véi viéc thu gom,
xt ly CTRNH. Hau hét CTRNH phat sinh tai cac ho
san xudt dugc d€ chung v6i chat thai khac, tham chi
nhap chung v6i CTRSH va chua c6 phuong phap
thu gom, luu trd, van chuyén. Pay la thiéu sét 16n
cta dia phuong khi bo qua su quan trong cta viéc
xt ly CTRNH lang nghé, véi tong lugng phat sinh
1 nam tuong d6i 16n; khoang gan 1.000 kg/nam thi
lugng thai CTRNH ctia cac ho trén dia ban lang nghé
tuong duong véi mot doanh nghiép 16n va phai dang
ky s6 cha ngudn thai. Boi vdy dia phuong nén co
su quan tdm quan ly hon déi véi lugng CTRNH cta
lang nghé.

3.2.2. H¢ thong thu gom va xii ly nuéc thdi

Hién nay, tai cac dia phuong trén dia ban huyén
Quoc Oai noéi chung va tai cac lang nghé Yén Quan,
Ngoc Than néi riéng van chua c6 hé théng xt 1y nudc
thai tap trung. Nudc thai do d6 dugc thai truc tiép
ra moi trudng da va dang la nguyén nhan dan dén 6
nhiém moi trudng, dic biét 1a ngudn nudc mit.

Tailang nghé Yén Quan, s6 ho khong cé hé thong
thu gom, thai truc tiép ra hé thong thoat nudc chung
chiém ty 1¢ 26,2%. S6 h¢ thu gom bing hé théng
dudng 6ng - cong kin chiém ty 1¢ 62%. S6 ho thu
gom bdng muong - ranh thodt nudc hd chiém ty 1é
11,8%. Theo Bao cdo “Phuong an bao vé lang nghé
Yén Quan” [8] thi xa Tan Phu da thuc hién dau tu
xay bé lang cho 30 ho san xudt vé6i chi phi 90.000.000
dong nham giam thiéu cac chit 6 nhiém trong nudc
théi thdng ra moi truong nudc tai dia ban. Nhung
trén khao sat thuc té thi cac bé lang nay van chua
dugc xay dung. Nudc thai sinh hoat va nudc thai san
xudt van dugc thai chung truc tiép ra moi trudng
nudc mat, mang theo nhiéu chat thai chua qua xt ly,
gay 6 nhiém moi trudng nudc mit.

Tai lang nghé Ngoc Than, nuéc thai tii nha cac
h¢ dén dugc thu gom qua hé théng 6ng nhya PVC



kin va chay vao hé théng thoat nudc chung cta lang
nghé. Pic biét, lang nghé da dugc UBND cdp xa va
huyén dau tu xay dung hé thong thu gom nudc thai
biang hé thong céng kin (chiém 90%). Ngoai ra, hé
thong thu gom nudc thai cua lang nghé con c6 bao
gom cac muong ho gan canh dong. Nudc thai sau khi
qua hé thong thu gom nudc thai chung cua lang nghé
sé dugc chay vao nguon tiép nhan nudc thai la cac
kénh muong noi dong véi 42 hong xa thai. Tai lang
nghé, c6 ao dinh thon Ngoc Than, thang 10/2020 da
dugc UBND xa dau tu x4y dung ha tang ky thuat va
nao vét ao, trong dé cac diém xa nudc thai vao ao
dugc chén lai va dan ra hé thong thu gom chay vao
kénh muong ndi déng, gidm 6 nhiém nudc mat tai
ao. Dong thoi, trén dia ban lang nghé dang thyc hién
du 4n nang cdp, md rong hé thong giao thong thon
Ngoc Than ciing dugc long ghép cai tao, nang cap hé
thong thu gom nudc thai nhiing khu viyc xuéng cdp
va chua c6 hé thong thu gom kin.
3.2.3. Hé thong thu gom va xii ly khi thdi

Cac cong doan san xudt tao ra sin phdm ctia lang
nghé déu phat sinh khi thai. Tuy nhién, tai cac co
sG san xudt c6 quy mo 16n, viia, nho déu chua cé hé
thong xt ly khi thai do cac xudng dugc xay dung tu
lau va dién tich quy moé nho nén chua dugc cht co s6
dau tu. Hién nay, cac xuéng chi méi dling lai & viéc
giam phat tan bui biang cach don dep sach mun cua
dé€ tranh phat tan bui ra bén ngoai xudng.

3.2.4. Xur ly bui va tiéng on

Nhiéu co s san xuat da bo tri vi tri lam viéc cua
cac may cua, mdy cha, may danh béng va khu vuc
danh gidy rdp & nhiing noi riéng biét, it ngudi qua
lai. Mic du vy cach b6 tri nhu thé vin nam ngay
trong nha xudng chat hep, khong c6 vach ngin cach
nén chi giam b6t dugc mot phan nao, chi cé tac dung
han ché bui do may cua con khong hiéu qua doéi véi
loai bui nhé ctia may cha va cong doan danh bdng.
Mit khac, trong san xuét con st dung keo con, son
va vecni nén ngoai bui, ngudi thg truc tiép lam viéc
con phai tiép xtc véi hoi ddu, xdng nhung chua hiéu
hét tac hai ctua bui nén vat bao ho lao dong cua ngusi
thg nghé chi c6 duy nhat mot cai khiu trang.

Bang 6. Két qua diéu tra, khao sat tai hai lang nghé lién
quan dén hoat dong tuyén truyén BVMT va giam sat moi
truong dinh ky

TT | Noi dung khao sat Ngoc Yén
Than Quan
1 | Cong tac tuyén truyén trong ndm cho | 100% 100%
nhén dan vé BVMT lang nghé
2 | Thuc hién chuong trinh giam sat méi | 100% 100%
truong dinh ky tai lang nghé
3 | Tham gia budi tuyén truyén vé BVMT | 95% 76%
lang nghé va hiéu biét vé quy dinh vé
BVMT lang nghé cuia ngudi dan

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Tiéng 6n do may mdc hoat dong tuong doi 16n,
h4u hét cac loai may déu géy ra, dac biét 1a may cua
CD, may vanh, mdy bao va khoan. Mtic d6 6n cao,
chu yéu la ban ngay v6i mtc am tu 80,8 - 84 dBA,
trén dudi tiéu chudn cho phép tai noi lam viéc. Hién
nay tat ca cac co s san xuat déu khong cé giai phap
gi dé han ché tiéng On.

DPa phén cac co sd san xudt da st dung may hut
bui cong nghiép dé€ giam bt bui trong qua trinh cha
g6 (100% tai Ngoc Than va 70% tai Yén Quan). Tuy
nhién, mdy hut bui nay chi cé thé lam giam lugng
bui tai noi san xuit ma khong phai la bién phap triét
dé, bui qua may hut dugc phun thing 1én troi, phat
thai truc tiép ra moi trudng xung quanh gay nhiém
bdn khong khi cuc bo.

Nhin chung, do san xudt nam ngay trong gia dinh
va v6i muc do tap trung cao nén nhiing anh hudng
ctua 6 nhiém cua bui va tiéng 6n cang 16n hon. bBay
c6 lé la van dé moi trudng bilc xdc nhét clia nguoi
dan va chinh quyén dia phuong.

3.3. Cac bién phdap BVMT khdc
Cong tdc tap hudn, tuyén truyén

Ngoai thu gom, xt ly chét thai, UBND cac xa va
UBND cac huyén thuong t6 chtic tdp hudn vé BVMT
lang nghé cho cic co sd san xudt, nam ro quy dinh
ciing nhu bién phdp ngan ngtia, giam thiéu phat sinh
chat thai. Cu thé, trong 1 nam c6 1 dgt tap hudn vé
BVMT lang nghé va hiéu biét cac quy dinh vé BVMT.
Ngoai ra, con t6 chuc céc dot tuyén truyén qua loa
phat thanh xa, t6 chiic chién dich tuyén truyén
nhiing ngay 1é, sy kién quan trong vé moi trudng,
16ng ghép vao BVMT lang nghé tai dia phuong.

Nhu vay c6 thé ndi ca hai lang nghé déu da thuc
hién cong tac tuyén truyén BVMT va giam sat dinh
ky vé moi truong. Tuy nhién su chénh léch vé mtic
do tham gia cia ngu6i dén hai lang nghé phan anh
ding thuc trang lién quan dén cac hanh vi tham gia
BVMT (thé hién qua s6 liéu khao sat da dé cap &
trén) ctia nguoi dan tai day.

Thu phi BVMT

Hién nay tai cac lang nghé méi chi duing lai & thu
phi BVMT do6i véi rac thai sinh hoat do UBND xa
thu va chuyén vé huyén dé chi tra cho don vi ky hgp
dong thu gom. Mtic phi thu la 3.000 déng/ngudi/
thang.

Nudc thai lang nghé la nudc thai sinh hoat nén
khong dugc ap thu phi bdo vé nudc thai tai cac co s6
san xudt ma chi dugc cac co s6 dong phi nudc thai
theo héa don nudc sach st dung cho don vi cung cap
nudc sach theo quy dinh ctia Nha nuéc.

Khi thai chua c6 hé théng xt ly va quy dinh phap
luat nén khoé quan ly trong viéc thu phi BVMT.
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¢ Méi trusng

Kinh phi phan bo thuc hién cong tdc BVMT
lang nghé
Hién nay, trén dia ban huyén cling nhu xa chua
c6 kinh phi phéan b6 riéng cho cong tac BVMT lang
nghé hang nam. Chi c¢6 cac khoan ngan sach chi
chung cho cong tdic BVMT toan xa: Tuyén truyén,
duy tri vé sinh ng6 x6m...

Thanh ldp va van hanh t0 tu qudn vé BVMT
lang nghé
Hai lang nghé hién chua thanh lap t6 tu quan vé
BVMT. Méi chi diing lai & viéc quan ly lang nghé
qua hoi lang nghé, ngudi diing dau 1a cha tich hoi
lang ngheé.

Duy tri vé sinh duong lang ngé xém, nao vét
kénh muong
Theo chién dich phat dong moi truong xanh cta
UBND huyén, hang thang, UBND xa t6 chtic Thu 7
hang tuan v¢ sinh duong lang ngoé xém véi luc lugng
tham gia la nhan dan, cdc doan thé chinh tri, can bo
thon, doan vién thanh nién, hoc sinh...
Huong uidc, quy vidc lang nghé trong cong tac BVMT
Cac lang nghé truyén thong déu co tu lau doi,
do do viéc xay dung huong udc, quy udc da co tu
lau nén viéc BVMT trong huong udc chua dugc cha
trong, l1ong ghép. Do vay, trong thai gian gin day, cac
huong udc, quy udc lang nghé dang dugc xay dung
lai trong dé c6é cong tac BVMT trong san xudt tai
lang ngheé.

4. Két luan

Véihailang nghé Ngoc Than va Yén Quan, nguén
phat sinh chat gdy 6 nhiém dén tu hau hét tat ca cac
céng doan san xudt bao gém CTRSH, CTRNH, bui,
tiéng 6n, dung moi hiiu co bay hoi va nudce thai ngdm
g6 chtia hoa chat doc hai.

Trén 50% cac ho san xudt khong cé khu luu tri
CTR riéng, CTR dugc cac ho san xudt d€ & trude cta,
duong cai, cac bai dat tréng... gdiy mat my quan va
6 nhiém moi trudng. Viéc thu gom, phén loai chua
dugc thuc hién triét dé khién CTRNH va CTRSH
dugc gom chung gay anh hudng khong nho va truc
ti€p dén stic khde cong nhan vé sinh cling nhu nguoi
dan xung quanh.

Nudc thai lang nghé khong dugc xt ly theo ding
quy dinh da xa thai ra hé thong cong thai chung,
gay 6 nhiém hé thong nudc mét cua khu vuc va moi
truong xunh quanh do chay tran hay khi troi mua.

Véi quy mod san xudt ho gia dinh ti€u thu cong
nghiép nén khu vuc san xuit khong khép kin, tiéng
on va bui, hoi dung moéi anh hudéng rat 16n dén stic
khode cong nhan va ngudi dan song trén dia ban, khu
vuc lan can.
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Cong tac quan ly nha nudc vé moi trudng tai cac
lang nghé chua dugc quan tdm va thuc hién hiéu qua
nhu mong muén. Chua cé kinh phi riéng cho hoat
dong BVMT tai lang nghé. Cac khoan phi BVMT
kho c6 thé dugc ap dung do chua tach biét dugc gitia
chat thai sinh hoat va chat thai san xudt nguy hai.

Mic du cung thudc sy quan ly ctia huyén Quoc
Oai nhung cong tdic BVMT lang nghé ctia x4 Ngoc
My dugc sy quan tam ctia chinh quyén s6 tai tot hon
so v6i xa Tan Phu. Quy mo hoat dong san xuét cua
lang nghé Ngoc Than 16n hon so véi lang nghé Yén
Quan nhung céng tac thu gom va phan loai tai nguén
rac thai phat sinh tai lang nghé Ngoc Than dugc dat
hiéu qua cao hon. Chinh quyén xa Ngoc My ciing c6
su quan tam d4u tu nang cdp hé thdng cong thoat
thu gom nudc thai chung. Diéu nay cho thay sy thiéu
dong nhat trong cong tac quan ly vé BVMT & cac cdp
dia phuong.

5. Kién nghi

- Cong tac dao tao, tdp hudn cho cac can bo quan
ly méi truong tai lang nghé Ngoc Than phai tiép tuc
ddy manh thuong xuyén va lién tuc. Cac budi tap
huén, dao tao vé trinh d6 nghiép vu chuyén mon cho
cac can bo mai trudng can bam sat Luat BVMT 2020,
Nghi dinh s6 40/2019/ND-CP, Thong tu s6 25/2019/
TT-BTNMT va cac van ban khac.

- Téang cudng tan sudt cong tac kiém tra, thanh
tra, trién khai két hgp gitia xti 1y 6 nhiém moi trudng
v6i xt ly vi pham vé dat dai, trat tu xay dung theo
Chi thi s6 05/CT-UBND ngay 15/6/2018 cia UBND
huyén Quéc Oai. Kiém soat, xu ly, giam thi€u phat
sinh nguén 6 nhiém.

- Pdy manh hon niia cac budi tuyén truyén BVMT
lang nghé dén nguoi lao dong va nguoi dan tai lang
nghé. Banh gia két qua thuc hién tiéu chi mai trudng
xa chudn nong thén méi nang cao.

- Céc dia phuong nén nhanh choéng c6 phuong an
xt ly d6i v6i vian dé CTR dé tranh gay anh hudng xdu
t6i moi trudng. Can bo quan ly huéng dan nguoi dan,
h¢ san xuat cach thu gom, luu tri, xt ly CTR. Cac ho
san xudt can c6 noi luu tri riéng d6i véi CTRNH.
Ngoai ra, cdc dia phuong nén thué 1 don vi cé trach
nhiém thu gom, xt ly va van chuyén CTRNH cho cac
h¢ san xuit tai lang ngheé.

- Can déu tu xay dung du an tram xt ly nudc thai
tap trung trudc khi thai ra moi truong, dé an xu ly
khi thai lang nghé.

- X4y dung huong udc gan véi BVMT.

- Cac ho san xudt can st dung may hut bui hodc
lap dat hé thong xt ly khi thai theo phuong phap
than hoat tinh d€ giam thiéu bui va khi thai ra moi
truong.



- b€ dam bdo cho sy phat trién bén viing ctia lang
nghé, can thiét phai quy hoach khong gian san xuat
gan v6i BVMT. Day la giai phép tdng hgp, bao gom
viéc du bao xu huéng phat trién kinh t€ - xa hoi, xu
huéng bién d6i méi truong, quy hoach khong gian
san xudt, cac giai phdp cong nghé va quan ly moi
truong. Huyén Qudc Oai can nhanh chong tién hanh
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ABSTRACT

local level is demonstrated.

ASSESSMENT OF THE CURRENT ENVIRONMENTAL MANAGEMENT
SITUATION IN SOME HANDCRAFT VILLAGES IN QUOC OAI, HANOI

Nguyen Mai Lan, Nguyen Thanh Duong, Nguyen Thanh Nhung

The management of the state and the participation of all classes of people in society play a critical role
in thoroughly resolving the problems of environmental pollution in handcraft villages. The article assesses
the current state of environmental management in some handcraft villages in Hanoi's Quoc Oai district,
specifically in the handcraft villages of high-class wood carving Yen Quan (Tan Phu commune) and and Ngoc
Than (Ngoc My commune). As a result, the level of concern about state management of the environment at the

Key words: Environmental management, handcraft village, Ngoc Than, Yén Quan, Quoc Oai.
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» Moi truong

DANH GIA HIEN TRANG VA DE XUAT GIAI PHAP
QUAN LY CHAT THAI RAN NONG NGHIEP TAI
XA VU QUY, HUYEN KIEN XUONG, TINH THAI BINH

Pao Vian Hién
P6 Lan Chi

(1)

TOM TAT

Tu khoa: Vi Quy, CTR nong nghiép.

Giong nhu nhiéu xa, huyén khac trong tinh Théi Binh, xa Vi Quy c6 dién tich dat san xudt nong nghiép
chiém ty trong 16n trong t6ng dién tich dat tu nhién. Céc hoat dong san xuat ndng nghiép gép phan quan trong
trong phat trién kinh t€ - xa hoi tai dia phuong. Tuy nhién, viéc quan ly mdi trudng trong san xuét nong nghiép
hién nay chua dugc quan tdm dung mtic; cong tac quan ly, giam sat, canh béo, khac phuc 6 nhiém mai truong
trong san xudt nong nghiép con bi bo ngo, cac chinh sich BVMT trong san xudt nong nghiép chua dugc trién
khai kip thai trong khi dinh huéng phat trién ctia xa trong 10 nam tiép theo 1a phat trién nong nghiép két hgp
cong nghiép. Vi vay, viéc nghién ctiu “Danh gid hién trang va dé xuét cac giai phap quan ly chat thai ran (CTR)
nong nghiép trén dia ban xa Vi Quy, huyén Kién Xuong, tinh Théi Binh” 1a viéc lam cén thiét, viia c6 y nghia
vé mat khoa hoc, vita gop phan BVMT. Két qua ctia nghién ctiu nay cting 1a bai hoc bé ich cho cac dia phuong
khac trén ca nudc tham khao trong quan ly CTR nong nghiép.

Nhan bai: 8/9/2022; Stia chita: 16/9/2022; Duyét dang: 20/9/2022.

1. Mé dau

Vi Quy la xa dong bang thudc ha luu song Hong
ndm vé phia Bic huyén Kién Xuong, phia Nam tinh
Théi Binh. Tong dién tich tu nhién cta xa la 282 ha
chiém 1,42% téng dién tich dit ty nhién cua tinh va cé
dién tich nhé nhat trong huyén. Nhin chung, khi hau
cta xa Vi Quy thuén lgi cho san xudt néng nghiép,
song su phan hoa cua thoi tiét theo muia véi nhiing hién
tugng cta thai tiét nhu giong bao, voi rong, gié mua
Dbong Bac kho hanh doi hoi c6 cac bién phap phong
chong lut, han han [3].

Xa Vi Quy c6 s6 dan la 5.191 ngudi, cé 1.730 ho.
Dén cu phén chia lam 5 thon gom thén 1 (687 nguoi),
thon 2 (1.093 nguoi), thon 3 (1.012 nguoi), thon 4
(1.284 ngudi), thon 5 (1.105 nguoi). Loai hinh san xuét,
phat trién kinh t€ tai xa chu yéu 12 ndong nghiép, dién
tich dat phuc vu néong nghiép la 196,6 ha chiém 69,7%
tong dién tich dit toan xa; sau d6 la cong nghiép co
dién tich 24,5 ha chiém 8,7%.

2. Phuong phap nghién ciiu

Hé¢ s6 phét sinh phyu phdm (CTR) dugc udc tinh cho
cay lua, khoai lang va dau tuong va dugc tham khao tu

! Trudng Pai hoc Khoa hoc Ty nhién, DPai hoc Qudc Gia Ha Nji
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Bdo céo cong tac BVMT nganh nong nghiép ndm 2019
do Vién Moi truong va Nong nghiép thuc hién. CTR
phat sinh tlf chdn nu6i dugc tinh toan trén tong lugng
dau con nhan véi hé s6 phat sinh CTR trung binh ctia
dau con/kg/ngay [1].

Ngoai phuong phap danh gia dya trén hé s6 phat
thai, nhém nghién ctiu cling st dung cac phuong phap
khac nhu phuong phap phén tich xti 1y s6 liéu, phan tich
SWOT, thu thap va ké thua tai liéu, diéu tra, khao sat,
phong van ngudi dan, cac can bd quan ly moi trudng
tai dia phuong, qua doé tiép nhén, khai thac théng tin
can thiét phuc vu dé tai nghién ctiu. Cac két qua tui cac
phiéu diéu tra dugc xti ly bang phan mém Excel.

3. Két qua va thao luan
3.1. Hién trang sdn xudt nong nghiép tai xa Vi Quy

3.1.1. Hién trang chdn nudi

Qua két qua diéu tra, khao sat va theo Bao cao nong
nghiép tai xa Vi Quy cho thay lugng trau, bo, lon déu
dang giam qua cac ndm, trong khi d6 lugng gia cam lai
tang 1én dang ké, trong d6 nam 2020, s6 lugng gia cam
1a 12.028 con, lon 1a 207 con [4,5,6].



3.1.2. Hién trang trong trot

Theo két qua diéu tra, khdo sat va Bao cdo nong
nghiép xa Vi Quy cho thdy san lugng laa ting dan qua
cac ndm (nam 2019 ting hon 1,5 1an so v6i 2018 va nam
2020 la 1.398,7 tdn, tang 1,7 lan so véi 2018), tdng san
lugng khoai lang va d4u tuong 6n dinh khong c6 su
chénh léch 16n. San lugng ngd do khong dugc trong
nhiéu chi ¢c6 & mot vai ho dan nén khong duge téng
hop [4,5,6].

3.2. Hién trang phat sinh CTR nong nghiép tai xdi
Vii Quy
3.2.1. CTR trong chdn nuoi
Két qua diéu tra cho thdy, tong CTR tui trdu, bd ndm
2019, 2020 khong con do lugng trau nudi lay stc kéo
dugc thay bing may moéc. Bén canh d6, CTR tii bo, lon
giam qua cac nam do hai loai vat nuo6i nay tao ra nhiéu
CTR hon va do anh hudng ctia dich Covid nén tong s6
con bo va lgn da giam. Ngugc lai tong lugng gia cam
ndm 2020 ting rd rét, khoang 13% so v6i nam 2019;
43% so v6i nam 2018.

1200

1000

800

A Hinh 1: Téng CTR do chdn nuéi xa Vi Quy ba nam 2018,
2019, 2020

Bang 1: Tong lugng CTR trong trot tai xa Vi Quy trong ba
nam 2018, 2019, 2020 [4,5,6]

STT | Loaicay Phu Tdéng CTR (tdn/nidm)
tréng | phim | 2018 | 2019 | 2020
Romra | 1.671,4 | 1.811 1.781
Vo trau | 339,16 | 367,51 | 3614

1 |Lua

Khoai lang Day 6592 | 51,47 | 55,08
Piutuong | Thanla | 20,93 32,7 16,35

Vo 7,04 11 55

3.2.2. CTR trong trong trot
Tong lugng chit thai trong trot (mot s6 loai ciy
chinh) trong ndm theo két qua nghién ctu trén dia ban
xa Vi Quy dugc thé hién trong Bang 1.
Két qua tinh todn cho thdy, phu phim cta diu
tuong da giam dan qua cac nam do dau tuong cho ning
suat thap nén dién tich trong déu tuong nam 2020 co

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

xu hudéng gidm di 50% so v6i 2019 va 21% so v6i ndm
2018. Dai véi khoai lang do ndm 2019 nhiéu ho gia dinh
chuyén sang trong khoai tay thay thé (giam 22%) nhung
lugng khoai tay khong tiéu thu nhiéu nén dén nam 2020
nguoi dan quay lai trong khoai lang. D6i véi lua c6 su
chénh léch khdong dang ké qua cdc nam, Bang 1.
3.2.3. Hi¢n trang sii dung bao bi héa chdt BVTV

Trong hoat dong san xudt nong nghiép, stii dung
héa chit bao vé thuc vat (BVTV) 1a khong tranh khoi,
g6ép phan phong trii sinh vat gay hai va qua d6 git 6n
dinh ning sudt cay trong. Theo két qua diéu tra, khao
sat trong cac nam 2018, 2019, 2020, lugng bao bi, vo
chai hoa chat BVTV thai ra moi truong la khong nhiéu,
khodng 11,5 -14,2 kg, do dia phuong van dang st dung
cac loai phan chudng, phan t va dan dan chuyén sang
st dung nhiéu phan hiiu co. Tuy nhién, day la loai hinh
chat thai nguy hai nén cin c6 giai phap quan ly phtt hgp.

Bang 2: Khéi lugng bao bi thuéc BVTYV tai dia phuong
(4,5,6]

Nam Lugng bao bi héa chat BVTV st dung (kg)
Nam 2018 | 14,2
Ndm 2019 | 13,7
Ndm 2020 | 11,5

3.3. Hién trang qudn ly CTR nong nghiép tai xa
Vii Quy
3.3.1. Hién trang qudn ly CTR chdn nudi

Theo két qua diéu tra, phong van do dac thu cta
chan nuoi tai xa Vi Quy la moé hinh h¢ gia dinh nén
d6i véi cac gia dinh c6 ao, vuon thi 20% ngudi dan dé
CTR chay ra vuon, ao gy 6 nhiém moi truong trong
khi chi c6 40% st dung d€ 0 phan va 40% con lai lam
ham biogas.

3.3.2. Hi¢n trang qudn ly CTR trong trot

Theo két qua diéu tra, phong van, doi véi rom ra,
hién nay xa dang xt ly bang cac phuong phdp khac
nhau tuy vao muc dich nhu dé6t phan tan theo cac khu
viic khac nhau (20%), G phan (50%) hodc lam thtc én
cho gia stic (30%). Pay déu la cac phuong phap da dugc
ap dung nhiéu nam tai dia phuong. Déi véi vo trau,
theo két qua diéu tra, ngudi dan van dang xu ly bang
phuong phap nhu dung lam chat dét (55%), st dung
lam gia thé cho cay trong (25%) hodc viit cung rac thai
(20%).

Daéi véi day khoai lang va thén, 14, vo ctia ddu tuong
hién nay ngudi dan chi dung phuong phap duy nhat la
u phan.

Hién trang xii ly bao bi phdn bon, héa chdt BVTV

Vi ddc thu la san xudt nong nghiép tli xua dén nay
ngudi dan xa Vi Quy van st dung phuong phap dot 1a
cht yéu chiém dén 60% gay 6 nhiém khong khi, chi c6
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10% la tién hanh thu gom cho vao bé chtta bao bi phan
bdn, héa chat BVTV sau sti dung dé xti ly dung cach, c6
t6i 30% khong xt 1y ma viit biia bai ra duong.

Nédm 2018, xa Vi Quy da cung v6i nha may san xuat
bao bi (Cong ty Dét may bao manh pp Thanh Tén - xa
Thanh Tén - huyén Kién Xuong - tinh Thai Binh) thuc
hién thu gom bao bi héa chat BVTV dé€ dua vé nha may
tai san xudt. Song do lugng bao bi thu dugc khong da
nhiéu va nguoi dan khong thuc hién thu gom, thay vao
d6 van giti thoi quen viit biia bai hodc d6t nén phuong
phap xt ly khong dugc tiép tuc thuc hién.

4. bé xuat giai phap quan Iy CTR néng nghiép tai
xa Vit Quy
D€ quan ly CTR ndng nghiép tai xa Va Quy hiéu
qua can c6 cac giai phap nhu:
4.1. Ap dung gidi phdp 3R cho chit thdi nong nghiép
bia phuong can ap dung cac giai phap 3R cho chat
thai ndong nghiép nhu giam chat thai phat sinh. Doi véi
chat thai chan nudi, sti dung t phén biogas va phan ba
thai chan nudi con lai dugc st dung cho cho ca. Tai st
dung, téi ché phu phdm céy trong lam nguyén liéu dé
san xudt ndm; san xudt thuc an chan nuoi, san xudt phan
bén hodc lam nguyén liéu cho cac nganh san xuét khac.
4.2. Gidi phdp vé nhan lyc
UBND x4 can b8 sung thém 1 nhén lyc chuyén trach
vé mang mdi truong da dugc dao tao bai ban vé van
dé BVMT noi chung va quan ly CTR ndng nghiép noi
riéng do hién nay can bd dia chinh ctia xa van kiém moi
truong va chua c6 can b chuyén trach vé moi trudng.
4.3. Gidi phdp tuyén truyén ndng cao nhdn thiic
Co6 nhiéu thoi quen chua tot ctia ngudi néong dan
trong san xudt nong nghiép gy anh hudng xau t6i moi
truong nhu: Xa chat thai chidn nuodi chua dugc xt ly
ra moi trudng, vit bao bi phan bén, héa chat BVTV
ngoai dong rudng, gia stic gia cdm chét thai ra kénh
muong, ao hod trong xiy dung va bo tri cong trinh vé
sinh, chudng trai trong khuon vién gia dinh. Do vay,
UBND xa can t6 chtic cic ndi dung tuyén truyén da
dang vé6i phuong thic tuyén truyén hiéu qua nhdm thu
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CTR”, Ha Noi.
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hut sy tham gia ctia nhiéu nguoi dan trong quan ly CTR
ndng nghiép. Noi dung tuyén truyén tap trung vao vian
dé cac loai hinh chat thai nong nghiép va cac tac dong
ctia chung dén moi trudng, cac bién phap giam thiéu,
tai ché, tai st dung chat thai nong nghiép. Hinh thtc
tuyén truyén la cac khoa tap hudn chuyén sau, cac budi
noéi chuyén hodc théng qua cac td roi, pano, ap phich,
hé thong loa truyén thanh.

5. Két luan

Qua diéu tra, nghién ctiu vé thuc trang quan ly CTR
nong nghiép trén dia ban xa Vi Quy. Nhém nghién
ctiu da rut ra dugc mot s6 két luan sau:

Lugng CTR nong nghiép trén dia ban xa Vi Quy
trong ba nam 2018, 2019, 2020 bao gém chat thai
trong trot va chat thai chan nudi c6 xu huéng tang
theo thoi gian.

Két qua nghién ctu cho thay, phuong phap xu ly
CTR chéin nuoéi phé bién la lam ham biogas 40%, U
phan 40%, chay ra ao, vudn 20%; phuong phap xu ly
chat thai rom ra la 50% G phén, 30% lam thtc dn cho
gia stc, 20% dot phan tan; phuong phéap xt ly vo trau la
25% lam gid thé trong ndm; 55% lam chat dét, 25% vt
cung rac thai va phuong phap xt ly bao bi la dot 60%;
thu gom 10%, vt biia bai 40%.

Mtic do quan tam vé cong tac quan ly CTR tai xa
Vi Quy chua ding mtc nén nhiing nam gan day ty 1¢
ngudi dan quan tdm dén van dé moi truong ndi chung
va CTR nong nghiép ndi riéng dang ting. Do d6, dé
cong tac quan ly CTR nong nghiép dugc t6t hon thi can
tang cudng tuyén truyén, phé bién kién thiic cho nguoi
dan nhiéu hon niia, kéu goi toan dén tham gia.

Trén co sd do, nghién ctiu da dua ra mot s6 giai
phdp nhidm néing cao hiéu qua quan ly CTR ndng
nghiép tai xa Vit Quy nhu sau: Ap dung gidi phap 3R,
chinh sach, cong nghé, x4y dung quy ché quan ly CTR
(cap xa), gido duc nang cao nhén thtic cong dong trong
van dé quan ly CTR nong nghiép. Bai hoc kinh nghiém
vé thuc trang va quan ly CTR néng nghiép cua xa Vi
Quy ciing dugc tham khao cho cac dia phuong khac
trén cd nuécm

4. UBND xa Vi Quy, “Bdo cdo néng nghiép ciia xa Vi Quy -
huyén Kién Xuong - tinh Thdi Binh ndm 2018”, Thdi Binh

5. UBND xd Vi Quy, “Bdo cdo ndng nghiép cuia xa Vii Quy -
huyén Kién Xuong - tinh Thdi Binh ndm 2019”, Thdi Binh.

6. UBND xa Vii Quy (2020), “Bdo cdo nong nghiép xa Vii
Quy - huyén Kién Xuong - tinh Thdi Binh ndam 20207, Thdi
Binh.

7. 86 NN&#PTNT 'Thdi Binh (2020), “Bdo cdo nong nghiép
tinh Thdi Binh thdng 5 ndm 2020”,.



KET QUA NGHIEN CUU KHOA HOC (:::
VA UNG DUNG CONG NGHE

ASSESSMENT OF THE CURRENT STATUS AND PROPOSES
SOLUTIONS FOR AGRICULTURAL SOLID WASTE MANAGEMENT IN
THE AREA OF VU QUY COMMUNE, KIEN XUONG DISTRICT, THAI
BINH PROVINCE

Dao Van Hien, Do Lan Chi

University of Science, Vietnam National University, Hanoi

ABSTRACT

Like many other communes and districts in Thai Binh province, Vu Quy commune has agricultural
land which accounts for a large proportion of the total natural land area. Agricultural production activities
make an important contribution to local socio-economic development. However, the current environmental
management in agricultural production has not been given suitable attention; the management, monitoring,
warning and remedy of environmental pollution in agricultural production are still limited, the environmental
protection policies in agricultural production are not implemented in a timely manner while the development
orientation of the commune in the next 10 years is to develop agriculture in combination with industry.
Therefore, the study "Assessment of the current status and proposes solutions for agricultural solid waste
management in the area of Vu Quy commune, Kien Xuong district, Thai Binh province" is a necessary and
effective work and of scientific and practical significance. The results of this study are also useful lessons for
other localities across the country to study.

Key words: Vu Quy, agricultural solid waste.
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¢ Méi trusng

NGHIEN CUU KHAO SAT HIEN TRANG THU GOM CHAT THAI
Y TE NGUY HAI TREN DIA BAN TINH HUNG YEN

Nguyén Thu Huyén |(1)

Nguyén Phuong Tu
Duong Tung Ninh

TOM TAT

Hoat dong ctia cac co s& kham chiia bénh déu gan véi nguy co phét sinh cac loai chét thai. Chét thai y té
n6i chung khi phat thai ra moi trudng thiéu kiém soat thi c6 nguy co gay anh hudng xdu dén stic khoe cong
dong. Chat thai y t€ nguy hai (CTYTNH) c6 tinh lay nhiém va doc hai cao 1a mét déi tugng duge quan tAm
dac biét trong viéc kiém soat 6 nhiém tai cac khu vuc. Tai Hung Yén, v6i gan hai trdm co s kham chitta bénh
v6i 3.370 giuong trén dia ban toan tinh, udc tinh lugng CTYTNH phat sinh trén dia ban Hung Yén la 800 tén,
tuy nhién hién mdi chi 17,3% khoi lugng dugc thu gom va van chuyén dén co sé xti ly. Dy kién, dén nam 2030,
khoi lugng CTYTNH phat sinh gan gép doi, dat 1.569,5 tdn/ndm. Nguyén nhan la do kinh phi danh cho hoat
dong thu gom CTYTNH kha han ché véi cac co s6 y té, nhat la cac tram y t€ xa. D€ khac phuc van dé nay can
tang cudng nang luc cho cac co sy té€ co s thong qua viéc d4u tu cac khu vuc luu gitt CTYTNH dam bao yéu
cau quy dinh ky thuat, bén canh do6 can c6 quy hoach vi tri cong viéc cho can by chuyén trach vé mai truong y
té€ cho cac khu vuc x4, xay dung cac phuong an thu gom riéng cho cac co s y té€ c6 lugng phat sinh CTYTNH
thap phu hgp v6i quy moé phat thai cta co s& véi kinh phi thu gom do ngén sach ho trg. Bén canh d6 can dic
biét ting cuong va da dang hoa cac hinh thuc truyén thong nham ning cao nhén thiic ctia can bo cac cdp chinh
quyén, cac ban, nganh, doan thé; can bo nhén vién y té, bénh nhén, ngudi nha bénh nhén va cong dong vé viéc

quan ly chat thai tai cac co sG y té.

Tw khoa: CTR, chdt thdi ran y té nguy hai, thu gom chdt thdi.
Nhan bai: 15/7/2022; Svia chita: 28/7/2022; Duyét ding: 5/8/2022.

1. Datvan dé

La mot tinh nam trong vung kinh té trong diém Bac bd
(Ha Noi - Hung Yén - Hai Duong - Hai Phong - Quang
Ninh), ndm gan cac trung tim cong nghiép, thoi gian qua
Hung Yén da don nhén va tan dung nhiing co hoi phat
trién ctia vung d€ chuyén minh phat trién kinh té theo
hudéng cong nghiép va dich vu. Péc biét, quoc 16 5 doan
chay qua lanh thé Hung Yén md ra co hdi cho viéc hinh
thanh cac khu céng nghiép tp trung, tao dong luc 16n
thuc ddy kinh t€ dia phuong phat trién, gép phan thuc
hién thanh cong cong cudc cong nghiép hoa, hién dai hoa.
Néam 2021, toc d6 tang trudng gia tri san xudt ctia thanh
phd Hung Yén dat 8,1%; trong do, gia tri san xudt nong
nghiép, thuy san (tang 3,2%); gia tri san xudt cong nghiép
- xay dung (tang gan 11,4%), gia tri thuong mai - dich vu
(tang 5,5%). Cong nghiép - xay dung va thuong mai - dich
vu chiém 94,5% t6ng co ciu kinh té. Bén canh su phat
trién ctia cong nghiép dich vy, nhu ciu phat trién mé rong
cac do thi la mot xu thé tat yéu & dia phuong.

Tinh Hung Yén da dé ra nhiéu chinh sich dé phat
trién m& rong cac do6 thi nham dat muc tiéu phat trién
do thi toan tinh dat ty 1¢ do thi héa khoang 55-56% véi

! Trudng Pai hoc TN&MT Ha Noji

82 | Chuyén d@é Ill, thang 9 ndm 2022

A Hinh 1. So d6 quy hoach viing Hung Yén

32 d6 thi va ndm 2021 ty 1é do thi hoa dat khoang 49,5%.
Viéc phat trién mé& rong do thi da lam gia ting dan s6
tai cac khu vuc, diéu nay lai tao stic ép can tré muc tiéu
ctia tinh dén nam 2030, Hung Yén phat trién nhanh, bén
viing trd thanh tinh c6 trinh d6 phat trién & mic kha ctia
vung dong bing song Hong va ca nudc; theo hudng tré
thanh mot d6 thi thong minh, xanh, mdi trudng séng tot;
c6 mang ludi két cau ha tang kinh té€ va xa hoi tling buéc
hién dai; cong nghiép thuoc nhom phat trién manh ctia ca



nudc; doi séng nhan dan dugc nang cao; ban sic vin hod
dugc bao ton va phat huy; an ninh chinh tri, trat tu, an
toan xa hoi dugc bao dam; quéc phong dugc ting cuong.
Vé cong tac y té, tinh cing da chu trong dau tu cho hé
théng cac co s cham soc stic khoe va da dat dugec mot s6
thanh tyu ¢ Bang 1.

Bang 1. Cac chi tiéu vé co s6 vat chit nganh y té tu 2010-
2020

TT Chi tiéu Pon vi Nam
2010 | 2015 | 2020
1 | S6giuong bénh/1 | Giuong | 24,38 | 28,58 | 30
van dan bénh

Co s6 180 | 181 | 176
Co s6 18 19 21
Co s6 162 | 162 | 155

2 |Cosayté

Bénh vién

Tram vy té€ xa
phudng

Tuy nhién, viéc phat trién hé théng y té€ ciing tao ra
stic ép cho viéc dam bao phat trién bén viing, mot trong
nhiing can tré do6 la viéc thu gom va xti ly chét thai phat
sinh tli cac hoat dong trén dia ban tinh va dac biét trong
s6 cac loai chat thai dugc dic biét luu y la chét thai nguy
hai (CTNH) ti hoat dong y té. Vi nd luc ddm bao 100%
s0 lugng xa, phuong déu dat chudn qudc gia vé y té thi s6
lugng co sd y t€ trén dia ban tinh la kha I6n, vi véy, khai
lugng CTYTNH ciing gia tang va phan b tai cac khu vuic
khac nhau. Nghién ctiu nay dugc thuc hién nham khao sat
va danh gia hién trang quan Iy CTNH tii cac co sG y té trén
dia ban tinh, ti d6 dé xuit cic bién phap nhdm ning cao
hiéu qua quan Iy CTNH néi chung va CTYTNH néi riéng.

2. Hién trang phat sinh CTYTNH trén dia ban
tinh Hung Yén

Theo s6 liéu thong ké tit S Y té€ Hung Yén [1], trén
dia ban hién c6 198 don vi kham chita bénh (khong ké cac
phong kham quy mé rat nho ctia ca nhan bac si), s6 co s
y t€ cong lap do dia phuong quan ly 1a 198 co sé véi 3.370
giuong bénh, nhén luc y té€la 4.313 ngusi (trong do: 3.957
nguoi lam viéc trong nganh Y, 356 ngudi lam viéc trong
nganh Dugc), s6 giuong bénh binh quan 27,5 giudng/1
van dan 6,98 bac si/1 van dan. Trong do, cu thé gobm 10
bénh vién, 13 trung tam y té va cdp tuong duong, 175 tram
y t€ xa, phuong. Hoat ddng ctia cac co s6 y té€ nay da phat
sinh ra cac loai chat thai y t€ thong thuong va CTYTNH.
CTYTNH gom cac loai chét thai c6 1an phong xa, 1an héa
chat nguy hai, c6 cac chét c¢6 kha nang lay nhiém, cic loai
chat thai sic nhon (Hinh 2).

Dic tinh clia cdc nhom CTYTNH c6 thé theo céac
nhom dac tinh nhu sau: Chat thai lay nhiém 1a loai chat
thai chia cdc mam bénh (vi khudn, virus, ki sinh triing
hodc ndm) c6 kha ndng gay bénh cho con nguai. Chat thai
lay nhiém dugc phan thanh 4 loai A, B, C, D. Chét thai
sac nhon (loai A) 1a chit thai c6 thé choc thung hodc gay
ra cac vét cit, ¢ thé nhiém khudn, bao gom: bom kim

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Chdt thdi rén v té théng thuong:
r‘—" P

Thyre pham thira, chét thai sinh
3 . . hoat,..
Bénh vién

2\lf]-.
I("hci'l’.r théi rédn ¥y é nguy hai

als) il /8.

Thuébe, chit phéng xa, cic bg phin co thé‘. béng bing dinh mau va
dich, céc viit siic nhon, bao bi dymg thuoc, dung cy xét nghiém
A Hinh 2. Cdc logi chdt thdi phdt sinh ti hoat dong ciia cdc
coséyté

tiém, dau sac nhon ctia day truyén, lugi dao md, dinh
mo, cua, cac Ong tiém, manh thay tinh v& va cac vat sic
nhon khac st dung trong cac hoat dong y té. Chat thai lay
nhiém khong sic nhon (loai B) 1a chét thai bi thim mau,
thdm dich sinh hoc ctia co thé va cac chit thai phat sinh
tlt budng bénh cach li: Day truyén mau, dich co thé va
chat bai tiét ctia nguoi bénh; bong, bing, gac, day truyén
mau, 6ng dan luu, 6ng hut dich.. ; ging tay cao su da qua
sti dung. Chét thai c6 nguy co lay nhiém cao (loai C) 1a
chat thai phat sinh trongcac phong xét nghiém nhu bénh
phidm va dung cu dung, dinh bénh phidm. Chat thai c6
nguy co lay nhiém cao phat sinh tii phong xét nghiém va
budng bénh nhan truyén nhiém déc biét nguy hiém: Giang
tay, lam kinh, 6ng nghiém; mdi trudng nuoi cdy va cac
dung cu luu git cac tdc nhan lay nhiém & trong phong
xét nghiém; cac dia nuoi ciy biang nhua va cac dung cu
sti dung dé€ cdy chuyén, phan lap,...; bénh phdm thiia sau
khi sinh thiét/xét nghiém/nudi cdy; tai dung mau, hong
cau, huyét tuong va moi chat thai phat sinh tif budng
bénh cach li. Chét thai gidi phau (loai D), bao gébm: cac mo
bénh phim ctia co thé (dut nhiém khuén hay khong nhiém
khuén); cdc co quan, bo phan co thé ngudi; rau thai, bao
thai; cac chat thai ti phau thuat va kham nghiém ti thi ma
nguyén nhén ti vong do cac bénh truyén nhiém; cac chat
thai ctia dong vat, xac suc vat bi nhiém khuin hoac dugc
tiém cac tac nhan lay nhiém.

Chat thai héa hoc nguy hai bao gom chat thai dugc
phédm, chit héa hoc nguy hai, chét gay doc té bao va chét
chtia kim loai nang. Bao gom chit thai dugc pham, chat
héa hoc nguy hai, chat gay doc té bao va chét chia kim
loai ndng.

Chit thai phong xa: GOm cac chat thai phdng xa rén,
16ng va khi phat sinh tli cac hoat dong lién quan dén bénh
nhén trong qua trinh st dung hat nhéan, phong xa dé€ chdn
doan va diéu tri nhu cac chat bai tiét, nudc rta tay; cac
do6 dung ca nhan nhu coc gidy, quan do; cac thiét bi tham
kham, diéu tri nhu 6ng hut, kim tiém, 6ng nghiém, cac
chailo, binh dung, pha cac chat phongxa... ap sudtla tinh
tro, & diéu kién thuong khong gay nguy hiém, nhung dé
géy chay, n6 khi thiéu dot hay bi thing.

Theo Béo cdo Tong hop xay dung Chién lugc qudc gia
vé quan ly tong hgp chat thai ran (CTR) [2], du bao dén
2025 hé s6 phat thai cia CTR y t€ 1a 2,6 kg/giudng.ngay,
trong do lugng CTYTNH udc tinh bang 25% tong lugng
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phat sinh. Nhu vay, udc tinh dén thoi diém hién tai moi
ndm lugng CTYTNH phit sinh trén dia ban Hung Yén
la 800 tan. Tuy nhién, theo tong hop tii cdc bao cdo clia
cac chu nguon thdi CTNH trén dia ban tinh Hung Yén
ndam 2020 thi chi ¢ 12 co s6 c6 bao cdo vé khoi lugng
CTYTNH phat sinh véi khdi lugng khoang 138,25 tin
(Bang 2). Nhu vy, c6 thé thidy méi chi ¢6 khoang 17,3%
lugng CTYTNH phat sinh dugc thu gom va van chuyén
xt ly, s6 con lai dugc luu giti lai co s¢ hodc d6 chung véi
CTR thong thuong.

Theo du bao dén nam 2030, tinh sé dau tu 6 rong quy
mo giudng bénh ctia cac bénh vién tuyén tinh, gom: Bénh
vién Da khoa tinh; Bénh vién San - Nhi; Bénh vién Da
khoa Ph6 N6i; Bénh vién Y dugc 6 truyén; Bénh vién Mit;
Bénh vién Phoi, ngoai ra 8 trung tdm y té cac huyén ciing
dugc nang cdp md rong gom, bao gom: Trung tim Y t&
huyén Tién L{i; Trung tam Y t€ huyén Khodi Chéu; Trung
tam Y t€ huyén Vian Giang; Trung tam Y t€ huyén Phu Cu;
Trung tAm Y t€ huyén An Thi; Trung tim Y t€ huyén Kim
Dbong; Trung tam Y t€ huyén Yén My; Trung tam Y t€
huyén Van Lam. Véi quy m6 mo rong nhu vay, Hung
Yén sé c6 khoang 6.582 giuong bénh [3] thi khoi lugng
CTYTNH phat sinh sé dat dén 1.569,5 tan/nam (tuong
duong 4,3 tan/ngay) va néu khong cé cac giai phap nang
cao hiéu qua thu gom thi ty 1¢é thu gom CTYTNH chi dat
8,8%, khong dam bao dugc kha nang thuc hién muc tiéu
ctia Chién lugc qudc gia vé quan ly téng hgp CTR dén
nam 2025, tdm nhin dén nam 2050 da dugc Thu tudng
Chinh pht phé duyét.

Nhu vay, c6 thé thdy hién nay cong tic quan ly
CTYTNH tai cac co s kham chiia bénh trén dia ban tinh
Hung Yén con nhiéu bat cap do la ty 1¢ phan loai va thu
gom chat thai y t€ chua dugc chu trong. Day la thuc trang
chung tai cac dia phuong khac trén toan quoc (toan qudc
s0 co sG y té tuyén xa chi dat 62,4% co sd dat quy chudn ky
thuét vé thu gom CTR) [4]. Tai cac co s& y t€ xa, do quy
mo khdm chita bénh con nho, lugng CTYTNH phét sinh
thdp, chu yéu la kim tiém, chai thudc ctia chuong trinh

tiém chting tré em. Do lugng CTYTNH thép nén viéc b6
tri riéng cac phong luu giti chua dugc thyc hién. Tai cac co
&y té 6 giuong luu trd, viéc phan loai cac loai CTYTNH
van chua dugc thuc hién triét dé, day la mét ly do cho khéi
lugng chat thai thu gom trong thuc t€ nhé hon nhiéu so
v6i tinh téan. Ddc biét, trong giai doan dich Covid 19 cao
diém, lugng CTYTNH phat sinh ting d6t bién nhung viéc
thu gom van chua thuc sy ¢6 hiéu qua.

Nguyén nhén ctia cac han ché trén la thiéu kinh phi
cho hoat dong cta hé thong luu giti, thu gom va van
chuyén CTYTNH tai cdc co s& kham chiia bénh. Véi cac
€0 sG y té tuyén huyén va tinh do dang trong 16 trinh thuc
hién ty cht tai chinh nén gdp kho khén trong viéc can déi
gitia thu-chi, vi vdy véi chi phi khodng 33.000 dong dé xu
ly 1kg CTR nguy hai [5] thi mét bénh vién quy mo 100
giudng thi méi nam phai bd tri khoang 800 triéu dong
chi d€ xtt Iy CTYTNH. Vi cac co s6 kham chiia bénh
nho nhu & tuyén x3, kinh phi cdp cho viéc duy tri hoat
dong ctia tram dugc cap ti ngan sach va rat han ché, chi
dam bao tién dién, nudc, stia chiia trang thiét bi nho va tra
luong can bo nhan vién [6], vi vay viéc duy tri hoat dong
luu giti bao quan CTYTNH ciing nhu viéc b6 tri riéng
mot khu vuc d€ luu gitt CTYTNH phat sinh trong mot
thoi gian dai (do lugng phat sinh nho) la rat khé khan
vé ca diéu kién co s& vat chat ciing nhu nhéan lyc. Mat
khac, theo quy dinh ctia Bo Y t€ tai thong tu s6 20/2021/
TT-BYT quy dinh vé quan ly chat thai y té trong pham vi
khuon vién co sd y té thi thoi gian luu giti chat thai khong
dugc qua 1 nam, nhung véi lugng chat thai phat sinh nho
thi rat kho khéin d€ c6 thé tim kiém cac don vi thu gom véi
chi phi phtt hgp. Vi véy, cn c6 huéng dan cing nhu don
gia chi tiét cho viéc thu gom lugng CTYTNH phét sinh tai
cac tram y té xa dé lam co s& x4y dung cac ké hoach thu
gom hang ndm cho cic don vi nay.

Vi cac ca Gy té€ c6 quy md 16n hon (cip huyén, tinh),
can ¢ ké hoach ra soat lai cong tac quan Iy CTYTNH tai
cac don vi, ddc biét can chu y cong tac t6 chiic va nang cao
nhan thic ctia can bd, nhan vién trong bénh vién trong

Béang 2. Danh sach cac co s6 y té€ ¢ thuc hién bao cio vé CTNH phat sinh

STT Tén co sGy té S6 lugng Pon vi thu gom
(kg)
1 Trung tam y t€ huyén Khodai Chau 6.420,6 URENCO 11
2 Bénh vién mit Hung Yén 637 Bénh vién da khoa tinh
3 Bénh vién da khoa Pho N6i 29.872,8 URENCO 11
4 Bénh vién da khoa Hung Ha 19.966 URENCO 11
5 Trung tam y t€ huyén Tién L 9.226 URENCO 11
6 Trung tam y t€ huyén Van Giang 9.940 URENCO 11
7 Bénh vién da khoa tinh Hung Yén 54.750 URENCO 11
8 Bénh vién San Nhi Hung Yén 22.393 URENCO 11
9 Bénh vién Phéi Hung Yén 6.520 URENCO 11
10 | Trungtdmy té huyén Van Lam 3.520 URENCO 11
11 Bénh vién Y Dugc ¢8 truyén tinh Hung Yén 1.555 URENCO 11
12 Trung tam y t€ My Hao 3.460 URENCO 11
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cong tac thu gom va luu gitt CTYTNH. Ngoai ra, do han
ché vé kinh phi, nhat la véi cic co s& chua ty cht hoan
toan vé tai chinh, do d6 kinh phi chu yéu do ngan sach
nha nuéc dam bao. Pa4i véi nguon thu ctia don vi cling
chua c6 quy dinh cu thé vé chi phi dau tu, xti ly chat thai y
té. Viéc khong cé muc chi tai chinh, cting nhu thiéu kinh
phi gay kho khan cho cong tac quan ly CTR y t€ nguy hai.
Ngoai ra do trong gia vién phi chua tinh du cac chi phi
cho viéc xti Iy chat thai y t€ nén cac bénh vién thiéu chi phi
dau tu, van hanh hé¢ thong xt ly, khé khan trong quan ly
hé thong xti ly chat thai ndi chung va CTYTNH noi riéng.

3. Kétluan

Véi gan hai tram co sd kham chiia bénh véi 3.370
giuong trén dia ban toan tinh, uéc tinh lugng CTYTNH
phatsinh trén dia ban Hung Yén la 800 tan, tuy nhién hién
mdi chi 17,3% khéilugng dugc thu gom va van chuyén dén
o s6 xti ly. Du kién dén nam 2030, khéi lugng CTYTNH
phat sinh gan gap doi, dat 1.569,5 tdn/nam. Nhu vdy, muc
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tiéu dam bao 100% chat thai y t€ dugc thu gom xti ly dugc
néu trong Chién lugc qudc gia vé quan ly téng hgp CTR
dén nam 2025, tim nhin dén nam 2050 sé¢ khong hoan
thanh. Nguyén nhén cta vin dé ndm & vin dé kinh phi
danh cho hoat dong thu gom CTYTNH kha han ché véi
cac ca sO'y té, nhatla cac tram y t€ xa. D€ khac phuc van dé
nay can tang cudng ning luc cho cac co sd y té ca so thong
qua viéc dau tu cac khu vuc luu gitt CTYTNH dam bao
yéu cau quy dinh ky thuét, bén canh d6 can cé quy hoach
vi tri cong viéc cho can b chuyén trach vé mai trudng y
t€ cho cac khu vuc x3, xay dung cac phuong an thu gom
riéng cho cac co s6'y té€ ¢d lugng phat sinh CTYTNH thap
pht hop véi quy mo phat thai cia co s6. Bén canh d6 can
dac biét tang cudng va da dang hoa cac hinh thtic truyén
thong nham nang cao nhan thiic ctia can b cac cdp chinh
quyén, cac ban, nganh, doan thé; cin b nhén vién y té,
bénh nhén, ngudi nha bénh nhan va cong dong vé viéc
quan ly chat thai tai cac co sy tém

4. B§ Y té Bdo cdo tong két, danh gid két qud thuc hién dé dn
t0ng thé xit Iy chdt thdi y t€ giai dogn 2011-2020 va dé xudt
dinh hudng qudn ly chdt thdi trong cd s6 y té giai doan tiép
theo.

5. Cuc Qudn ly méi trudng y té.

6. Bdo Hung Yén, 2022, D€ y té co s6 la nén ting.

ABSTRACT

management in medical facilities.

RESEARCHAND SURVEY THECURRENTSITUATIONOFHAZARDOUS
MEDICAL WASTE COLLECTION IN HUNG YEN PROVINCE

Nguyen Thu Huyen, Nguyen Phuong Tu, Duong Tung Ninh

Hanoi University of Natural Resources and Environment

Activities of medical facilities are associated with the risk of generating waste. Medical waste in general,
when being released into the environment without control, has the risk of adversely affecting the public
health. Highly infectious and toxic hazardous medical waste is especially paid attention in pollution control
in the region. In Hung Yen, with nearly two hundred medical facilities with 3,370 beds, it is estimated that
the amount of hazardous medical waste generated in the province is 800 tons. However, only 17.3% of that
amount has been collected and transported to the treatment facilities. It is expected that by 2030, the amount of
hazardous medical waste generated will nearly double, reaching 1,569.5 tons/year. The cause of the problem is
that the fund for hazardous medical waste collection activities is quite limited for medical facilities, especially
for commune health stations. To overcome this problem, it is necessary to strengthen the capacity of grassroots
medical facilities through the investment in hazardous medical waste storage areas that meet the requirements
on technical regulations. In addition, there should be a planning of working positions for staff in charge
of the medical environment for communes, development of separate collection plans for medical facilities
with low hazardous medical waste generation in accordance with the facility's generation scale, in which the
collection cost is supported from the budget. In addition, it is necessary to strengthen and diversify forms of
communication in order to raise the awareness of officials at all levels of government, departments, agencies
and mass organizations; medical staff, patients, patients' family members and the community about waste

Key words: Solid waste, hazardous medical solid waste, waste collection.
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DANH GIA DOC TINH BAN TRUGNG DIEN
MOT SO CHE PHAM SINH HOC LUU HANH TAI VIET NAM

Pham Thj Ki€u Oanh', D6 Thi Thao? Huynh Thi Thu Hué?

Nguyén Thi Thién Phuong', Tran Quédc Trong"

TOM TAT

Dbénh gia tinh an toan ché phdm sinh hoc, mic do doc hai & muc do di truyén, anh hudng dén quan thé da
dang sinh hoc la hét stic can thiét véi don vi khao nghiém va co quan quan ly. Nhém nghién ctiu da lua chon 6
ché phim dai dién danh gia doc tinh ban truong dién trén phoi ca ngua van d€ danh gia ty 1é ndg, gay chét, quai
thai. Két qua thi nghiém cho thdy, 3 mau M1 (enzym Blend), M4 (TRACATU), M5 (Remediator (Viét Nam))
an toan; M2 (Prozym), M3 (Tictac), M6 (Remediator (Enretech, Australia)) c6 doc tinh thap nhung van thudc
nhom an toan. Céc phuong phédp thé hién su phu hgp va két qua tin cay trong qua trinh thyc hién.

T khoa: An toan ché phdm sinh hoc; doc tinh béan trudng dién.

Nhan bai: 19/9/2022; Stia chita: 21/9/2022; Duyét dang: 23/9/2022.

1. M6 dau

Tai Diéu 6, Luat BVMT nam 2020 quy dinh: Cadm
phat tan, thai ra moi truong cac chit doc hai anh hudng
dén stic khoe con ngudi, sinh vét va tu nhién. Hién nay
da c6 nhiéu phuong phéap trong nudc va qudc té€ hudng
dan danh gia doc tinh ctia cac chat. Do véy, xac dinh
phuong phap hién dai c6 do tin cdy cao va phu hgp véi
diéu kién co s& vat chat Viét Nam 1a rat can thiét.

Viéc st dung ca va dong vat trong nhiéu thi nghiém
danh gia doc tinh trén thé gi¢i dang bi han ché do Luat
Bao vé dong vat. Vi vay, thay bang viéc sti dung ca trong
thi nghiém vé doc tinh, ngay nay nhiéu tht nghiém bt
dau st dung phoi ca. Ngoai ting dung dé xac dinh doc
tinh cap tinh, phoi ca con 1a moé hinh phu hgp cho cac
nghién ctiu nham tim hiéu co ché gay doc va xac dinh tac
dong c6 hai mang tinh tich lay lau dai c6 thé xay ra cho
cé thé va quan thé (Wang et al,, 2020). Nhom nghién ctiu
da lua chon 6 ché phdm sinh hoc dai dién cho cac dang
ché phim c6 ngudn géc trong nudc va quoc té dang
dugc luu hanh trén thi truong d€ danh gia doc tinh ban
trudng dién trén doi tugng la phdi cd ngya van.

2. Thi nghiém va phuong phap nghién ctu
2.1. Mau thi nghiém
6 mau thi nghiém:

(1) M1: Mau enzym Blend xt ly nudc (Nhép khiu
it My)

Thanh phéan trong 1 kg: Protease: 5.200.000 Uj
Amylase: 1.560.000 U; Cellulose: 1.300.000 U; Xylanase:
1.300.000 U; Ta dugc viia du 1 kg.

(2) M2: Prozym (San xuat tai Viét Nam)

Thanh phéan trong 1 kg: Protease: 3500 Ul/ml;
Lipase: 1500 UI/ml; Amylase: 2000 Ul/ml; Cellulase:
1500 Ul/ml; hemicellulase: 1200 UI/ml; T4 dugc via
du 1 kg.

(3) M3: Men bé phot Tictac (Nhap khéu ti Thai Lan)

Thanh phén gém cac loai vi sinh vat hiiu ich, phan
giai cac chat thai nhu xenluloza, protein, tinh bét.

(4) M4: Micro Phot TRACATU (San xudt tai Viét Nam)

Thanh phan gom hang ti vi sinh vét hiéu khi va yém
khi. Nong d6 65g bot/500 ml dich thé.

(5) M5: Remediator (San xudt tai Viét Nam)

M5 la chét rat tho, bao gom nhiéu thanh phan mang
hinh dang khac nhau: hat, sgi, tdm... Dung dich pha tu
M5 c6 phén lang cdn, phén ndi va khuéch tan tan déu
trong dung dich E3.

(6) M6: Remediator (Enretech, nhép khiu tu
Oxtraylia)

M6 la chit bot thd, mau trang nga, tan khong hoan
toan trong dung mai E3. Dung dich E3 lang rat nhanh
xudng day dng, trude khi thi nghiém cin lac ky trude
khi tht nghiém.

"V Khoa hoc, Cong nghé va Hop tdc qudc té - Tong cuc Moi trudng, Bo Tai nguyén va Moi trudng

2Vign Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

3Vién nghién ctiu hé gen, Vién Han ldm Khoa hoc va Cong nghé Viét Nam
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2.2. Vit liéu va phuong phdp nghién ciiu
2.2.1. Vat liéu nghién ciiu

- Bé nuoi c4,

- Dia nhya 6 giéng,

- Kinh hién vi,

- Pipet dau tip,

- May do pH,

- May do noéng do oxy,

- Mdy do d¢ cting ctia nudc,

- Tt 4m c6 thé diéu chinh nhiét 3o dén 26 +1°C

- Cac 6ng thuy tinh va binh thay tinh d€ pha mau.

- Dung dich E3 (dung dich nuéi phoi, chtta 5 mM
NaCl, 0.17 mM KCl, 0.33 mM CaClz, 0.33 mM MgSO,).

2.2.2. Phuong phdp thii nghiém

Thti nghiém ddc tinh dugc thuc hién trén doi tugng
phoi ca ngua van (Daniorerio) theo hudng dan thu doc
cap tinh ctia héa chat trén phoi ca cia OECD (OECD
guideline 236) [OECD, Test No. 236], v6i quy trinh
thuc hién nhu sau:

Chudn bi nuéc va diéu kién thii nghiém: Nudc st
dung cho thi nghiém nén dat d¢ cting dugc khuyén cao
khodng 100-300 mg/L CaCO,. D6 pH cta nudc nam
trong khoang tti 6.5-8.

Chudn bi phéi cd: Phoi ca trong giai doan tu 2-8 té
bao (khoang 1-2 gi¢ sau khi thu tinh).

Chudn bi mau thir nghiém: Cac mau dang bot sé
dugc pha ra ndong do dung dich goc 5.000 mg/L. Dai
nong do st dung dua trén tham chiéu ctia GHS vé nong
do LC50 trén thtt nghiém doc tinh cip (Bang 1), ndng
do st dung trong thi nghiém la: 500 - 1.000 - 2.000 -
3.000 - 5.000 mg/L déu dugc pha trong dung dich E3
(dung dich nudi phéi, chtia 5 mM NaCl, 0.17 mM KCl,
0,33 mM CaCl,, 0,33 mM MgSO,). Riéng M4 la mau &
dang 1ong va khong r6 nong do, chung toi tht nghiém
bang cach pha loang héa chit theo ty 1¢ 1:2 va 1:4 trong
dung dich E3.

Thiét ké thii nghiém: Pia thit nghiém ddc tinh la dia
6 giéng (SPL), mdi giéng dugc bd sung 4 ml dung dich.
Giéng doi chiing chia dung dich E3, 5 giéng con lai
chtta cac dung dich theo 5 ndng d6 da chuén bi. Mat do
phoi nhiém la 20 ca thé/giéng. Mo6i 24h, s6 lugng phoi

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

chét va di dang dugc ghi chép cho dén thoi diém 96h,
thtt nghiém dugc lap lai 3 1an.

Phan tich so li¢u va tiéu chi danh gid

Két qua thu thép ti cac 14n lap lai dugc st dung dé
xay dung duong cong dap ting liéu va tinh toan gia tri
LC50 (Lethal Concentration 50 - nong d¢ gay tt vong
50% c4 thé thi nghiém), EC50 (Effective Concentration
50-n6ng do gay anh hudng hinh thai lén 50% ca thé
thi nghiém) va TI (Tetratogenic index - chi s6 gay quai
thai, dugc tinh bang ty 1é LC50/EC50) trén phin mém
GraphPad Prism8.0. Chi s6 LC50 sé dugc so sanh véi
tiéu chudn thtt nghiém doc tinh cip ctia GHS dé phan
loai doc tinh (Vereinte Nationen, 2021). Chi s6 TI cung
v6i EC50 dugc sti dung d€ du dodn kha ning xuat hién
bat thuong hinh thai trong trudng hop chat khong gay
tt vong phoi, TI >= 3 va EC50 < 1.000 uM cho thay
chat cd tiém nang cao gay quai thai trén phoi (Jarque
etal., 2020).

3. Két qua va thao ludn

Két qua thi nghiém thu dugc sé trinh bay theo lan
lugt tling mau thi nghiém tit M1 - M6.

3.1. Két qua thi nghiém mau M1

ML ML

104 . 1
= Tjé pho sing %6h
-~ Tylé phicidengS6h 3
o 1096 =930 mg/L
2 5 -
ECq%6h=N/Amg/L =

aéic'hu'mg 10'«3 zdm :m'm m'm 0
Nong dg (mglL)

Tyléphe 0 6 24
TYléphtiro § 46

Tykphond 4720

TY 18 NS (%)
amoan

T} phtund 6

500 1‘000 000 5000 5000
Ning gl

A Hinh 1. D0 thi ty 1¢ song vi A Hinh 2. DO thi ty I¢ né

di dang ctia phoi cd khi thit cia phoi cd khi phoi nhiém

nghiém vdi M1 véi M1

Két qua trén cho thay:

+ M1 khong gay anh hudng 16n 1én stic song ctia
phoi, chi & noéng do 5.000 mg/L méi xudt hién phoi
tl vong & ty 1é = 61.6%. Gia tri LC50 tinh toan dugc
la 4.930 mg/L, nam trong khoang 2.000 - 5.000 mg/L
(Hinh 1), nhu vay M1 thu¢c nhém 5 - nhém rat an
toan theo thang phan loai GHS.

+ Cac phoi song cting khong xuit hién bat thuong
trén hinh thai sau 96h phoi nhiém, khong tinh toan
dugc gia tri EC50.

Bang 1: Danh gia LC50 (Acute toxicity estimate - ATE) theo tiéu chudn GHS

Puong tiép xuc Pocdol Docdo 2 DPocdo 3 Docdo 4 Docdos

An/Uéng (mg/kg P) ATE<5 5<ATE< 50 50<ATE<300 | 300<ATE<2000
2000<ATE<5000

Da (mg/kg P) ATE <50 50<ATE<200 200<ATE<1000 1000<ATE<2000
Khong khi (ppmV) ATE<100 100<ATE<500 500<ATE<2500 | 2500<ATE<20000
Hoi (mg/L) ATE<0.5 0.5< ATE<2.0 2.0<ATE<10.0 10.0<ATE<20.0
Bui va suong mu ATE<0.05 0.05<ATE<0.5 0.5<ATE<1.0 1.0<ATE< 5.0
(mg/L)
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+ Pdang chu y, M1 c6 thé gy nd sém ngay ti 24h &
noéng do 3.000 - 5.000 mg/L, dic biét 6 nong do 5.000
mg/L (Hinh 2).

+ Hién tugng phoi nd sém cta M1 dugc thé hién
trong Hinh 2 va 3. O néng d6 5.000 mg/L, cdc phoi da
pha v& vo ngay tu 24h. Ngoai trti hién tugng nd sém,
hinh thdi va giai doan phat trién cta 16 thi nghiém
khong c6 biéu hién bat thuong.

A Hinh 3. Hinh dnh chup phéi thit nghiém véi M1 tai thoi
diém 24h 6 dp phong dai 50X

A Hinh 4. Hinh dnh chup phoi thi nghiém véi M1 tai thoi
diém 24h 6 dp phong dai 10X

3.2. Két quad thi nghiém mdu M2

M2

o v ~ Tepoamen
— Tiepsingn
R 9 = TR phding & 24
) -\ 1€,96h = 4807 mg/L 5 = T b
£C,96h = N/AmglL A -t 871
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A Hinh 5. D0 thi ty 1¢ song va A Hinh 6: D6 thi ty 1¢ né ciia
di dang ciia phoi cd khi thit phoi cd khi phoi nhiém vdi
nghiém M2 M2

Két qua trén cho thay:

+ M2 gay anh hudng dén stic séng ctia phoi tii nong
do6 3.000 mg/L, doc tinh clia M2 ting theo chiéu tang
ctua nong do nhung ¢ 5.000 mg/L ty 1¢ tti vong ctia phoi
mdi chi dat t6i xap xi 51%. Di dang trén phoi xuat hién
ty 1¢ thap & 2.000 - 5.000 mg/L dudi 20%. Khong tinh
toan dugc chi s6 EC50 (Hinh 5).

+ M2 khong gay anh huéng dén kha niang nd cta
phoi, cac phoi déu nd vao thoi diém tuong duong véi
déi chiing (Hinh 6).

3.3. Két qua thi nghiém mdu M3
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A Hinh 7. D6 thi ty l¢ song va A Hinh 8: D thi ty 1é né
di dang ctia phéi cd khi thit ciia phéi cd khi phoi nhiém
nghiém M3 vdi M3

Két qua trén cho thay:

+ M3 gay tl vong thip & cac néng do, ty 1é dat cao
nhat tai nong do 5.000 mg/L & muic 25%. LC50 & 96h
tinh todn dugc ¢ mic 6.957 mg/L > 5.000 mg/L (Hinh
7) cho thdy M3 c6 tinh ddc rét thip, thudéc nhom chat
khong doc (mtc 5) theo thang danh gia ctia GHS [2].

+ M3 ¢6 anh hudng dén hinh théi phoi 6 nong do
5.000 mg/L, di dang quan sat dugc la phu mang tim
(Hinh 9), tuy nhién do s6 lugng phoi bi anh hudng rat
thap, hé s6 EC50 tinh todn dugc 6 mic rat cao 6.286
mg/L, cho thdy kha nang chét giy di dang rat yéu.

+ Ty 1é ng khi phoi nhiém v6i M3 chi bat thuong &
néng do 5.000 mg/L do phoi da ti vong trude khi nd
(Hinh 8).

3.4. Két qua thi nghiém v6i mau M4

A Hinh 9: Phoi cd khi phoi nhiém v6i M3; Ddu mii tén chi vi
tri phiy mang tim

M4
M4
o
1 1
—— Tjlé phéi song %6h i = Tyéptingo ¥
= g5l ~~ Ty ¢ phoi dj dang 96h 2 o Tykprdingo &n
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A Hinh 10. D6 thi ty 1¢ phoi
séng va di dang ciia phéi cd
khi thit nghiém vdéi M4. Ti I¢
pha lodng 1:1 tuong duong
v6i néng do 65.000mg/L, ti
lé pha lodng 1:2 tuong duong
v6i nong do 37.500 mg/L, ti 1¢
pha lodng 1:4 tuong duong véi
nong do 18.250 mg/L

A Hinh 11. D0 thi ty 1é né
ctia phoi cd khi phoi nhiém
vdi M4; Ti I¢ pha lodng 1:1
tuong duong véi nong dé
65.000mg/L, ti 1¢ pha loang
1:2 tuong duong véi nong do
37.500 mg/L, ti I¢ pha loang
1:4 tuong duong véi nong do
18.250 mg/L



Két qua trén cho thay:

+ M4 anh hudng rat it dén stic song ctia phoi ca
ngua van, chi quan sat dugc di dang phtt mang tim &
mtc 17% tai nong do nguyén chat 1:1 (tuong duong
v6i nong do 65.000mg bot/L) (Hinh 10).

+ Do d6 gia tri LC50 va EC50 khong tinh toan dugc.
M4 cting khong gay anh hudng dén ty 1é nd cua phoi
sau 96h phoi nhiém (Hinh 11).

3.5. Két qua thir nghiém véi mau M5

M5
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Két qua trén cho thay:

+ M5 khong giy anh hudng d6i véi sy phat trién
phoi ca & ca 3 tiéu chi: tt vong, di dang va né.

+ Cdc chi s6 ctia phoi thi nghiém tuong duong véi
doi chiing (Hinh12, 13), do d6 khong xdc dinh dugc
cac chi s6 LC50 va EC50.

3.6. Két qua thi nghiém véi mau M6

M6 M6
(1) — . . L
| = Ty & phol song %6h [ o
. - Tpigaym | | $ = Tgiedh
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A Hinh 14. D6 thi ty 1¢ song A Hinh 15. D6 thi ty 1é né
va di dang ciia phoi cd khi thiy cia phoi cd tai 4 thoi diém khi
nghiém véi M6 phdi nhiém véi M6

Béng 2: Tom tat tong két vé doc tinh cia M1 - M6

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Két qua trén cho thay:

+ M6 c6 dnh huéng dén stic song va hinh thai cta
phoi cd ngua véan sau 96 gi¢ phoi nhiém. Poc tinh gay
chét ting dan theo nong d¢ tu 1.000 - 5.000 mg/L, ty 1é
cao nhat dat 60% & 5.000 mg/L (Hinh 14).

+ M6 chi c6 tac dong manh 1én kha nang nd cta
phoi & cac nong do cao: 3.000 va 5.000 mg/L tai thoi
diém 96h (Hinh 15).

+ Tuong ty, bat thuong hinh thai ctia phdi quan sat
dugc tit nong do 2.000 mg/L va ty 1¢é di dang ting dan
theo nong do cho t6i 5.000 mg/L. Phit mang bao tim
la di dang duy nhét quan sat dugc khi phoi nhiém M6
(Hinh 16).

4. Két luan

- V& co ban, thti nghiém trén phoi ca ngua van da danh
gia dugc doc tinh cta mau thu ngay ti giai doan sém.
Ngoai danh gia vé doc tinh cia mau tht;, tht nghiém nay
con xac dinh dugc tac dong ctia mau thii dén sy phat trién
ctia phoi ciing nhu di dang duéi tac dong ctia mau th.
Thti nghiém nay vé co ban da san sang dé€ st dung nhu
mot su thay thé ddy du cho cac tht nghiém cdp tinh trén
ca. Bén canh do, 85% h¢ gen tuong dong véi hé gen nguoi
va qua trinh phat trién phoi tuong tu nhu & dong vat bac
cao (Howe et al., 2013) 1a nhiing yéu t6 quan trong dé€ thu
nghiém trén phoi ca ngua vin dugc ap dung trong thi
nghiém danh gia do doc cap tinh.

A Hinh 16. Hinh dnh phoi cd ngua vin khi phoi nhiém véi
M6 6 96 gid. Miii tén mau do chi vi tri phiy mang tim

Chi s6: M1 M2 M3 M4 M5 Meé
LC50 - 96h (mg/L) 4930 4807 6957 >65000 N/A 4029
EC50 - 96h (mg/L) N/A N/A 6286 >65000 N/A 7456

TI N/A N/A 1.1 N/A N/A 0.54

Di dang Khong | Khong Phut mang tim Phu mang tim Khoéng Phui mang tim
Xép loai GHS Nhom 5 | Nhém 5 | Khong xép hang | Khong xép hang | Khong xép hang Nhoém 5
DPanh gida chung vé d6 | Antoan | An toan An toan Rat an toan Rit an toan An toan

an toan
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- Két qua danh gia doc tinh ctia cac mau M1-M6 dugc
téng hop trong Bang 2. Theo do, hé s6 TI dugc tinh bing
ty 1¢ LC50/EC50, né cho phép danh gid kha nang phoi
mang di dang néu con séng khi tiép xtic véi hoa chat. TI
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ABSTRACT

ASSESSING ACUTE AND SEMI-CHRONIC TOXICITIES OF SEVERIAL
BIOPRODUCTS USED FOR ENVIRONMENTAL PROTECTION IN VIETNAM

Pham Thi Kieu Oanh', Do Thi Thao?, Huynh Thi Thu Hue®

'Department of Science, Technology and International Cooperation - Vietnam Environment Administration
*Institute of Biotechnology - Vietnam Academy of Science and Technology
*Institute of Genome Research - Vietnam Academy of Science and Technology

Safety evaluation of bioproducts, levels of genetic toxicity, and the impact on biodiversity are essential
for the testing units and the management agencies. The research team selected 06 representative samples
for evaluating semi-chronic toxicity on zebrafish embryos with hatching, lethality, and teratogenic rates.
Experimental results showed that 3 samples M1 (enzyme Blend wastewater treatment), M4 (micro Phot,
TRACATU), M5 (Remediator (Vietnam)) were safe; M2(Prozym), M3(Tictac), M6 (Remediator (Enretech,
Australia)) had low toxicity at the permitted level. The method of the OECD guideline 236 on toxic testing
demonstrated appropriation and reliability during the research.

Key words: Safety of bioproducts, semi-chronic toxicity.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

UNG DUNG MO HINH DELF3D MO PHONG QUATRINH
LAN TRUYEN CAC CHAT DINH DUGNG TU CAC NGUON THAI

CHINH TREN SONG THI VAI

Nguyén Hoang Anh'
Nguyén Hong Quan®™

Lé Thi Hién, Nguyén Thi Thanh Duyén, Tran Thj Van Thu®
Lé Hoai Nam , Pang Thién Hung, Luong Duy Ha , D6 Thi Thuy Linh*

TOM TAT

Song Thi Vai dong vai tro quan trong trong giao thong duong thiy va xay dung cac cang nudc sau phuc vu
phat trién nganh cong nghiép phia Nam nudc ta. Tuy nhién, chit lugng nudc song Thi Vai thuong xuyén bi de
doa do cac ngudn thai 16n tii cac khu cong nghiép trong khu vuc. Do do, nghién ctiu nay da st dung mo hinh
Delf3D d€ moé phong cac qua trinh thuy dong luc, lan truyén, khuéch tan va bién déi ctia cac qua trinh ctia oxy
hoa tan, cdc nhém dinh dudng hoa tan (NH,*, NO,, PO,*). Két qud mo hinh la co s& x4y dung va mé phong
cac kich ban du béo, canh bdo su c6 lién quan dén chat lugng méi trudng nudc song Thi Vai.

Tu khoa: M6 hinh chdt lugng niiéc, moé hinh Delf3D, séng Thi Vii.

Nhan bai: 23/9/2022; Svia chiia: 27/9/2022; Duyét dang: 29/9/2022.

1. M6 dau

Céc vin dé moi truong hién nay ngay cang l6n va
phtic tap. Thiét hai tii nhiing vu viéc, su c6 moi trudng
khong chila nhiing thiét hai vé mat kinh t€, ma con gay
ra nhiing tac dong tiéu cuc dén stic khoe, doi song sinh
hoat, cac hoat dong phat trién du lich, kinh té cta cong
dong dan cu cac khu vuc lan cin. Do d6, viéc kiém soat
chat lugng nudc thai tii cac ngudn thai vao luu vuc
song (LVS) ngoi co vai tro quan trong nham theo doi,
kiém tra, giam sat day du tinh hinh chat lugng thai sau
xu ly trude khi thai ra hé thong song. Dong thai, viéc
kiém sodat con c6 nhiém vu danh gia hién trang chét
lugng nudc song, kip thai phat hién cac sy c6 trong
viéc van hanh cac hé thong xt ly nudc thai tap trung
dé€ cap nhat co s¢ dii liéu, du bao, canh bao chit lugng
nguon nudc mat trén soéng, phuc vu céng tac quan ly
moi trudng trong vung.

Trong cac nam qua, da cé nhiéu nhiém vy, dé an,
dé tai nghién ctiu danh gia moi truong nudc sdong Thi
Vai. Tt ndm 2012 - 2016, Dy an “EWATEC - COAST”
“BVMT ven bién Viét Nam” (tai tro bdi BO Gido duc va
Nghién ctiu cia CHLB Dtic va PHQG TP. HCM), tap
trung vao LVS Thi Vai phia Pong Nam TP. HCM va
thu dugc két qua dang chu y. Du dn da thu thap tailiéu,
do dac hién truong phuc vu xay dung va hoan chinh

"Truong Dai hoc Biach Khoa, PHQG TP. HCM

2Vién Nghién ciiu Phdt trién kinh té tudn hoan, PHQG TP.
HCM

cac md hinh phuc vu cong tac quan ly, bao gom: M6
hinh hién trang va du béo dién bién bién d6i khi hau
trong khu vuc nghién ctiu; M6 hinh du béo lan truyén
0 nhiém khong khi; M6 hinh thay vén, chat lugng nudc
hé thong LVS Thi Vai. Két qua moé hinh dugc ké thiia
va md& rong trong nghién ctiu nay. Trong do, viéc cap
nhat s6 liéu thay ddi dia hinh day soéng, tich hgp hé
théng quan tric chit lugng nudc tu dong, quan trac
nguon thai ty dong, s6 liéu du bao khi tugng, triéu la
hét stic quan trong d€ xay dung hé thong canh bdo chét
lugng nudc.

Muc tiéu ctia D€ tai nham kip thdi dua ra du béo,
canh bao chit lugng moi truong nudc gitp cac co quan
quan ly cha dong phong ngtia, ngin chédn va giam thiéu
6 nhiém, c6 thé kiém soat va ting pho kip thoi véi cac
su c6 moi trudng trén séong Thi Vai dya trén mo hinh.
Do d6, mo6 hinh mé phdong thay dong luc hoc va chat
lugng nuéc DELFT3D dugc lua chon ap dung cho LVS
Thi Vai.

2. Phuong phap nghién ctiu

2.1. Khu vuc nghién ciiu
LVS Thi Vai nam trong hé thng LVS Do6ng Nai,
c6 tong chiéu dai khoang 76 km, chiéu dai dong chinh
khoang 31,5 km trudc khi d6 ra ctia bién tai vinh Ganh

* Vién Moi truong va Tai nguyén, DHQG TP. HCM
" Trung tam Quan trac moéi trudng mién Nam- Téng cuc Moi
Trudong

Chuyén dé Ill, thang 9 ndm 2022 191



¢ Moi truong

Rai, véi long song sau trung binh 30 - 50 m (noi sau
nhit 60 m), va rong trung binh 300 - 800 m. LVS nam
trong ving nhiét déi véi nhiét do trung binh 1a 28°C
va lugng mua hang nam trung binh khoang 1.500 mm.
Khu vuc nay chiu anh hudng ctia khi hiu nhiét déi gio
mua v6i miia mua tif thang 5 dén thang 11 va mua kho
tu thang 12 - 4.

Toan bo dong chinh LVS Thi Vai bi anh hudng béi
thuy triéu véi dia hinh triing thap tao thanh khu chia
nuéc mdn rong lén khi triéu cudng. Vi thé, song Thi
Vai mang tinh chit cia mot vung triing bién hay mot
phén vinh Ganh Réi an sdu vao ndi dia, bd phai cta
phia Bac song Thi Vai la khu chia nudc rong 16n, cang
di vao sau dong sdng cang tré nén phudc tap véi vo
s6 cac cu lao va bai can. LVS nam trén dia phan cac
huyén Long Thanh va Nhon Trach (tinh Dong Nai),
thi x4 Phu My (tinh Ba Ria - Viing Tau) va huyén Can
Gi6 (TP.HCM), m¢t trong nhiing vung trong diém
cong nghiép cua mién Nam. Trudc day song Thi Vai
bi 6 nhiém nghiém trong do nudc thai cdng nghiép tu
nhiing ndm 1994 - 2008. Ngay nay, mutc d6 6 nhiém da
thdp hon, nhung theo chuong trinh quan trac hién tai
chat lugng moi trudng nude van bi suy giam déi véi
mot s6 thong so.

2.2. Thiét lap mo hinh

Viéc tinh toan, mé phong thuy dong luc va chat
lugng nudc duge thuc hién thong qua hé thong mo
hinh Delf3D lan lugt v6i 2 m6 dun mo phong la
Delf3D-Flow va Delf3D-Wagq. Day 1a mét hé thong mo
hinh téng hgp da dugc st dung rong rai tai nhiéu vung
trén thé gidi va tai Viét Nam, dac biét 1a tai cac vung
ctia song va duyén hai phuc vu cong tac moé phong, du
bao cac diéu kién thay dong luc va chit lugng nudc.

Mo hinh thay dong luc va chét lugng nudc dugc
sti dung d€ mo phong cac qué trinh thuy dong luc,
lan truyén, khuéch tan va bién déi ctia cac qua trinh
ctia 0xy hoa tan, cic nhém dinh dudng hoa tan (NH,,
NO,, PO,”). Su phan chia cic nhém nay la tiong doi
vi trong qua trinh thuc té€ ludn c6 su tuong tac gitia cac
qua trinh tiéu thu 6xy, chuyén hoa chit hiiu co, dinh
dudng va cac qua trinh khac. Do do, véi d6i tugng mo
phong la cac chat 6 nhiém néu trén dugc tich hgp trong
mot mo hinh véi muc tiéu mo phong cac qua trinh lan
truyén, khuéch tan va chuyén hoa tai viing song Thi Vai
gan véi diéu kién thuc té nhét trong pham vi cho phép
cua di liéu.

2.2.1. M6 hinh thiy dong luc

D liéu khu viic mé phong bao gom:

Dt liéu do dia hinh ddy séng Thi Vai va vinh Ganh
Rai phuc vu xay dung dia hinh day hé lu6i mo6 phong
thily dong luc (Hinh 1) theo Delf3D.

Dt liéu do thuy dong luc (muc nudce va luu lugng)
tai 4 tram doc song Thi Vai vao mua kho (12/04-17/04)
va mua mua (14/10-20/10) nim 2008 (Hinh 2).
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A Hinh 2. D ligu muic nuidc va luu lugng thic do tai cdc tram
doc song Thi Vdi

Di liéu thuy dong luc (muc nudc va luu lugng)
tram VGR giai doan 26/6-29/6 nam 2021 (Hinh 2).

Tao ludi tinh la bude dau tién dé thiét [ap mo hinh.
Luéi dugc st dung la hé 1uéi vuong truc giao phu trén
vung song Thi Vai va Vinh Ganh Rai. H¢ luéi gom 242
x 284 6 ludi. Do phan giai cta hé ludi & mic 84 m’
tai vung ctia song va khoang 65 m? tai khu vuc thugng
nguon. Dia hinh ctia hé luéi dugc trung binh héa tai vi
tri c6 mat do di liéu thuc do cao va noi suy 6 khu vuc
c6 mat do di liéu thip. Diém do sdu & goc cac 6 ludi
tinh. Vi tri c6 d6 sau 16n nhat khoang -56,4 m tai vi tri
gin Cang Tan Cang, Thi Vai Cai Mép.

2.2.2. M6 hinh chdt lugng nuidc

Cac két qua thuy dong luc hoc da dugc hiéu chinh
ctia mo hinh Delft3D-Flow déng vai tro 1a dau vao cho
mo hinh chat lugng nudc Delft3D-Wagq. Cac két qua
gébm pham vi mién tinh, cac vi tri bién, truong dong
chay, d¢ sau. Dii liéu chat lugng nudc dugc do vao
ngay 26/6/2021 tai cac vi tri doc song Thi Vai vao thoi
diém triéu lén va triéu xuéng (Hinh 3). Cac ngudn thai
chinh trén song Thi Vai dugc xac dinh bao gom cac
khu cong nghiép 16n doc b Pong ctia song bao gom:
Go Dau, Vedan, My Xuan Al, My Xuan A2, My Xuan
B1, Phtt My 1, Phtt My 2, C4i Mép (Hinh 4).

Thoi gian mo phong dugc thiét 1ap trong gia doan
cua dii liéu thuc do do6i v6i mé hinh chét lugng nudc,
thoi gian mo phong dugc thiét 14p dai hon 2 thang
trudc giai doan c6 dii liéu hiéu chinh dé dam bao su 6n
dinh trong phan b6 ham lugng chat 6 nhiém [1]. Budc
tinh clia mo hinh thuy dong luc la 0,2 phut, buéc tinh



cta mo hinh chét lugng nudc 1a 30 phut bai khac véi
mo hinh thay dong luc, budc tinh ctia mé hinh chat
lugng nudc khong yéu cau qua nho va cé thé 1én dén
60 phut [2].

Dii liéu do thuay dong luc va chat lugng nude duge
st dung trong qua trinh hiéu chinh mo6 hinh. B6 moé
hinh Delft3D cung cép cac gia tri mdc dinh ctia tham s6
da dugc chling minh cho mo6 phong chat lugng nudc.
Khi ap dung mo hinh vao mot khu vuc nghién ctiu cu
thé, cac tham s6 cin phai dugc diéu chinh d€ phu hgp
VGi cac yéu t6 dia phuong. Day la diéu rat khé khin
vi dé ¢6 dugc mot tham s thi can phdi cé nghién ctiu
thuc nghiém, thi nghiém tén kém. Vi thé, cac tham s6
dugc ké thiia tii cac nghién ctiu trude day 6 cling khu
vuc nghién ctiu [3-6]. Tl cac gid tri tham s6 da dugc ké
thita, mo hinh thuy dong luc va chat lugng nude dugc
lan lugt dugc tiép tuc diéu chinh sao cho két qua cta
mo hinh thiy dong luc va chit lugng nude & thoi diém
lay mau gan nhat véi dii liéu thyc do theo khong gian
va thoi gian (Bang 1).

3. Két qua va thao luin

3.1. Két qua hiéu chinh va kiém dinh mé phéng
thity dong luc

Trong giai doan hiéu chinh mé hinh, hé s6 nham
Manning ctia toan vung dugc hiéu chinh véi gia tri
khoang 0,05 cho vung day séng va khoang 0,15 cho
vung riing ngdp man.

Két qua hiéu chinh hé s6 nham Manning cho ving
dugc thé hién qua Hinh 5.

Két qua hiéu chinh md hinh véi di liéu thuc do tai
tram 1 va tram 4 trong hai mua (Hinh 6 va Hinh 7):
mua kho6 va muia mua nam 2008 cho dit liéu muc nudc
va cho dii liéu luu lugng. Két qua tinh toan chi s6 hiéu
sudt mo hinh dugc trinh bay tai Bang 2.

Duia trén dién bién gid tri m6 hinh va thuc do ciing
chi s6 hiéu sudt mo6 hinh NSE déu > 0,8 c6 thé két luan
kha nang du bdo ctia mo6 hinh & mdc rat tot trong giai
doan hiéu chinh. Sau khi da hiéu chinh, m6 hinh dugc
sti dung cho mo phong va so sanh véi dii liéu thuc do
trong giai doan kiém dinh. Két qua kiém dinh véi da

o0 0o e o

Trisus

A Hinh 3. Ham lugng cdc chdt trong nudc giai doan triéu lén
va xudng ngay 26/6/2021

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 1. Mot s6 tham s6 dugc st dung trong mé hinh chit
lugng nuéc

STT Tham s6 Gia |Ponvi
tri
1 |Cong thtic cho su tuong tic Oxy| 7 -
SWRear
2 | H¢ s6 tuong tac Oxy 1 m
ngay'
3 |Hé s6 anh hudng nhiét do lén qua|1,016| -
trinh tuong tac Oxy
4 |Gia tri ham lugng Oxy t6i han cho| 1 gm?
nitrate hoa
5 |Gia tri ham lugng Oxy t6i uu cho| 5 | gm?
nitrate hoa
Téc do nitrate hoa bac 1 0,1 |[ngay™!
H¢ s6 anh hudng nhiét do 1én nitrate| 1,07 -
hoéa
8 | Gid tri nhiét d¢ t6i han ctua qué trinh| 4 °C
nitrate hoa
9 |Gia tri ham lugng Oxy t6i han cho| 3 | gm?
qua trinh phan nitrate héa
10 |Gia tri ham lugng Oxy t6i uu cho qua| 1 gm?
trinh phan nitrate hoa
11 |T¢c do phan nitrate hdéa bac1620°C | 0,1 | ngay'
12 |Hé s6 anh hudng nhiét do lén qua| 1,07 -
trinh phan nitrate hoa
13 |Nhiét do t6i han cho qua trinh phan| 4 °C
nitrate hoa

liéu thuc do tai hai tram 2 va 3 trong hai muia: mua mua
va mua kho6 nam 2008 cho dii liéu muc nude va di liéu
luu lugng cho két qua kha tot. Két qua tinh toan chi s6
hiéu suat mo hinh dugc trinh bay & Bang 3.

Cé thé danh gid do chinh xdc ciia mo hinh bang viéc
so sanh két qua mo hinh thuy dong luc (dong chay) véi
s6 liéu quan tric thuc t€. Két qua sau lan kiém tra da
cho thay su phu hgp tuong doi gitia tinh toan va thuc
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A Hinh 5. H¢ s6 nhdm theo khong gian
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A Hinh 6. Két qud hiéu chinh mé hinh véi dit liéu muic nudc
tai tram 1 va tram 4 vao mua mua
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A Hinh 7. Két qud hiéu chinh mo hinh vé6i dit ligu luu lugng
tai tram 1 va tram 4 vao mua mua

té. Két qua kiém tra véi di liéu thuyc do tai tram VGRI
thuc do nam 2021 tai Hinh 8.
3.2. Két qua hiéu chinh mé hinh chdt lugng nuéc
Tu két qua kiém dinh mo6 hinh thay dong luc
Delft3D-Flow, c6 thé lam tién dé cho viéc moé phong
chét lugng nudc bang Delf3D-Wagq. Két qua so sanh do
mdn mo phong bdi mo hinh so véi ham lugng do duge
tai cac vi tri 14y mau doc séng Thi Vai dugc thé hién &
Hinh 9 va thé€ hién theo khdng gian giai doan triéu lén va
triéu xudng tuong ting véi thai gian 14y mau & Hinh 10.
Khi so sanh két qua mo6 phdong ctia mo6 hinh chat
lugng nudc véi gia tri va xu huéng cta di liéu thuc do
cdc ham lugng DO, NH,, NO,, PO, va Dy min, c6 thé
thdy rang mo6 hinh c6 kha nang mo phong lai dién bién
cdc qua trinh ctia cac chdt 6 nhiém tai khu vuc song Thi

Bang 2. Két qua chi s6 hiéu suit mé hinh giai doan hiéu
chinh mua mua va mua khé nam 2008

Mua Tram |Muakho Mua mua

NSE |RMSE (m) |NSE |RMSE (m)
Muc |Tram1 [0,865 |0,3 0,92 (0,32
nuéc  (Tram4 (0,85 |0,31 0,83 (0,43
Luu Tram1 [0,57 159237 0,96 |[649,46
lugng | Tram 4 (0,893 |168,87 0,86 |274,64

Bang 3. Két qua tinh toan chi s4 hiéu sudt mo6 hinh giai
doan kiém dinh cho tram 2 va tram 3 ¢ muia mua va mia
khé nam 2008

Mua |Tram |Muakho Mua mua

NSE |RMSE (m) |[NSE |RMSE (m)
Muyc |[Tram2 (0,902 [0,26 0,96 |0,22
nuge Tram 3 {0,919 |0,24 0,93 10,28
Luu |[Tram2 (0,74 [920,16 0,95 |543,54
lugng Tram 3 |0,763 |86,16 0,85 |388,53
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A Hinh 8. So sdnh dong chdy tinh todn vdi dii liéu thiic do
cho thang 6 va thdng 10 ndm 2021

K&t qua DS man tal Tram KHCN_NMOZ K&t qua DS man tal Tram KHCN_NMO3
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A Hinh 9. Dién bién theo thdi gian do mdn so vdi dit liéu thuc
do tai cdc diém ldy mau doc song Thi Vdi
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A Hinh 10. Phan bé khong gian ctia d0 mdn trén song Thi Vdi
thoi diém 1dy mau lic triéu lén (trdi) va triéu xudng (phdi)

Vai vdi do chinh xac tot.

Két qua so sanh ham lugng NH » NO,, DO, PO, m6
phong bai mo hinh so véi ham lugng do dugc tai cac vi
tri ldy mau doc song Thi Vai dugc thé hién & cac hinh
sau (Hinh 11 dén Hinh 14).

3.3. Kich ban mé phong chdt lugng nudc séng

Thi Vai
Céc kich ban xa thai dugc xay dung véi cac diéu
kién luu lugng thai va ham lugng xa thai & cac khu
cong nghiép gia ting trén toan vung dugc miéu ta
trong bang 4. Tuong tng kich ban KBI la khong c6 su
thay d6i vé luu lugng va nong do xa thai. Cac kich ban
con lai sé 1a ting luu lugng xa thai, nong do xa thai,
hodc ca hai. Vi dy, KB2 tuong ting v6i nong do xa thai
khong do6i nhung luu lugng xa thai ting gép doi, con
KB4, tuong ting v6i nong do xa thai ting gap doi nhung
luu lugng khong doi. Cac trudng hgp con lai tuong tu.

3.3.1 Két qua mé phéng DO trong cdc kich bdn

Phan bé DO theo khong gian khé tuong tu & cac
kich ban véi su suy giam DO r6 rét 6 KB3, KB6, KB9
ndi bat 6 ving My Xuan va Phu My (Hinh 15). Ly do
la NH, va NO, ¢ khu viic nay cao. Khi so sanh véi KBI,



KEt qud NHA tai Tram KHON_NMO3

oo

ae400 | *

e37s sl Ay
£ oemsa £ oosz == Mt Hnn
L g @ $ e

1 LEE i

ason | ||‘

Q0T o neaw
2a/06 24708 2306 23,06 26/06 26,06 27,06 27708 B0
oos 1

03 [

OL/06 CR08 0WO6 1306 1706 21508 25,06 29506
Trk gian Thin gean

A Hinh 11. Dién bién theo thoi gian NH, so vdi dit liéu thuc
do tai cdc diém ldy mau doc song Thi Vdi
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A Hinh 12. Dién bién theo thoi gian NO, so vdi dit liéu thuc do
tai cdc diém ldy mau doc song Thi Vdi

Kt qui Oxy hob tan tal Tram KHCN_NMOZ Kt qui Oy hob tan tai Tram KHCN_NMO3
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A Hinh 13. Dién bién theo thdi gian DO so vdi dit liéu thuc do
tai cdc diém ldy mau doc song Thi Vdi

Kt qui PO4 tai Tram KHEN_NMO4
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A Hinh 14. Dién bién theo thdi gian PO, so vdi dit liéu thuc do
tai cdc diém ldy mdu doc song Thi Vdi

Bang 4. Kich ban gia tang xa thai toan ving

Kich ban mé phong Luu lugng xa thai
X1 X2 X5
Nong d6 xa thai X1 KB1 KB2 KB3
X2 KB4 KB5 KB6
X4 KB7 KB8 KB9

tang luu lugng xa thai (KB4, KB7), DO giam nhe &
vung Phi My va My Xuan. Khi ting ham lugng xa thai
kém luu lugng, DO gidm manh trén toan vung song
Thi Vai & cac kich ban KB6 va KB9.

Céc kich ban gia ting 6 nhiém DO dao dong nhiéu
hon do su xa thai cac khu cong nghiép cac chit 6 nhiém
anh huéng dén ham lugng DO trong nudc. Tram
NMO03 gidm DO nhiéu hon han so v6i NM02 dic biét &

KET QUA NGHIEN CUU KHOA HOC ‘T%
VA UNG DUNG CONG NGHE

cac kich ban KB6 va KB9. Tai tram NM04 DO c6 giam
nhung van cao hon 6 NM02 va NM03. NMO05 do nam
xa cac ngudn thai nén lugng DO giam nhe.

3.3.2. Két qud mo phéng NH, trong cdc kich bdn

Ham lugng NH, (Hinh 16) tang khi gia taing xa thai
ding ké nhat la 6 ving Phu My trai dai lén thugng
nguon. Tang ham lugng xa thai kém luu lugng xa thai
gay 0 nhiém nghiém trong (KB3,6,9). Khi so sanh véi
KB1, NH, gia ting nhiéu nhat 6 Phu M§. Ham lugng
NH, thay d6i ro rét khi gia ting Iuu lugng xa thai
(KB2,4,7). Vung anh hudng 6 nhiém NH, ciing ting
1én khi tang luu lugng va nong do xa (KB5,8,9).

NH, 6 KHCN_NM02 va KHCN_NMO03 déu tang
¢ cac kich ban. Trong d6 ham lugng NH, tai vi tri
KHCN_NMO03 tang nhiéu hon hén. Khi ting luu lugng
thai thi 6 nhiém cling gia ting rd rét & cdc bo kich ban
1,2,3;4,5,6; va 7,8,9. Trong khi d6 néu ting ca luu lugng
va nong do xa thi NH, ting rat cao (cdc kich ban KB6
va KB9). Ham lugng NH, 6 NM04 va NM05 déu tang
& céc kich ban. Xu huéng quan sat dugc ciing tuong
tu nhu vi tri NM02 va NMO03 gitia cac nhom kich ban.

3.3.3. Két qud mo phdng NO, trong cdc kich bdn

Xu huéng phan b6 ham lugng NO, tiong ty nhu
NH,, v6i 6 nhiém gia ting manh & viing My Xuan va
Phu My. Ly do chu yéu 1a do sy xa thai & My Xuén va
Phu My cong véi lugng lan truyén tit Cai mép. Lugng
NH, cao cling lam gia ting chuyén hoa thanh NO, véi
nong d6 cao hon. Trong cdc kich ban ham lugng NO,
gia tang khi ting nong do xa thai cao nhat & kich ban
9. Két qua so sanh chénh léch NO, cho ta thdy ré su gia
ting 6 Phu My va viing thuigng nguén. Véi NO, ting
manh & kich ban 6 va 9. Tuy nhién NO, & ctia song
khong tang dang ké (Hinh 17).

Xu huéng NO, & cdc kich ban thay d6i manh la do
thay doéi luu lugng xa thai & cic nhém kich ban. NO,
trong kich ban KB6 va KB9 dat mtc rat cao khi ting
cd luu lugng va nong do xa thai. NO, ¢ tram KHCN_
NM04 va KHCN_NMO5 gia ting khi triéu xuéng véi
lugng chét 6 nhiém lan ti ngudn thai. Su gia ting 0
nhiém nhiéu nhét & KB9.

3.3.4. Két qud mo phong PO, trong cdc kich bdn

Ham ligng PO, (Hinh 18) phan b6 v6i nong do
cao tai Phu My va My Xuan khi gia ting xa thai tai
cac nhom kich ban. Lugng gia ting nhiéu nhat & KB9
v6i vung anh hudng rong. PO, do gia ting luu ligng
thai (KB4,5,6) nhiéu hon do taing ham lugng xa thai
(KB2,5,8).

Xu huéng PO, & cic kich ban thay déi manh Ia do
thay déi luu lugng xa thai & cdc nhom kich ban. Ham
lugng PO, trong kich ban KB6 va KB9 dat miic rat cao
khi ting ca luu lugng va nong do xa thai. Trong khi
dé ham lugng PO, 6 tram KHCN_NMO04 va KHCN_
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Méi truong

NMO5 gia ting nhiéu khi triéu xuéng nhat 1a & kich
bdn KB9. Ham lugng PO, § KHCN_NMO04 va KHCN_
NMO5 gia tang it hon KHCN_NMO02 va KHCN_NMO03.

4. Kétluan

Tém lai, nghién ctiu nay da mo6 phong cac qua
trinh thuy dong luc, lan truyén, khuéch tan va bién
déi ctia cac qua trinh cua 6xy hoa tan, cic nhom dinh

dudng hoa tan (NH,*, NO,, PO, *) bang viéc xay dung
mo hinh thty dong luc va chat lugng nudc theo phan
mém Delf3D. Két qua so sanh gitia m6 phong cua md
hinh chét lugng nudc véi gia tri va xu hudng cua di
liéu thuc do cac ham ligng DO, NH,, NO,, PO, va
Do man c6 thé thdy ring md hinh cé kha ning mo
phong lai dién bién cac qua trinh ctia cac chét 6 nhiém
tai khu vuc song Thi Vai v6i do chinh xac dang tin
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A Hinh 16. Két qud mo phéng NH, Kich bdn KB1-KB9
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A Hinh 18. Két qud mé phéng PO, Kich ban KB1-KB9




cay. Hon niia, trong nghién ctiu nay, cac kich ban xa
thai dugc xdy dung véi cac diéu kién luu lugng thai
va ham lugng xa thai & cac khu cong nghiép gia tang
trén toan vung.

Loi cam on: Nghién ctu nay dugc thuc hién dudi
su tai trg cua dé tai nghién ctiu khoa hoc cap B¢ la dé
tai: “Nghién ciiu xdy dung hé thong du bdo va cdnh bdo
chadt lugng nudc luu viic song Thi Vdi phuc vu cong tdc
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_ TRPCH

¢) Moi truong

DANH GIA HIEN TRANG VA DE XUAT MQT SO GIAI PHAP XU LY
NUGC THAI VA BUN THAI TU AO Nq()l TOM THAM CANH,
SIEU THAM CANH TREN DIA BAN TINH BAC LIEU

Nguyén Lé Minh Tri, Tran Thi Hiéu |(1)
Tran Trung Kién, Nguyén Viét Thing
Nguyén Thi Phuong Thao
Nguyén Van Siing?

TOM TAT

thai ao nuoi tom.

Nganh nu6i tom dong vai tro quan trong trong xuat khiu thuy san Viét Nam, dua nganh thay san Viét Nam
ra thé gidi trong sudt 2 thap ky qua. DP6i véi tinh Bac Liéu, hoat dong nuoi tom dang ngay cang phat trién. Tuy
nhién, bén canh cac 1gi nhuén thu dugc, nganh nudi tom tinh Bac Liéu da thai ra mot lugng 16n chat thai gay
6 nhiém moi truong. Nghién ctiu da tién hanh khao sat 298 ho dan nudi tom trén dia ban tinh Bac Liéu, trong
do tom su, tom thé chén trang la hai giong tom dugc nuoi cha dao, véi hai hinh thiic nudi la thim canh va
siéu tham canh, dién tich nuéi 1-2 ha. Nghién ctiu ciing tién hanh danh gid chat lugng nudc thai va bun thai
a0 nudi tom dya trén cdc thong s6 nhu pH, ham lugng chét hitu co (BOD,, COD), chét dinh duéng (Amoni,
tong Nito, tong Phétpho), Coliform... Trén co s& do, nghién ctiu da dé xuat bién phap xt ly nudc thai va bun

T khoa: Tham canh, siéu tham canh, bun thdi, nudc thdi.
Nhan bai: 22/7/2022; Svia chiia: 21/9/2022; Duyét ddang: 23/9/2022.

1. bat vin dé

Nuoi trong thiy san la mot trong nhiing thé manh
ctia nudc ta, dac biét 1a nganh nuoi tom, véi dién tich ao
nuoi tom hién nay la hon 600.000 ha, chti yéu la hai loai
tom su va tom thé chan trang. Viét Nam la nudc san
xudt tom st diing thi ba thé giéi véi san lugng 300.000
tdn moéi ndm [1]. Tém st la loai nuoi truyén thong ctia
Viét Nam, trong khi tom thé chan trang dugc nuoi 6
nhiéu tinh trong ca nudc. Nam 2020, san lugng tom
nuoi la 950 nghin tan, trong d6 tom su dat 267,7 nghin
tdn, tom thé chan trang 632,3 nghin tin, tdbm khac 50
nghin tdn. Hién nay, cac viing nu6i tom chinh tap trung
& cac tinh dong bang song Ctiu Long (PBSCL), chiém
dén 89% lugng tom nuodi cua ca nudc, trong do 5 tinh
6 dién tich nudi tom 16n nhat gom Ca Mau, Bac Liéu,
Séc Trang, Bén Tre va Kién Giang.

Nganh nudi tom dong vai tro quan trong trong xuat
kh4u thuy san Viét Nam, dua nganh thay san Viét Nam
ra thé giéi trong su6t 2 thap ky qua. Chinh phu Viét

'Vign Moi truong va Tai nguyén
2 Dai hoc Tai nguyén va Moéi truong Thanh pho Ho Chi Minh
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Nam da lya chon nganh san xudt tom la nganh cht dao
dé phat trién kinh t€ Viét Nam [2]. Dong thoi day cling
la nganh mang lai thu nhap chinh cho hau hét nguoi
ndéng dan & cac dia phuong, dugc xem la giai phap dé
giam ngheo, mang lai co hoi viéc lam va tang xuét khau.
Hang nam, nganh nudi tdom déng gép khoang 40-45%
tong gia tri xudt khdu thay san, tuong duong 3,5-4 ty
USD, xuét khiu tom chiém ty trong cao nhit, ting
trudéng cao va 6n dinh, ting trudéng trung binh hang
ndm la 10%. Hién nay, mat hang tom cua Viét Nam
dugc xuét khdu dén 100 qudc gia, trong d6 5 thi trudong
16n nhat gom: Chéau Au, Hoa Ky, Nhat Ban, Trung
Quoéc va Han Quéc. V6i nhiing nd luc khong ngting,
Viét Nam da trd thanh nudc cung cép tom diing thiu
hai thé gigi véi gia tri xudt khiu chiém 13-14% tong gia
tri xudt khdu tom ctia toan thé gisi.

Viét Nam c6 nhiéu lgi thé dé€ phat trién nganh nudi
tom, ddc biét DBSCL la trung tam ctia cac nha may ché
bién tom. Cho dén nay, c6 khoang 200 nha may ché



bién tom dugc Uy ban chau Au phé duyét véi cc cude
kiém tra thuc dia dinh ky tai Viét Nam. Tuy nhién bén
canh caclgi nhuan thu dugc, nganh nuo6i tom da thai ra
mot lugng chét thai rdt 16n gy 6 nhiém mai truong, vi
vay dé giai quyét cac van dé vé 6 nhiém trong qua trinh
nuoi tom cén phai c¢é nhiing gidi phap gidm thiéu chat
thai ra moi trudng.

M6i quan tam lién quan dén 6 nhiém nguén nudc
gay ra bdi nudc thai tu trang trai nudi tom, nudc thai
ao nudi tom gém cac chat dinh dudng dam déc, chat
rin lo lting va hda chét vao mdi truong. Nhiing chat
thai nay c6 kha nang giy ra nhiing anh hudng tiéu cuc
dén nguon tiép nhan, hién tugng tdo nd hoa tao ra diéu
kién thiéu khi [3], lam thay d8i quén xa sinh vat day va
pht dudng ving nudc ven bién [4]. Chét dinh dudng
ctia moi trudng bao gom thtic dn thiia va chat thai phan
tom, co thé gay phi dudng dan dén suy giam noéng do
oxy hoa tan trong nudc. Su suy gidm oxy hoa tan dan
dén sy suy gidm ctia quan thé sinh vat bao gom ca quin
thé ca. Ngoai ra, tai trong chat dinh dudng cao thusng
gay ra su no hoa ctia cac loai thuc vat phu du dan dén
giam nguon lgi thuy san. Bén canh sy suy gidam oxy hoa
tan trong nudc, su phan hiy chat hiiu co c6 thé tao ra
ammoniac (ammoniac chua ion héa NH, va amoni ion
NH,*) va nitrit (NO,’). Nong d6 cta cdc hgp chit nay
tang lén khi tai lugng chat hiiu co tang Ién [5, 6]. Trong
khi NH," khong gay hai cho tom thi NH, va NO, gay
ddc cho tom. Néng do NH, ting lén khi pH va nhiét do
ting. Nong d¢ gay chét cia NH,-N dao dong ti1 0.5 dén
2.0 mg/L tuy thuoc vao kha nang chiu dung cua tling
loai. Paez-Osuna (2001) va cong su da chi ra rang chét
rin lo liing ti a0 nuoi tom rét cao [6]. Nhiing chét ran
nay gay ra do duc ctia nudc, dan dén hau quéa khong
mong muon, dac biét 1a sinh vat 6 tang nudc day. Chat
rdn 1o lting trong nudc ngan can qua trinh tiép xuc anh
sang cla cac sinh vat can anh sang dudi tang day, cac
sinh vt bao gdm cd bién, rong bién va thuc vat phu
du. Nhiing loai thuc vat nay la thtic an ty nhién déi véi
dong vat thuy sinh. Ngoai ra, chat ran lo lting ciing c6
thé gy trd ngai cho hoat dong kiém an cta dong vat
pht du, la mét phan quan trong ctia chudi thiic an.

Trong nhiing nim qua, cac tinh DBSCL da git héi
dugc nhiéu lgi ich kinh té€ to 16n do nganh nudi tom
mang lai. Tuy nhién bén canh cac thanh qua kinh t&
dat dugc, cac tinh PBSCL dang phai d6i mét véi nhiing
thach thtc tiém dn gay bat 1gi cho méi truong. Trong
do, bun thai tii day ao nuoi tom dugc cho la ngudn gay
0 nhiém nguoén nudc rat 16n. Bun thai ti day ao nuoi
tom bao gom tén du sinh khéi ctia qua trinh nuoi, thic
an du thtia, xac cac loai vi sinh vét, chat khang sinh,
voi xt ly day ao... Két qua phan tich cac chi tiéu hoa
ly va sinh hoc ctia bun thai cho thdy, gia tri pH cta
bun thai ndm & ngudng trung tinh hodc kiém yéu (7,4
- 7,8), d0 man it dén trung binh, c6 ham lugng hiiu
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co doi dao (11,1 - 23,2%), nito téng s6 0,6 — 0,8% va
phétpho hitu dung 687 - 11.455 ppm P O, khong chiia
cac kim loai nang nhu Pb, Cd, As, Hg va chua bi nhiém
khudn Samonella [7]. Hién nay, ngudi nudi tom, cac
nha quan ly va nha khoa hoc dang gap phai mot thach
thiic khong nho trong viéc loai bo va xt ly lugng bun
thai ti ao nuoi tom dé kiém soat lugng 6 nhiém va khoi
lugng bun thai ra moéi truong. Theo udc tinh, lugng
bun thai phat sinh tti ao nu6i tom dao dong tu 123 -
151 tdn/ha/vu [7]. Ham lugng chét dinh dudng trong
bun day ao nudi tom kha doi dao, do d6 néu tin dung
dugc ngudn bun thai nay d€ san xudt phan compost
trong canh tac nong nghiép thi sé st dung dugc nguén
chét dinh dudng, dong thdi giam thiéu dugc 6 nhiém
moi trudng. Chét thai ran do thi, chét thai hiu co, bun
thai... la cdc ngudn nguyén liéu duing d€ san xudt phan
compost da va dang dat dugc nhiing thanh céng nhat
dinh. Van dé st dung cac chdt thai phat sinh tii hoat
dong san xudt, chdn nudi, va bun thai tii cac hé thong
xt ly nham tao ra cac san phdm phén bon hiiu co bang
cac phuong phap hién dai dang dugc quan tdm nghién
ctu. Hién c6 ba phuong phap chu yéu dugce stt dung dé
xu ly bun day ao gobm phuong phap hiéu khi, phuong
phap ky khi va phuong phap doét chay.

Trong nghién ctiu nay, hién trang nudi tom, chat
lugng nudc thai va bun thai tii ao nudi tom ctia cac ho
nudi tom thim canh va siéu thadm canh trén dia ban
tinh Bac Liéu dugc nghién ctiu va danh gia, tu do dé
xudt bién phdp phu hgp d€ xu ly nude thai va bun thai
tlt a0 nuoi tom.

2. Vat liéu va phuong phap nghién ctu

2.1. Doi tugng va pham vi nghién ciiu

Dbéi tugng nghién ctu 1a ngudn nudc thai va bun
thai til a0 nuoi tdm cua cac ho gia dinh nuoi tom tham
canh, siéu thdm canh trén dia ban tinh Bac Liéu (bao
gom nudc thay moi ngay va nudc ti qua trinh xi phong
ddy ao nudi tom). Pham vi nudc thai dugc lay va nghién
ctu la tu dai dién cac ho gia dinh nu6i tom tham canh,
siéu tham canh trén dia ban 5 huyén, thi xa ctia tinh Bac
Liéu bao gom: Thanh pho Bac Liéu, thi xa Gia Rai, huyén
Vinh Lgi, huyén Hoa Binh va huyén Pong Hai (Bang 1).

2.2. Phuong phadp nghién ciiu
Phuiong phdp tong hgp tai liéu

La phuong phap dua trén ciac két qua da dugc
nghién ctiu va cong b trén cac bai bao khoa hoc trong
va ngoai nudc. Thu thap thong tin qua internet, sach,
bao. Péy la phuong phap co ban c6 vai tro dinh huéng
cho nghién ctiu, cung cip co s ly ludn da dugc kiém
chiing bédi cac hoc gid. Phén tich tdng hop tai liéu nham
chon loc dung thong tin can thiét, gitp cho viéc phan
tich siu sac hon.
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Bang 1. Dién tich ao nuéi tom tai cac huyén, thi xa trén dia ban tinh Bac Liéu

STT Pon vi Tdng dién tich | S6 cong ty/ ho dan Dién tich ao S6 lugng
(ha) nuoi tom (ha) a0 nuoi (ao)
1 Thanh phé Bac Liéu 763,6 86 38,53 379
(9 cong ty, 77 ho)
Huyén Vinh Loi 33,5 18 4,05 37
Huyén Hoa Binh 810,01 132 70,97 648
(4 cong ty, 128 ho)
4 Thi x4 Gia Rai 76,2 21 12,37 123
5 Huyén Dong Hai 161,66 82 59,3 388
(2 cong ty, 80 ho)
339
Téng cdng 1.845 (15 cong ty, 324 ho) 185,22 1.575
Phuiong phap thu thap so liéu, diéu tra, khdo sat Phuong phap phan tich

thuc dia bang phiéu

Nghién ctiu dugc thuc hién thong qua viéc thu thap
s6 liéu thi cdp va so cdp, dong thoi ldy y kién bang
phiéu khao sat 298 h¢ dan c6 hoat dong nudi tom trén
dia ban tinh Bac Liéu tai 5 huyén, thi xa, thanh pho da
néu trén ti thang 1/2020 dén thang 3/2020. Trong 298
ho dugc khéo sat, chon ra 20 hd nu6i tom tham canh,
20 hd nudi siéu tham canh.

S6 liéu thi cap dugc thu thép tai cac S&, ban, nganh
chtic ndng c6 lién quan dén linh vuc nghién ctu bao
gom cac bao cdo dinh ky hodc hang nam ctia S6 Nong
nghiép va Phat trién nong thon, Chi cuc Thuy san va cac
bao cdo, tai liéu c6 lién quan trén dia ban nghién ctiu.

S6 liéu so cép dugc thu thap bang phuong phap phat
phié€u khdo sat 298 ho nuoi tom tu danh sach nong ho
do xa cung cdp (60 phi€u/huyén, thi xa, thanh phd)
bang bang cau hdi soan sdn. Trong 298 ho dugc khao
sat, chon ra 20 ho nuéi tobm tham canh, 20 ho nudi siéu
tham canh (5 hd/huyén/médi hinh thiic nuéi)

Phuong phdp ldy mau

+ D61 v6i mau nude: Nudce thai nudi tom tham canh
va siéu thdm canh dugc 1ay tai cong thai ctia cdc ao nudi
khi xa thay nudc va xi phdng day ao. Trudce khi thu mau
phai dam bao can nhya dung mau sach va trang binh
dung bing mau nudc it nhat 3 1an trude khi thu mau.
& méi 1an 14y mau, cac can nhya PE ¢ dung tich 20 L
dugc st dung d€ chiia nudc thai. Sau d6, mau dugc bao
quan lanh va van chuyén dén phong thi nghiém dugc
chi dinh d€ phan tich céc chi tiéu ly, héa. Chat rin lo
lting dugc loai bod bang cach loc qua gidy loc sgi thuy
tinh 1um trudc khi phan tich.

+ D6i v6i mau bun thai: Mau bun théi ti ddy ao
nuo6i tom dugc thu bang gu tai 5 vi tri trong ao. Mau
dugc tron déu va thu lay khoang 1 kg dat udt, bao
quan lanh va van chuyén dén phong thi nghiém dé
phan tich.
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Cac chi tiéu ly, hoa dugc phan tich dua trén cac
phuong phap mo ta trong Standard Methods for the
Examination of Water and Wastewater (SMEWW) va
tiéu chudn Viét Nam trinh bay & Bang 2.

Bang 2. Phuong phap phan tich cac chi tiéu ly, hoa

STT | Chi tiéu Phuong phap phén tich

1 pH TCVN 6492:2011

2 COD SMEWW 5220C:2012

3 BOD, SMEWW 5210D:2012

4 NH * TCVN 5988-1995

5 Téng N SMEWW 4500-NH -F

6 Téng P SMEWW 4500-P.B&E:2012
7 TSS SMEWW 2540D:2017

8 Téng Coliform | SMEWW 9221.B:2017

3. Két qua va ban luan

3.1. Hogt dong nuéi tom hién nay trén dia ban
tinh Bac Liéu
a. Phuong thiic nudi va giong tom nudi
Hinh 1la thé hién cic phuong thiic nu6i tom hién
nay trén dia ban tinh Bac Liéu. Két qua khao sat cho
thdy, phan 16n cac hé dan nudi tom tai Bac Liéu theo
hinh thtic thim canh (41%) va siéu thim canh (35%).
Van con mot s6 it ho dan (khoang 6%) con nudi tom
theo cac phuong thtic truyén thong nhu quing canh
va quang canh cai tién. Diéu nay cho thdy, su da dang
trong quy mo nuoi tdm ctia tinh, phtt hgp véi tinh hinh
phat trién kinh t€ trén dia ban tinh va khu vuc. Viéc ap
dung mo6 hinh nudi tdbm tham canh va siéu tham canh
sé gitup cho cac ho dan c6 thé dua cac cong nghé cao
vao hoat dong nudi tom ctia minh, da dang hoa nguén
gidng, tang san lugng va nang sudt.
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A Hinh 1. a) Quy trinh nuéi tom, b) Giéng tom nudi hién nay
trén dia ban tinh Bac Liéu

Hién nay, trén dia ban tinh Bac Liéu ¢6 72 ho nudi
tom st (chiém 24%), 103 ho nuoi tom thé chan tring
(chiém 35%) va 123 ho nudi ca hai giong tom (chiém
41%) (Hinh 1b). C6 nhiéu nguyén nhén dan dén su
khéc nhau vé giéng tom nudi, tuy nhién viéc lua chon
nudi giéng tom nao cht yéu phu thudc vao gia ca thi
truong. Ngoai ra, muc d¢ rui ro khi nuéi tom ciing anh
huéng 16n dén viéc lya chon gidong tom nudi sao cho
phu hop véi diéu kién kinh té cua tling gia dinh trén dia
ban tinh. S6 lugng ho nudi tom thé chén tring chiém
uu thé hon s6 lugng ho nudi tom st la do tom thé chan
trang da dugc nudi kha thanh cong & cac tinh mién
Trung trong nhiing nam gan diy va cong nghé nudi
tom da dan dugc hoan thién. Hon ntia, Chi thi s§ 228/
CT-BNN-NTTS ngay 22/1/2008 ctia B6 Nong nghiép
va Phat trién nong thon vé phat trién giong tom thé
chén trang da tao diéu kién cho cac tinh c6 diéu kién
phu hgp phat trién giéng tom nay, chuyén tii moé hinh
nuoi tom su kém hiéu qua trudc day sang mo hinh nuoi
tom thé chén trang mang lai lgi ich kinh t€ hon.

b. Dién tich ao nudi va so lugng vu nudi

Két qua khao sat dién tich nudi tom ctia cac ho dan
cho thdy, s6 ho nudi tobm c6 dién tich ao nudi dudi
1 ha/hé 12 60 hd (chiém 20%), tii 1 — 2 ha/hod 1a 157
ho6 (chiém 53%) va trén 2 ha/ho 1a 81 ho (chiém 27%)
(Hinh 2a). G4n 80% s6 ho c6 dién tich ao nudi tdm &
mtc kha cao da tao thuan lgi cho viéc tap trung san
xudt quy mo 16n dac trung cho viing chuyén canh tom.
Tt d6 hinh thanh kénh phan phdi san phdm gop phan
quang ba thuong hiéu tom Bac Liéu.

Hinh 2b cho thdy, da s6 cic ho nuoi 2 vy/nim
(chiém 59%) va rat it ho nudi 4 vu/nam. Piéu nay la do
cac ho da tuén thu theo khuyén cdo ky thuat ti cac co
quan chuyén mon.

® D | hahd

= Tii 1-2 ba'hi
=3 vuinken

= Trén 2 ha'hd

®4 vuinkm

A Hinh 2. a) Dién tich ao nudi tom, b) S6 vu nudi tém/ndam
hién nay trén dia ban tinh Bac Liéu
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c. Mat d¢ nudi va san lugng tom thu hoach

Cé nhiéu nguyén nhan dan dén sy khac nhau vé mat
d6 nuoi tom thé hién trong Hinh 3a, tuy nhién nguyén
nhan chu yéu 1a do gia ca thi trudng va bai toan kinh
té, loi nhudn cua tliing nong ho. D€ cé thé thu hoach
tom dat trong lugng l6n thi can nuoi tom 6 mat do
thép. Nhin chung, mat d6 nudi c6 anh hudng truc tiép
dén hiéu suat sinh trudng va san lugng thu hoach. Mat
do tha qua day c6 thé anh hudng dén stic khoe va lam
chdm sy phat trién ctia tdom néu khong c6 bién phap
kiém soat ding dan. Viéc lya chon mat d6 tha cin phai
tuong thich véi dién tich ao nudi. Déi véi cac giong
tom sach bénh cé thé dugc chon tha & mat do cao hon.

Tu két qua khao sat san lugng tom thu hoach &
Hinh 3b cho thiy, da s6 cac ho c6 san lugng tom thu
hoach dudi 10 tdn/ha (chiém 76%). NGi bat c6 9% s6
ho khao sat dat san lugng tom thu hoach trén 20 tin/
ha. S& di cac ho c6 san lugng tom thu hoach cao la do
cac ho da ap dung dung ky thuat nudi tom, kiém soat
tot dugc dich bénh ciing nhu quan ly t6t lugng thiic an
va hoa chit. Ngugc lai, san lugng tom thu hoach thip
khong nhiing do anh hudng cta thoi tiét, mat do tha
daylam cho ty 1é s6ng sot ctia tom giam, ma con do moi
trudng nudc nudi tom bi 6 nhiém bai chat thai ctia qua
trinh nudi tom (lugng thic an du thtia, xac cac vi sinh
vat trong nudc...)

a)

= Dudi 100 coa'm? =Tir 15 tinha

= Tir 6- 10 tha'ha
®Tir 100-250 con'm®
= Tir 11-15 tgha

= Trén 250 con/m® = Tir 16-20 ghn'ha

®Trén 20 tinha

A Hinh 3. a) Mdt do nudi, b) Sdn lugng thu hoach hién nay
trén dia ban tinh Bac Liéu

3.2. Ddnh gid chdt lugng nuéc thdi nudi tém tham
canh, siéu tham canh

Gia tri trung binh ctia két qua phén tich cac chi s6
1y, hoa ctia 20 mau nudc thai lay tit cic ho nudi tom thé
chén trang thdm canh va 20 mau nudc thai 14y tit cac hd
nuo6i tom thé chan trang siéu tham canh thudc 5 huyén,
thi xa, thanh pho trén dia ban tinh Bac Liéu dugc liét
ke trong Bang 3.

Tu céc két qua phan tich cho thdy, khong co6 su
chénh 1énh nhiéu gitia gia tri pH ctia nudc thai nuoi
tom tham canh va siéu tham canh. Cac gia tri pH nay
déu nam trong khoang cho phép theo QCVN va la cac
gid tri pH thich hgp d€ nuoéi tom thé chan trang (pH
7,5 - 8,5) [8]. Trong khi d6, nong d6 BOD, trong nudc
thai nuoi tom siéu tham canh cao hon nudc thai nudi
tom thadm canh khoang 1,5 14n va déu vugt xa giéi han
cho phép. Nguyén nhan la do trong mé hinh siéu tham
canh, tom dugc tha véi mat do day ddc hon mo hinh
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Bang 3. Cac chi s6 ly, hoa cua nudce thai nudi tom

STT Chi s6 Pon vi Nudc thai nuoi tom Nudc thai nuoi tom QCVN
tham canh siéu tham canh 40:2011/
(n=20) (n=20) BTNMT cot B
1 pH - 7,55 £ 0,24 7,87 £ 0,18 55-9
2 BOD, mg/L 268 £ 41 403 £95 50
3 COD mg/L 291 £ 37 466 £ 92 150
4 TSS mg/L 492,5 + 129,5 698,6 £ 350,7 100
5 Téng N mg/L 52,75 £ 23,01 9,63 + 10,93 40
6 |TéngP mg/L 5,63 +2,34 17,32 + 12,05 6
7 N—NH4* mg/L 8,461 + 4,36 29,841 + 24,807 10
8 Téng Coliform MPN/100 mL 27585 + 19958 27105 £ 11800 5000

nuoi tom tham canh, do d6 lugng thiic én can cho tom
nhiéu hon dan dén néng d6 chét hiiu co cé trong nudc
thai siéu tham canh 16n hon. Két qua phan tich néng do
COD ciing cho thdy két qua tuong tu két qua phén tich
nong do BOD.. Nhin chung, cac chi s6 nudc thai déu
vugt ngudng cho phép. Néu nudc thai nuoi tom khong
dugc xt ly trudce khi thai ra moi truong thi sé lam cho
khu vuc tiép nhan cé nguy co bi pha dudng, 6 nhiém
cac chit hiu co va bi nhiém khudn. Theo két qua khao
sat ti nghién ctiu, hién nay c6 dén 51% s6 ho trén dia
ban tinh chua c6 bién phap thu gom, xt ly nudc thai
sé gy anh hudng dén hé thong kénh, rach, song ngoi
trong khu vuc.

3.3. Ddnh gid chdt lugng bimn thdi tii ddy ao nudi
tom tham canh, siéu tham canh
Ddc tinh bun thai thu dugc tii day ao nudi tdm cta
20 h¢ nudi tom tham canh (4 ho/huyén) va 20 ho nudi
tom siéu thdm canh (4 hd/huyén) dugc danh gia thong
qua céc chi s6 pH, do man, tdng ham lugng chit hiu co.
a. pH
Gid tri pH ctia cac mau bun ddy tai cac ao nudi thadm
canh dao dong trong khoang 6,58 - 7,85, trong khi gia
tri pH clia cdc mau bun day tai cac ao nuoi siéu tham
canh dao dong trong khoang 6,57 - 8 (Hinh 4). Qua do
cho thdy, bun thai ao nudi tom tai cac khu vuc trén dia
ban tinh Bac Liéu c6 tinh axit yéu, trung binh hodc c¢6
tinh kiém yéu. Két qua nay giong véi két qua nghién
ctiu ctia nhom tac gia 6 Thi Cdm Vén va Vi Pac Duy
[9]. Day la khoang pH thuan lgi cho sy sinh trudng va
phat trién t6i vu ctia vi sinh vat trong dét va phu hgp
cho cac qua trinh phén huy sinh hoc (phan huy yém
khi, hiéu khi) c6 thé dap ting t6t cho quy trinh tng
dung u phan hiiu co sau nay.
b. D6 mdan
Gia tri d0 médn dugc ghi nhan tai cdc ao nuoi tham
canh dao dong trong khoang 1,0 - 3,4. Gia tri nay tai cac
ao nuoi siéu tham canh la khoang 1,0 - 5,4 (Hinh 5). C6
thé thiy bun ddy tai cdc viing nu6i tom siéu tham canh
c6 do min trung binh cao hon bun ddy tai cdc ving
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TP. Bac Liéu Gi# Rai Hoa Binh Ding Hai Vinh Lgi

A Hinh 4. Gid tri pH trung binh mdau bun ddy ao nudi tom
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A Hinh 5. B mdn trung binh mau bun ddy ao nudi tom

nuo6i tom tham canh. Cu thé, d6 mén trung binh cua
bun ddy tai ao nudi siéu tham canh thudc huyén Hoa
Binh cao gdp 2,3 lan bun day tai ao nudi tham canh
trong cung mot huyén. Sy tich liy d6 man trong bun
day ao nudi tom vé lau dai sé dan dén sy nhiém va tich
tu do man trong dat. Theo cac nghién ctiu trudc day,
hoat dong nudi tom da khién cho dét bi nhiém mdn,
trong d6 mo hinh nu6i tom thdm canh gy mén cao
hon. Két qua nay gan véi két qua nghién ctiu ctia nhém
tac gid D6 Thi Cdm Van va Vi Dac Duy vé dd mén cta
bun thai ao nuoi tom & tinh Nghé An [9].
c. Téng ham lugng chdt hitu co

Gia tri tong ham lugng chét hiiu co tai cac ao nudi
tom tham canh dao dong trong khoang 3,35 - 7,05,
trong khi d6 gia tri tong ham lugng chét hiiu co tai cac



® Thiam canh ® Siéu thim canh

9.79
7.32
i
508 7.49
| 4.89 { 4.44 5.]294_194
3.14
1.?4'
0 -

TP.BacLitu GidRai  HoaBinh  DéngHai  Vinh Loi
A Hinh 6. Tong ham ligng chdt hitu co trung binh trong bim
thdi ao nudi tom

s
.

w

Téng chiit hiru co, %C
PO

(]
L

ao nudi tom siéu tham canh dao dong trong khoang
3,65 - 10,03. Cac gid tri nay thap hon nhiéu so véi gid tri
tong ham lugng chat hiiu co c6 trong bun thai ao nuoi
tom & tinh Nghé An dugc dé cap trong nghién ctiu ctia
nhom tac gia D6 Thi Cdm Vén va Vi Dac Duy [9]. Bun
thai chita ham lugng chét hiiu co kha doi dao. Bun thai
tu day ao nuodi tom bao gom ton du sinh khéi cua qua
trinh nuoi, thic an du thtia, xdc cac loai vi sinh vat,
chét khang sinh, voi xt ly day ao... Chét hitu co lang
tu chiém nén ddy ao lam giam dién tich sinh séng ctia
tom, qua trinh phan giai chung ciing tiéu thu mot lugng
16n oxy, sinh ra cdc khi doc d6i v6i tom nhu NH,, H,S.

3.4. Dé xudt bién phdp xii ly nu6c thdi va bin thdi

ti ao nudi tom

Tu két qua danh gia chat lugng nudc thai va bun
thai ao nuoi tdbm cta cac ho nudi tdm tham canh va
siéu tham canh trén dia ban tinh Bac Liéu cho thay, dé
giam thiéu lugng nudc thai va bun thai ra moi trudng,
can tuyén truyén cho cac ho nudi tom hiéu d€ c6 bién
phap thu gom, xt ly pht hgp véi diéu kién kinh té ctia
tiing ho gia dinh. Bén canh do, trong nghién ctiu nay
chung t6i ciing d€ xuét cdc phuong phap riéng biét dé
xu ly lugng nudc thai va bun thai tli ao nuoi tom.

D6i v6i nudce thai, chung toi dé xudt quy trinh xt ly
nudc thai dugc trinh bay tai Hinh 7.

Xi phéng diy ao —* Loc gilr lai vo diu tom

Bé chira
Bo sung l i
P - Cho cé in hode
cr_':}?:“m Bé suc khi ‘ cho vio cac
Sin hpe ham 1 Biogas
S — l
‘ Bé }éng ‘

l

‘ Nuée sau xir ly ‘

|

Tai sir dung cho nudi
tom hodc céc hoat ding
nong nghiép khac

A Hinh 7. Quy trinh xi; Iy nudc thdi ao nudi tom
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Nudc thai sau khi xi phong ddy ao va nuéc thay
modi ngay c6 chita bun sé dugc dan vao bé chiia, sau do
nudc thai ti bé chtia dugec bom vao bé suc khi (t6c do
suc khi 8L/phut) két hgp v6i ché phdm sinh hoc nham
phan hiy cac chat hitu co. Viéc bs sung thém ché phdm
sinh hoc giup qua trinh phan hiy chét htiu co dién ra
hiéu qua hon. Ché phdm sinh hoc dugc st dung & dang
16ng, c6 xudt xt tii Han Quoc véi thanh phan c6 chia
cac chung vi sinh nhu liét ké trong Bang 4. Hon hgp
bun va nudc thai sau khi qua bé suc khi chay tran vao
bé ling sinh hoc nham tich nudc va bun thai. Nudc
thai sau xu ly can dat QCVN 40:2011/BTNMT c¢t B.
Nudc thai sau khi qua bé lang khong dugc dung cho
muc dich cdp nudc sinh hoat nhung cé thé tai st dung
cho cac muc dich nong nghiép (lam ho trong cay, ao
nudi ca...).

Bang 4. Thanh phin ché phim sinh hoc dugc st dung

trong nghién ciiu

STT Chiing vi sinh Pon vi Ham lugng
1 Trichoderma sp. CFU/mL 1.0x 10°
2 Lactobacillus sp. CFU/mL 6.3x10°
3 Bacillus sp. CFU/mL 2.5x10°
4 | Aspergillus sp. CFU/mL 10!
5 Saccharomyces sp. CFU/mL 4.5x10°
6 Nitrobacter sp. CFU/mL 1.5x 10!
7 Thiobacillus sp. CFU/mL 1.0x 10?
8 Rhodopseudomonas sp. CFU/mL 10
9 | Téng visinh vat hi€u khi | CFU/mL 5.9 x10°
10 | Nitrosomonas sp. CFU/mL 6.0x 10
11 | Visinh vat sinh protease | CFU/mL 1.0x 10?
12 | Visinh vét sinh cellulose CFU/mL 2.5x10°
13 | Visinh vét sinh lipase CFU/mL 1.2x10°
14 | Visinh vat sinh amylase CFU/mL 2.1x10°

[ Ao nusi tom —— Lusi loc |——{ Dau v6 tom 16t |—— U 1am phén bon |

[Bun déy a0 |—{B4 biogas |——{Bép ges |
o

A Hinh 8. Quy trinh xii ly bin thdi ao nudi tom

Bun thai tii ddy ao nudi tom chiia ham lugng hiiu
o cao, khi thai truc tiép ra ngoai moi truong sé gay o
nhiém moi trudng. Do do, bun ddy ao nudi tom can
dugc thu gom bang cach lang va bom ra ngoai dé xt ly.
Chung toi dé xudt quy trinh xt ly bun thai dugc trinh
bay nhu Hinh 8.

Chat thai sau xi phong gom vo tom 1ot va bun day ao.
Vo tom 16t can dugc thu héi bing ludi loc va lam phan
bén. Phan bun thai sé dugc thu gom vao bé biogas va a
trong 3 - 4 tuan d€ san xudt khi sinh hoc (thanh phan
chinh la khi methane CH,) phuc vu ndu nuéng cho gia
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dinh. Nudc thai sau bé biogas dugc thu héi va xti Iy vi sinh
trudc khi thai ra nguon tiép nhan.

4. Két luan

Theo két qua khao sat tii nghién ctiu, hién nay, cac hd
nuodi tom trén dia ban tinh Bac Liéu c6 quy mo va san
lugng khéa phong pht va da dang, chti yéu theo hinh thtic
tham canh va siéu tham canh véi 2 giong tom chu dao la
tom su va tom thé chan tring. Ngoai ra, nghién ctiu ciing
da tién hanh thu thap, ldy mau khdo sat chét lugng nudc
thai, bun thai tii day ao nudi ctia cac ho gia dinh nuoi tom
tham canh va siéu thdm canh trén dia ban tinh. Trén co
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ABSTRACT

ASSESSMENT OF THE CURRENT STATUS OF WASTEWATER AND SEWAGE
SLUDGE GENERATED FROM INTENSIVE AND SUPER-INTENSIVE SHRIMP
FARMS IN BACLIEU PROVINCE AND PROPOSAL OF WASTEWATER
TREATMENT AND SLUDGE MANAGEMENT METHODS

Nguyen Le Minh Tri, , Tran Thi Hieu, Tran Trung Kien, Nguyen Viet Thang, Nguyen Thi Phuong Thao

TP. HCM (Ho Chi Minh City University of Natural Resources and Environment - HCMUNRE)

The shrimp farming industry plays an important role in Vietnam's seafood exports, bringing Vietnam's seafood

(Institute for Environment and Resources — IER)

Nguyen Van Sung

industry to the world during the past two decades. In Bac Lieu province, shrimp farming is growing day by day. However,
besides the profits, the shrimp farming industry in Bac Lieu province has discharged a huge amount of waste that pollutes
the environment. In this study, we conducted a survey of 298 shrimp farming households in Bac Lieu province, showing
that black tiger shrimp and vannamei shrimp are the two main shrimp varieties raised in the province, with two farming
methods: intensive farming and super intensive farming, with the farming area of 1-2 ha. The study also assessed the
quality of wastewater and sludge from shrimp ponds based on parameters such as pH, organic matter content (BOD,,
COD), nutrients (Ammonium, total nitrogen, total phosphorus), Coliform ... On that basis, the study proposed sollutions
to treat wastewater and sludge from shrimp ponds.
Key words: Intensive, super-intensive, sludge, wastewater
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DANH GIA CONG NGHE XU LY NUGC THAI NHA MAY
SAN XUAT AC QUY LONG SON TAI KHU CONG NGHIEP
KHANH PHU, XA KHANH PHU, TINH NINH BiNH

Khuit Thi Hong, Ng6 Tra Mai, Nguyén Hung Son
Nguyén Thi Thuy Hang, Ha Thi Hién, Nguyén Thi Hoa

1

TOM TAT

Nghién ctiu danh gid cong nghé xt ly nudc thai (XLNT) cia Nha mdy bing cach 14y 5 dgt mau trong giai
doan diéu chinh hiéu suét, hiéu qua cong trinh xt ly chat thai, moéi dgt cach nhau 15 ngay va 7 dot ldy mau
dugc tién hanh trong 7 ngay lién tiép cta giai doan van hanh 6n dinh cong trinh xt ly chat thai. Két qua thu
dugc cho thdy, cac thong s6 6 nhiém chinh c6 trong nudc thai sinh hoat (NTSH) ctia Nha méy bao gém: TSS,
TDS, chat httu co (BOD,), chat dinh dudng (NH,*, NO,’, PO,*) va vi sinh vét (coliforms). Ngoai ra, trong
NTSH con chiia ddu mé& dong thuc vat, cac chit hoat dong bé mat, H.S... V6i dac trung 6 nhiém nhu véy, Nha
may da st dung phuong phap hoa ly két hgp véi sinh hoc nham xt ly cac thanh phin 6 nhiém htu co va vi
sinh vét gy hai c6 trong NTSH. Két qua qua trinh khao sat, cac thong s6 6 nhiém trong mau NTSH sau xu
ly déu dat QCVN 14:2008/BTNMT, cét B, hé s6 K=1,2; nudc thai san xuat (NTSX) ctia Nha may chita nhiéu
thanh phéan 6 nhiém, nhung hau hét cac thong s6 déu nam trong gii han cho phép, tuy nhién chi tiéu Pb, pH
va Fe trong mau nudc thai dau vao vugt ngudng cho phép ctia quy chudn. Vi vay, Nha mdy da dp dung phuong
phap hoa ly cho hé thong xt Iy NTSX cong sudt 210 m?*/ngay, dém. Két qua phén tich cac thong s6 6 nhiém
trong mau nudc thai sau xu Iy cia Nha mdy déu dat QCVN 40:2011/BTNMT, cot B, hé s6 K =1; K=1,1. Nhu
vay, hé thong xt Iy NTSH va hé thong xti ly NTSX ctia Nha may dugc thiét ké, van hanh phl‘lqh(,)’p va hiéu qua.

Tu khoa: Xi7 Iy nue thdi, cong nghé, 6 nhiém.

Nhan bai: 13/9/2022; Svia chiia: 26/9/2022; Duyét dang: 28/9/2022.

1. M6 dau Hién nay, trén thé gidi cac cong trinh nghién ctu,
danh gia cong nghé va hiéu qua XLNT dugc dé cap kha
nhiéu, trong d6 ap dung da dang ti phuong phap du
bao dén thuc nghiém, dong thoi bén canh cac cong bo
c6 tinh chat tong thé cho ca mot quy trinh xt ly thi
¢6 nhiéu cong trinh nghién ctiu chi tap trung danh gia
hiéu qua theo tling cong doan [1], [2]. Tai Viét Nam,
cac nghién ctiu ctia Nguyén Truong Phuong Uyén,
Tran Dilc Ha, Kiéu Thi Quynh Hoa... déu st dung
phuong phap thuc nghiém dé€ danh gia hiéu qua XLNT
cong nghiép, NTSH d6 thi hay nudc thai lang nghé co
chtia chi [3], [4], [5].

Trong nghién ctiu nay, nhom nghién ctu lua chon
danh gia hiéu qua cong trinh XLNT ctia Nha may theo

Nha mdy san xuét 4c quy cta Cong ty TNHH Long
Son dat tai KCN Khanh Phu, xa Khanh Phu, huyén Yén
Khanh, tinh Ninh Binh da di vao hoat dong nam 2013
cung cdp cac loai c quy axit chiva dc quy kin khi... phuc
vu cho cac nganh cong nghiép nhu chiéu sang, van tai va
nhiéu nganh cong nghiép phu trg khac.

Do déc thu san xudt ac quy véi nguyén liéu chi chiém
ty trong 16n nén duy bao thanh phan nudc thai chtia ham
lugng kim loai ndng cao, ddc biét 1a chi. Bén canh NTSX
ac quy, NTSH tui hoat dong ctia can bo cong nhan vién
nha mdy ciing chita ham lugng I6n cac chit 6 nhiém va
vi khudn, néu khong dugc kiém sodt, xu ly kip thoi sé
anh hudng nghiém trong t6i moi trudng xung quanh

va stic khoe con nguoi. Chinh vi vdy, nha may da xu ly
NTSX, NTSH béng phuong phap hoa ly két hgp sinh
hoc nham xt ly cuc bo trude khi tién hanh déu néi vao
hé thong XLNT t4p trung ctia KCN Khanh Phu.

!Vién Vat ly, Vién Han Lam Khoa hoc va Céng nghé Viét Nam

phuong phap thuc nghiém. Day 1a phuong phéap dé thuc
hién, do chinh xac cao tuy nhién han ché & van dé néu
nudc thai dau ra chua dat yéu cau thi sé kho thuc hién
viéc cai tién h¢ thong do cong trinh XLNT da hoan thién.
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Tai Viét Nam viéc danh gid hay thdm dinh cong
nghé thong thuong dugc cac don vi, té chiic nhu Bo
Khoa hoc va Céng nghé¢, S& Khoa hoc va Cong nghé
cac dia phuong thuc hién. Tuy nhién, danh gia cong
nghé thong qua s6 liéu phan tich thuc té theo tling cong
doan va t6ng thé 1a mot hudng tiép can tuong déi méi.
Vi véy, v6i nghién ctiu nay c6 thé lam tién dé cho cac
nghién ctiu tiép theo trong cong tac BVMT theo hudng
danh gia cong nghé dua vao thuc nghiém.

Nha may san xuédt dc quy Long Son dit tai KCN
Khanh Phu, toan bo nudc thai sau xu ly sé dugc dau
néi sang Tram XLNT t4p trung cuia Nha may XLNT
Thanh Nam trudc khi xa theo ngoi Chanh thoat ra song
Vac. Trong trudng hgp khu vuc bi ngéap lut, nudce thai
sau xt ly dugc bom ra song Day.

Vi vay, viéc nghién ctiu danh gia cong nghé XLNT
thong qua viéc ldy va phan tich mau nudc & cac cong
doan xu ly trong hé thong XLNT san xudt va sinh
hoat ctia cong ty TNHH Long Son nham: (1) danh gia
hiéu qua xu ly cdc chdt 6 nhiém; (2) hé trg Nha may
XLNT Thanh Nam trong viéc ki€ém soat cac thanh phéan
6 nhiém trong nudc thai tii cdc doanh nghiép thanh
phan; (3) ho trg cac co quan quan ly trong viéc thanh
tra, ki€ém sodt qua trinh van hanh cac cong trinh BVMT
cta Nha may.

2. Tiép c4n van dé va phuong phap nghién ctiu

2.1. Tiép cén vin dé

Tiép cén gian ti€p thong qua qua trinh nghién ctu
quy trinh cong nghé XLNT ctia Nha may, danh gia so
bo, lua chon cac diém 14y mau.

Tiép can truc tiép thong qua viéc 14y mau va phan
tich tai phong thi nghiém.

Cong trinh thu gom, XLNT

Nudc thai phat sinh tit Nha may bao gom NTSH va
NTSX. So do thu gom, xt ly cac loai nudc thai cuia Nha
mady (Hinh 1).

Céc cong trinh thu gom, XLNT ctia Nha mdy cu thé nhu sau:

Murdre thii khu nha vé sinh
cdng nhan

Song, ludi
chiin ric

B& chira nurde

Nuréne thai tir nha
an. nha bép

Song, ludi chan
ric

[ Hé théng xir Iy NTSH cdng sudt 30 m*/ng.d cha Nhi may J

Nuére thai Nurdre thai
- = nha v sinh

BE ty hoai

Hé thang xir ly NTSX
cong suit 210 m*/ng.d
cia Nha mav
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A Hinh 1. So do thu gom, xit Iy cdc logi nuidc thdi ciia Nha mdy
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a. Cong trinh thu gom, xi Iy nuéc thdi sinh hoat
(XLNTSH)

Cong nghé ctia hé théng XLNTSH c6ng sudt 30 m*/ngay,
dém cta Nha may la vat Iy két hgp sinh hoc. Hé thong khong
b6 sung hoa chét trong qud trinh XLNT. NTSH sau xu ly
sd bo tai Nha may dat QCVN 14:2008/BTNMT, c6t B theo
duong 6ng dan vé ho ga tap trung nudc thai sau xi ly (bé tri
trong Nha may), sau d6 theo hé thong duong cong BTCT
@300 dan vé Tram XLNT Thanh Nam dé€ tiép tuc xt ly dat
quy chudn trudc khi thai ra moi trudng.

b. Cong trinh thu gom, xii Iy nudc thdi san xudt
(XLNTSX)

Toan bd NTSX phat sinh theo hé théng thu gom dan vé
hé théng XLNTSX cong sudt 210 m*/ngay, dém dit tai Tram
XLNT tép trung ctia Nha may, sti dung cong nghé hoa ly.
NTSX sau xti ly dat cot B-QCVN 40:2011/BNTMT dugc dan
sang tram XLNT Thanh Nam dé€ tiép tuc xt ly dat quy chudn
dau ra trudc khi thoat ra moi truong.

2.2. Phuong phdp ldy mdu va phan tich

Lua chon vi tri Idy mau:

- D6i v6i mau NTSH, dé€ danh gid hiéu qua tling cong
doan xt ly, tién hanh 14y 4 mau/dot tai cac bé (b€ diéu hoa,
bé ky khi, b€ hiéu khi va bé lang buin); 2 mau dau vao, ddu ra/
dot (tai bé diéu hoa va bé lang bun) trong 5 dgt ctia giai doan
diéu chinh hiéu sudt, 7 dgt trong giai doan van hanh 6n dinh
nhdm dénh gid hiéu qua xt 1y cta toan hé thong.

- D61 véi mau NTSX, tién hanh 14y 5 mau/dgt trong 5 dot
nhdm danh gid hiéu qua xt Iy cta tiing cong doan tai moi bé/
nhom bé va 2 mau/dot tai vi tri ddu vao, dau ra (bé thu gom
va bé chida nudgc) trong 5 dot clia giai doan diéu chinh hiéu
sudt, 7 dot trong giai doan van hanh 6n dinh nham dénh gia
hiéu qua xt ly ctia toan b hé théng xti ly NTSX.

Phuiong phdp 1dy mau:

- Thyc hién theo cac TCVN: TCVN 6663-2:2016: Hudng
dan l4y mau nuéc; TCVN 6663-3:2016: Hudng dan bao
quan va xt ly mau; Thong tu s6 10/2021/TT-BTNMT ngay
30/6/2021: Quy dinh ky thuat quan trac mdi trudng va quan
ly thong tin, dii liéu quan trac moi trudng.

Phuiong phdp phan tich:

- Tién hanh phan tich 11 chi tiéu trong cdc mau NTSH
theo quy dinh ctia QCVN 14:2008/BTNMT: Quy chuén ky
thuét quéc gia vé NTSH; Cot B.

- D6i v6i mau NTSX, tién hanh phan tich 16 chi tiéu theo
quy dinh ctia QCVN 40:2011/BTNMT: Quy chudn ky thuat
qudc gia vé nude thai cong nghiép; Cot B.

- Ngoai ra con phan tich b6 trg chi tiéu luu lugng d€ danh
gia cong sudt van hanh cta hé thong xtt Iy NTSH, NTSX.

Thoi gian ldy mau va phan tich mau:

- 5 dot 14y mau trong giai doan diéu chinh hiéu sudt va
hiéu qua cong trinh xtt ly chét thai tit ngay 15/10/2021 dén
28/12/2021, moi dot cach nhau 15 ngay.

- 7 dgt 14y mau dugc tién hanh trong 7 ngay lién tiép caa
giai doan van hanh 6n dinh cong trinh xt ly chét théi ti ngay
29/12/2021 dén 15/1/2022.



- Cac mau sau khi ldy dugc tién hanh phan tich tai Cong ty
CG phén phat trién cong nghé méi Ha Noi (VIMCERTS 238).
Chi tiét cach thic ldy mau va phén tich mau NTSH,
NTSX dugc thé hién tai Bang 1.
3. Két qua va thao luan
3.1. Két quad phan tich
3.1.1. Két quad danh gid hiéu quad xi ly cua hé
thong XLNTSH céng sudt 30 m*/ngay, dém
a. Danh gid hiéu sudt ciia tiing cong doan xii ly
Cac mau dugc 1y va phén tich trong 5 dgt, ddm bao
do lap va ting su chinh xdc trong qua trinh danh gia.
Cac chi tiéu 6 nhiém trong NTSH sau x ly tai moi
bé trong thoi gian khao sat déu dat QCVN 14:2008/
BTNMT, cét B, hé s6 K=1,2. Cu thé: Hau hét cac thong

Bang 1. Phucng phap 14y va phéan tich mau

TT | Tén thong s Tén/s6 hiéu phuong phap
st dung
1 Mdu NTSH
1 |Luulugng
2 |pH TCVN 6492:2011
3 |BOD, SMEWW 5210B:2012
4 |TSS TCVN 6625:2000
5 |TDS TD/SOP/QTMT/WO01
6 |HS TCVN 6637:2000
7 |NH* EPA Method 350.2
8 [INO, SMEWW 4500NO,.E:2012
9 |PO* TCVN 6202:2008
10 | D4u m& dong thuc vit |SMEWW 5520B&F:2017
11 | Téng cac chit hoat TCVN 6622-1:2009
dong bé mit
12 | Téng coliforms TCVN 6187-2:1996
II | Mau NTSX
1 |Luulugng |
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s6 6 nhiém déu dat hiéu sudt xt ly trén 50%. Tuy nhién,
chitiéu TDS va NO, c6 hi¢u sudt dat dudi 50%. Nguyén
nhan la do ban dau hé vi sinh nu6i cdy chua hoat dong
6n dinh, dong thsi nong do TDS va NO, trong mau
NTSH déu vao thdp (ndm dudi ngudng cho phép cta
quy chudn). Vi vay, dé ting hiéu sudt xt ly cac chat 6
nhiém hiu co va dinh dudng trong NTSH, nha may
tién hanh b6 sung phé phdm vi sinh Bio-EM tai bé hiéu
khi véi liéu lugng 1 kg/3 ngay trong thdi gian 75 ngay
cua giai doan diéu chinh hiéu sut hé thong XLNTSH,
chi tiét dugc trinh bay trong Bang 2.
b. Ddanh gid su phu hgp cia toan b hé thong
XLNTSH
Theo két qua phan tich tai Bang 3, sau 5 dgt khao
sat trong giai doan diéu chinh hé thong va 7 dot trong
giai doan van hanh 6n dinh hé théng XLNTSH ctia nha

2 |pH TCVN 6492:2011
3 |BOD, SMEWW 5210B:2012
4 |COD SMEWW 5220C:2012
5 |Chétrin lo ling TCVN 6625:2000
6 | Asen SMEWW 3114B:2017
7 | Thiy ngan SMEWW 3112B:2017
8 |Chi SMEWW 3113B:2017
9 |Cadimi SMEWW 3113B:2017
10 | Crom (VI) TCVN 6658:2000
11 | Crom (III) TCVN 6658:2000 +
SMEWW 3500B:2017
12 |Pong SMEWW 3111B:2017
13 |Kém SMEWW 3111B:2017
14 | Niken SMEWW 3113B:2017
15 | Mangan SMEWW 3111B:2017
16 | Sit SMEWW 3111B:2017
17 | Téng ddu m& khodng | SMEWW 5520B&F:2017

Bang 2. Panh gia hiéu suit tiing cong doan thudc hé thong xu ly NTSH

ng 50 & nhism chink
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Bang 3. Panh gia sy phu hgp cta toan hé thong xu ly NTSH

21122 |

LaAn
-

2. Ciai doan vin hinh in dink
Linl L17-1,18

QCVN 14:2008/BTNMT,
<6tB. héiso K =172

Bang 4. Panh gia hiéu suit cua ting cong doan xu ly thudc hé thong XLNTSX

TT ¥

Luwn

lrong
Cong dosn 18 | nurde thii
I¥ mwdre thii

('
Ea
e
. |
———

Co(mel) | Zo(me) | Nifmgl | Mo(me@) | Fe(meD

TS AT

may cho thdy, ndng do cac chit 6 nhiém sau xt ly déu
nam trong gidi han cia QCVN 14:2008/BTNMT, cét
B, K=1,2.

Trong toan bo qua trinh 14y mau dé danh gia, hé
thong XLNTSH cua nha may khong phat sinh su c6.
Cong suat van hanh XLNTSH tu 26,9 - 30 m?/s, dat
89,6-100% cdng suat thiét ké.

Nhu vay, hé thong XLNTSH cong sudt 30 m*/ngay,
dém cta Nha may dugc thiét ké phu hgp va van hanh
c6 hiéu qua.

108 | Chuyén d@é lil, thadng 9 ndm 2022

3.1.2. Két quad ddnh gid hiéu quda XLNTSX ciia hé
thong XLNT cong sudt 210 m*/ngay, dém
a. Danh gid hiéu sudt ciia tiing cong doan xii ly
Theo s6 liéu tai Bang 4, nhin chung phén 16n cac
chét 6 nhiém trong nudc thai dau vao ctia Nha may
c6 nong d6 nho, nam dudi ngudng quy chuén cho
phép. Tuy nhién, 2 thong s6 pH va Pb c6 néng do
vugt ngudng quy chudn. Déi véi thong s6 Fe trong
2 mau nudc thai d4u vao lan 1 va lan 2 vugt ngudng
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Bang 5. Danh gia su phu hgp cta toan hé thong XLNTSX

Thons 55 6 phitm chink =
ity dugn l:v.:: BODs cop 188 Cr(VD) | CruD i Ta.::s.
B i | P | Gah | b | e | A | B | Pomgd | Camen | GED | CED | Cotmed) | Zamed | NimeD) | Mo | Feloma® |
| "oy o s s s s S S S S S S s s s s
s n ¢l
Lin1 1577 (88 64 [155] 5o [225] 10 [(aa] + [O00] 20 [T 20 [man| <20 [ 000 <00 |2 P [ama | 20 [loa | <20 Jlmuas| 20 |2 <00 [ | <ot |80 ] o [l05 | <03
iz | e [ e [ o e[|+ (O [ T (O[5 [P0 [ o = [ [ = [ o [ =
Lin 3 7678 | 54 183 74 | 353 129 MY 6 "':“ ‘:&n :‘,n ‘;g: 264 | 0,03 “':' egio “:f °|°;° 0,05 ?;" 023 q;’n mg'. °;‘° "f "::f <01 <0,1 26 | o1 68 | <03
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Lin2 25 65 72 140 5 D e I oo o = 2 i i3 e <@ 012 <03
Lin3 5 84 83 156 8 ‘;n ‘;f 004 “:i“ “:‘5" ‘;’f "; 0 ":D ‘:_" <l 024 03
Lin4 2 T T4 1o ‘&” g: 004 agin '?;" 'ff q;’D b 1” <0l 018 05
Léin s 5 68 9.2 164 ] °;°° g: n.:} ‘g{“ ﬂ“%“ 2" ‘?D b ‘:ED <01 0,09 07
Lin 6 3 64 52 172 9 a0 ‘;f 0? ‘gl"’ ‘f;“ mso q: e qi° ‘;’f <0,1 012 04
Lin7 5 65 87 156 6 O‘ED ‘;-: 0';}3 {Dol‘o ‘féo | 4?50 | q;,u q;,o ?EO 0,1 0,15 04
QCVN
el IR 559 | =0 10 [ 100 [ 01 | om | o5 | o1 0,1 1 2 3 05 1 5 10
Ko=1: Kf=1.1

quy chudn do mdt s6 may moc, thiét bi (song chian nhu cau thi trudng va gép phan phat trién nganh cong
rac, dau mdy bom) da st dung lau ngay, bi han gihoa nghiép trong nudc. Bén canh nhiing déng gop tich
tan vao nudc thai. Tuy nhién, sau d6 Nha mdy da tién  cuc thi nguy co vé 6 nhiém mdi trudng, dac biét 6
hanh vé sinh, thay thé may moéc. Vi vay, nong do Fe  nhiém ngudén nuéc 1a vdn dé cin c6 bién phap xt ly,
trong cac mau nudc thai con lai déu ndm dudi ngudng  kiém soét phu hgp.

cho phép. Nha méy da tan dung hé théng XLNT hién hiu

Hi¢u sudt xt ly trung binh cdc chi tiéu 6 nhiém nhim xtt ly NTSX &c quy, NTSH phét sinh trudc khi
trong nudc thai tiong doi cao, dat trén 50%, bao gom:  tién hanh dan vé hé thong XLNT tap trung ctia KCN
BOD,; TSS; Pb; Cu; Zn; Ni; Mn; Fe va Téng ddu m& Khanh Phu.
khodng. Cac chi tiéu con le.}i gom COD; As; Hg; Cd; Céng nghé xit Iy NTSH, NTSX ciia Nha mdy:
Cr(VI) va Cr(III) c6 hiéu sudt xti ly trung binh nho hon , . e LA
50%. Nguyén nhan la do noéng d6 cac chi tiéu 6 nhiém NTSH cua Nhi may duq‘c X];i ly tz;’u h?thong

. .z b 2t feedon ot 1 ofe A phaA XLNTSH cong sudt 30m*/ngay,dém. Cac thong so
nay trong cac mau nudc thai trude xt ly rat nho, tham " ) , . A ! .
chi khong phat hién. Nu6c thai sau xt Iy trong 5 dot ~ © r,1h1em Cth co trong n}f"cfha‘ sinh hoat cua r'1ha
khao sat déu dat QCVN 40:2011/BTNMT, cot B, he s5 ™4y b20 gom TSS, TDS, cht hitu co (BOD,), chat dinh
K=1: K=1.1. dudng (NH,*, NO,, PO,”) va vi sinh vét (coliforms).

@ T Ngoai ra trong NTSH con chia ddu md dong thuc

b. Ddnh gid sy phu hgp cia toan by hé thong  vat, cac chét hoat dong bé mit, H S,... Véi dic trung
XLNTSX 6 nhiém nhu vay, Nha mdy da st dung phuong phap

Két qua phén tich tai bdng 5 cho thdy, nong do cdc  hoa ly két hop véi sinh hoc nhiam xt Iy cac thanh phan
chat 6 nhiém trong cdc mau NTSX sau xt ly ¢ 12 dgt 6 nhiém hiiu co va vi sinh vét gay hai c6 trong NTSH.
14y mau trong thoi gian khéo sit déu ndm trong ngudng  Két qua khao sat cho thdy, cac thong s6 6 nhiém trong
gi6i han cho phép ctia QCVN 40:2011/BTNMT, c6t B, mau NTSH sau xt ly déu dat QCVN 14:2008/BTNMT,
h¢ s6 K =1; K=1,1. cOt B, hé s6 K=1,2. Trong qua trinh tién hanh 14y mau

Cong sudt vin hanh ctia hé théng XLNTSX trong ~Kkhdo sit h¢ thong vin hanh 6n dinh khong phit sinh
thdi gian ldy mau khio sat ti 175,2-187,2 m¥/ngay, Y €O Nh‘i vay, h¢ thong XLNTSH cta Nha mdy dugc
dém, dat 83,4-89,1% cong sudt thiét ké. thiét ké, van hanh phu hgp va hiéu qua.

Trong qua trinh khéo st, hé théng XLNTSX ctia NTSX ctia Nha mdy chta nhiéu thanh phédn 6
Nha may khong phiét sinh si ¢8. Nhu vay, hé théng nhiém, nhunghdu hét cic thong s6 déu ndm trong gidi
XLNTSX cong suit 210 m*/ngay, dém ctia Nha may han cho phép theo QCVN 40:2011/BTNMT, cét B, tuy
dugc thiét k& phit hop va van hanh c6 hiéu qua. nhién chi tiéu Pb, pH va Fe trong mau nudc thai dau

A vao vugt ngudng cho phép cua quy chuén. Vi vay nha

4. Kétlujn may da ap dung phuong phap hoaly cho hé thong xu ly

Cong ty TNHH Long Son nam tai KCN Khanh  NTSX cong sudt 210 m*/ngay, dém. Két qua phan tich
Phu, x4 Khanh Phu, huyén Yén Khanh, tinh Ninh cdc thong s6 6 nhiém trong mau nudc thai sau xti ly cta
Binh hang ndm cung cip s6 lugng 16n san phdm ning  Nha may déu dat QCVN 40:2011/BTNMT, c6t B, hé s6
lugng bao gém éc quy chi, ac quy kin khi... ddp ing K =1;K=1,1. V6i cong sudt xtt Iy ctia toan hé thong dat

Chuyén dé Ill, thang 9 nam 2022 | 109



_ TRPCH

¢» Méi truong

84,3-89,1% cong suat thiét ké, cho thay h¢ thong xu ly
NTSX 210m’/ngay, dém ctua nha mdy van hanh hiéu
qua, dam bao dugc yéu cau thiét ké.

Han ché: Do diéu kién vé nhén lyc va thai gian han
ché, nghién ctiu nay chi tap trung danh gia sy pht hgp
vé cong nghé XLNT, chua danh gia vé hiéu qua kinh
té. Thoi gian t6i nhom nghién ctiu dy kién sé ap dung
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ABSTRACT

operation and efficient.
Key words: Treated waste, technology, pollution.

ASSESSMENT OF WASTEWASTE TREATMENT TECHNOLOGY LONG
SONBATTERYPRODUCTIONFACTORYINKHANHPHUIINDUSTRIAL
PARK, KHANH PHU COMMUNE, NINH BINH PROVICE

Khuat Thi Hong, Ngo Tra Mai, Nguyen Hung Son, Nguyen Thi Thuy Hang

Institude of Physics, Vietnam Academy of Science and Technology

The author research and evaluate wastewaster treatment technology of the plant by taking 5 samples in the
period of adjusting output efficiency and waste treatment efficiency, each time is 15 days apart and 07 times.
Sampling was conducted during the 7-day period in during the stable operation of the wates treament facility.
The obtained results show that: The main measurement cells in the operating wastewaster of the plant include
TSS, TDS, organic matter (BOD,), nutrients (NH,, NO,’, PO,”) and microorganisms (coliforms). In addition,
the wastewaster also contains greasy plants and animals, active surfaces, HS,... With such a characteristic cell,
uses a rational chemical method with biology to process the active ingredients, organic matter and harmful
microorganisms in bioreactor. Are used through the monitoring process, the information boxes resuld in the
sample bioreactor after treatment all met QCVN 14:2008/BTNMT, column B, coefficient K = 1,2; The factory’s
production wastewater contains many pollutant components, but most of the parameters are within the
allowable limits, however the Pb, pH and Fe indicators in the input wasterwater sample exceed the allowable
threshold of the norm. Therefore, the plant has applied physico-chemical methods for the wastewater treatment
system with a capacity of 210m?*/day.night. The analysis result of the pollution parameters in the wastewater
samples after treatment of the plant all reached QCVN 40:2011/BTNMT, colum B, coefficient Kq=1, Kf=1,1.
Thus, the plant’s wastewaster treatment system and production wastewater system are designed, suitable for

Ha Thi Hien, Nguyen Thi Hoa
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CACLOAI HINH CONG NGHE CO BAN SU DUNG TRONG
HOAT DONG DIEU TRA CO BAN, QUAN TRAC VA
DU BAO TAINGUYEN VA MOI TRUONG

Vi Dang Tiép |(1)

Phan Thi Thu Huong, Mai Pang Khoa

TOM TAT

DTCB, QT&DB TN&MT.

Cong nghé dong vai tro quan trong nhdm néng cao chit lugng va hiéu qua hoat dong diéu tra co ban
(PTCB), quan trac va du bao (QT&DB) TN&MT. Nghién ctiu nay da trinh bay cac loai hinh c6ng nghé: Cong
nghé vién tham, cong nghé GIS, cong nghé thong tin (CNTT) va cac loai cong nghé khac dang dugc ting dung
trong hoat dong DTCB, QT&DB mét s6 linh vic thudc pham vi quan ly cia BO TN&MT nhu: Dat dai; tai
nguyén nudc; dia chat va khoang san; mdi truong; khi tugng thiy van (KTTV) va bién d6i khi hdu (BDKH).
Ngoai ra, nghién ctiu nay con danh gia uu, nhugc diém ctia cac cong nghé hién dang ap dung trong hoat dong

Tu khoéa: Cong nghé, hoat dong DTCB, hoat dong QTe»DB, TNe»MT.
Nhan bai: 3/8/2022; Siia chiia: 25/8/2022; Duyét dang: 29/8/2022.

1. M6 dau

Cong nghé dong mot vai tro rat quan trong doi véi
su tang trudng, phat trién ctia cac qudc gia trén thé gidi,
g6p phan thuc ddy qud trinh chuyén d6i co cdu kinh té,
g6ép phan giam chi phi san xudt va nang cao nang suat
lao dong ctia nén kinh té.

Tai Viét Nam, cong nghé da cé nhiing déng gop 16n
cho su nghiép phat trién kinh t€ - xa hoi (KT-XH) cua
dat nude. Nho ap dung cac cong nghé tién tién, hién dai
da gép phan ning cao nang sudt lao dong, thic day phat
trién cac nganh, linh vuc kinh t€ va bao vé TN&MT.

DTCB, QT&DB bién d6i chét lugng, s6 lugng
TN&MT la cac hoat dong dang dugc B TN&MT quan
tam dau tu. Hang nam, B6 TN&MT da dau tu nguon
kinh phi d€ nghién ctiu, ing dung cac cong nghé mdi,
hién dai nham néng cao hiéu qua hoat dong cta linh
vic TN&MT, ddc biét la cac hoat dong DPTCB, QT&DB
TN&MT. Trong nghién ctiu nay, tac gia sé lam ré cac
loai hinh cong nghé co ban st dung trong hoat dong
DTCB, QT&DB TN&MT.

2. Khai quat chung vé hoat dong PTCB; QT&DB
TN&MT

2.1. Khdi niém vé DPTCB; QTéDB TN&MT

DTCB trong nganh TNe»MT la hoat dong diéu tra
dé€ c6 dugc cac thong tin, dii liéu co ban vé diéu kién tu

nhién, tai nguyén thién nhién, moéi truong phuc vu viéc
xay dung chién lugc, quy hoach, ké hoach trung, dai
han cho cdc nganh TN&MT hodc phat trién KT-XH.

QT&DB trong nganh TN&MT 1a hoat dong dugc
thuc hién ldp di lap lai vé€ vi tri, phuong phap, doi
tugng, yéu to, tan sudt d€ theo doi c6 hé thong, du bao
vé thanh phén ctia TN&MT, céc yéu t6 tac dong nham
cung cép thong tin danh gia hién trang, dién bién cta
tai nguyén va chat lugng mai trusng.

Dy bdo KTTV la dua ra thong tin, dii liéu vé trang
thdi, qua trinh dién bién va hién tugng KTTV trong
tuong lai 6 mdt khu vuc, vi tri v6i khoang thai gian xac
dinh [1].

2.2. Ddc trung cua hoat dong PTCB; QT¢DB
TNSMT

Ddc trung cua hoat dong DTCB
- Muc tiéu dugc xac dinh 1a cung cdp thong tin, dit
liéu du dé€ c6 cin ct hoach dinh chinh sach, 1ap quy
hoach, ké hoach dai han (hodc 5 ndm) phuc vu quan ly
vi mo ctia cac Bo, nganh, linh vuc, dia phuong.
- béi tugng diéu tra ro rang (diéu kién tu nhién, tai
nguyén thién nhién, mai trudng; cac yéu t6 KT-XH...).
- San phdm cua hoat dong diéu tra da dugc xac dinh
trudc hodc du kién trudc khi diéu tra.

'Vién Chién lugc, Chinh sdach Tai nguyén va moi truong, B0 TN&MT
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Ddc trung cua hoat dong QT&DB

- Muc tiéu dugc xac dinh la cung cip thong tin, di
liéu nhdm giam sét, ki€ém soat 6 nhiém mai trudng; du
bao dién bién moi truong.

- Déi tugng quan trac ro rang (dat; nudc; dia chat
va khodng san; moi truong; KTTV va BDKH, cac yéu
t6 KT-XH...)

- San phdm cua hoat dong QT&DB da dugc xac
dinh cu thé.

3. Cac loai hinh cong nghé co ban si dung trong
hoat dong PTCB; QT&DB TN&MT

3.1. Cdc logi hinh cong nghé co ban sii dung trong
hoat dong DTCB TN&MT
Nghién ctiu nay, tac gia trinh bay cong nghé dang ap
dung tai mot s6 linh vuc thudc quan ly ctia B TN&MT
nhu sau:

3.1.1. Linh vuc ddt dai
Mot s6 loai hinh cong nghé dang dugc ting dung
trong hoat dong DTCB dat gom:
Cong nghé GIS
Hién tai, cdc don vi truc thudéc B6 TN&MT va
cic S6 TN&MT truc thudc ij ban nhin din tinh
dang ting dung hé thong thong tin dia ly (Geographic
Information System - goi tat la GIS) két hgp véi cong
nghé vién tham (vé tinh, radar...) d€ diéu tra va thanh
lap ban do hién trang st dung dét theo ty 1¢ khac nhau.
Dua vao ban d6 hién trang st dung dit gitup cac dia
phuong théng ké dugc cac loai dat, tii do6 c6 phuong
hudng quan ly, quy hoach phat trién phu hgp. Ngoaira,
cong nghé GIS con dugc st dung d€ thanh lap cac ban
do6 nguy co x6i mon dat, tii d6 cé cac bién phap giam
thiéu tac hai do x6i mon dat gay ra. Cac cong nghé GIS
nén dugc st dung ciing rat da dang nhu: Intergraph,
ArGIS cua hang ESRI (My), Maplnfo, AutoCAD va
mot s6 hang khac. Hé quan tri co s6 di liéu st dung
Oracle, SQL Server, Access...[2].
Cong nghé vién thdm
Bo TN&MT da ung dung anh v¢é tinh d€ kiém ké
dat dai, 1ap ban do hién trang st dung, giam sat va cap
nhat bién dong vé st dung dat dai mot cach lién tuc
theo cac chu ki ngén han. Vi ddc tinh ctia anh vé tinh
phan giai cao gitip cung cdp binh d6 anh phuc vu cho
viéc kiém ké dat dai va thanh lap ban d6 hién trang st
dung dat cdp tinh va cac khu vuc hep hon véi nhiing
thong tin méi nhét va déng bo. Anh vién tham SPOT5
c6 d6 phan giai cao 2,5 m phuc vu t6t cho viéc kiém
ké dat dai thuong ky trén pham vi toan quéc. Di liéu
anh SPOT 6,7 v6i do phén giai 1,5 m da dugc st dung
dé thanh 13p binh d6 anh mic 3B ty 1é 1:5.000 va ty 1é
1:10.000. Thanh lap ban do hién trang st dung dét toan
qudc ty 1é 1:250.000 bang anh Landsat-TM [2].
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3.1.2. Linh vuc dia chdt va khodng sdn
Cong nghé dia vat ly

Lién doan Ban d6 Pia chit mién Nam da nghién
ctiu ché tao may thu VN-IPO1 ctia tram do SuperSting
IP/R8 dé€ thu lién tuc thé phan cyc trong mién thai gian
thong qua ting dung cac thiét bi Data Logger. Thiét bi
Data Logger 1a cong nghé méi, véi cac uu thé toc do lay
mau nhanh, cho phép ghi nhan gan nhu lién tuc cac
tin hiéu do dac vao may tinh; c6 thé tin dung lgi thé
hiéu sut ngay cang tang cta cac b vi xti Iy may tinh, 6
cting, man hinh va I/O bus; cho phép hién thi thoi gian
thuc, phan tich tryc ti€p, chlic ning do ngudi st dung
xac dinh, luu trit di liéu 1én dén nhiéu Tetrabyte, két
n6i mang. Mday thu VN-IPO1 la loai may do hién dai
dua trén co s6 PC (may tinh), két qua phén tich xu ly
s6 liéu do dac bang may VN-IPO1 c6 do phan gidi cao
hon, di thuéng d6 phan cuc c6 tinh dinh xt hon va
phan dnh dac diém dia chit chinh xac hon [3].

Cac phuong phap dia vat ly da va dang ap dung
trong nhiing ndm gan day, cu thé: (i) Phuong phap tu-
phé gamma hang khong dugc st dung nhim phuc vu
cho cong tac 1ap ban do dia chat va diéu tra khodng san
ty 1& 1:50.000. (ii) Cac phuong phap dia vat ly trén mét
dat bao gobm: phuong phap tham do trong luc, phuong
phap tham do dién, phuong phap phéng xa mat dat,
phuong phap dia chén [3].

Cong nghé vién thdm

Cong nghé vién tham d6 phén gidi cao dugc ling
dung trong diéu tra va phan ving canh bao nguy co
trugt 16 dat da cac ving mién nui Viét Nam. Viéc phan
tich anh vién tham cho phép nhén dang cac khéi trugt
va cac yéu t6 chinh phat sinh trugt 16 dat da. Ngoai ra,
cong nghé vién tham dugc st dung thanh lap ban dé
phan ving canh bao nguy co trugt 16 dat da cac vung
mién ndi Viét Nam ty 1¢ 1:50.000 [13].

CNTT

Ung dung cong nghé WebGIS xiy dung co s& dit
liéu dia chat khoang san, dia chdt moi truong va tai
bién dia chit cac vung bién Viét Nam. Do cac dii liéu
vé diéu tra dic diém dia chét, khodang san va du bdo tai
bién dia chit cac vung bién Viét Nam c6 khoi lugng rit
16n, khong gian thuc hién pht khap cac ving bién Viét
Nam nén Trung tdm Dia chat va Khodng san bién da
tién hanh xay dung dugc hé thong co s6 dii liéu st dung
cong nghé WebGIS dua trén nén tang MapServer, NET
FRAMEWORK 3.5, VISUAL STUDIO 2008... cho
phép ngudi sti dung dé dang tra ctiu cac di liéu (dang
bang, dang ban do, dang anh...) thong qua hé thong
mang (LAN, Intranet, Internet). Cac phan mém chuyén
dung khac cting dugc st dung rong rai tai cac don vi
dia chat nhu: phan mém Mapinfo va Microstation da
giup viéc lap cac loai ban do (ban do6 dia chat, khoang
san, mot s6 dang ban vé dia vatly...) [10].



3.2. Cdc logi hinh cong nghé co ban sii dung trong
hoat dong QT&HDB TNSMT

Nghién ctiu nay trinh bay mot s6 loai hinh cong
nghé¢ dang st dung trong hoat dong QT&DB tai mot s6
linh vuc thudc quan ly ctia B TN&MT cu thé nhu sau:

3.2.1. Linh viic méi truong
Cong nghé quan trdac moi trudng

- Cong nghé quan trac méi truong khong khi tu dong:

+ Hé thong quan trac moi truong khong khi ty dong
st dung cong nghé Module phan tich khi: Loai cong
nghé nay thuong dugc st dung tai nhiing tram quan
trdc moi trudng nén co ban, doi hoi gidm sat thudng
xuyén lién tuc trong mot thoi gian dai. Hé thong nay
gom cac hgp phan nhu sau: (i) Cac Module phan tich
khong khi tu dong c6 cong nghé do méi nhét; (ii) Cong
nghé truyén di liéu bang dudng truyén internet hoac
3G/4G, c6 cdng két ndi USB va co thé diéu khién thiét
bi tit xa qua TCP/IP véi giao dién séng dong, da ngon
ngii; (iii) Hé thong quan ly di liéu mdi [4].

+ Hé thong quan tric moi trudng khong khi tu
dong stt dung cong nghé Diod quang va Lazer quang:
H¢ thong do bui tu dong PM /PM, ./PM,  bang cong
nghé Lazer, Diod quang. Loai cong nghé nay phu hop
v6i nhiing vi tri ¢6 muc d6 6 nhiém cao, do chinh xéc
tuong doi cao, thiét bi gon nhe khong ton dién tich (chi
can gan toan bo hé thong trén cdt), c6 thé st dung nang
lugng pin mat troi [4].

- Cong nghé quan tric mdi trudng nudc: Hé thong
quan trac nudc thai tu ddng bang phao ndi do truc tiép
dong chay (QLYT-3S): Cac dau do dugc tha xudng
nudc & mot do sau nhat dinh va do cac thong s6 pH,
nhiét do, DO, d6 dan dién, d6 man... S6 liéu do dugc
truyén vao Dataloger dugc xt ly va sau dé truyén vé
trung tdm giam sat hodc may tinh ca nhan hodc dién
thoai thong minh. Hé thdng quan trac nay phu hgp véi
nhiing tram nudc sdng cé dong chay yéu, tram nudc ho
va tram nudc bién [4].

CNIT

- Ung dung phidn mém Envisoft trén nén tdng Web:
Phan mém Envisoft trén nén tang Web va di dong da
gitp co quan quan ly méi truong ti€p nhan, quan ly
dit liéu ctia 700 tram quan trac ty dong trén pham vi
toan quoc; gop phan ho trg tich cong tac tiép nhan di
liéu ctia cac doanh nghiép trén dia ban tinh/thanh ca
nudc; tao ra cong cu d€ quan ly, giam sat, kiém duyét
dii liéu va truyén di liéu tit S6 TN&MT vé Bo TN&MT.
Ngoai ra phan mém nay con gitp khai thac s6 liéu quan
trac moi truong tu dong, lién tuc thong nhat, dong bo
gilia co quan quan ly moi truong & cap Trung uong va
dia phuong, giai quyét co ban cac khé khan, bat cap
trong viéc truyén, tiép nhén, quan ly di liéu quan tric
tu dong, lién tuc [11].

TRAO POI - THAO LUAN ‘_

3.2.2. Linh vuc KTTV va BDKH

Cong nghé trong quan trac KTTV

- V& hoat dong quan trac KTTV: Trong nhiing nim
qua, mang ludi quan trac KTTV dugc quan tam dau tu
nhiéu thiét bi, cong nghé theo hudng tu dong hoa, cu
thé [6, 9]:

+ Thiét bi do gié: Hién nay, trén mang ludi quan
trac KTTV da dugc trang bi tii nhiéu hang san xuét
khac nhau, gom thiét bi: thiét bi Young; thiét bi siéu am
OTT; thiét bi CAE va thiét bi do gi6 JinYang.

+ Thiét bi cong nghé do mua: trén toan mang ludi
quan trac KTTV, thiét bi do mua dugc trang bi tu
nhiéu hang san xudt khiac nhau, gom: Han Qudc,
Trung Quéc, Viét Nam... Nhin chung, hé thong thiét
bi do mua véi uu diém hoat ddong 6n dinh, d6 chinh xac
cao, dé bao dudng.

+ Thiét bi cong nghé do nhiét dm: Trén toan mang
lu6i quan trac KTTV, thiét bi do nhiét dugc trang bi tu
nhiéu hang san xudt khac nhau, gom: Viét Nam, CAE,
Vaisala, OTT va Sutron. Nhin chung, hé thong thiét bi
do nhiét do v6i uu diém hoat dong 6n dinh, d6 chinh
xdc cao, dé bao dudng.

+ Thiét bi do thoi nang: Chua dugc trang bi nhiéu,
mdi tap trung & tram quan trac Bac Trung bo (20 thiét
bi); Trung Trung b (04) va Nam bo (18). Céc don vi
con lai hau nhu van st dung thiét bi thti cong.

- V& hoat dong quan tric thuy vin: Cac thiét bi,
cong nghé da dugc dau tu st dung trong hoat dong
quan tric thay van, cu thé nhu sau:

+ Thiét bi cong nghé do muic nudc: Hoat dong quan
trdc muc nude c6 nhiéu cong nghé do khéc nhau tii thu
cong, ban tu dong dén tu dong hoan toan. Hién nay,
VOi téng s6 289 tram tu dong phd bién la cac phuong
phap do muc nudc theo nguyén ly ap luc (74 tram); Do
theo nguyén ly siéu am (22 tram); Po theo nguyén ly
radar (154 tram); Do theo nguyén ly phao (39 tram).

+ Vé quan trac luu lugng chdt lo liing: Hién tai chua
quan trac ty dong trén mang ludi quan tric thay van va
c6 70 tram thu cong do luu lugng chat lo lting.

- Vé hoat dong quan trac hai vin: Ty 1é tu dong hoa
thiét bi do hai van kha cao (dat ti 1é 70%). Mang luéi
tram do hai vdn chu yéu tap trung tai cac Pai KTTV
khu vuc Pong Bic, Bac Trung bo, Nam Trung bd va
Nam bo.

+ Thiét bi do muc nudc: Mot s6 phuong phép dugc
st dung hién nay trén mang ludi tram, gom: Po muc
nudc theo nguyén ly ap luc (7 tram); Do theo nguyén
ly radar (6 tram); Do theo nguyén ly tu ghi Encoder
(8 tram).

+ Thiét bi do gié: Cac Dai KTTV dugc trang bi cong
nghé méi nhu: Young (11 chiéc) va siéu am (7 chiéc).
Hé thong dugc trang bi va phan b6 kha dong déu gitia
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cac bai KTTV khu vyc. Riéng hé thong siéu am dugc
trang bi duy nhat cho Pai KTTV khu vic Nam bo.

+ Thiét bi do song, dong chdy: Thiét bi do song
nguyén ly khong ti€p xtc méi dugc tap trung dau tu
duy nhat tai Dai KTTV khu vic Nam b¢ theo nguyén
ly radar va siéu 4m. Hé thong nay déu c6 uu diém dai
do l6n, dé lap dat.

- V& hoat dong quan trac moéi trudng: Hién nay,
mang ludi quan trac moi truong khéng khi va nude
c6 tong cong 180 tram, gobm co: 1 tram gidm sat khi
hiu toan cau; 10 tram quan trac moi truong khong
khi ty dong (cé 14y mau nudc mua va bui lang); 16
tram 14y mau nuéc mua - bui lang; 51 tram moi
trudng nudc séng; 5 tram moi trudng nudc ho; 6
tram moi trudng bién ven bg; 91 diém quan trac xam
nhdp mén [9].

Cong nghé trong du bao KTTV

Du béo thai tiét bang phuong phap st dung cac san
phém s6 tri 1a cong nghé du bao tién tién, ho trg quan
trong trong cong tac du bdo thai tiét. Dii liéu quan trac
dugc st dung lam dau vao cho cac mo hinh du bao
thoi ti€t so tri. Mo hinh s6 nay két hgp cac phuong
trinh toan hoc phtic tap moé phong cac qua trinh theo
cac dinh luat vét ly d€ du bdo dién bién trang thai khi
quyén. Cac san phdm s6 tri da dang vé€ mit phéan giai
khong gian (toan cau, khu vuc) va thai gian (thsi han
ngdn, viia va dai) [6].

Mo hinh nghién ctiu va dy bdo thoi tiét WRF
(Weather Research and Forecasting) dang dugc su
dung chay tac nghié¢p trong du bdo, canh bao thai tiét
hang ngay. Cac mo hinh toan ciu clia cdc nudc phat
trién nhu My, chau Au, Nhat Ban... (GEM, GFS, JMA
(GSM), GME, NOGAPS...) dugc két hgp st dung
tham khao trong du bao thoi tiét.

Cong nghé du bdo thuy vin

Cac mo hinh thay vén, thuy luc tién tién dang tng
dung nhu: mo6 hinh thty van MIKE NAM, TANK,
HEC-HMS; mo hinh thuay lic nhu HECRAS, bd mo
hinh MIKE 11, MIKE 21, MIKE FLOOD... [11].

Cong nghé duy bdo thuy van han via, han dai dau
tién tai khu vuc Trung Trung bo dugc xay dung trén
co s6 ting dung bd md hinh thty van, thay luc MIKE
11 v6i cac phuong phap thong ké, ky thuat lap trinh;
Cong nghé du bdo la dugc xay dung dua vao viéc tich
hop 3 mo hinh thanh phan: M6 hinh mua - dong chay
MIKE-NAM, m6 dun van hanh ho chtta va mé6 hinh
MIKE 11 dé€ du bdo. Ngoai ra, con ting dung cic cong
nghé du bao la trén cac luu vuc song, cong nghé canh
bdo, du bdo i va canh bdo ngap lut viing ha luu soéng;
Cong nghé du bao, canh bao xam nhap man da dugc
x4y dung cho tdt ca cac luu vuc séng bing mo6 hinh
Mike 11 [11].

114 | Chuyén dé Ill, thang 9 nam 2022

Cong nghé du bdo hdi van

Du béo, canh bao séng bién st dung bang mé hinh
SWAN. Két qua du bdo phu thuc vao viéc xt ly flie
gi6 tu dit liéu dau vao 1a két qua du bao khi tugng. San
phdm du bdo & 3 dang d6 la hinh anh, text, d6 thi; Du
bdo triéu baing mo6 hinh ROMS 2D cho két qua du bao
tai cac tram ven bo. Nhu vdy, cong tac du bao KTTV
da dugc dau tu mua sam thiét bi, chuyén giao cac cong
nghé méi, hién dai gitp nang cao hiéu qua ctia cong tac
du bao KTTV.

Cong nghé vién tham

- Ung dung cong nghé vién tham trong du bdo
KTTV: St dung anh may vé tinh va radar thoi tiét la 2
cong cu déc luc trong du bao KTTV. Dya vao phén tich
san phdm cua 2 cdng cu trén, két hgp véi cac phuong
phap truyén thong va san phdm s6 tri gidp nang cao
chét lugng du bdo dic biét d6i véi cac hién tugng thoi
tiét nguy hiém nhu bao, dp thdp nhiét d6i va cac hién
tugng thoi tiét cd quy mo nho thsi han ngan va cuc
ngan nhu dong, t6 16c¢...

- Ung dung cong nghé vién tham trong dy bdo,
canh bdo hién tugng thoi ti€t nguy hiém, cu thé: Ging
dung s6 liéu anh may v¢ tinh Himawari 8 trong du
bdo va canh bao mua déng khu vuc dong biang song
Ctiu Long. Vé tinh Himawari 8 bao goém 16 kénh phé.
Nguédn s6 liéu 16 kénh phd anh vé tinh Himawari
giup du bao cho cac vung dia ly (don vi hanh chinh),
dong thoi chuyén phat thong tin canh bdo, dy bao
thoi han dén 6h mot cach nhanh chéng va hiéu qua
nhit [7].

- Ung dung cong nghé vién thdm trong gidm sit
BDKH: Cong nghé vién tham vé tinh la cong cu hiéu
qua dé danh gia va giam sat qua trinh BDKH. Cac s6
liéu quan trac thuc dia két hop véi cac thong tin chiét
tach tif anh vién tham v¢ tinh cho phép du bdo vé xu
thé bién d6i va xay dung cac kich ban BDKH, tu do6
chung ta c6 cin cti khoa hoc d€ dua ra cac giai phap
phong tranh va than thién véi BDKH.

Cong nghé GIS

Ung dung cong nghé GIS dé thanh lap ban d6 rui ro
thién tai nhu: han hdn, la quét, bao, 1a lut... tit d6 dé
c6 phuong an phong chong va gidam nhe thién tai mot
cach tot nhat.

CNIT

- CNTT trong hoat dong du bdo, cdnh bdo: CNTT da
tham gia ho trg vao hoat dong du bao, canh bao thién
tai: bao, mua 16n, rét ddm, rét hai, ning néng va han
han. St dung CNTT d¢€ xay dung cac tram radar thoi
ti€t mdi, hién dai tai Phu Lién (Hai Phong), Vinh (Nghé
An), Pha Din (Lai Chéu), Quy Nhon (Binh Dinh),
Pleiku (Gia Lai), Hon Tre (Nha Trang). Hé thong radar
thoi tiét sé cho phép giam sat hoat dong ctia bao, ap



thap nhiét ddi, canh bdo sém mua 16n dinh lugng va
phat hién du bdo sém dong, 16¢, sét va mua da [6].

- CNTT trong hoat djpng quan trac KTTV: Hién nay,
cac hoat dong ting dung CNTT va chuyén déi s6 trong
hoat dong quan traic KTTV ngay cang phat trién. Mot
s6 nghién ctu da bat dau dugc ting dung trong nghiép
vu quan trac phuc vu du bdo, canh bdo nhu: giai phéap
ung dung giai phap cong nghé s trong xu ly di liéu
radar thoi tiét phuc vu bai toan dong hoéa s6 liéu vao
mod hinh du bdo thai tiét s6 [6].

- CNTT trong hoat dong thong tin, dii liéu KTTV
[6]: Trong giai doan viia qua, Téng cuc KTTV da trang
bi hé thong Data Centre (DC), Super Computer; hé
thong tap trung thu thap, xt ly va chia sé dii liéu (goi
tat la DataHub); hé théng phan mém hé trg du bao;
hoan thanh viéc trién khai phdn mém quan tri co s¢ di
liéu Oracle va phan mém thong tin dia ly Arcgis; hoan
thanh website dé dua thong tin du béo, canh bdo sém
mot cach dé hiéu dén cdng dong; nghién clu xay dung
hé thong thong tin KTTV cho thiét bi di dong trén nén
dién toan dam may.

3.3. Uu, nhugc diém cia cdc cong nghé dang dp
dung trong hoat dong DTCB; QT&DB TNHMT
Cong nghé GIS

- Uu diém: Cong nghé GIS c¢6 uu diém rit l6n trong
viéc tich hgp hé thong co sd dii liéu gan két véi ban do,
gitp tiét kiém chi phi va thoi gian trong viéc luu trit s6
liéu vé DTCB, QT&DB TN&MT. Ngoai ra, cong nghé
GIS con c6 thé thu thap s6 liéu véi s6 lugng 16n; s6 liéu
luu tri c6 thé dugc cap nhat hoa mot cach dé dang;
chét lugng, s6 liéu dugc quan ly, xt ly va hiéu chinh
tot; dé dang truy cap, phén tich s6 liéu tit nhiéu nguon,
nhiéu loai khac nhau.

- Nhugc diém: Co sg di liéu con chua dong bo va
thi€u tinh lién két. Cong tac quan ly di liéu vé DTCB,
QT&DB TN&MT hién tai chua dat hiéu qua cao, viéc cap
nhat, theo doi cac hoat dong tra ctiu thong tin khi can
thiét la mot van dé kho khan. Ngoai ra, chi phi ctia viéc
mua sam, lap dit thiét bi va phdn mém GIS kha cao.

Cong nghé vién tham

- Uu diém: Cong nghé vién tham la cong cu duy
nhdt c6 hiéu qua trong diéu tra, giam sat TN&MT bién
va hai dao véi thong tin khong gian rong, da thai gian,
chinh xac, khach quan, nhanh chéng; Céng nghé vién
tham ghi lai dugc cac bién d6i cta tai nguyén, moi
truong giap cong tac giam sat, kiém ké tai nguyén thién
nhién va méi trudng thuén 1gi; cung cdp nhanh cac tu
liéu anh s6 c6 do phan giai cao va siéu cao, la dii liéu co
ban cho viéc thanh 14p va hiéu chinh hé thong ban do
qudc gia va hé thong co sd dii liéu dia ly qudc gia. Ngoai
ra, cong nghé nay giup cong tac diéu tra khoang san,
tai nguyén dat, nudc, du bao thoi ti€t va bao dat hiéu
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qua cao, gitp giam baét qua trinh diéu tra, khao sat...
tai thuc dia, tiét kiém chi phi cho hoat dong DTCB,
QT&DB TN&MT.

- Nhugc diém: Co s6 dii liéu, co s& ha tdng va trang
thiét bi con yéu, dau tu cong nghé vién tham mdi can
nguon kinh phi 16n nén nhiéu linh vyc con chua dugc
x4y dung, thiéu d6i ngit can bo chuyén mon vé vién tham.

CNTT

- Uu diém: CNTT gitp quén ly tét co sd dit liéu vé
DTCB, QT&DB moi trudng, tai nguyén nudc, khoang
san... Ung dung phin mém Envisoft c6 uu diém néi
bat d6 1a gitp cac nha quan ly c6 thé diéu hanh va
giam sat hoat dong clia cac tram quan trac tu dong
moi lic, moi noi; dong bo di liéu ti Trung uong dén
dia phuong; truyén tai lién tuc gom dong thoi dit liéu
va video; thu thap dit liéu toc do cao, xu ly dii liéu 16n;
dé dang nang cép va md rong; c6 co ché kiém duyét
di liéu ty dong; phan mém tich hgp sin cac cong cu
sao luu dit liéu tu dong.

- Nhugc diém: Viéc xay dung cac co sd dii liéu con
chidm, khong dugc cdp nhat thuong xuyén va con mang
tinh cuc bo, chua két ndi va chia sé sti dung co s& di
liéu; cham trién khai x4y dung ha ting CNTT dong bo.

Cong nghé Module phan tich khi quan trdc
moi truong

- Uu diém: St dung cong nghé Module phan tich
khi d€ quan trac moi truong khong khi tu dong c6 uu
diém d¢ chinh xdc rdt cao, c6 thé do dugc nong do khi
rdt nho, di liéu dugc truyén lién tuc vé trung tdm bang
cong nghé truyén tin méi, cé giao dién hién thi két qua
quan tric bang biéu do.

- Nhugc diém: Cong nghé Module phén tich khi dé
quan trac moi truong khong khi ty dong c6 gia thanh
cao, can phai c6 dién tich d€ xay dung nha tram, viéc
bao tri bao dudng hé thong kha tén kém va mat nhiéu
thoi gian, doi hoi phai c6 ngudn dién luéi 6n dinh, quan
trac vién can c6 kién thiic téng hgp v€ mai trudng, dién
td, tu dong hoa.

Cong nghé sii dung trong quan trac, du bdo KTTV

- Uu diém: Céc thiét bi cong nghé do gi6, mua, do
4m, ndng, muc nudc... dang dugc st dung trong hoat
dong quan trac du bdo KTTV véi uu diém hoat dong
6n dinh, d¢ chinh xac cao, phu hgp véi diéu kién khac
nhau ctia Viét Nam.

- Nhugc diém: Mang luéi quan trac phuc vu du béo,
canh bao KTTV con thua, phan 16n chua thuc hién ty
dong nén khong dap ting dugc yéu cau s6 liéu dau vao
ctia cdc md hinh du béo, dic biét la cdc mo hinh s6 tri.
Trinh d¢ ctia can bo chuyén moén ky thuit néi chung
va ctia du bao vién ndi riéng con han ché, dic biét la &
cap khu vuc va cip tinh. Cong ngh¢ du bao KTTV chua
dugc nang cép do thiéu kinh phi.
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¢) Moi truong

4. Két luan

Nghién ctiu nay da trinh bay mot s6 loai hinh céng
nghé dang dugc dp dung trong hoat dong DTCB,
QT&DB tai mot s6 linh vuc thudc quan ly caa Bo
TN&MT nhu: Pat dai; tai nguyén nudc; dia chat va
khodng san; moi truong; KTTV va BDKH. Ngoai ra,
nghién ctiu con danh gid uu, nhugc diém ctia cac cong
nghé hién dang dp dung cho hoat dong PTCB, QT&DB
TN&MT.

Mot s6 dé xuat dinh huéng ap dung cong nghé trong
tuong lai d€ nang cao chit lugng va hiéu qua hoat dong

TAI LIEU THAM KHAO

1. Ludt KTTV s6 90/2015/QH13 ngay 23/11/2015.

2. Bo TN&&MT (2022). Hji thdo tong két hoat dong khoa hoc
va cong nghé giai dogn 2011 - 2021 va dinh hudng dén
nam 2030 trong linh vyc ddt dai.

3. Bo TN&MT (2022). Hoi thdo tong két hoat dong khoa hoc
va cong nghé giai dogn 2011 - 2021 va dinh hudng dén
nam 2030 trong linh viic dia chdt va khodng sdn.

4. Bo TN&MT (2022). Hoi thdo tong két hoat dong khoa hoc
va cong nghé giai dogn 2011 - 2021 va dinh hudng dén
nam 2030 trong linh viic moi trudng.

5. B¢ TNe&MT (2022). Hpi thdo tong két hoat dong khoa hoc
va cong nghé giai doan 2011 - 2021 trong linh viic CNTT
va chuyén ddi so.

6. By TN&MT (2022). Chuyén dé “Cong nghé quan trdic
KTTV phuc vu dy bdo, cdnh bdo thién tai thdi ky cong

nghé so”.

7. Trdn Thanh Cong va cs (2020). Ung dung s6 liéu dnh mady
vé tinh Himawari trong dy bdo va cdnh bdo mua dong cho

DTCB, QT&DB TN&MT d6 la: (1) Tang cuong dau
tu phat trién cac loai cong nghé tién tién, méi phuc vu
cong viéc diéu tra, khao sat, quan trac, du bao TN&MT
dat hiéu qua cao. (2) Tap trung dao tao, nang cao chat
lugng nguon nhan lyc dap ting yéu cau vé nghién ctiu
tng dung, chuyén giao cong nghé phuc vu cong tac

DTCB, QT&DB TN&MT. (3) Tiép tuc dau tu xay dung

ha tang CNTT dong bo, hién dai dugc két ndi tii Bo

TN&MT dén dia phuong. (4) D4y manh va ning cao

hiéu qua hgp tac qudc té€ vé cong nghé, tao diéu kién

thuén lgi cho Viét Nam tiép can dugc cong nghé méi
phuc vu cong viéc cho DTCB, QT&DB TN&MTm
khu vic dong bing song Ciiu Long. Tap chi KTTV.

8. Bui Thi Kién Trinh va cong sy (2019). Ung dung cong nghé
GIS va dnh vién thdm trong gidm sdt va cdnh bdo han hdn.
Tuyén tap Hoi nghi Khoa hoc thudng nién - Truong Dai
hoc Thiy lgi.

9. Trung tam quan trac KTTV (2022). Bdo cdo ddnh gid
va dé xudt gidi phdp vé thiét bi quan trac KTTV va moi
truong.

10. Nguyén Huy Phuong va cs. Ung dung cong nghé¢ WebGIS
xdy dung co s¢ dit liéu dia chdt khodng sdn, dia chdt, moi
trudng va tai bién dia chdt cdc ving bién Viét Nam.

11. Tran Duic Méan va cs. Ung dung SmartMet trong tdc nghiép
du bdo va dé xudt quy trinh khai thdc tai Dai Déng Bdc.

12. Vin Himg Vy (2020). Phdn mém qudn ly va cong bo dii liéu
quan trdc méi trudng ty dong, lién tuc. Tap chi Moi trudng.

13. Trdn Tan Vin (2020). Ddy nhanh tién d¢ diéu tra, dénh
gid phan vimg cdnh bdo trugt 16 ddt da, gop phdn phong
tranh, gidm nhe thién tai, BVMT cdc vung mién niii Viét
Nam. Tap chi Méi trudng.

ENVIRONMENT

ABSTRACT

resources and the environment.

TYPES OF BASICTECHNOLOGY AREAPPLIED IN THEBASICSURVEY,
MONITORING AND FORECASTING OF NATURAL RESOURCES AND

Vu Dang Tiep, Phan Thi Thu Huong, Mai Dang Khoa

Institute of Strategy and Policy on Natural Resources and Environment

Technology plays an important role in improving the quality and efficiency of basic survey, monitoring and
forecasting of natural resources and environment. This study has presented the types of technology: emote
sensing technology, geographic information system (GIS) technology, information technology and other
technologies being applied in basic survey, monitoring and forecasting of some fields under the management
of the Ministry of Natural Resources and Environment such as: Land; water resources; geology and minerals;
environment; hydrometeorology and climate change. In addition, this study also evaluates the advantages and
disadvantages of the application of these technologies in basic survey, monitoring and forecasting of natural

Key words: Technology, basic survey, monitoring and forecasting, natural resources and environment.
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KINH NGHIEM CUA MOT s0 QUOC GIA TRONG QUAN LY
HOAT DONG LAN BIEN VA DE XUAT CHO VIET NAM

Nguyén Thuc Anh, Tran Thij Lién
Vit Hong Ha, Bui Thi Thuay, Hoang Trudng

1

TOM TAT

hoat dong lan bién sé la bai hoc quy cho Viét Nam.

Hoat dong l4n bién da va dang dugc thuc hién bdi dong luc phat trién tai nhiéu qudc gia trén thé giGi. Bén
canh viéc mang lai nhiing l¢i ich to 16n, hoat dong lan bién néu khong dugc kiém soat tot sé gay ra nhiing rui
ro cao vé moi trudng cﬁng nhu gy ra cing thdng trong nudc va khu vuc. Do véy, tinh bén viing va bao vé tai
nguyén, thién nhién, moi truo’ng phai dugc uu tién, nghlem tac thuc hién khi tién hanh hoat dong l4n bién
trudc khi nhiing nguon tai nguyén nay bi mat di cho cac thé hé tuong lai. & quy m6 qudc té, tai nhiéu quéc
gia, quan ly hoat ddng 14n bién dugc dua trén nguyén tic quan ly téng hop vung bo. Dac biét, mot s6 nude da
ban hanh luat d€ quy dinh chi tiét vé quan ly hoat dong 1an bién nhu Ha Lan da ban hanh Luat D¢, dap va lan
bién tif ndm 1904; Oxtraylia ban hanh Luét cai tao dat tif nam 1930 hay mdt s6 qudc gia khac khong ban hanh
luat riéng nhung c6 quy dinh vé 14n bién la mét phéan trong cac luit khac nhu Nam Phi quy dinh trong Luat
Quan ly téng hop ving b (sta d6i)... Thong qua kinh nghiém ctua mét s6 quoc gia trén thé gidi vé quan ly cac

T khoa: Lan bién/Cdi tao ddt ven bién, Qudn Iy cdc hoat dong ldn bién.
Nhan bai: 12/9/2022; Svia chiia: 15/9/2022; Duyét ddang: 21/9/2022.

1. M6 dau

Trong thoi gian qua, hoat dong lan bién dién ra &
h4u hét cac nudc trén thé giéi nhung tap trung nhiéu &
chau A, dic biét1a & Cac Tiéu viong quéc A Rap Thng
nhat, Nhat Ban va Trung Quéc. Muc dich st dung dat
l4n bién trén thé giGi bao gdbm: M& rong cang bién (cac
bén tau va kho bai), cac khu cong nghiép (cht yéu la cé
cac hoat dong lién quan dén cang), khu do thi, san bay
(md rong duong bang sin bay), nong nghiép va cac khu
vic qudc phong chién lugc. Trén thé gidi, hoat dong
l4n bién dugc phan loai theo muc dich ma né dem lai
nhu hoat dong lan bién phuc vu lgi ich quéc gia, cong
cong va cac hoat ddong 1an bién phuc vu muc dich kinh
té, muc dich khac... cu thé nhu: (1) Hoat dong lan bién
dé xay dé ke chin song, ngin nudc bién, phong chong
x01 16 b bién; (2) hoat dong 14n bién dé xay cang bién;
(3) hoat dong 14n bién d€ tao quy dat (lam khu do6 thi,
khu dan cu mdi, lam khu nghi duéng, khach san); (4)
hoat dong l4n bién d€ trong riing ngdp man, lam khu
nuoi trong thuy san; (5) hoat dong lan bién d€ tao bai
tam; (6) hoat dong 1an bién d€ phuc vu quéc phong, an
ninh; (7) hoat ddng lan bién dé x4y dao nhén tao va cac
muc dich khac.

Cac hoat dong 14n bién déu co tac dong dén kinh té -
xa hoi, diéu kién tu nhién, da dang sinh hoc, cac hé sinh

'Vign Nghién citu bién va hdi ddo

thai (HST) va tac dong khac. Cac tdc dong nay da dugc
nghién ctiu va chiing minh tai nhiéu qudc gia, vi du nhu
cdc nguy co, rui ro do suy thodi, pha htty tai nguyeén thién
nhién tai cac vung bién, cac rai ro vé moi truong, dac
biét lién quan dén cac vat liéu dung d€14n bién lam thay
d6i tinh chat moi trudng trdm tich, mdi truong nude cua
khu vuc 14n bién, pha htty cac HST, noi sinh cu viing ven
bién, lam giam da dang sinh hoc, mat tai nguyén sinh
vat, gia ting 6 nhiém va ddc biét la gia ting cac thién
tai, rui ro vé€ mat xa hoi, dac biét d6i véi cong dong cu
dan khu vuc 14n bién, mat sinh ké va xdo tron cic hoat
dong van hoa - xa hoi tai cac khu ldn bién. Trudc tinh
trang cac cong trinh, hoat ddng lan bién gia ting gy anh
hudng nghiém trong dén cac HST, moi truong bién, cac
quéc gia trén thé gidi da dua ra nhiing quy dinh nham
giam thiéu thuc trang nay.

O quy mé quéc té, viéc trién khai phuong thiic quan
ly tong hgp vung b dua vao HST da dugc dp dung tu
nhiing nam 1970, lam nén tang cho viéc diéu phoi cac
hoat dong phat trién & ving bo, trong d6 c6 hoat dong
l4n bién, dam bao dong thoi cac muc tiéu kinh té, xa hoi
va moi truong. Nam 1994, TS chiic Nong luong Lién
hop quéc (FAO) da xudt ban 4n phdm vé “Cac khia canh
thé ché va phap ly vé quén ly tdng hgp vung bd trong
hé thong phap luat quoc gia”. Nam 2006, FAO tiép tuc
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Méi truong

phat hanh 4n phdm “Luét quan ly tong hgp vung bs”,
trong d6, nhdn manh viéc d6i méi vé mat phap ly trong
quan ly tong hgp vung ba, dic biét la cac hoat dong lam
thay ddi diéu kién tu nhién ctia bo bién nhu 14n bién va
xay dung cac dao nhén tao [1]. Theo xu huéng d6, nhiéu
qudc gia da ban hanh cac quy dinh vé quan ly hoat dong
l4n bién trong khudn kho hé thong phéap luit vé quan ly
téng hop viung bo nhu Xin-ga-po, In-d6-né-xia, Trung
Qudc, Nam Phi, Xri Lan-ca...

Nhiéu nudc da ban hanh luat dé quy dinh chi tiét
vé viéc 14n bién nhu Ha Lan da ban hanh Luat Dé, dap
va lan bién ti nam 1904; Oxtréylia ban hanh Luat Khai
hoang tu nam 1930; Nhéit Ban ban hanh Luét L4n bién
cac vung nudc cong. Xin-ga-po ban hanh Luat Duong
b (Foreshore Act) nam 1872 quy dinh vé 14n bién va
viéc st dung cac vung dat ngap nudc va bai boi ven bién;
cac quoc gia dao bi tac dong 16n bdi bién d6i khi hdu nhu
Tu-va-lu ban hanh Luit Lin bién va bai b6i ven bién tu
nam 1969 va Bo-miu-do (Bermuda) ban hanh Luat Lin
bién tii ndm 1964...

Mot s6 quoc gia khac khong ban hanh luat riéng
nhung c6 quy dinh vé ldn bién la mot phén trong cac
luat khac nhu Nam Phi quy dinh trong Luat quan ly
tong hop ving bo (stia ddi); In-do-né-xia quy dinh
trong Luat Quan ly vliing bo va cac ddo nhd (ndm 2007,
da dugc stia d6i b6 sung nam 2014), Luat Bao vé va
quan ly moi trudng (2009). Trung Quéc quy dinh
trong Ludt Phan vung chic nang st dung bién, Luit
Stt dung bién va ban hanh cic van ban quén ly khac
Luét Quan ly st dung khong gian bién, c6 hiéu luc nam
2002; Luat Bao vé ddo; Luat BVMT bién cua Trung
Quéc nam 1982 (stia d6i ndm 1999); Luat Quan ly dat
dai; Cac thong bao, chi thi cia Hi dong Nha nudc vé
tang cuong quan ly bién, quy hoach bién qudc gia, quy
hoach phong, chdng 6 nhiém bién; ngoai ra, con cé cac
Luat Nghé c4; Diéu 1é bao vé nuoi trong thuy san; Tiéu
chudn chét lugng nudc cho nghé c4; Luét vé an toan
giao thong hang hai; Luat Khoang san; D¢ cuong cong
tac lap khu bao vé tu nhién bién; Quy tic quan ly tau
thuyén nudc ngoai; Diéu 1¢ hgp tac, khai thac dau mo
bién v6i bén ngoai; Quy hoach phat trién bién quéc gia;
Dé cuong quy hoach phat trién kinh té€ bién toan qudc...
Chinh phtt Hong Kéng da ban hanh Sac lénh bao vé
Hai cdng tli nam 1997. Ngoai ra, Mi-an-ma, Bru-nay,
Thai Lan,... déu c6 nhiing quy dinh, huéng dan phuc
vu cdng tac quan ly hoat dong l4n bién va danh gia tac
dong ctia hoat dong l4n bién t6i moi truong, HST bién.
Nhin chung, hoat dong l4n bién dugc quan ly trén co
s& phap luat vé quan ly tdng hgp vung bo va vé khai
hoang, 14n bién va phat trién dat.

Vi vay, v6i cac quoc gia ven bién c6 tai nguyén dat
dai khan hiém, viéc 14n bién 13 mot lva chon dé mdo
rong dién tich dit dai, phuc vu phat trién kinh té - xa
hoi. Cac quoc gia nay da ap dung cac bién phap khac
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nhau d€ quan ly hoat dong 1an bién dya trén tai nguyén
quoc gia va tdc dong moi trudng clia cac dy an. Trong
pham vi nghién ctiu nay, nhém tac gia tap trung nghién
ctiu kinh nghiém ctia mét s6 qudc gia nhu Ha Lan,
Trung Qudc, A Rap Xé Ut, Oxtraylia, Nam Phi d€ rut
ra cac bai hoc cho Viét Nam nham hoan thién chinh
sach quan ly hoat dong ldn bién tai Viét Nam.

2. Phuong phap nghién ctiu

2.1. Phuong phdp ké thiia

Ké thtia cac két qua nghién ctiu trong va ngoai nudc
lién quan téi viéc nghién ctiu chinh sach, hé thong phap
luat vé quan ly hoat dong l4n bién. Céc tai liéu nay c6 thé
bao gom cac dé an, du 4n, dé tai, bai bao khoa hoc, khoa
luén, tai liéu nghién ctiu trién khai, bao cdo khoa hoc, s6
liéu thong ké dugc. Cac tai liéu thu thap bao dam tinh
chinh xdc, hé thong, day du, cap nhat, da dang va dang
tin cay.

2.2. Phuong phdp ra sodt, phdn tich, tong hop,
ddnh gid
Ra sodt, phén tich, tdng hgp chinh sach quan ly hoat
dong 14n bién clia mot s6 quoc gia trén thé gisi va danh
gia, dé xudt, hoan thién hé thong chinh sach vé quan ly
hoat dong lan bién tai Viét Nam.

3. Két qua nghién ctiu

3.1. Thuc trang chinh sdch qudn ly hoat dong lin

bién tai mét sé quoc gia trén thé gidi
a. Ha Lan

Ha Lan da thyc hién cac hoat dong cai tao déat ven
bién quy mo 16n véi dién tich 5.200 km? trong 800 nam
qua d€ ngin ngtia, bdo vé ngin 1a lut va m& rong dat
dai sinh song. Viéc lan bién hay cai tao dat ven bién &
Ha Lan ¢ lich st bat dau tu thé ky 14. Phan 16n cong
viéc cai tao dat hién dai da dugc thyc hién tii ndm 1918
v6i viéc xay dap va dé bao nhén tao & vinh Zuiderzee,
khu vuc Tay Bac nham thodt nudc chong la va cai tao
dat mé rong dién tich dat phuc vu nong nghiép [3]. Ha
Lan khong thanh lap mot co quan dac biét quan ly hoat
dong lan bién ma la mét mo hinh hoat dong ti trén
xudng dudi theo sy hudng dan cta cdc co quan hang
hai qudc gia, co quan quan ly cac nganh céng nghiép
khac nhau. Piéu nay cing da dan dén viéc xudt hién
cac van dé quan ly da nganh va da chtic nang lién quan
dén bién. Tuy nhién, Ha Lan da thanh lap mét Uy ban
diéu phoi lién Bo vé Bién Bic 6 cdp qudc gia d€ diéu
phoi cac phong ban va cac co quan quén ly & tat ca cac
cdp, bao gom dai dién ctia 6 Bo tao diéu kién thuin
lgi cho viéc thuc ddy su lién két gitia cac bo phan khac
nhau trong viéc 1ap ké hoach va quan ly, tao thanh mo
hinh quan ly phi tap trung khong chi c6 thé khac phuc
su xung dot chiic ndang ma con giup cho viéc thuc hién
chinh sach linh hoat va hiéu qua hon.



Hon niia, Ha Lan ciing da gianh dugc sy cong nhan
rong rai trén toan thé giéi vé phat trién va quan ly tai
nguyén bién trong d6 dic biét cha y dén lgi ich sinh thai
ctia quan ly hoat dong lan bién. Piéu nay co thé cung
cdp y tudng cho viéc quan ly sinh thai trén dat lién va
trén bién cua Viét Nam. Mot mit, Chinh pha Ha Lan
tang cuong dau tu va st dung dat 14n bién, thiét lap bao
hiém, phuc lgi va cac hé thong lién quan khac dé bao
vé lgi ich kinh té cia cic du 4n 14n bién. Mit khic, vao
nam 1990, mot chuong trinh “phuc ho6i bo bién” da dugc
dua ra d€ khoi phuc lai vanh dai sinh thdi ven bién bang
cach phuc héi b bién, nudi dudng quan thé sinh vat, mé
rong long song va dam lay. Chuong trinh ciing nghién
ctu cac phuong phap dé bat dau véi cong nghé ky thuat
moi trudng va quan ly tich hgp dé€ giam thiéu tac dong
moi trudng cua hoat dong ldn bién. Ngoai ra, Ha Lan
con c6 mot hé thong khoa hoc ky thuit danh gia tac
dong trude khi x4y dung du 4n 1an bién théng qua cac
mo hinh nghién ctiu bién dong b bién va danh gid dinh
lugng vé tram tich day bién, la lut va thay triéu, danh gid
HST tu nhién. Sau khi bat dau x4y dung, Ban quan ly du
an sé tién hanh danh gid sau dy an d€ kip thoi xem xét
cac chi s6 trong qua trinh x4y dung du 4n 1an bién, cung
cap ho trg ky thuat cho viéc giam sat va quan ly cac du
an l4n bién.

b. A Rap Xeé Ut

Trong khi su gia ting dot bién trong viéc ldn bién
trong thap ky qua da gop phan vao tinh trang cing thing
gitia cac quoc gia viing Vinh, tac dong ctia né c6 nguy co
m& rong khi cac quoc gia khac trong khu vuc van tiép
tuc thuc hién hoat dong l4n bién. Dac biét, hoat dong
l4n bién xung quanh dio Qatif va Tarout da pha huy
sinh canh bién va de doa sinh ké ctia ngu dén trong khu
vuc. Su suy thodi ctia nganh khai thac thty san do tac
dong cta hoat dong lan bién ngay cang trdm trong khi
hoat dong nay khong c6 diu hiéu giam bét, ciing nhu
doi véi cac moi de doa mai truong khéc, bao gom tang
nhiét do nudc bién, 6 nhiém va do6 thi hoa, tiép tuc gay
thém ap lyc lén viing Vinh [2].

Trong khi hoat ddng 14n bién gay ra méi de doa ngay
cang tang 6 Vung Vinh, né hiém khi dugc thtia nhén,
do su hoi tu cuia van dé véi cac van dé khac bao gom tu
nhén hoéa dat dai, tranh chdp bién gidi, va suy thoai moi
trudng rong hon. Do dd, cac bién phap dé giam thiéu
hanh vi nay ciing can giai quyét vo s6 cac linh vuc khac
chong chéo 1én nhau, d€ dat dugc mot gidi phap toan
dién hon. Nhiing giai phap nay sé bao gom cac bién phap
chong tham nhiing va tu nhan hoéa dit dai trong nudc,
cung vdi viéc tang cuong cac giai phap vé moi truong da
c6 & A Rap Xé Ut nhung hién dang thiéu giai thich hoic
ap dung nghiém ngit.

Tai A Rap Xé Ut, Luat lién bang yéu cdu céc cha dau
tu phai ndp bdo cdo danh gia tac dong mai trudng nhu
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mot diéu kién tién quyét d€ xin gidy phép lan bién. Co
quan chiu trach nhiém vé cap gidy phép c6 kha nang
ngan chdn cdc dy 4n nay néu cho rang ching c6 hai
cho moi truong. Tuy nhién, dén nay, diéu nay da khong
dugc thuyc hién d6i véi cac du an xay dung. Viéc giam
sat doc lap dac biét khé khan dé dugce thuc hién, do thuc
té€ 12 cdc du an 14n bién dugc thuc hién bsi Tap doan
Nakheel, mét tip doan 16n vé bat dong san thudc sé hiiu
cta Chinh phu.

C6 thé thiy, bat ky bién phap nao nham muc tiéu
14n bién déu khong thé dat dugc néu khong co ¢6 ging
dinh hinh lai cac chién lugc phat trién cta cac quoc gia
tham gia vao hoat dong nay, uu tién ting truéng ngan
han trudc su bén viing vé méi trudng trong dai han. O
cap do nay, tinh bén viing va bao vé tai nguyén thién
nhién phai dugc uu tién nghiém tuc trong quy hoach
va phat trién do thi trudc khi nhiing nguén tai nguyén
nay bi mat di cho cac thé hé tuong lai. Co quan quan ly
quy hoach cling phai tinh dén tac dong cua hoat dong
l4n bién doi véi cac van dé trong nudc cing nhu doi
V6i cac cac quoc gia khac trong khu vuc, nhiing bén ¢6
chung lgi ich trong viéc duy tri va tinh bén viing ctia
moi trudng bién.

c. Nam Phi

Tai Nam Phi, Luat Quan ly t6ng hgp ving bo (stia
doi) [7] da quy dinh viéc quan ly hoat dong l4n bién
nhdm cai thién quyén tiép can cta ngudi dan véi bién,
bao vé cac HST nhay cadm cua vung bo, bao dam chitic
ndng ty nhién ctia cac qua trinh dong luc viing bg, bao
vé tinh mang, tai san va cac hoat dong kinh té trudc cac
rti ro phat sinh do cac qua trinh dong luc ving bo gay
ra (bao gdm céc cac rui ro do muc nudc bién dang). Luét
ciing quy dinh quén ly cac hoat dong 14n bién phuc vu lgi
ich qudc gia, cong cong va cac hoat dong lan bién phuc
vu muc dich kinh té, muc dich khac. Nhin chung, quan
ly t6ng hgp vung ven bién (ICM) [6] thuc ddy viéc st
dung thong tin khoa hoc ¢6 thé bao vé dugc két hgp véi
cdc nguyén tic quan tri hgp tdc nham dat dugc su phat
trién bén viing viung ven bién.

Quan ly t6ng hop vung ven bién ¢ Nam Phi da trai
qua mdt s6 thay d6i mo hinh hodc cac giai doan khac
nhau ké tlit nhiing ndm 1970, m6i m6 hinh ¢6 cac cach
tiép can chinh sdch va thuc tién quan ly khac nhau. Su
“phét trién” nay ctia ICM da dat dén dinh cao trong mot
cong cu phap ly hodc Dao luat ciia Nghi vién cong nhan
cac tuong tac sinh thai, xa hoi va kinh t€ trong khu vuc
vung bo. Ly do cho viéc xay dung mot Dao luat dé cap
cu thé€ dén quan ly téng hgp ving ven bién trudc day da
dugc néu trong Sach xanh vé Chinh sach ven bién ciing
nhu Sach trang vé Phét trién bén viing viing ven bién
Nam Phi.

Ném 2018, trén co s luat nay, Bo Mai truong da
ban hanh quy dinh r6 vé viéc danh gid, chdp thuén cac
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du 4n 14n bién. Uy ban Danh muc Qudc hoi vé cic van
dé moéi truong da xac dinh viéc cai tao dat tu bién, 1a
qua trinh tao ra dat mdi tii bién, do d6 b6 sung vao lanh
thd Nam Phi, la mét hoat dong quan trong c6 kha ning
bi lam dung. Do d¢, can c6 cac diéu khoan danh riéng
trong Pao luat ICM stia d6i ciing nhu cic quy dinh dé
xay dung quy trinh dugc néu trong cac diéu khoan do va
dé dam bao rang dét khai hoang 1 lgi ich qudc gia cua
ngudi dan Nam Phi [7].

Moét s6 van dé nhu tu nhan héa cac khu vic dat 1an
bién hodc kinh doanh cac phin dat nay dugc khong gay
kho khén cho viéc theo doéi va giam sat trong Pao luit.
Hon niia, quy trinh ct trong Pao luét chinh yéu cau st
dung nhiéu lut, cing nhu dit lin bién trudc day dugc
xt ly nhu dat Nha nudc ma khong c6 co cdu phi lién
quan dén thi trudng, dan dén dat l4n bién bi ban véi gia
cuc ky ré. Cudi cling, cac co quan nha nuéc khong tuan
theo mot quy trinh tiéu chudn hoa chua dugc danh gid
day du vé€ tinh bén viing cia moi trudng cling nhu 1gi
ich cong cong.

Viéc thong qua cic quy dinh méi sé ddm bao rang tat
ca cac hoat dong l4n bién tiém nang trén by bién Nam
Phi sé phai tudn theo mot quy trinh Gty quyén phu hgp va
hiéu qua. Diéu nay sé vi lgi ich qudc gia, mang lai lgi ich
cho cong dong va nha nudc, dong thoi pht hop véi cac
nguyén tac phat trién bén viing, khong dugc ban hodc c6
nhiing thay déi vé cach st dung di léch khoi muc dich
chinh ctia né.

d. Oxtraylia

Tai Oxtraylia, viéc ban hanh cic quy dinh ky thuat
lién quan dén 14n bién 1a mot phan quan trong phuc vu
cong tac quan ly hoat dong ldn bién, nham tranh hodc
giam thiéu cac tac dong x4u c6 thé xay ra cua cic cdng
trinh khai hoang, 14n bién. Trong d6, mét s6 van dé dic
biét dugc quan tdm nhu:

Hudng dan dénh gia tac dong moi trudng

Cac bao cdo danh gia taic dong madi truong cua cac
du 4n ldn bién dugc xay dung rat cong phu, danh gia chi
tiét cac tac dong dén mai truong trong tling giai doan.
Béo cdo danh gia tac dong moi truong ctia du an Khu
nghi dudng Schute Harbour Marina Resort (Oxtraylia)
dai t6i 1.568 trang. Nhiing néi dung dugc néu trong
Bao cdo danh gia tac dong moi truong cta du an doi
hoi tinh téng quan, ti (i) thong tin chung vé du 4n, quy
trinh dénh gia, danh gia nhanh; (ii) t6ng quan khu vuc
trude khi thuc hién du an; (iii) khdi quat vé qud trinh
thuc hién, thi cong ctia dy an; (iv) du bao tac dong moi
trudng; (v) cac bién phap gidm thiéu; (vi) chuong trinh
quan ly va giam sat [3].

Hudéng dan cdi tao ddt ven bién [5]

Muc tiéu ctia huéng dan la giam thiéu tac dong cua

viéc cai tao dat d6i v6i mai trudng sdng ven bién va chét
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lugng nudc ven bién. Cac van d€ moi truong chinh lién
quan dén dat 1an bién & cac khu vic ven bién bao gom
mat moi trudng song tu nhién va gidm tiém nang da
dang sinh hoc, xdi 16 bo bién va 6 nhiém moi trudng
bién dic biét 1a tit d4t pheén, sut lun. Bo bién phia Bac c6
nhiéu khu vic ctia song c6 rling ngap man bao quanh va
vung ngap nudc ngot. Lgi ich ma rliing ngdp mén dem lai
bao gom: Duy tri nganh céng nghiép danh bat thay san,
giai tri va thuong mai, 1a bai uom nudi cho nhiéu loai
tom, cd, thay hai san va cac loai dong vat trén can; Bao vé
bo bién va duy tri chét lugng nudc thong qua vai tro 6n
dinh tram tich, loc nudc va chong x6i 16 b bién; Cung
cap mot loat cac hoat dong giai tri nhu cheéo thuyén, cau
c4, ngdm chim, dong vat hoang da; Cung cip moi trudng
cho nghién ctiu khoa hoc vé HST riling ngap mén.

O cac khu viic khéc ctia Oxtréylia, tic dong ctia su gia
tang dan s6 da c6 mot tac dong xdu dang ké anh hudng
dén viing ven bién, Lanh thd phia Bic v6i phan 16n ving
ven bién & trang thai tu nhién ctia né. Diéu nay tao co
hoi d€ hoc hoi kinh nghiém va 14p ké hoach phat trién
trong tuong lai d€ giam thiéu tac dong dén vung ven
bién ty nhién moi trudng cung cdp cho sy gia ting dan
s6 du kién va nhu ciu lién quan d€ phat trién ven bién.
Day la nhiing gidi phdp quan trong nhdm thuc hién c6
hiéu qua céc bién phap 14n bién va giam thiéu tac dong
xdu dén moi truong.

d. Trung Qudc

Trung Quéc 12 mot trong nhiing nude tai chau A
c6 hoat dong 1an bién phat trién manh, do d6, doi hoi
hé thong chinh sach phap luat, nhiing quy dinh vé lin
bién phai phat trién song song va tting budc hoan thién.
Trung Quodc ciing da ban hanh nhiéu van ban quy pham
phap luét, chinh sach, quy dinh lién quan dén hoat dong
l4n bién. Gan day, co quan quan ly bién ctia Trung Quéc
da xay dung va ban hanh cic quy dinh nham that chat
viéc quan ly hoat dong lan bién trén nguyén tac bao dam
pht hop véi phap luat st dung cac vung bién va quy
hoach khong gian bién (so d6 phan vung chiic nang cac
khu vuc bién theo cach goi ctia Trung Qudéc). Nam 2018,
Cuc Hai duong nha nudc Trung Qudc da dua ra quy
dinh duing toan b cac du an l4n bién véi muc dich kinh
doanh, trti cac du an c6 tdm quan trong quoc gia, phuc
vu lgi ich cong cdng, an ninh, quoc phong. Quy dinh
cing bai bo thdm quyén cta chinh quyén dia phuong
trong quan ly hoat dong l4n bién nham kiém sodt chit
ché nhit tu trudc dén nay doi véi hoat dong nay. Trén
co s6 két qua thanh tra nam 2017 ctia Cuc Hai duong
Nha nuéc Trung Qudc vé cac vi pham va tac dong tai 11
tinh ven bién ctia Trung Qudc, mot s6 tinh, thanh phé
cta Trung Quéc da quyét dinh cdm trién khai cac dy an
l4n bién.

Tai Trung Qudc, cac hoat dong l4n bién bat budc
phéi dugc dua vao quan ly ké hoach 14n bién, chi tiéu
ké hoach 1dn bién phai dugc thuc hién quan ly theo chi



dinh, khong dugc ty ¥ diéu chinh. Nam 2011, Uy ban
Phat trién va cai cach qudc gia va Cuc Hai duong quoc
gia Trung Qudc phoi hgp ban hanh “Bién phap quan ly
K& hoach 14n bién”, déy la quy dinh mang tinh chuyén
mon nham ning cao tinh khoa hoc, tinh quy pham cua
viéc quan ly ké hoach 14n bién, can ct vao cac van kién
phap luat va chinh sach va cac bién phap da dugc quy
dinh lién quan nhu: “Luét quan ly st dung khu vuc bién
nudc Cong hoa nhan dan Trung Hoa” va “Thong bao
tang cudng quan 1y ké hoach, quy hoach 14n bién caa Uy
ban Phét trién va cai cach quéc gia va Cuc Hai duong
qudc gia”. Bién phap quan ly nay ap dung véi cac cong
tac bién soan, ban hanh quyét dinh, thuc thi, kiém tra
gidm sat.

Trong do6, ké hoach 1an bién dugc thuc hién ban
hanh théng nhét, quan ly phan cdp, Uy ban Phat trién va
cai cach quoc gia va Cuc Hai duong qudc gia chiu trach
nhiém quén ly va ban hanh ké hoach 14n bién toan quéc.
Vi cac tinh duyén hai (khu tu tri, cac thanh pho truc
thu¢c Trung uong), B phan phat trién va cai cach va Bo
phan cht quan hanh chinh hai duong chiu trach nhiém
quan ly ké hoach 14n bién va bién soan kién nghi chi tiéu
ké hoach 1dn bién theo khu vuc hanh chinh da phan cap.

Lién quan dén van dé€ danh gia tac dong moi truong,
tai Trung Qudc da cu thé nhiing quy dinh nay bang viéc
ban hanh cic quy dinh mang tinh ky thuét, huéng dan
khuyén khich ap dung véi nhiing ndi dung chi tiét, cu
thé déi véi cac linh vic nhu: Pat dai ven bién, rling ngap
man va HST bai triéu, viing dat ngap nudc ven bién, chat
lugng nudc bién ven bg.... Trung Qudc cing la nudc ban
hanh quy dinh quan ly hoat dong san 14p, tao khong gian
cho phat trién kinh té - xa hoi, trong d6 bao gobm ca hoat
dong lan bién.

3.2. Bai hoc kinh nghiém tir cdc quéc gia trén thé
giGi va dé xudt hoan thién chinh sdch qudn ly hoat dong
ldn bién tai Viét Nam

a. Bai hoc kinh nghiém tii cdc qudc gia trén thé giGi

Thong qua chinh sach quan ly cac hoat dong l4n bién
tai cdc qudc gia tén thé gisi cd thé thiy:

(1) Quy md va téc do 14n bién ti 1é thudn véi t6c
dd phat trién kinh té: Nhu cau vé dién tich dit thac
ddy qua trinh lan bién. Diém lai lich st cac hoat dong
l4n bién & cac nudc 16n, cb thé thdy ring nhu ciu vé
dat dai quyét dinh miic d¢ 14n bién va t6c do 1an bién
phu thudc vao cong nghé sdn cé va tinh cép thiét cua
nhu cdu. Mtic d6 ctia nhu cdu, cic cong nghé sidn co
va muc do cip thiét clia cac nhu cdu lan lugt phan anh
truc tiép hodc gian ti€p dén toc do tang trudng kinh té.
Trong tling thoi ky cu thé, viéc 14n bién bién trd thanh
cach hiéu qua nhit d€ ma rong khong gian phat trién
& cac nude cb toc do phat trién kinh t€ nhanh nhung
dién tich dat han ché va mtc ning suit khong thé cai
thién trong ngan han. Do d6, & cac nuée c6 t6c do tang
trudng kinh té va dan s6 ting nhanh, cac hoat dong lan
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bién dién ra rong rai va nhanh choéng, ngugc lai khi téc
do tang trudng kinh té€ va dan s6 cham lai thi mtic 6 va
toc d6 ldn bién ciing giam [8].

(2) Viéc su dung dat 14n bién phan anh trinh d¢
phat trién kinh t€ - xa hoi tong thé: Viéc xem xét lich
st ¢6 thé chi ra méi quan hé gitia trinh d6 phat trién
va cac muc dich st dung chinh cua dat lan bién. Trong
thoi ky déu phat trién, dit dai chu yéu dugce st dung
dé san xudt ndong nghiép. Sau khi bat ddu cong nghiép
héa, hiu hét dat dai dugc st dung cho cac nganh cong
nghiép ven bién va xdy dung cang. Trong qua trinh
hién dai hoa, cac hoat dong l4n bién tap trung vao viéc
tang dién tich mat nudc va phuc vu cac chiic ndng canh
quan va sinh thai. Cac nudc dang phat trién trén toan
thé giéi hdu hét dang & giai doan tao dit d€ tao khong
gian phit trién cho néng nghiép va cong nghiép. O cic
nudc phat trién, viéc BVMT sinh thdi va canh quan
dugc chu trong hon, dt 14n bién cht yéu dugc st dung
dé tang dién tich mat nuéc.

b. Dé xudt hoan thién chinh sich qudn ly hoat
dong ldn bién tai Viét Nam

Céac quy dinh vé quan ly hoat dong lan bién goép
phén gitp cic nudc dat dugc cac muc tiéu phat trién
kinh té xa hoi, dong thdi van cai thién dugc quyén tiép
can clia ngudi dan véi bién, bao vé cac HST nhay cam
ctia vung bg, bao dam chiic nang tu nhién ctia cac qua
trinh dong luc vung bg, bao vé tinh mang, tai san va
cac hoat dong kinh t€ trudc cac rii ro phat sinh do cac
qua trinh dong luc viing bo gay ra (bao goém cac cac rui
ro do muc nudc bién dang). Giai quyét cac van dé nay
can phai xudt phat ti thuc tién ctia moéi qudc gia va moi
qudc gia cé quy dinh khac nhau. Trén co s6 do, nghién
ctiu dé€ xudt mot so6 bai hoc kinh nghiém cho Viét Nam
nhu sau:

Thit nhdt, Chinh pht can quan ly tong hop va thong
nhit hoat dong l4n bién, giao mdt co quan ddu moi
giup Chinh pht quan ly nha nuéc doi véi hoat dong
nay. Dong thai gitup quan ly hoat dong lan bién mot
cach hai hoa gitia cac nganh, cac cip dong thai dugc
xem xét mot cach tdng thé dé€ bdo dam phat trién kinh
té - xa hoi, BVMT, bao dam qudc phong, an ninh trén
nguyén tac quan ly tong hgp tai nguyén bién va hai dao
dua trén tiép cadn HST nham phat trién bén viing.

Thit hai, cac khu vuc cé thé 14n bién cidn duoc cu
thé ti khau quy hoach cdp quéc gia, cdp nganh, dia
phuong c6 lién quan. Vi tri ldn bién ¢ y nghia dac
biét quan trong trong viéc hinh thanh, thuc hién thanh
cong cac dy an c6 hoat dong l4n bién & nhiéu dia
phuong thong qua cac du an l4n bién, xay dung cac
khu d6 thi 1an bién. Viéc diéu tra, danh gia, xac dinh vi
tri 1dn bién can dugc tién hanh nghiém tuc, khoa hoc,
dua trén muc dich st dung quy dat, cong trinh sau khi
l4n bién, phan tich, danh gia dugc lgi ich ctia phuong
an lya chon; dam bao sy hai hoa lgi ich gitia cac bén
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lién quan; phat trién bén viing kinh t€ xa hoi, bao dam
quéc phong, an ninh va thich ting bién d6i khi hau. bé
xudt ban hanh cac huéng dan ky thuat chi tiét cho viéc
xac dinh vi tri14n bién, danh gia tac dong moi truong. ..

Thit ba, tang cudng cong tac giam sat hoat dong lan
bién. Két hgp ché do thong tin, bdo cdo, thanh kiém
tra, kiém sodt hoat dong 14n bién. Ap dung cong nghé
hién dai vao giam sat hoat dong lan bién dat hiéu qua
cao nhu st dung cac phuong tién gidm sat vién tham
anh vé tinh, gidm sat vién thdm mdy bay khong nguoi
lai, giam sat hién trudng va giam sat tii xa. Do6i véi giam
sat truyén thong bang hé thong thong tin, di liéu bao
dinh ky va dot sudt, can xay dung chi tiét cac thong tin
can cung cip doi véi cac gidm sat vé€ bién (trudce khi lin
bién) va giam sat/bdo cao vé dat dai (dat hinh thanh sau
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l4n bién), cong trinh... BY dii liéu bdo cdo la tién dé cho
nhiing phén tich hién trang, dé sudt giai phap va kiém
soat cac hoat dong, dinh hudng cho quy hoach tong thé
quoc gia, nganh va dia phuong.

4. Két ludn

Quan ly hoat dong ldn bién la vian dé dang dat ra
dai véi viéc thuc hién dugc nhiing muc tiéu vé phat
trién bén viing kinh t& bién. Tai nhiéu quéc gia, quan ly
hoat dong l4n bién dugc chu trong, phat trién vugt bac,
ap dung cong nghé cao trong quan ly, giam sat, tao ra
nhiting thanh qua dang ké trong coéng tic quan ly nha
nudc, phét trién kinh t€ bién xanh, bén viing, lam bai
hoc kinh nghiém va dé xudt cac giai phap phu hop véi
tinh hinh thuc t€ tai Viét Namm

4. Carol Hand (2014). Amazing Feats of Environmental
Engineering. ABDO. pp. 71-72. ISBN 978-1-62968-529-8.

5. EPA Northern Territory, Environmental Guidelines for
Reclamation in Coastal Areas, 2006

6. Integrated Coastal Management Amendment Act, Act
No.36 of 2014, Republic of South Africa (2014).

7. Reclamation of land from coastal waters regulations,
Department of Environmetal Affairs, (2018).
8. Anmning Suo, Yonghai Yu, Research on Management

Technology of Sea Area Reclamation, World Scientific
Publishing Co. Pte. Ltd, 2022
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activities.

MANAGEMENT OF SEA RECLAMATION BY COUNTRIES AROUND
THE WORLD AND RECOMMENDATIONS FOR VIETNAM

Nguyen Thuc Anh, Tran Thi Lien, Vu Hong Ha, Bui Thi Thuy, Hoang Truong

Reclamation activities have been and continue to be carried out in many countries around the world as a
result of development drivers. Aside from the obvious benefits, poorly managed sea reclamation activities pose
significant environmental risks and increase tensions in the country and region. As a result, when conducting
reclamation, the sustainability and protection of natural resources must be given serious consideration before
these resources are lost to future generations. The management of sea reclamation activities is based on the
principle of integrated coastal zone management, which is common in many countries around the world.
However, many countries have enacted laws to regulate in detail the management of sea reclamation activities,
such as the Netherlands, which has enacted the Law on Dikes, Dams, and Reclamation since 1904; Australia,
which enacted the Land Reclamation Law in 1930; and some other countries, which do not enact their own
laws but have reclamation regulations as part of other laws, such as South Africa, which is provided in the
Integrated Coastal Management Law (amended). It will be a valuable lesson for Vietnam to learn from the
experiences of the Netherlands, South Africa, Saudi Arabia, Australia and China in managing sea reclamation

Key words: Sea reclamation, management of sea reclamation activities.

Viet Nam Institute of Seas and Islands

122 | Chuyén d@é lll, thang 9 nam 2022



TRAO POI - THAO LUAN "

'HIM“W“II

KINH NGHIEM CUA MOT SO QUOC GIA VE TRIEN KHAI
THUC HIEN MUC TIEU PHAT THAI RONG BANG “0”

Nguyén Thi Thu Ha, Lé Nam, Nguyén Sy Linh

1)
Vit Hoang Thuy Duong, Lé Nam Thanh |

TOM TAT

Hoi nghi cac Bén tham gia Cong udc khung ctia Lién hgp quéc vé bién d6i khi hdu (BDKH) lan thi 26
(COP26) tai Anh vao thang 11/2021 da tai khdng dinh muc tiéu han ché mtic ting nhiét d§ toan cdu & ngudng
1,5°C theo Thoa thuén Paris vé BDKH da dugc cac nudc thanh vién thong qua tai COP21 (Phap) vao ndm
2015. DBén nay, c6 hon 100 qudc gia, trong d6 Viét Nam da cam két muc tiéu dua mic phat thai rong (PTR) vé
bang “0” (net-zero emission - NZE) tlt ndm 2035 - 2070. D€ thuc hién cam két NZE, cac qudc gia da xay dung
ké hoach thuc hién véi 16 trinh, phuong thiic va gidi phap uu tién cu thé doi véi tliing nganh, linh vuc va lgi

thé ctia dat nuée.

T khoa: PTR “bang 07, trung hoa cdc-bon, phdt thdi khi nha kinh
Nhan bai: 12/9/2022; Siia chiia: 20/9/2022; Duyét dang: 27/9/2022.

1. Dat vin dé

Giam phat thai khi nha kinh (KNK), phat trién
kinh té cac-bon thip hudng t6i PTR bing “0” da trg
thanh con duong phat trién cht dao cua toan thé gidi.
Tai COP26, cac quoc gia da dua ra cam két giam phat
thai KNK. Theo s6 liéu cap nhat dén ngay 31/8/2022,
da c6 136 quoc gia cam két giam phat thai, bao gom:
107 qudc gia cam két miic PTR béing “0” (Net-zero); 14
quoc gia cam két muc tiéu trung hoa cac-bon (Carbon
neutral); 1 quoc gia cam két khong phat thai cac-bon
(Zero carbon); 12 qudc gia cam két muc tiéu trung hoa
khi hiu (Climate neutral) tii nam 2030 - 2070, trong
do6 117 nudc cam két dat muc tiéu tii nam 2050 - 2060.

Dé dat muc tiéu gidm phat thai KNK, dic biét1a NZE,
con duodng tién quyét ma cac nudc hudng téi la giam dan
viéc sti dung nang lugng hoéa thach trong co ciu nang
lugng qudc gia. Nhiéu giai phap, quy dinh da va dang
dugc dp dung dé€ yéu ciu cac qudc gia phét trién kinh té
theo hudng cac-bon thap, st dung nang lugng sach nhu:
Dbanh thué hang héa nhap khiu dya trén cac-bon; Thic
ddy thuong mai hang héa xanh; Xoa bo trg cdp nhién
liéu hoa thach; Ho6 trg kinh t€ tuan hoan, dam bdo cic
d6i tac thuong mai dp dung cic tiéu chudn moi trudng
cao, phat thai cac-bon thép... Cac bién phap thuong mai
ndy di dugc Lién minh chau Au (EU) 4p dung va thic
ddy d€ dua vao cac Hiép dinh Thuong mai tu do thé hé
moi (FTA), trong Chuong trinh Nghi su ctia T6 chtic
Thuong mai Thé gi¢i (WTO), Dién dan Kinh té toan cau

LVién Chién lugc, Chinh sach TNe&»MT

(WEF), Chuong trinh Méi truong Lién hop quéc... Cuing
v6i d6, mot 6 t6 chiic tai chinh 16n trén thé giéi (Nhom
cac nudc G7, Ngan hang Thé gidi, Ngan hang Phat trién
chau A...) da tuyén b6 khong tai trg cho cac dy én phét
dién st dung than da.

Ké tit sau COP26, nhiéu qudc gia trén thé gidi da tich
cuc trién khai thuc hién cam két giam phat thai KNK.
Noi dung ctia cam két da dugc dua vao cac van ban, quy
dinh phap ly nhu Luat, Nghi dinh, hodc vin ban chinh
sach dinh huéng nhu chién lugc, ké hoach hanh dong
ctia dt nudc. Trong ké hoach thuc hién muc tiéu NZE
ctia cac qudc gia c6 sy khac nhau vé 1 trinh, nhiém vy,
gidi phép, lya chon uu tién... Bai bdo c6 muc dich tdng
hgp va phan tich kinh nghiém ctia mot s6 quoc gia trong
trién khai thuc hién muc tiéu NZE.

2. Kinh nghiém cia mdt s6 qudc gia vé trién khai
thuc hién muc tiéu PTR “bang 0”

2.1. Lién bang Diic

Lién bang Dtic la mét trong nhiing qudc gia khdi dau
cho thuc hién muc tiéu NZE vao nim 2050. D€ dat dugc
diéu do, buic uu tién dau tu hé thong co s ha ting ky thuat
trong cac linh vuc: nang lugng, giao thong, xay dung, san
xudt cong nghiép va dich vu d€ giam t6i da lugng phat
thai KNK. Cac bién phap ph6 bién dugc khuyén khich ap
dung tai Buic dugc ké dén nhu: (i) Chuyén d6i sang dong
co dién, st dung nguon nhién liéu dién trong giao thong;
(ii) Phat trién cong nghé luu tri dién va nhiét; (iii) Su
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dung ning lugng tai tao (NLTT) trong cdc toa nha, xay
dung va san xudt cong nghiép.

Mot trong nhiing gidi phdp quan trong dé dat dugc
muc tiéu NZE cua Dic la tiét kiém ning lugng va phat
trién NLTT, nang lugng méi. Bén canh do, chinh sach
khi hiu ctia Chinh phu Dtic ciing hudng téi phat trién
kinh t€ xanh, hé trg doanh nghiép ddy manh dd6i mdéi
sang tao, tang cudng dau tu cong nghé than thién véi
khi hau dé thuc hién dong thoi muc tiéu nang cao hiéu
qua, ndng sudt cong viéc va giam tac dong tiéu cuc téi
moi trudng. Phan 16n ngusi dan Piic nhéan thic dugc
vai tro ctia hanh dong bao vé hé thong khi hau, bao ton
da dang dang sinh hoc, gép phén xay dung nén kinh
té€ ¢ kha ndng canh tranh, dam béo sy thinh vugng va
phat trién dit nudc.

La mot trong nhiing nha tai trg 16n cho cac hanh dong
khi hiu quéc té, thoi gian qua, Chinh phu bic da ho trg
nhiéu dy an thong qua mdt s6 chuong trinh va quy song
phuong, da phuong, trong d6 tap trung vao cac linh vuc
nhu giam phat thai KNK, thich ting v6i BDKH dua vao
hé sinh thdi, bdo vé rting va da dang sinh hoc, thac ddy
sang kién giam phat thai KNK...

2.2. Anh

Dé dat muc tiéu NZE vao niam 2050, Anh da dé ra
ké hoach sti dung hoan toan ning lugng sach vao nam
2035 thong qua viéc dau tu phat trién dong thoi nang
lugng hat nhan, nang lugng mit troi, ndng lugng gié va
trién khai cac bién phdp luu trii ning lugng nham han
ché ting gid dién trong tuong lai.

Ngoai ra, Anh da trién khai Chuong trinh hé trg khu
cac-bon va tao hydro véi cac du an san xudt hydro, luu
tri cac-bon quy mo6 cong nghiép. Nhiing nganh cong
nghiép trong tam sé dugc ho trg kinh phi tit Quy Chuyén
d6i nang lugng dé cai tién cong nghé va phai dat dugc
NZE thong qua hé thong trao déi tin chi (ETS) cta Anh.
Mit khac, Anh sé loai bo hoan toan hé thong sudi 4m
bang khi gas trong cac tdoa nha vao nam 2035. Thay vao
do, hé thong cip nhiét trong cac toa nha sé st dung cong
nghé bom nhiét méi v6i hé thong sudi cac-bon thip va
dugc trién khai thuc hién bsi nhiing chuong trinh ho trg
ctia Chinh pht (Chuong trinh nang cip hé thong nhiét;
chuyén d6i bom nhiét; nha & xa hoi cac bon thap; Lang
Hydrogen...).

Trong linh vuc giao thong, Anh c6 ké hoach loai bd
phuong tién chay bing xing, dau diesel vao nam 2030
va dén ndm 2035, khong c6 phat thai tii cac phuong tién
giao thong. Pong thai, Anh khuyén khich ngudi dan st
dung xe dap, di b trong thanh phd, phat trién hé thong
xe buyt va tau dién cong cong khong phat thai. Bén canh
do6, Chinh phu Anh ciing hd trg ngusi dan phat trién
canh tdc néng nghiép cac-bon thdp thong qua cac quy
dau tu vé thiét bi, cong nghé va ha ting nhdm tang doanh
thu, mang lai lgi ich moi truong, giam phat thai KNK.
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bic biét, Chinh phti con dau tu 16n cho cac hoat dong
giam phat thai KNK khac nhu cai tao than bun, trong
riing, thu gom va xti ly rac thai tai nguén...

2.3. Trung Quéc

Chinh pht Trung Quéc cam két muc tiéu trung hoa
cac-bon vao nam 2060. D€ dat dugc diéu do, Trung Quéc
da diéu chinh hoat dong ctia nhiéu linh vuc lién quan
nhu hoat dong kinh t&€ néi chung; cung cap ning lugng;
cong nghiép; giao thong; xay dung va lam nghiép.

Theo nghién ciu ctia Uy ban Chuyén d6i ning
lugng (ETC), dé dat dugc muc tiéu NZE trudc nam
2060, Trung Qudc cin phai gidm phét thai bang “0”
trong san xudt dién, hodc cac linh vuc st dung nhiéu
dién va hoat dong kinh té - xa héi (KT - XH). Chinh
pht Trung Quéc da lya chon nhiing linh vuyc uu tién
thuc hién: (1) dién khi hoa trong vén tai dudng sit
va duong bg; (2) nhién liéu sinh hoc, nhién liéu téng
hgp, hydrogen, hodc ammoniac d6i v6i van tai hang
khong va hang hai duong dai; (3) chuyén sang nén kinh
té€ tudn hoan nham st dung tiét kiém va hiéu qua cac
nguyén liéu thiét yéu nhu sat thép, xi mang, phan bon,
do6 nhua...; (4) dién, khi hydrogen, cong ngh¢ thu hoi,
luu tri cac-bon (CCS) va nang lugng sinh hoc d€ dat
NZE trong nganh cong nghiép ndng; (5) ap dung rong
rai cong nghé bom nhiét hién dai va hé thong cach nhiét
tan tién trong cac toa nha déi véi linh vic x4y dung.

2.4. Han Quéc

Véi cam két dat miic PTR bang “0” vao nam 2050,
Chinh phtt Han Qudéc da dé ra nhiing chién lugc quan
trong doi véi cac linh vic ndng lugng, giao thong, xay
dung va cong nghiép. Cu thé, trong linh vuc ndang lugng:
Phat trién NLTT (nang lugng mit troi, gid trén bo, gid
ngoai khoi...), loai bé dan dién than, chuyén sang st
dung tuabin xanh trong cdc nha may dién khi ty nhién,
giam dan cong sudt dién hat nhan; Linh vuc giao thong:
Thuc hién chuyén déi phuong tién giao thong st dung
ning lugng sach va ning cao hiéu qua st dung nang
lugng, giam tiéu thu nhién liéu hoa thach; Linh vuc xay
dyng: Ap dung tiéu chuén cach nhiét cdi tién d€ ting
kha nang thu hoi nang lugng trong cac toa nha; dua ra
nhiing yéu cau vé st dung tiét kiém nang lugng trong
cac toa nha thong qua hé thong Ching nhan Cong
trinh ndng lugng bing “0” (ZEB); chuyén déi sang
nhién liéu sudi &m khti cac-bon nho cac may bom nhiét
va hé thong sudi am tap trung; Linh vuc cong nghiép:
Hydro xanh sé dan thay thé nhién liéu héa thach trong
cac quy trinh cong nghiép. Bén canh d6, Hydro xanh
dugc st dung trong nganh dién nhu kho luu tri lau
dai, bu dap cho su bién d6i theo mua ctia NLTT va t6i
da hoa tiém nang NLTT.

2.5. Singapo

Dbé dat muyc tiéu PTR bang “0” vao ndm 2050, Chinh
pht Singapo dé ra 3 chién lugc, gébm: Thuc hién chuyén



doi toan dién trong phat trién KT - XH thong qua thuc
ddy st dung hiéu qua, tiét kiém ndng lugng trong tat ca
cac linh vuc, xac dinh co hoéi ting trudéng mdi, d6i méi
cong nghé va thay déi hanh vi dé€ thuc hién chuyén déi
thanh cong; Ddy manh nghién ctiu va st dung cong nghé
cac bon thdp nham ting hiéu qua st dung nang lugng,
phat trién NLTT va cong nghé loai bo khi thai cac bon;
Thuc day hop tac hiéu qua véi cac quoc gia trong luu
trli cac bon, nhip khdu nang lugng, ap dung co ché thi
truong trong BVMT noi chung va bao vé hé thong khi
hau ndi riéng.
2.6. Thdi Lan

Thai Lan cam két dat muc tiéu trung hoa cac-bon vao
nam 2050 va PTR bang “0” trudc nam 2065. D€ dat trung
hoa cac-bon, Thai Lan tip trung phat trién khoa hoc -
cong nghé¢, d6i mai va sang tao trong linh viic nang lugng
céc-bon thidp, CCS, ning lugng sinh hoc; Uu tién gidm
thiéu cac-bon trong giao thong, thuc ddy stt dung phuong
tién van chuyén chay dién, hé thong tram sac nhanh, st
dung nhién liéu hydro. Bén canh do, trong nam 2022,
Thai Lan dang xay dung Ké hoach Nang lugng Quoc
gia nhu mot khung chinh sach chung nhiam huéng dan
céc co quan lién quan chuyén déi stii dung ning lugng
sach, gop phan hudéng t6i muc tiéu trung hoa cac-bon.
binh huéng chinh sach chung ctia Thai Lan 1a chuyén
d6i ning lugng tap trung vao tang ty trong san xudt dién
tai tao lén it nhat 50%, xe dién 1én 30% vao nam 2030,
giam cuong do st dung ning lugng dén 30% vao nam
2037 va thic ddy chuyén déi hé thong nang lugng thong
qua khtt cac-bon, chuyén d6i s6, dién khi hda, phan cép
hé théng va bai bo cac quy dinh khong phu hgp. Viéc
chuyén déi nang lugng dugc thuc hién thong qua mot
s6 chuyén d6i hé thong trong nganh dién, hé thong nang
lugng khi thién nhién, ning lugng ddu mo, phat trién
NLTT, cai thién hiéu sudt ning lugng. Muc tiéu trung
hoa céc-bon ctia Thai Lan dugc xem la co s& quan trong
dé dat dugc NZE, trong d6 tap trung chti yéu vao linh vuc
nang lugng.

3. Khuyén nghi déi véi Viét Nam trong thuc hién
muc tiéu PTR bang “0” vao nam 2050

Qua nghién ctu kinh nghiém thuc hién NZE cta
mot s6 quoc gia, nhom tac gia da tong hgp nhiing vin dé
chinh ma Viét Nam c6 thé tham khao:

(1) Phét trién NLTT, nang lugng sinh hoc, nhién liéu
cdc-bon thdp 1a dinh huéng phat trién chung cua cac
quoc gia.

(2) Chuyén déi nang lugng la giai phap ma cac quoc
gia déu thuc hién trong tit ca cac nganh, linh vuc nhu
ndng lugng, cong nghiép, giao thong, xay dung...

(3) Phat trién cong nghé cac-bon thép; d6i méi cong
nghé nham st dung hiéu qua, tiét kiém nang lugng; phat
trién cong nghé thu hoéi va luu trit cac-bon, san xuit
nang lugng tu hydro, luu trii ndng lugng... 1a nén tang
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co s6 dé€ thuc hién chuyén déi nang lugng bén viing.

(4) Nhén thtc va trach nhiém ctia cong dong la yéu
t6 quan trong gop phén thuc thi hiéu qua cac chinh sach
khi hau quoc gia.

(5) Céc nudc phat trién c6 tiém luc vé kinh t€ (Anh,
buc, EU...) rit quan tdm, hd tr¢g ngudi dan va doanh
nghiép thuc hién chuyén ddi, phat trién cong nghé cac-
bon thong qua cic chuong trinh hé trg, quy dau tu tu
Chinh phu.

Viét Nam cam két dua muic PTR vé€ bang “0” vao nam
2050. Gan mot nam ké ngay dua ra cam két, Chinh phu
da c6 nhiing chi dao quyét liét nham tao sy chuyén doi
dong bo, tong thé trong tat ca cac nganh, linh vuc. Mot
s0 van ban méi dugc ban hanh nham ddy manh viéc thuc
hién muc tiéu NZE nhu: Chién lugc quoc gia vé BDKH
dén nam 2050; D€ an vé nhiing nhiém vy, gidi phap trién
khai két qua Hoi nghi COP26; Chuong trinh hanh dong
vé chuyén d6i nang lugng xanh, gidm phat thai khi cac-
bon va khi mé-tan ctia nganh giao thong van tai.

DE trién khai thuc hién hiéu qua cic chinh sach trén,
Viét Nam can quan tdim mot s6 noi dung sau:

Thii nhdt, cac nganh/linh vuc can dua ra muc tiéu va
gidi phap cu thé vé giam phat thai KNK nhdm thé hién
muic do dong gop vao muc tiéu NZE ctia quoc gia, dac biét
la nganh ning lugng, hodc nganh/linh vuic st dung nhiéu
nang lugng va phat thai KNK 16n nhu c6ng nghiép, giao
thong van tai, xay dung, nong nghiép... Nhiéu van ban
dinh huéng lién quan dén giam phat thai KNK trong giai
doan 2021 - 2030 (Chién lugc quoc gia vé ting trudng
xanh, K& hoach hanh dong ting pho véi BDKH ctia cac
B¢, nganh va dia phuong...) da dugc xay dung, ban hanh
truéc COP26, do d6 can cip nhat, diéu chinh d€ phu hgp
v6i muc tiéu gidm phat thai KNK ma Thu tuéng da cam
keét tai COP 26. Bén canh do, can xac dinh linh vuc trong
tam, uu tién thuc hién giam phat thai KNK. Nhiéu quoc
gia trén thé gii déu xac dinh ning lugng la linh vuc uu
tién voi cac giai phap trong tam vé nang cao hiéu qua st
dung tiét kiém ning lugng, phat trién nang lugng mdi,
cong nghé cac-bon thép, thu hoi va luu tri cac-bon...

Thii hai, chuyén d6i nang lugng xanh dugc xac dinh
la van dé then chot, mang tinh chat quyét dinh déi véi
muc tiéu NZE. Vi vay, chuyén déi nang lugng viia la muc
tiéu, viia la dinh huéng va yéu cau trong qua trinh tai co
cdu toan bo nén kinh té, cling nhu cac nganh, linh vuc c6
sti dung nang lugng va hoan thién co s¢ ha tang ky thuat
dé dép ting yéu cdu ctia qua trinh chuyén doéi.

Thii ba, can ddy manh nghién ctiu, phat trién va Ging
dung cong nghé cac-bon thap (st dung hiéu qua, tiét
kiém nédng lugng, thu hoi va luu trit cac-bon, san xuét
nang lugng ti hydro, phat trién NLTT, ning lugng sinh
hoc...). Khoa hoc va cong nghé cac-bon thap dugc xem la
nén tang dé thuc hién chuyén déi ning lugng bén viing.
Viét Nam la quéc gia dang phat trién, tiém luc khoa hoc
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- cong nghé chua cao, vi vy, can thuc ddy hop tac quoc
té, chuyén giao cdng nghé cac-bon thdp, dong thoi ddy
manh chuyén d6i s6 va dau tu cho nghién ctiu, phat trién
cong nghé phu hgp véi nhu cau ctia nganh, dia phuong
va quoc gia.

Thit tu, ti€p tuc hoan thién hé thong chinh sach, phap
luat d€ thu hut nguon luc dau tu, chuyén giao cong nghé,
dap tng hai hoa lgi ich qudc gia, 1gi ich cua nha dau tu
trong va ngoai nudc. Cac qudc gia phat trién c6 tiém luc
kinh t€ nhu Anh, Ptc, EU... da hé tr¢g ngusi dan va
doanh nghiép thuc hién chuyén d6i, phat trién cong nghé
cac-bon thong qua cac chuong trinh nghién ctiu, chuyén
giao cong nghé, thiét 1ap cac quy dau tu tit Chinh pha dé
khuyén kich d6i méi sang tao, trién khai sang kién cong
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EXPERIENCE OF SOME COUNTRIES ON IMPLEMENTING NET-ZERO

Nguyen Thi Thu Ha, Le Nam, Nguyen Sy Linh, Vu Hoang Thuy Duong, Le Nam Thanh
Institute of Strategy and Policy on Natural Resources and Environment

The 26™ Convention on Climate Change (COP26) in the United Kingdom in November 2021 reaffirmed
the goal of pursuing efforts to limit the temperature increase to 1.5 degrees Celsius above pre-industrial levels
compared to holding the increase in the global average temperature to well below 2 degrees Celsius above
pre-industrial levels in the Paris Agreement on Climate Change, which the Parties member adopted at COP21
in France in 2015. As of August 2022, more than 100 countries, including Vietnam, have committed to net -
zero emission targets from 2035 to 2070. To accomplish the commitment to net-zero emission targets, many
countries have developed implementation plans with specific roadmaps, methods and priority solutions for

Key words: Net-zezo emission, carbon neutral, greenhouse gas emission.
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LAN BIEN TAI CAC DO THI VEN BIEN CHAU A:
THUC TRANG VA BAI HOC KINH NGHIEM CHO VIET NAM

Vit Hong Ha, Tran Thi Lién, Nguyén Thuc Anh, [(1)

Nguyén Cong Minh, Pham Minh Duong

TOM TAT

tai Viét Nam.

L4n bién tai cac thanh phé (TP) 16n ven bién ctia chau A chti yéu dé xdy dung cdng, san bay, céc khu thuong
mai va dan cu, vi du nhu san bay quéc té€ Changi 6 Singapo va TP sinh thdi Songdo 6 Incheon, Han Quéc. Co
thé théy, cac yéu t6 mdi trudng va con ngudi déu tic dong dén su phat trién nhanh chéng ctia cac hoat dong
l4n bién. Trong bdi canh muc nudc bién dang va nhiing thay déi khac vé moi trudng va kinh té, cing nhu su
san c6 cac dii liéu vién tham dé€ gidm sat nhiing thay ddi dang dién ra trong hé sinh thai bién va ven bién, cac
hoat dong l4n bién tai cac do thi ven bién phai luoén bao dam phat trién bén viing kinh t€ xa hdi va moi truong
vung bién va ven bién. Bai viét nay tap trung xac dinh cac dong luc quan trong cho qua trinh thuc hién hoat
dong 14n bién tai cac d6 thi ven bién chau A, thong qua d6 rit ra bai hoc kinh nghiém cho hoat dong 14n bién

Tu khéa: Ldn bién, cdi tao dat, khai hoang ldn bién, do thi ven bién chau A, phdt trién do thi.
Nhan bai: 12/9/2022; Siia chita: 20/9/2022; Duyét dang: 27/9/2022.

1. Dat van dé

Su gia ting dan s6 toan cau di kém véi sy gia
tang nhu cau tiéu thy, st dung cac nguon tai nguyén
thién nhién nhu khong khi sach, nuéc va dat dai...
Nhu ciu vé dat dai da tang 1én dang ké trong khoang
30 nam trd lai day, ca trong dit lién va ving ven
bién. O cic vung ven bién, l4n bién thudng 1a giai
phép dugc ua chudong nham dép tGing nhu cau phat
trién quy dat cho phat trién d6 thi. Viéc cai tao dat
& phia bién kéo theo sy hinh thanh cic bé mit dat
nhén tao dugc x4y dung theo cach mé& rong vé phia
bién bang cich su dung cac ky thuét tién tién. Qua
trinh 14n bién dugc thic ddy bdi nhiéu yéu t6 co ban
va ¢6 nhiéu tac dong t6i kinh té - xa hoi, TN&MT,
cac hé sinh thdi, phong chong thién tai va bién d6i
khi hau... Mdc du moé hinh phat trién d6 thi nay
khong phai la méi, nhung ban chat, quy mo6 va muc
dé md rong dat dai da thay d6i dang ké vi nhiéu ly
do co ban, dia vat Iy tu nhién va yéu t6 do con nguai
tao ra. Cac cong trinh l4n bién quy md 1é6n nham
phat trién do6 thi la mot nhan t6 chinh lam suy thodi
cac hé sinh thdi ven bién véi viéc giam thiéu quin
thé sinh vat, dit ngdp nudc, dit ngdp man, bai triéu
va riing ngdp man ven bién.

Viét Nam cling dugc danh gia la mot trong
nhiing quodc gia c6 tiém nang va lgi thé 16n dé mé

''Vién Nghién citu bién va hdi ddo

rong khong gian phat trién hudng ra bién phuc vu
phat trién bén viing. Pia hinh c¢6 nhiéu s6ng ngoi,
doéi nui doc giup mo rong tu nhién khong gian lanh
thé dong bang chiu thé ra hudng bién bdi su boi
dap ctia phu sa. Gin lién v6i lich st phat trién dat
nudc, hoat dong l4n bién da va dang dugc thuc hién
¢ nhiéu dia phuong v6i quy mo khac nhau thong qua
viéc thuc hién cac dy an phat trién kinh té - xa hoi.
C6 thé thdy, 14n bién tai cdc d6 thi ven bién chau A
noi chung va tai Viét Nam noi riéng da tré thanh
mot huéng mé tich cuc cho cac do thi, khu vuc ven
bién, khing dinh m¢t huéng phat trién can thiét cho
tuong lai; day khong chi la giai phap d€ mé rong quy
dat, phat trién kinh t€ - xa hdi ma con la giai phap
cht dong ting pho véi tinh trang x6i 16 bo bién, nudc
bién ding va bién do6i khi hau. Vi nhiing tiém ning
va lgi ich tu hoat dong nay, viéc 14n bién trong thoi
gian t6i cé xu hudng gia tang, nhat la cac du an dau
tu bat dong san, cang bién, du lich... Tuy nhién, bén
canh cac lgi ich thu dugc, hoat dong lan bién néu
khong dugc quan ly, kiém sodt t6t sé c6 tac dong lon
dén moi truong, hé sinh thai, sinh ké cta nguoi dan
ven bién, kinh t€ - x4 hoi, quéc phong, an ninh cua
dét nudce ca truéec mat va lau dai, dét ra yéu cau phai
tdng cuong cdng tac quan ly nha nudc doi véi hoat
dong 14n bién, kiém sodt chat ché cac du an cé hoat
dong l4n bién.
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2. Pong lucldn bién tai cac d6 thi ven bién chau A

2.1. Thuc trang ldn bién tai cdc dé thi ven bién

chau A

TU nam 2000 dén nam 2018, din s6 cua cac TP
trén thé gisi tang v6i téc do trung binh hang nam la
2,4%. Tuy nhién, 36 trong s6 cac TP nay da ting hon
gap doi, véi muc tang trudng trung binh dat 6%/
ndm. Trong s6 nay, 7 TP & chau Phi, 28 TP & chiu
A (trong d6 ¢6 17 TP ndm & Trung Qudc) va 1 TP &
Biac My (UN, 2018). Pang cht y, hdu hét cac siéu do
thi trén thé giéi déu nam & vung ven bién (Brown
et al., 2013), phan 16n trong s6 nay dugc phén bd
& cdc dong bang rong 16n thu hut va khuyén khich
cac tang l6p di cu ven bién. Nhiing thay déi gan day
cho thady m¢t su thay d8i nhanh chéng trén toan
cdu vé mo hinh ciu trac dan cu ven bién (Hugo,
2011; Balk, 2009; Small, 2003) dugc thac ddy béi
tang trudng kinh té€ va di cu ven bién (Smith, 2011;
McGranahan, 2007).

béc biét, khu vuc déng bing ven bién (LECZ)
tham chi con hon thé véi su gép mat ctia hau hét
cac siéu do thi trén thé gidi (14/17 siéu do thi). Tai
Trung Qudc, hanh lang nay cé téc do tang trudng
gdp ba lan toc do chung ca nudc, la dong luc va két
qud cta cac chinh sich tién bién” (McGranahan,
2007). Theo de Sherbinin (2012) va Fragkias (2012),
moét qué trinh chuyén dich lién tuc ti nhiing nam
70 dén nay va sé tiép tuc tang trong tuong lai, nhat
1a tai Trung Qudc va cac qudc gia Tay Nam A. Céc
TP ven bién & cac qudc gia méi néi d6i mét véi mot
loat thach thtc lién quan dén mo hinh dan s6 va
phat trién kinh té phé bién, ciing nhu ngoai canh
sinh thdi, sy m& rong do6 thi va sy bién d6i khi hiu
hién nay. Cac nghién ctiu gan day dua ra du bao vé
su gia tdng dan s6 ctia cac TP ven bién dan dén lam
tdng nguy co rui ro 16n hon. Theo Lién hgp qudc,
toc do gia ting dan s6 ven bién va md& rong do thi
dang vugt qua sy phat trién nhan khiu hoc cua cac
khu vyc xung quanh, thuc ddy bai su phat trién kinh
té nhanh chdéng va su dich chuyén vé phia bd bién
(UN, 2018). Phan l6n diéu nay da dién ra tai chiu
A, noi cac TP d3 md rong trong ba thap ky qua va
xu huéng nay du kién sé ti€p tuc trong tuong lai gan
(Jongmanetal.,2012; Woodruff et al., 2013; Narayan
et al.. 2016; Schuerch et al., 2018).

Trén khip chau A, tinh trang khai thic cat tran
lan d€ xay dung dang lam x06i 16 bo bién va phd huy
cac hé sinh thai ven bién. Phan 16n dit cta cac cang
16n trén thé gidi c6 dugc ti lan bién. 90% duong bo
cta Vinh Tokyo la dét 14n bién, trong dé khoang 250
km la d4t 1an bién. Trong thé ky 21, xu hudéng nay da
chuyén dich sang cac qudc gia khac. Tai Vinh Ba Tu,
mot trong nhiing du an ldn bién quan trong la “The
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Palms” va “The World” & Dubai. Tao Phi Dién (Vinh
Bot Hai) ctia Trung Qudc la mot trong nhiing du an
ldn bién 16n nhdt v6i 150 km?, 16n hon gdp doi dién
tich cac dao ¢ Dubai. Trén toan cau, phan I6n lugng
bé tong trung binh dugc san xudt cho binh quan méi
ngudi din moét nam (1,8 m?®) dang dugc st dung dé
cai tao vung dit ven bién (Peduzzi, 2014).

Mot nghién ctiu vé cac hoat dong cai tao déat ven
bién & Singapo, Hong Koéng va Macao (Glaser et al.,
1991) da chi ra cac hoat dong cai tao dét ven bién
trong thé ky 19 c6 thé dugc chia thanh 4 giai doan
riéng biét: (i) Trudc nam 1900: Cac du dn khong chu
y & cac vung nudc néng va dam 1ay quanh cac khu
vuc trung tadm, tdp trung nhiéu dan cu; (ii) Giai doan
1900 - 1945: Phén 16n hoat dong khai hoang lan bién
trong thoi ky nay dién ra d€ ho trg Chién tranh Thé
gi6i I va II, cht yéu dudi hinh thtic xay dung cac bén
cang va san bay mdi; (iii) Giai doan 1945 - 1980: Mtic
d6 khai hoang l4n bién cao hon dugc xac dinh béi
su gia tang dan s6 va cong nghiép héa nhanh chéng;
(iv) Giai doan 1980 dén nay: D6 thi héa nhanh chdéng
va ting trudng kinh té€ thuc ddy hoat dong 14n bién &
cac TP 16n ctia chau A.

Mot nghién ctiu ctia Yim et al. (2018) da chi ra su
thay d6i 16n vé d¢ che phu dét va dnh hudng cua diéu
nay 6 bién Hoang Hai, Trung Quéc. Theo nghién
clu, tU nam 1981 - 2016, dién tich cac bai triéu &
bién Hoang Hai da suy giam dang ké tu khodng
10.500 km?* (trong nhiing ndm 1980) con 6.700 km?
(trong nhiing nam 2010). Phan 16n sy suy giam la do
hoat dong khai hoang ldn bién cudng do cao dién ra
h4u nhu trén toan b bo bién Hoang Hai, dac biét tu
nam 1990 - 2000. Vi sy hién dién cua khai hoang
lan bién, tri lugng cic bon cé thé cé da thiét hai
dang ké vé khoi lugng bé chiia cac bon ¢ bd bién Han
Qudc (-99%), trong khi cho thdy thiét hai nho ti bo
bién Trung Qudc (-31%). Mit khac, nhiing lgi ich tu
bién la khong thé phu nhéan khi la nguén sinh ké cua
gan 1/2 dan so6 thé gidi trén mot dién tich chi chiém
4% dién tich dat dai toan cau, dong thai la thach thtc
vO cung 16n, hoat ddong lan bién can dugc xem xét,
tinh todn ky ludng nhiing tac dong, dac biét la tinh
dén gia tri dich vu hé sinh thai. Theo Costanza va cac
cong su (2014), gia tri dich vu hé sinh thai toan ciu
dugc xac dinh dat gan 125 nghin ty USD méi nam,
trong d6 khu vuc hé¢ sinh thai déi bo dat 21,9 nghin
ty va hé sinh thai bién dat 27,7 nghin ty.

Tai mot s6 cac quoc gia khac, méi de doa vé muc
nuéc bién dang d6i véi cac quéc dao & An Do Duong
nhu Maldives thi mét trong nhiing giai phap quan
trong nhu mot bién phép thich tng la lin bién. D€
gidm thiéu tinh nhay cdm cua vung ven bién va thiét
hai cac dich vu hé sinh thai trong khu vuc nay, mot
dé xuit co tinh chién lugc dua trén co s& khoa hoc



huéng t6i cac khu bao ton ven bién can dugc phat
trién trong nhiing nam t&i. Chee et al. (2017) st dung
dao Penang, Malaisia 13 nghién ctiu dién hinh, theo
doi dién tién 14n bién ké tit ddu nhiing ndm 1990.
Bang cach so sanh cac ban d6 dia hinh trong lich su
va hién tai cho thay dat dai truéc day nhu dam lay
va rting ven bién, riing ngdp mdn, bai cat, don dién
cao su va dau da bién mit do sy md rdéng quy mo
cta hoat dong lan bién. TU ndm 1960 - 2015, dién
tich dat 14n bién da ting theo cdp s6 nhan va néu ké
hoach l4n bién trong tuong lai dugc thuc hién, 32,8
km? trong téng 321,8 km? (10%) 1a dédt 14n bién. Nho
ting dung tién tién ctia vé tinh vién tham, hién nay c6
thé quan sat trai dat mot cach chi tiét, dong thoi lap
ban d6 danh gia tac dong ctia con ngudi d€ hudng téi
viéc quyét dinh hgp ly va hiéu qua hon.
2.2. Dong lyc chinh cho ldn bién

bé danh gia t6t hon mdéi quan hé gitia phat trién
l14n bién tai cac do thi ven bién chau A va rui ro cia
14n bién, cdn xac dinh dugc cdc yéu t6 dong vai tro 1a
tru cot - dong luc cho hoat dong lan bién, trong do,
ba yéu t6 dugc xac dinh bao gom: (i) Phat trién kinh
té - xa hoi; (ii) do thi sinh thai va du lich; va (iii) bao
vé bo bién.

a. Bong luc phdt trién kinh té - xa hoi

Nang luc kinh t€ cta cdc TP & chau A da phat
trién vugt bac trong vai thap ky qua. Véi su gia ting
dan s6 do thi va dau tu toan cau vao cac TP nay,
stic mua cd nhan da thuc ddy thi trudng toan ciu
(Hutchinson & Das, 2016). Cac TP nhu Thugng Hai,
Hong Kong, Singapo, Jarkata, Tokyo, Colombo va
Incheon... da n6i 1én la cic trung tam tai chinh toan
cau vé thuong mai va thuong nghiép, do do, gay ap
luc 1én cac ngudn tai nguyén thién nhién san co, cha
yéu la trén dét lién. Nhu cdu do6 thi va chuyén doi
kinh té ngay cang ting 6 Thugng Hai da dan dén
su thay d6i 16n vé hinh thai toan by TP. Véi du bao
dén s6 Thugng Hai dat hon 30 triéu nguoi vao nam
2030, nhu cdu vé dat dai tang, do d6 cung cdp 7%
doanh thu ti dit dai va m& rong ra phia bién thém
niia (UN-Habitat 2016, Fang & Yu, 2016, Sengupta
et al., 2019). Mot phan tich theo chubi thoi gian tai
Trung Qudc cho thdy su gia tang dan s6 khong tuong
quan chét ché v6i hoat dong 14n bién; tuy nhién, hoat
dong lan bién va GDP c6 méi tuong quan chit ché
véi su gia tang nhanh chéng sau nam 1990 (Wu,
Wenting va cong su, 2016). O Jarkata, theo udc tinh
cta chuyén gia, cdc du an 14n bién hién tai sé dan dén
mat hon 6 km? mat biang hoan thién, dan dén thiét
hai tong thé vé tién luong hang nam 1én t6i 1,36 triéu
do la (MMAF, 2016). Xu huéng giam thu nhap cling
dugc bao cdo trong tong thu nhap hang ngay cua ho
(tit 300,000 IDR xuéng 50.000 IDR), dan dén thiét
hai 16n cho cac hiép hoi (Bakker et al., 2017).
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No6i chung, nhiéu quan diém cho ring gia nha
trén dat lan bién ma cudi cung trd thanh mot phén
cta “do thi sinh thai” sé vugt qua kha nang chi tra
cta cac cong dong ngu dan lan cén, do d6 han ché
kha nang ti€p can ctia ho (Caprott, 2014). Tai Tokyo,
cugc tranh chép lanh thé kéo dai bon thap ky vé dat
lan bién gitia phudng Koto va Ota, do dat dai khong
bao gi¢ dugc dua vao st dung, dan dén ganh néng tai
chinh 16n lén chinh quyén dia phuong (Nakazawa,
2017). O Macao, véi ting trudng GDP hon 50 ty do
la va tré thanh trung tdm tai chinh toan cau, nang
luc xay dung dat dai da ting lén trong thap ky qua,
da dién ra hoat dong l4n bién lam tram cd s& cho céy
cau vugt bién két néi Trung Qudc véi Hong Kong
(Li et al., 2016).

b. Bong lic phdt trién do thi sinh thdi va du lich

Trén pham vi toan cdu, mot trong nhiing biéu
tugng ndi bat nhit cua sy phat trién ven bién trong
qua kht la cac hon ddo nhan tao va cong trinh dugc
xay dung ngoai khoi Dubai nham xay dung phuc vu
phat trién du lich. Véi dién tich trai dai 5,2 km?, cac
khu nghi duéng va khu vuc phtc hgp dan cu cua
Palm Jumcrah 13 mét trong nhiing di€ém dén hang
dau trén thé giséi (Khan et al., 2017; Martin-Anton
et al., 2016). Ngoai ra, do thi sinh thai Tao Phi Pién
(Puong Son) ctia Trung Qudc noi phéan 16n dat dai
c6 dugc tii 1dn bién cing da thu hut dugc cac nha dau
tu vao bat dong san (Zhang & Gao, 2018). Cac du an
ldn bién hién tai & Thugng Hai bao gém x4y dung
khu nghi dudng du lich ven bién Kim Son. Dy 4n l4n
bién nay dugc Cuc Hai duong Nha nudc phé duyét
vao nam 2016 va du kién hoan thanh vao cudi nam
2030. Du 4n c6 téng dién tich 8,1 km? trén 7,2 km bg
bién, con dugc goila “bd bién vang” cia Thugng Hai
va c¢6 ké hoach xay dung mot khu nghi dudng du lich
ven bién do thi sinh thai quéc gia (Shanghai Jinshan
marina planning report, 2017).

Vi ké hoach st dung dat da dang bao gdm mot
bai bién nhan tao va cong vién dit ngdp nudc, du an
lan bién nay nham muc dich giai toa ap luc du lich
ctia Thugng Hai. Trong mot truong hgp khac, do thi
thong minh qudc té Sondo & Incheon, Han Quoc la
mdt vi du dién hinh vé nhu ciu phat trién “d6 thi
héa sinh th4i”. Bdo cdo do Vién Phat trién Incheon
cong bo vé phan tich muc dich st dung dat trén dién
tich 14n bién vao ndm 2019 nhdn manh phéan b su
dung dit cho khu cong nghiép cong nghé thong
tin, cum cong nghiép cong nghé cao, TP tiéu biéu
Songdo, khu cang va logistics (IDI, 2009). Ngoai ra,
cac khu l4n bién chinh nay cing nam canh khu dét
ngap nudc Ramsar c¢6 tdm quan trong qudc té da
dugc cong bé vao nam 2014, do d6 lam tang nguy co
thiét hai cho sinh canh dat ngap nudc ty nhién. Cua
song Johor Singapo, noi ma 14n bién c¢6 lich st hon
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100 ndm, viéc chuyén d6i gin day tu riing sang dat
& la loai hinh chuyén d6i chinh tu gitta ndm 1973 va
2017, doéng gbp dén 75% dién tich ddt & “sinh thai”,
viéc sti dung dét lan bién con lai chu yéu cho muc
dich lam cang va san bay (Wang et al., 2019).

c. Bong lc bdo vé bo bién

Theo Bio cdo danh gi4 14n thd nim ctia Uy ban
Lién chinh phu vé Bién d6i khi hau (IPCC) vé hé
théng ven bién va cdc vung tring thip, dua ra minh
chiing ro rang tic ddng cua bién d6i khi hau lén moi
trudng ven bién chiu anh hudng truc tiép tu cac
hoat dong ctia con nguoi (IPCC, 2014). Trong boi
canh nay, diéu quan trong la phai hiéu tic dong ctia
muc nudc bién ding tuong doéi véi cac diéu kién dia
phuong va cac thay do6i khac vé thai tiét cuc doan
dan dén nudc dang do bao va ngap lut. Do cac rii ro
ven bién ngay cang gia ting, diéu quan trong la phai
xem xét cac bién phap thich ting khac nhau, nhiéu
TP chau A da 4p dung cdc gidi phdp dia ky thuat
cting nhu mot phuong thtic bao vé b bién, bao gom
ca ldn bién. Lan bién la modt qua trinh co sy tham gia
ctia nhiéu bén lién quan, viéc phén tich lgi ich, rti ro
va tdc dong cua viéc xdy dung quy mo 16n nhu vay
la rat quan trong dé€ duy tri toan bd hé théng nay. Vi
du & TP dang chim Jakarta, Quy dau tu qudc gia phat
trién tdng hgp ven bién (National Capital Integrated
Coastal Development), v6i khodn dau tu 7 ty do la
cho an ninh ngap lut, da lvya chon mdét du an mé
rong dat ven bién quy mo6 lén. Muc tiéu chinh cta
chuong trinh nay la giai quyét tinh trang sut lan dat
nhanh chéng do khai thdc nuéc ngam va cai thién
kha ning phong chong ngap lut caa TP va dé€ cung
cap nén tang cho cac khoan dau tu bat dong san l6n
(Budiyono et al., 2016).

Tuy nhién, diéu nay di kém véi viéc anh hudng
dén sinh ké ctia moét s6 cong dong ngu dan dia
phuong c6 nguén thu nhép chinh tu bién (Zakir et
al.. 2018). Vi ké hoach 14an bién 12,5 km? hién tai
st dung khoang 330 triéu m’ cat, du an mé& rong dat
nay gay ra moi de doa nghiém trong cho hé sinh thai
ven bién hién cd tii viéc mat sinh canh cho dén phat
sinh chét thai cong nghiép va sinh hoat (Breckwoldt
et al., 2016; Bakker et al., 2017). Tan sudt va cuong
do 16¢ xody trong nhiing nam gan day va sy gia tang
dan s6, Jakarta phai d6i mat véi thach thic gdp ba
lan: Rui ro tai chinh, bt binh didng xa hoi va suy
thodi hé sinh thai bién. Thugng Hai véi viéc thuc
hién “chinh sach lan ranh do sinh théi” (Ecological
Redline policy), nham bao toén 1/4 dat dai, viéc su
dung dit 14n bién dang chu y & dao Sung Minh dé
lam cong vién ddt ngdp nudc nhan tao cung véi xay
dung “dao sinh thai” ho trg thém cho chuong trinh
nghi su cot 16i ctia chinh sach nay (Bai et al., 2018).
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Tém lai, hdu hét cac TP 16n ven bién & chau A déu
chon 14n bién nhu mot phuong tién d€ cung cdp nén
tang cho phat trién kinh té, von da ting lén nhiéu
trong nhiing nam gan day va c6 thé€ dugc coi la dong
luc chinh cta sy thay d6i manh mé & bo bién. Hoat
dong 14n bién c6 kha ning tac dong dén diéu kién tu
nhién, kinh té - xa hdi, moi truéng, anh hudng dén
quoéc phong, an ninh, trat ty an toan xa hoi. Cac cong
trinh, hoat dong 14n bién cé thé lam thay ddi diéu
kién tu nhién, dia hinh, canh quan; anh huéng, lam
thay d6i ché d¢ thuy dong luc ctia khu vuc, lam thay
do6i dong chay ven b, gay boi lang, sat 16 ¢ khu vuc
lan can va gay x6i 16 bo, lam mat an toan cho chinh
cac cong trinh; hoat dong lan bién ciing c6 thé gay ra
tac dong khong nho dén hé sinh thai, da dang sinh
hoc va cac nguon loi, tac dong téi doi sdng cua ngudi
dén ven bién.

3. Bai hoc kinh nghiém cho Viét Nam

Lan bién la mot phén quan trong cla ting trudng
va phat trién kinh t€ d6i v6i nhiéu qudc gia ven bién
trén thé giéi dé€ bao vé ba bién, ting pho bién doi
khi hau va mé rdng khong gian séng. Dudi stic ép
cua cdc hoat dong kinh té - xa hoi ngay cang ting
ciing nhu nham giam thiéu nhiing tac dong bat lgi
cta thién nhién, hoat dong 14n bién ciing khéng phai
la ngoai 1é d6i v6i Viét Nam. Ldn bién da trg thanh
mot huéng mé tich cuc cho cac do thi, khu vuc ven
bién, khing dinh mot huéng phat trién cén thiét cho
tuong lai. Pay khong chi la giai phap dé mé rong
quy dat, phat trién kinh t€ - xa hoi ma con la giai
phap dé chu dong ting phé v6i tinh trang x6i 16 bo
bién, nudc bién dang va thich ting véi bién doi khi
hau. Tuy nhién, trong thdi gian viia qua, do chua giai
quyét tot cac yéu cau vé quy hoach, lua chon vi trilan
bién va danh gia taic dong moi trudng nén mot s6 du
an c6 hoat dong lan bién da gay tac dong, anh hudng
dén canh quan, méi trudng, hé sinh thai, gay xo6i 16
bao bién; c6 du dn phai ngting trién khai do chua tinh
todn ky vé ky thuét, anh hudng dén phat trién bén
viing kinh té - x4 hoi. Nhiéu du an vap phai sy phan
déi ctia du luan, céc t6 chiic va cdc nha khoa hoc.

Theo s6 liéu thong ké, trong khoang 10 ndm gan
day (2010 - 2021), hoat dong lan bién dién ra & it
nhét 16 tinh/TP ven bién trén ca nudc, tiéu biéu nhu
Dy an dau tu xay dung, kinh doanh co s& ha tang
khu cong nghiép - cang bién - phi thué quan Nam
binh Vi (Hai Phong) rong 1.329 ha; Khu do thi du
lich Hung Thing (Bai Chay - Quang Ninh) rong
224 ha; Khu d6 thi méi Ha Long Marina (Ha Long
- Quang Ninh) rong 230 ha; Khu d6 thi quéc té Pa
Phuédc (Pa Nang) rong 210 ha; Khu dé thi sinh thai
bién Phuong Trang New Town (Pa Nang) rong 117
ha; Khu d6 thi méi Rach Gia (Kién Giang) rong 420



ha; Dy an Saigon Sunbay (Can Gio, TP.HCM) rong
2.870 ha. Nhin chung, hoat dong l4n bién dién ra &
hdu hét cic tinh, TP ven bién v6i quy m6 khéac nhau
nhung chi ¢6 mét s6 khu vuc 14n bién c¢6 quy mo6 16n
nhu tai tinh Quang Ninh, Hai Phong, Pa Nang, Kién
Giang... Muc dich ldn bién chu yéu la d€ xay dung
cac khu du lich, nghi duéng, khu doé thi va khu dan
cu, , thuc hién cdc du 4n bat dong san ven bién; phat
trién cang bién va co s¢ ha ting cang bién, cang ca,
cac khu céng nghiép ven bién, cdc cong trinh phat
trién nang lugng nhu nhiét dién, dién gid... Xét vé
dién tich, ty 1é khu l4n bién theo muc dich st dung
dé x4y dung cdc khu cang bién va muc dich dé xay
dung khu d6 thi, khu dan cu la cha yéu.

Thuc té hién nay, do thi bién ¢ nudc ta méi phat
trién tap trung & dai ven bién v6i mo hinh cac d6 thi
ven bién ma chua cé d6 thi ddo va d6 thi trén bién
ding nghia. Trong khi d6, ngoai viéc phat trién cac
do thi ven bién, mot s6 qudc gia da cé nhiing do thi
dao ndi tiéng, d6 thi ddo nhan tao, d6 thi “ndi trén
bién” gin véi cac clia ngd giao thuong quodc gia nhu
cang bién noi, sdn bay ndi, ddo ndi... cling da va sé
dugc xay dung. Céc dang d6 thi bién nay dugc xay
dung ban dau ti vén tu nhién va vén con ngudi, qua
trinh phat trién sé tich tu dan s6 va lam ting von xa
hoi. Do vdy, cling c6 nhiing gid tri da hodc sé bi danh
ddi bén canh nhiing gia tri dic thu con ton tai va
nhiing gia tri dic hiiu phai git lai.

Nhiing thay déi lich st cta viéc 1dn bién ¢ Viét
Nam va céc trudng hgp ladn bién phat trién do thi
dién hinh & khu vyc Quiang Ninh, Da Nang, Kién
Giang cho thdy médc du tac dung tich cuc ctia viéc lan
bién ¢ Viét Nam ndi bat hon - lam tang ngudn cung
ddt va gidm cang thing vé nhu cdu d4t ven bién, dp
luc moi trudng ctia cac vung noi dia dugce giam bét,
nhung khong thé khong ké dén tac dong tiéu cuc ctia
qua trinh ldn bién nhu: Dién tich vinh bi gidm manh,
tinh chat ctia vinh bi suy yéu; canh quan ty nhién
ven bién bi pha huy; cdc chiic ning ctia hé sinh thai
bi suy thoai; su mau thuan gitia cdc chiic nang ctia hé
sinh thdi; mau thudn xa hoi va cdc nhan t6 gy mat
On dinh xa hoi gia tang.

Nhin vao qua trinh phat trién ctia viéc lan bién tai
cac d6 thi ven bién trong va ngoai nudc, c6 thé thiy
rang lgi ich ctia hoat dong ldn bién dugc chia thanh
lgi ich tich cuc va tac dong tiéu cuc. Loi ich tich cuc
chu yéu thé hién & cac mdt kinh té - xa hoi, con tac
dong tiéu cuc chu yéu thé hién & cic khia canh tu
nhién va sinh thdi. Trong mot thoi gian nhat dinh,
con ngudi bo qua tdc dong tiéu cuc cta viéc lan bién
ma chi cha trong dén nhiing loi ich kinh té tich cuc,
su tan pha sinh thdi ty nhién va tai nguyén da can
trd hodc lam cham sy phat trién ctia kinh t€ - xa hoi,

TRAO POI - THAO LUAN ‘=

anh hudng truc tiép dén su phat trién bén viing cta
xa hoi, nén kinh té. Sy khan hiém tai nguyén bién, su
mong manh va khong thé phuc hoi ctia moi trudng
bién déu cho thdy rang viéc ldn bién phai dugc xu
ly hét stic than trong, diéu nay cling ddt ra yéu cau
khach quan d6i v6i cac nude la phai ting cuong quan
ly hoat dong l4n bién.

4. Két luan

Xu huéng ldn bién quy mo 16n & cac TP 16n cua
chau A trong vai thap ky gan diy cht yéu 1a nhim
xay dung sin bay va cdng bién. Tuy nhién, trong
thoi gian gan day, cac TP thong minh va sinh théi
dugc xay dung tai bo bién da chiém mot ty 1¢ dang
ké dat 14n bién. Trong trudng hop ctia Thugng Hai,
hon 50% dién tich dit sau lan bién 1a cdy c6i thua
thét hodc da dugc x4y dung thanh cac cong vién
dat ngdp nudc nhan tao; diéu nay c6 thé la do chinh
sach lan ranh do sinh thdi do chinh pht Trung Quéc
ban hanh vao ndm 2015. Tai Jakarta, chinh sach quy
hoach t6ng thé ban hanh da khong dua ra dugc giai
phéap cho cic vin dé nay sinh do ldn bién quy mo
16n & khu vuc Vinh Jakarta (Breckwoldt et al. , 2016;
Zakir et al., 2018). C6 thé thdy véi t6c do phat trién
kinh té nhanh chéng ctia cac viing ven bién va ap luc
gia ting dan s6 ngay cang 16n, mau thuan gita su
thiéu hut tai nguyén dat va tai nguyén khong gian
ngay cang trd nén néi com thi l4n bién phat trién do
thi la moét trong nhiing phuong thtic quan trong.

Tuy nhién, hoat dong lan bién tao do thi cing cd
nhiéu vin dé can quan tdm, giai quyét va néu khong
dugc quan ly, kiém soat sé c6 tac dong xdu dén moi
trudng sinh thai, noi cu tru, sinh ké ctia ngudi dan
ven bién va hai ddo; pha vo quy hoach vé ha tang,
giao thong... anh hudng dén phat trién kinh té -
xa hoi, quoc phong, an ninh ctia dat nudc ca trudc
mat va lau dai. Viét Nam cédn ting cudng cong tac
quan ly nha nudc d6i véi hoat dong 14n bién, kiém
soat chdt ché cac du dn l4n bién ngay tu khau quy
hoach, dong thoi, can ti€p tuc xay dung, hoan thién
hé théng chinh sach, phép luét, cic huéng dan, quy
dinh chi tiét vé van dé nay. Cac van dé vé dong luc
chinh cho ldn bién can dugc xem xét, danh gia ky
luéng trong cac hoach dinh chinh sach, dinh huéng
phat trién, quy hoach tong thé qudc gia; mat khéc,
can chu trong céng tac danh gia tac dong moi truong
cta du 4n 14n bién, vin dé vé gid tri dich vy hé sinh
thai va quyén ti€p can clia ngudi dén véi bién ciing
can dugc dé cap, danh gia trong qua trinh danh gia
lgi ich va anh hudng ctia hoat dong ldn bién mot
cach toan dién, phuc vu phat trién bén viing kinh
té - xa hoi ndi chung va phat trién bén viing kinh té
bién noi riéngm
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THE SEA RECLAMATION SITUATION IN ASIAN COASTAL CITY AND
EXPERIENCE LESSONS FOR VIETNAM

Tran Thi Lien, Vu Hong Ha, Nguyen Thuc Anh, Nguyen Cong Minh, Pham Minh Duong
Viet Nam Institute of Seas and Islands

ABSTRACT

The new land from sea reclamation in major Asian cities is mainly used for ports, airports, commercial
and residential construction, for example, Changi international airport in Singapore and Songdo eco-city in
Incheon, South Korea. In recognizing that both environmental and anthropogenic drivers act are at work
in the rapid growth of sea reclamation. Against a backdrop of sea level rise and other environmental and
economic changes, and the availability of remote sensing data to monitor and showcase the ongoing changes
in both marine and coastal ecosystems, sea reclamation in coastal cities must always ensure the long-term
socioeconomic and environmental development of the sea and coastal areas. This article focuses on identifying
the key drivers of sea reclamation activities in Asian coastal cities and drawing lessons for Viet Nam.

Key words: Sea reclamation, Asia coastal city, urban development.
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