cuulunclnt

=
=
=
5
2
=




J

HOI DONG BIEN TAP/EDITORIAL COUNCIL

TS/Dr. NGUYEN VAN TAI - Chii tich/Chairman
GS.TS/Prof.Dr. NGUYEN VIET ANH
GS.TS/Prof. Dr. DANG KIM CHI
PGS.TS/Assoc. Prof. Dr. NGUYEN THE CHINH
GS. TSKH/ Prof. Dr. PHAM NGOC DANG
TS/Dr. NGUYEN THE DONG

PGS.TS/Assoc. Prof. Dr. LE THU HOA

GS. TSKH/ Prof. Dr. DANG HUY HUYNH
PGS.TS/Assoc. Prof. Dr. PHAM VAN LGOI
PGS.TS/Assoc. Prof. Dr. PHAM TRUNG LUGNG
GS. TS/Prof. Dr. NGUYEN VAN PHUGC

TS/Dr. NGUYEN NGOC SINH

PGS.TS/Assoc. Prof. Dr. LE KE SON
PGS.TS/Assoc. Prof. Dr. NGUYEN DANH SON
PGS.TS/Assoc. Prof. Dr. TRUONG MANH TIEN
TS/Dr. HOANG DUONG TUNG

PGS.TS/Assoc. Prof. Dr. TRINH VAN TUYEN

PHU TRACH TAP CHi /PERSON IN CHANRGE
OF ENVIRONMENT MAGAZINE

NGUYEN VAN THUY
Tel: (024) 61281438

GIAY PHEP XUAT BAN/PUBLICATION PERMIT
S6 1347/GP-BTTTT c&p ngay 23/8/2011
N° 1347/GP-BTTTT - Date 23/8/2011

Thiét ké my thuat/Design by: Nguyén Manh Tuan
Ché bdn & in/Processed & printed by:

C.ty CP InVan hoa Truyén thong Ha Noi
Gia/Price: 30.000d

Chuyén dé sé 1V, thang 12/2020
Thematic Vol. No 4, December 2020

N

Website: www.tapchimoitruong.vn

Bia/Cover: Tram XLNT Céng ty TNHH 1TV TKV
Anh/Photo by: VEM

Tru s& tai Ha Noi

Tang 7, L6 E2, ph6 Duong Dinh Nghé,

phudng Yén Hoa, quan Cau Gidy, Ha Noi

Floor 7, lot E2, Duang Dinh Nghé Str. Cau Gidy Dist. Ha Noi
Tri su/Managing: (024) 66569135

Bién tap/Editorial: (024) 61281446

Quang cdo/Advertising: (024) 66569135

Fax: (024) 39412053

Email: tapchimoitruongtcmt@vea.gov.vn

Thudng tru tai TP. H6 Chi Minh

Phong A 907, Tang 9 - Khu lién ca quan Bo TN&MT,
$6 200 Ly Chinh Thang, phudng 9, quan 3, TP. HCM
Room A 907, 9* floor - MONRE'’s office complex

No. 200 - Ly Chinh Thang Street, 9 ward, 3 district,
Ho Chi Minh city

Tel: (028) 66814471 Fax: (028) 62676875
Email: tcmtphianam@vea.gov.vn




[16]

[22]

[27]

[32]

[36]

[41]

[52]

MUC LUC
CONTENTS
KET QUA NGHIEN CUU KHOA HOC VA UNG DUNG CONG NGHE

TRAN ANH KHOA, NGUYEN THI MY LOAN, TRAN TUYET SUONG, PO HAI SAM...
Khdo sat kha nang xt ly nudc caa than hoat tinh phtt nano bac
A study on water treatment using silver nanoparticles coated on activated carbon

PO TIEN ANH, NGUYEN MINH NGQC, TRAN THI THU LAN, HOANG THI BICH HOAN...
Nghién ctiu kha nang xt ly Al, Cr trong nudc thai lang nghé tai ché nhom bang phuong phap keo tu
A study on water treatment using silver nanoparticles coated on activated carbon

CAI ANH TU, NGUYEN THI KIM ANH, LE VAN QUY, PHAM THI QUYNH...
banh gia mtic d¢ phat thai khi metan tai luu vic song Nhué - song Day tlii nguén nudc thai sinh hoat
Assessment on the emission level of CH, in Nhue - Day river basin from domestic wastewater

NGUYEN THI PHUONG DUNG, LU THI YEN, PHAM THI NGOC THUY

Nghién ctiu ting dung phuong phap 6xy hoa nang cao két hgp 6z6n va tia UV trong xti ly nudc thai dét
nhuém khu céng nghiép Pho N6i

Research on the application of advanced oxygation methods combining ozon and UV tia in thermal
waste water treatment in Pho Noi industrial zones

NGUYEN VAN PHUOC, NGUYEN THI THU HIEN
Du bao miic d6 phu dudng héa do su c6 xa nudc thai ti cac hoat dong kinh té ven bién Déng Nam bo
Forecast of eutrophication levels by waste discharge from economic activities in southeast coastal

LE THU THUY, PHAM PHUONG THAO, HOANG THI NGUYET MINH...

Khéo sat anh hudng cua PH va ham lugng NaCl dén qua trinh chiét xac dinh kim loai nang trong nudc
bién bang dung moi APDC két hgp MIBK

Research on effecting of ph value and nacl concentration to extract and determine heavy metals in
seawater using APDC complex combined MIBK solvent

TRAN NGOQC SON, PHAM THI PHUONG, TRINH PANG MAU...
Nghién ctiu thanh phan phén 16p gidp xac chan cheo (Copepoda) tai song Vu Gia - Thu Bon, Quang Nam
Research on composition of copepods in Vu Gia - Thu Bon river, Quang Nam

PHONG PHET SISAVENGSOUK, NGUYEN MANH KHAI, PANG XUAN THUONG...
bic diém chat lugng nude sudi Ta Vai va kha nang st dung cho muc dich cip nudc sinh hoat
Quality characteristics of suoi Ta Vai water quality and capacity use for domestic water supply

LE THANH SON, TRAN THI TRANG, NGUYEN TRAN DPIEN, NGUYEN TRAN DUNG...

bic trung hoa ly va kha nang phan hay chdt mau cta vat liéu hydroxit 16p kép FE-CO dugc téng hgp
bang phuong phap dong két tua

Physic-chemical characteristics and color degradation of FE-CO layered double hydroxide by the co-
precipitation method

NGUYEN PHUONG NGOC

Nghién ctiu mtc d6 6 nhiém bui trong khong khi do khi thai ctia phuong tién giao thong tai khu vic
ven duong do thi

Investigation of dust pollution in the air by the exhaust of vehicles in the roadside space



[57]

[62]

[69]

(87]

[94]

[97]

vU THI MINH THANH, NGUYEN THI HUE, TRAN HIEU NHUE

Kién nghi giai phap quan ly tong hop chat thai, thu hdi tai nguyén tai quan Long Bién, TP. Ha N¢i dén
nam 2030, tdm nhin dén ndm 2040

Proposing solutions for integrated waste management and resource recovery in Long Bien district, Hanoi
city for the year 2030, with a vision to 2040

TRAN TRUNG KIEN*, TRA VAN TUNG, NGUYEN THI PHUONG THAO, LE QUOC V1i...

banh gid kha nang tiét kiém nang lugng va giam thiéu phét thai ctia hé thong ché bién bot ca tit phu
phdm béng phén tich muc tiéu thu ning lugng cu thé (SEC)

Assessment of energy saving and emission reduction of fish meal processing system from by-product by
specific energy consumption analysis (SEC)

TRUONG SY VINH, NGUYEN THUY VAN
Dbanh gid stic chiu tai méi trudng cua khu du lich bién Sdm Son va nhiing khuyén nghi vé chinh sach
Assessment of environment carrying capacity of Sam Son tourism area

TRAO POI - THAO LUAN

TS. NGUYEN PUC TOAN, TS. NGUYEN BINH MINH, TS. NGUYEN THI VAN ANH
Nghién ctiu ing dung thiét 1ap phan mém dao tao tryc tuyén vé ddnh gia tic dong moi trudng

ThS. LE PAC TRUONG
Ung dung GIS dé phan vung chtic ning hé sinh théi riing ngdp min xa D6ng Rui, huyén Tién Yén, tinh
Quang Ninh

NGUYEN THI HOA, ThS. LE HOANG ANH, TS. NGUYEN THI NHAT THANH
Nghién ctiu tong quan cac phuong phéap xdc dinh nguén déng gop bui PM, , PM, . trong khong khi xung
quanh

ThS. VU VAN THUY, ThS. PHAM HA ANH, TS. PAO VAN HIEN
Nghién ctiu ting dung phuong phap vién tham va GIS trong danh gid moi truong chién lugc gop phan
phat trién bén viing kinh t€ - xa hoi

ThS. VU PANG TIEP, TRAN ANH DUY
Mot s6 co sd 1y luan vé thiét lap tai khoan dai duong

[102] TS. PHUONG HOANG KIM, TRAN THI HUONG

Vai tro ctia doanh nghiép va cac dia phuong trong viéc thuc déy stt dung nang lugng tiét kiém, hiéu qua
til goc nhin clia co quan quan ly nha nudc

[105] ThS. NONG ANH DUONG, ThS HOANG BiCH HONG

Nang cao nang luc thuc hién giam dinh tu phap trong linh vuc Tai nguyén va Moi trudng

[109] TS. LA TRAN BAC

Mot s6 giai phap tang cudng dau tu theo phuong thiic déi tac cong tu (PPP) trong xu ly chét thai ran
sinh hoat

[113] ThS. PHAM THI GAM

O nhiém bién do phu duéng c6 ngudn géc tit dat lién: Luat phdp qudc té va thyc tién tai Viét Nam



KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

KHAO SAT KHA NANG XU LY NUGC CUA THAN HOAT TiNH

PHU NANO BAC

Tran Tuyét Suong, Pé Hai Sam, Hoang Hién Y

Tran Anh Khoa, Nguyén Thi My Loan |(1)

TOM TAT

Nghién ctiu trinh bay quy trinh pht nano bac lén than hoat tinh va khdo sat kha nidng xt ly nudc ctia vét
liéu loc thong qua céc chi tiéu ctia nude udng nhu pH, do duc, d6 mau, SS, TDS, Fecal coliform va coliform
tong. Thong qua qua trinh khudy, cdc hat nano bac va than dugc phan tan déu trong dung mai va tiép xdic
v6i nhau lam tang kha nang bam lén bé mdt than cuia cac hat nano bac. Khi tang ndng d¢ dung dich bac thi ty
1¢ phti bac ting nhung dién tich bé mit riéng giam. O néng d6 dung dich bac 10.102 mg/L, dién tich bé mat
riéng giam khoang 96 m?/g, nhung ty 1é pht bac ting 6.5 l4n so v6i ¢ ndng do bac 1.10? mg/L. Su tang thém
noéng do dung dich bac sé dan dén dién tich bé mat riéng giam nhiéu, c6 thé anh huéng dén hiéu qua loc. Mau
nudéce song dugc xt ly so bo voi chit trg ling PAC & nong do 20 mg/L, sau d6 dugc dan qua cot loc véi vat
liéu than hoat tinh phti nano bac c¢6 chiéu day khac nhau. Nudc sau khi dugc loc ¢6 cac chi tiéu dap ting Quy
chudn QCVN 01-1:2018/BYT vé€ nudc sach phuc vu nhu cau dn uoéng nhu pH 6.9, d6 duc 0.3 - 0.42 NTU va
TDS 77 - 79.7 mg/1 cho cac 16p vat liéu c6 chiéu cao titi 2 cm. Déc biét, qua trinh loc da loai bo dugc vi khudn
Coliform tdng va Fecal coliform véi hiéu qua dat 100%.

Tu khéa: Nano bac, than hoat tinh phii nano bac, xit ly nuiéc, QCVN 01-1:2018/BYT.

Nhan bai: 25/8/2020; Stia chiia: 28/8/2020; Duyét ddang: 11/9/2020.

1. M6 dau

Trong nhiing ndm gan day, viéc ung dung cong
nghé nano dé€ cho ra nhiing vat liéu c6 kich thuéc nano
phuc vu nhu cdu sinh hoat, bao v¢é stic khoe va giam
thi€u 6 nhiém moi truong dang dugc ddy manh nghién
ctu [1]. Tai Viét Nam, tinh trang 6 nhiém nudc ngay
cang tang, dang gy stic ép 16n t6i moi truong va de doa
stic khoe con nguoi. Nhiéu bién phap xt ly nuéc da
dugc 4p dung, moét trong nhiing giai phap, cong nghé
dugc quan tdm hién nay l1a ing dung cong nghé nano
cting nhu nhiing vét liéu cé kha nang loc nudc cao va
phu hop véi diéu kién kinh té€ ctia méi quoc gia. Nam
2018, KS. Thiéu Qudc Han cung cac nha khoa hoc &
Vién Han lam Khoa hoc va Cong nghé Viét Nam va
Hoc vién Ky thuat Quan sy da nghién ctu thanh cong
gidi phdp xu ly nudc thai bang vat liéu nano kim loai
héa tri 0 trén nén nano siat (moét t6 hop gobm nhiéu
nano kim loai héa tri 0, thanh phan chinh la nano sét
va mot s6 nano kim loai khac). Nghién ctiu cho thay,
6 thé xti Iy nhiéu chat htiu co doc hai va kim loai nang
trong nudc cung lic, dé dang van hanh va tiét kiém chi
phi hon so véi cac phuong phéap truyén théng [2].

Céc nha khoa hoc nhén ra rang, bac la chat khéng
khudn ty nhién, an toan va hiéu qua; dac biét 6 dang

' Truong Pai hoc Tai nguyén va Moi truong TP. Ho Chi Minh

nano, hoat tinh nay con ting lén nhiéu lan. Do d¢,
cung v6i sy phét trién manh mé ctia cong nghé nano,
ngay cang c6 nhiéu san phdm, nganh san xudt tng
dung cong nghé nano bac d€ lam sach khuén hiéu qua
[3]. Ngoai vat liéu nano, than hoat tinh dugc xem la
vat liéu quan trong va kinh t€ trong viéc xt ly nudc.
Tai Viét Nam, than hoat tinh dugc san xuét ti nhiing
phu phidm n6ng nghiép nhu xo duia, vo trau, than bin,
g0... V6i dién tich bé mat 16n, d6 x0p cao, than hoat
tinh cung cdp bé mat I6n d€ git cac nguyén td, ion,
hgp chat... Pay chinh 1a 1y do than hoat tinh dugc st
dung rong rai trong cac hé thong loc nudc trén toan
thé giéi. Tuy nhién, than hoat tinh khong loc dugc cac
virus, vi khuén c6 hai trong nuéc [4]. Do d6, muc tiéu
cta nghién ctiu nay la tao ra vat liéu loc, trong dé tan
dung cac hoat tinh ctia ca than hoat tinh va nano bac
nham két hgp qua trinh loc, hdp phu va khii trung ngay
trong cot loc d€ xti ly nudc song thanh nudce sinh hoat.
Mau nudc song khao sat dugc ldy doc theo song Hau
Giang qua 3 tinh An Giang, Can Tho va Séc Trang vao
cac mua tién la (thang 7) va lé chinh vu (thang 9, 10).
Thong qua két qua khao sat cac chi tiéu pH, do duc,
TDS, SS, Colifom, nhém nghién ctiu chon mau nudc
song c¢6 do 6 nhiém tuong doi cao tai xd Phong Nam,
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¢ Moi truong

huyén K¢ Sach, tinh Soc Trang vao thoi diém thang 9
dé€ khao sat kha nang xu ly (loc va khti trung) nudc cua
than hoat tinh phti nano bac.

2. Phuong phap nghién ctu

2.1. Nguyén liéu va héa chdt

Trau ti nha may say lda Loc Troi, An Giang dugc
hoat héa bang CO, 6 nhiét do 800°C d€ téng hop than
hoat tinh.

Dung dich nano bac dugc diéu ché tii Bac Nitrate
(AgNO,) va Natri Citrate (C.H,O,Na,.2H,O) cung cap
bdi Cong ty Sigma — Aldrich.

Poly Aluminium Chloride (PAC) va pheén nhom
dugc st dung lam chét keo tu trg ling trong qua trinh
xt ly nuée so bo trude khi dan qua cot loc nuée.

2.2. Thi nghiém
a. Qud trinh x1i Iy so bo nuidc

Trudc khi tién hanh loc, nudc song can dugc xu ly
sd bd bang phuong phéap lang nham loai nhanh nhiing
chét rdn khong tan lo liing trong nudc, ddm bao ham
lugng ran di vao cot loc khong vugt gia tri cho phép,
bao vé cac thiét bi loc. Nhom nghién ctiu khao sat 2
loai chat trg lang khéd ph6 bién hién nay 1a PAC va phén
nhém do hoat dong & khoang pH rong la 5 - 8, thai
gian keo tu nhanh, it lam bién dong pH nudc va khong
bi duc khi dung vugt ham lugng [5]. Sau khi khudy déu
& cac nong do 5-30 mg/L va dé lang trong khoang thoi
gian 5-40 phut, phan nudc trong sau ling dugc kiém
tra cac chi tiéu pH, TDS (d¢ khoang héa), SS (cdn lo
lting), d6 duc va d6 mau nhdm danh gid so bd nudc
trude khi dan vao cot loc.

b. Phui bac lén than hoat tinh

Dung dich nano bac sau khi diéu ché theo nghién
ctiu [6] dugc tién hanh phu 1én bé mat than hoat tinh
thong qua qua trinh khudy. Sau d6, hon hop dugc loc
nhdm tach than da pht nano bac ra khoi dung moéi va
sdy 6 nhiét do 105°C trong 10 gi6. Nong do dung dich
nano bac va thdi gian khudy trong khoang 4 - 12 gio¢
dugc tién hanh khao sat; cac phuong phap phan tich
ICP-MS, SEM, dién tich bé mit riéng dugc st dung dé
xac dinh ty 1é bac so vé6i than va tinh chéit héa hoc cta
san phdm than hoat tinh pht nano bac.

¢. Xt Iy nuée bang nano-Ag/AC

Hé thong loc nude dugce thiét ké véi cot loc duong
kinh 6 cm va nuéc qua 16p than diéu chinh & luu lugng
50 ml/phut. Mau nudc song sau khi xtt ly so bo bang
chét trg lang, dugc loc qua than hoat tinh phti nano bac
6 chiéu cao khao sat trong khoang 0.5 - 5 cm. Hiéu qua
xu ly nuée duge danh gid bang cac chi tiéu pH, TDS,
SS, d6 duc, d6 mau coliform téng va fecal coliform.
MOoi thi nghiém dugc lap lai 3 1an va d¢ léch khong qua
5% nhdm tang tinh chinh xdc ctia nghién ctu.
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3. Két qua va thao ludn

3.1. Khdo sdt qud trinh xii ly so bo nudc

Anh hudéng ctia ndng do chit trg ling dén chit
lugng nudc sau lang dugc khao sat & thai gian lang 10
phut. Hiéu qua lang dugc kiém tra thong qua cac chi
tiéu pH, TDS, SS, d6 mau va dugc trinh bay tuong ting
6 Hinh 1.

Tu két qua phan tich & Hinh 1 ¢6 thé nhén thdy,
nudce sau khi xti Iy ¢6 pH (Hinh 1a) nam trong khoang
6,5 - 7,0 va tong chit rdn hoa tan TDS (Hinh 1b) khong
xu ly dugc & tat ca cac nong do ctia ca hai chat trg
ling st dung. Trén thuc té, tuy vao loai chit rin hoa
tan ma cac vat liéu hdp phu (than hoat tinh, biochar...)
hay cac héa chat dugc su dung d€ giam TDS. Hinh 1c
- 1d cho thay, khi ndéng d¢ chat trg lang tang thi ham
lugng SS, do mau giam; va PAC c6 kha ndng xti ly tot
hon phén nhom. O néng dd PAC bing 10 mg/L, lugng
chét ran lo liing da hoan toan khong con va véi nong
do la 30 mg/L thi da xu ly hoan toan dugc mau trong
mau nudc. Trong khi dd, véi ndong do gép doi thi phén
nhom méi xt ly duge hét chét ran lo lting va chua xu
ly hét dugc d6 mau & ndong do 30 mg/L. Do do, lua
chon st dung PAC lam chit trg ling trong nhiing thi
nghiém tiép theo.
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A Hinh 1: Anh hudng ciia nong @ chdt tro ling dén chdt
lugng nuidc sau lang

Chit trg ling dugc thém vao nudc nham két dinh
cac chat khuéch tan trong dung dich thanh cac hat c6
kich ¢ va ty trong 16n hon ti d6 tang hiéu qua lang,
dong thoi giam thai gian lang. Céch tét nhat d€ danh
gia hiéu qua cua qua trinh lang la xem xét hiéu suit loai
bo céc chit rin 16 lting SS va d6 duc cta nudce. Do do,
anh hudng cta thoi gian lang khi st dung chét trg lang
PAC trong khoang nong d6 5-30 mg/L dén kha nang
ling duc va lang chit rin lo lting dugc khao sat.
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A Hinh 2: Khdo st do duc ciia nudc theo thoi gian 6 cdc nong
dé PAC khdc nhau

Tu két qua khéo sat d6 duc 6 Hinh 2 c6 thé nhin
thdy, trong cung thoi gian xt ly, dd duc ctia nudc giam
dan khi tang nong d6 PAC tli 5-20 mg/L, sau d6 d6 duc
c6 xu hudng ting khi ting néng do PAC. Diéu nay co6
thé giai thich do & noéng d6 20 mg/L, d6 lang duc cua
nudée bao hoa, vugt qua ham lugng nay, chét trg lang
trd thanh tac nhan giy ra d¢ duc cta nudc. Bén canh
do, dé dang nhan thdy, thai gian xu ly cang dai thi do
duc trong nudc cang giam. Vi thai gian ling duc 13 20
phut thi d6 lang duc thay d6i khong dang ké. Pic biét,
két qua nghién ctu ciing cho thdy, PAC hoan toan xt
ly dugc lugng chit rin lo ling trong nudc song & tit ca
cac nong do va thoi gian khao sat. Vivay, nong do PAC
20 mg/L va thoi gian lang 20 phuat dugc st dung dé xu
ly so bd mau nudc song nghién ctiu nham loai nhanh
nhiing chét rin lo lting, bao vé thiét bi va vat liéu loc.

3.2. Khdo sdt qud trinh phii nano bac lén than
hoat tinh
Trong khao sat nay, nong dé dung dich bac khoang
1.107 - 10.10? mg/L dugc tién hanh pht lén 5 g than
hoat tinh v6i thoi gian khudy 6 gio. Ty 1¢ nano bac phua
1én than dugc xac dinh bang phuong phap phan tich
ICP-MS va dugc trinh bay trong Bang 1.

Bang 1: Két qua khao sat nong do dung dich nano bac phu
1én than hoat tinh

Dd nano - Ag C,gac (mg/kg) S (M/8)
(mg/L)
1.102 5.14 793.983
5.10% 17.2 723.459
10.102 33.4 697.736

Két qua trinh bay 6 Bang 1 cho thdy, khi tang nong
d6 dung dich bac dan dén ting ty 1¢ bac phu lén than
va giam dién tich bé mat riéng. Su giam dién tich bé
mat riéng c6 thé dugce giai thich do hién dién ctia nano
bac trén bé mit than hoat tinh, dua vao két qua phan
tich SEM & Hinh 3 [7, 8]. Khi ting n6ng d¢ dung dich

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

bac tti 1.10 1én 10.107 mg/L thi ty 1¢ phu bac ting 6.5
lan va dién tich bé mit riéng giam khoing 96 m*/g. O
néng do dung dich bac 10.10? mg/L, dién tich bé mat
riéng giam khong nhiéu so véi dién tich bé mit riéng
cua than. Néu tiép tuc ting nong do dung dich bac sé
dan dén dién tich bé mat riéng gidm nhiéu, trong khi ty
1é phti bac da bao hoa va ting khong déang ké, diéu nay
6 thé anh hudng dén hiéu qua loc [8]. Vi vay, lya chon
dung dich nano bac c6 néng d6 10.10? mg/L d€ thuc
hién khao sat anh hudéng cta thoi gian khudy.

Hat
nano Bac

A Hinh 3: Anh SEM mdu than hoat tinh phit nano bac
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A Hinh 4: Ty 1é phti bac lén than theo thoi gian khudy

Két qua 6 Hinh 4 cho thay, ham lugng bac pht 1én
than hoat tinh ty 1¢ thudn véi thoi gian khudy va khi
tang thoi gian khudy tu 8 gio dén 12 gid thi ham lugng
nano bac phu lén than ting khong dang ké. Diéu nay ¢
thé dugc giai thich do phan 16n lugng bac da phu 1én bé
mdt than, vi vdy khi tang thoi gian khudy 1én lugng bac
trén bé mdt than hau nhu tang 1én khong nhiéu [7, 8].
Do d6, lua chon dung dich nano bac c6 ndong d6 10.102
mg/L va thoi gian khudy 8 gio d€ thuc hién qua trinh
pht nano bac 1én than hoat tinh 1am vat liéu loc d€ xt
ly nu6c song Hau Giang vao mua ld chinh vu thang 9.

3.3. Khdo sdt khd ndng xit ly nudc ciia nano-Ag/AC

Trude khi dan qua cdt loc chita than hoat tinh phu
nano bac, mau nudc song ban dau va nudc da xt ly so
b véi chat trg ling PAC dugc phan tich danh gid cac
chi tiéu duing trong nudc uéng va két qua thé hién Bang
2. Hiéu qua loc dugc danh gia thong qua cac chi tiéu
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Bang 2: Két qua khao sat kha ning xi ly nudc caa than hoat tinh pha nano bac

Chi tiéu Nué6c Chiéu cao vat liéu loc (cm) QCVN
Ban ddu | Sauling 0,5 1 2 3 4 5 01-
1:2018/
BYT
pH 6.93 6.93 6.93 + 6.95 + 6.93 + 6.93 + 6.93 + 6.93 £ 6.5-8
0.014 0.006 0.006 0.006 0.015 0.006
Do duc 138 13 0.35+ 0.23 + 0.3+£0.02 | 0.4 £0.02 0.4+ 0.42 + <2
(NTU) 0.01 0.015 0.015 0.02
TDS 80 76 77 £ 3.5 77.67 £ 79.67 £ 79.34 £ 78.34 £ 78+ 4.3 < 1000
(mg/L) 49 5.1 7.2 6.3
Poé mau 485 37 29.67 17.00 6.67 £1.53 0.33 + -- -- <15
(TCU) +1.15 +1.73 0.08
$S (mg/L) 90 - - - - - - - -
Coliform
(MPN/100 24000 24000 KPH KPH KPH KPH KPH KPH 0
mL)
Fecal 1500 1500 KPH KPH KPH KPH KPH KPH 0
(MPN/100
mL)

Ghi chu: KPH: khong phat hién; (--) SS sau khi qua x1i Iy so b thi khong con niia

ctia nudc gobm pH, do duc, do mau, TDS, SS, Coliform
tong va Fecal coliform & cac chiéu cao vt liéu loc khac
nhau va dugc so sanh trong Bang 2.

Dua theo Quy chudn ky thuit quoc gia QCVN 01-
1:2018/BYT vé chat lugng nudc sach st dung cho muc
dich an udng, khao sat cho thiy nudc sau khi qua 16p
than hoat tinh phti nano bac c6 chiéu cao tli 2 - 5 cm
thi tat ca cac chi tiéu danh gia déu trong khoang cho
phép va do chénh léch céc chi tiéu & cac kich thudce cot
loc khac nhau khong nhiéu. Déc biét, chi tiéu Fecal va
Coliform dat hiéu qua xt ly tuong doi cao sau khi qua
16p than phti nano bac. Bén canh do, nghién ctiu khao
sat thoi gian st dung cot loc véi kha nang loc nudc
trung binh 20 lit nudc/ngay cho thdy tudi tho trung
binh clia cot loc ¢6 chiéu cao 2 cm va 3 cm 14n lugt 1a
40 ngay va 65 ngay, vdi gia thanh tuong ting 14an lugt la
400 nghin dong va 550 nghin dong. Tt nghién ctiu trén
két ludn rdang nudc song muia 1t chinh vu cé thé dugc
xu ly hiéu qua, chi phi thip thanh nudc sach phuc vu
nhu cdu dn udng bang thiét bi loc don gian va co dong
dé€ ngudi dan c6 thé di chuyén hodc mang theo khi can
thiét. Nghién ctiu gép phén giai quyét nhu cau nguon
nudc hgp vé sinh cho nguoi dan & cac ving 1a lut kéo
dai nhu d6ng bing song Ctiu Long.

TAI LIEU THAM KHAO
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4. Kétluan

Nghién cttu t6ng hgp thanh cong vat liéu loc than
hoat tinh phti nano bac mdt cach don gian va hiéu qua
bang cach khudy trén hon hgp dung dich nano bac
néng do 10.10? mg/L véi 5 g than hoat tinh trong thai
gian khudy 8 gio. D€ bao vé thiét bi loc va loai nhanh
nhiing chét ran lo lting khong tan, nudc séong mua la
chinh vu dugc xti ly so b v6i chat trg lang PAC & nong
d6 20 mg/L va thoi gian lang 20 phuat. Két qua nghién
ctu chi ra rdng, nudc sau khi qua 16p than phu nano bac
v6i chiéu day tii 2 cm thi tat ca cac chi tiéu danh gia cua
nudc nhu pH, do duc, do mau, TDS, SS, Coliform téng
va Fecal coliform déu nam trong khoang cho phép cta
nudc sach phuc vu muc dich an uéng theo Quy chuédn
ky thuat quoc gia QCVN 01-1:2018/BYT. Dac biét, qua
trinh loc da loai bo dugc vi khudn Coliform téng va
Fecal coliform véi hiéu qua tuong doi cao 100%. Do do,
than hoat tinh dugc phti nano bac cé thé dua vao ting
dung trong qua trinh xt ly nudc séong vung la lut kéo
dai nhu d6ng biang song Cliu Long nham san xudt nudc
sach phuc vu nhu ciu an uéng mot cach don gian, kinh
té va co dongm

nudc thdi st dung vat liéu nano kim logi héa tri 0 trén nén
vat liéu nano sdt, in: C.s.h.t. tué (Ed.)Viét Nam, 2018.

3. RR. Khaydarov, R.A. Khaydarov, O. Gapurova, I
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Biocide for Water Treatment Applications, in: R. Prasad, T.
Karchiyappan (Eds.) Advanced Research in Nanosciences
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A STUDY ON WATER TREATMENT USING SILVER
NANOPARTICLES COATED ON ACTIVATED CARBON

Tran Anh Khoa, Nguyen Thi My Loan, Tran Tuyet Suong, Do Hai Sam, Hoang Hien Y
HoChiMinh City University of Natural Resources and Environment

ABSTRACT

The study presented the preparation of silver nanoparticles (Ag-NPs) loaded on activated carbon (AC)
which revealed the high capacity for water treatment via some investigated parameters of drinking water
including pH, turbidity, color, suspended solids (SS), total dissolved solids (TDS), Fecal Coliform and total
Coliform. Activated carbon was added to the as-prepared Ag-NPs with vigorous stirring to ensure its even
dispersion and distribution in the solvent resulting to the best coating of Ag-NPs on AC. It was found that
as the concentration of silver solution increased, an enhancement in the coated silver amount and a slight
reduction in the specific surface area were observed. At silver concentration of 10.10? mg/L, the surface area
decreased by about 96 m?*/g while the coated silver amount increased excessively by 6.5 times as compared
to that of 1.10* mg/L. Further increasing concentration of Ag-NPs may cause the significantly reduction of
surface area, which would have negative impact on the efficiency on water treatment. The treatment of river
water could be categorized to: preliminary sedimentation using PAC of 20 mg/L and filtration in the column
filled with the various thickness of Ag-NPs-AC. The results showed that the filtered water using the Ag-NPs-
AC layers of above 2 cm satisfied the standard of QCVN 01-1:2018/BYT for drinking water such as pH of 6.9,
turbidity of 0.3 — 0.42 NTU and TDS of 77 - 79.7 mg/l. In particular, Ag-NPs-AC performed efficiently in
bringing down Fecal Coliform and total Coliform to zero.

Key words: Silver nanoparticles, silver nanoparticles coated on activated carbon, water treatment, QCVN
01-1:2018/BYI.
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NGHIEN CUU KHA NANG XU LY AL, CR TRONG NUGC THAI
LANG NGHE TAI CHE NHOM BANG PHUONG PHAP KEO TU

P6 Tién Anh’

Nguyén Minh Ngoc, Tran Thi Thu Lan |(2)

Hoang Thi Bich Hoan, Lé Thi Linh

TOM TAT

Tai ché, tai stt dung cdc ngudn rac thai la mot trong nhiing giai phap quan trong dé€ tiét kiém tai nguyén
thién nhién, BVMT do d6 cac lang nghé tai ché phat trién manh mé nhat la lang nghé tai ché kim loai, tai
ché nhya dugc xuat hién rat nhiéu & cac ving néng thon. Hién trang moi trudng tai cac lang nghé bi 6
nhiém khong khi, nuéc gay anh hudng dén moéi truong song ctia dan. Noi dung nghién ctiu cua dé tai ma
KC08.20/16-20 la nghién ctiu thu hoi va xu ly khi thai, chat thai ran, nudc thai bang cac cong nghé tién tién.
Trong bai bao nay ching t6i dua két qua nghién ctiu xti ly nudc thai lang nghé tai ché nhom tai lang Binh Yén,
huyén Nam Truc, tinh Nam Dinh bing phuong phap keo tu. D6i tugng nudc thai nay 6 nhiém kim loai nang
rdt cao ddc trung la tong Cr: 53-80 mg/l, Al: 548-900 mg/l, pH: 11,25-12,52. Nghién ctiu t6i uu qua trinh dé
thu hoi Al, xti Iy Cr bang céc chat keo tu FeCl,, PAC déng thoi thu hoi bong keo lam chat xic tdc quang. Kha
nang thu hoi Al dat dugc hi¢u suat 98,97% khi diéu chinh pH= 6,57. Hiéu qua xti Iy Cr bang FeCl, cao hon rat
nhiéu so v6i PAC. Hiéu suét xti Iy Cr bang chét keo tu FeCl, va PAC lan lugt dat 81% khi cho FeCl, 250 mg/1,
pH= 6,41 va 13,5 % khi cho PAC 2000 mg/l. Tuy nhién, néu khong thu hoéi Al, kha nang xt ly dong thoi Al va
Cr bing chat keo tu FeCl, 250 mg/l dat hi¢u qua xt ly rat cao d6i véi cd Al va Cr. Khong diéu chinh pH hi¢u

qua xt ly Cr dat 99% trong khi xti ly Al dat 90%.

Tu khoa: Lang nghé tdi ché; xit ly Cr; xii ly Al; keo tu va hdp phu.
Nhan bai: 8/10/2020; Svia chiia: 22/12/2020; Duyét dang: 25/12/2020.

1. M6 dau

Theo bao cdo ctia BO Nong nghiép va Phat trién
noéng thon, tinh dén nam 2019 s6 lang nghé va lang
c6 nghé & nudc ta la 5.096 lang nghé, trong d6 s6 lang
nghé truyén thong dugc cong nhéan theo tiéu chi lang
nghé hién nay ctia Chinh phula 2.009 lang nghé. Trong
$6 d6 c¢6 dén hon 100 lang nghé tai ché cac loai trén dia
ban ca nudc, trong d6 chu yéu 1a cac lang nghé tai ché
kim loai (chiém trén 80%)[1]. Ty trong cic co s& cd
quy mo6 nhd chiém téi trén 90% ty s6 cac co s6 tham gia
nganh tai ché. Véi quy mo nhé trinh dé quan ly, trinh
do6 cong nghé lac hau, thiét bi tu ché hoac nhap khau tu
Trung Qudc tao ra hiéu sudt thip, chat lugng san phdm
tai ché va an toan ctia sain phdm khong cao, thudng gay
cac van dé 6 nhiém moi trudng nghiém trong nhu da
thay trong rat nhiéu nghién ctiu va bao cdo dugc thuc
hién tai cac lang nghé tai ché & Viét Nam.

1 Téng cuc Khi tugng thity vdan, B¢ Tai nguyén va Moi trudng

Phan 16n cac co s6 tai ché nhd va rat nhé trong lang
nghé, cong nghé tai ché thuong lac hiu va tha cong,
hiéu sudt tai ché thip, do chinh xdc ctia san phdm khong
dam bao, san phdm tdi ché thuong c6 chat lugng va do
an toan thép, cac thiét bi tai ché chu yéu nhap tu Trung
Quoéc va ché tao gia cong thém mot s6 tinh nidng cho
pht hgp véi yéu cau ctia chu doanh nghiép. Hoat dong
tai ché thu cong & cac lang nghé dién ra mot cach tu
phat va dugc duy tri trong sudt nhiéu ndm qua véi hién
nay dang c6 1ai do khong phai tuin thu céc tiéu chuidn
moi trudng nhu doi véi cac co sd san xudt cong nghiép.
Phan I6n céc co san xudt lang nghé khong muon dau tu
cho dy an moi truong va ciing khong muon chi phi van
hanh h¢ théng xt Iy moi trudng, cho du ching dem lai
ich lgi truc tiép cho nguai dan.

Theo Nguyén Thi Kim Thai va Luong Thi Mai
Huong [2], cong nghé san xudt tai cac lang nghé mang

2 Vién Cong nghé moi trucng, Vién Han lam Khoa hoc va Cong nghé Viét Nam
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tinh thu cong nén muc tiéu hao nguyén nhién liéu
déu 16n va mtic thai ra moi truong cling cao. Cac chat
thai, ddc biét la chat thai ran va nudc thai ciing da bat
dau dugc quan tdm thu gom tai cac lang nghé thong
qua mot s6 cac chuong trinh quéc gia nhu Chuong
trinh Muc tiéu quoc gia xdy dung néng thon méi. Tuy
nhién, viéc thu gom nay méi chi tap trung vao chat
thdi rin va nudc thai sinh hoat, chua tip trung vao cac
chét thai tli san xudt clia cdc lang nghé.

Nudc thai lang nghé tai ché nhéom cé déc trung la
Al va Cr cao hon réit nhiéu lan so véi tiéu chudn xa
thai. Tuy nhién, tai cic lang nghé hién nay van thai truc
ti€p ra moi truong ty nhién ma khong ap dung phuong
phép xt ly nao. D€ giai quyét vin dé nay, cdn thu gom
va c6 phuong an xt ly kha thi vé mat kinh té€ ciing nhu
tiéu chudn xa thai. Cong nghé xt ly ngudén nudc chua
kim loai nang néi chung (trong d6 c6 nudc thai tu tai
ché kim loai) van dugc ap dung theo phuong phéap xu
ly hoéa ly truyén thong [3]. Ngoai ra, nhiéu phuong
phap khac cting da dugc nghién ctiu va ap dung cho xtt
ly nhu: hap phuy, loc mang, quang xuc tac, cong nghé
nano... [4]. Cic phuong phdp hidp phuy, trao déi ion
tuong doi hiéu qua trong xt ly nudc thai chia kim loai,
tuy nhién viéc ap dung vao thuc té€ dic biét la doi véi
cac lang nghé san xuit nho 1é rat khé khan trong khau
van hanh va ton kém. Do6i véi nude thai lang nghé tai
ché nhom thi Cr(VI) kho xti ly hon va cling la chat rat
doc hai néu thai ra moi truong. Qud trinh keo tu da
dugc cac nghién ctiu chiing minh tuong do6i hiéu qua
xt ly Cr va dac biét van hanh don gian véi chi phi thip
[5,6]. Muc dich ctia nghién ctiu nay la danh gia kha
nang thu hoi Al ciing nhu xt ly Cr bang hai loai chat
keo tu la PAC va FeCl,. Ngoai ra, cac diéu kién keo tu
t6i uu nhu pH, ham lugng chat keo ty, thoi gian khudy
nhanh ciing dugc khéo sat dé tim ra diéu kién van hanh
t6i uu nhat cho qua trinh keo tu.

Trong ngudn nudc, mdt phan cac hat thuong ton
tai 6 dang cac hat keo min phan tan, kich thuéc cac
hat thuong dao dong tli 0,1-10 micromet. Cac hat nay
khong néi cing khong ling, do d6 tuong déi kho tach
loai. Vi kich thudc hat nho, ty s6 dién tich bé mét va thé
tich ctia chuing rat 16n nén hién tugng hoa hoc bé mit
tré nén rit quan trong.

Nhiing hat rin lo ling mang dién tich 4m trong
nudc (keo sét, protein...) sé hut cac ion duong tao ra
hai 16p dién tich duong bén trong va bén ngoai. Lép ion
duong bén ngoai lién két 1ong 1éo nén c6 thé dé€ dang bi
trugt ra. Nhu vay dién tich am cta hat bi gidm xudng.
Thé dién dong hay thé zeta bi giam xudng [6].

Nguyén tdc cia qud trinh keo tu tao bong:

- Lam mét tinh 6n dinh ctia cac hé keo thién nhién.

- Tao ra hé keo méi c6 kha nang két hgp tao thanh
nhiing bong cdn 16n, lang nhanh, ¢ hoat tinh bé mat

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

cao, dugc loai bo biang phuong phép ling hoac loc.
Co ché keo tu, tao bong [4]

Muc dich ctia qua trinh keo tu - tao bong 1a gidm thé
zeta, tlic 1a gidm chiéu cao ctia hang rao nang lugng dén
gia tri gidi han, sao cho cac hat rdn khong d4y 1an nhau
bang cach cho thém vao cdc ion c6 dién tich duong dé
pha v& su 6n dinh cta trang thai keo ctia cac hat nho
trung hoa dién tich. Kha nidng dinh két tao bong keo
tu tang 1én khi dién tich cua hat giam xudng va keo tu
tot nhat khi dién tich ctia hat bang khong. Chinh vi vay
luc tac dung lan nhau gitia cac hat mang dién tich khac
nhau giti vai tro chu yéu trong keo tu. Luc hut phén ti
tang nhanh khi giam khodng cach gitia cac hat bang
cach tao nén nhiing chuyén dong khac nhau dugc tao
ra do qua trinh khudy trén. Ta c6 thé lam mdt tinh 6n
dinh ctia cac hat keo bang cac bién phép:

- Nén 16p dién tich kép dugc hinh thanh gitia pha
ran va long bing cach giam dién thé bé mat bang hap
phu va trung hoa dién tich.

- Hinh thanh cac ciu noi gitia cac hat keo.

- Bat giti cac hat keo vao bong can.

Trung hoa dién tich

« Hap thu céc ion hay phan tt mang dién tich trai
dau véi dién tich ctia hat keo. Liéu lugng chat keo tu t6i
uu cho vao sao cho dién thé zeta bang 0 mV.

« Giam thé nang bé mat ttic la giam dién thé zeta khi
do sy ddy tinh dién cua céc hat keo gidm xudng va c6
kha nang két noi lai nho luc tuong tac tinh dién, khi d6
hé keo mit di tinh 6n dinh.

« Tang ham lugng chat keo ty, néu lugng chat keo tu
cho vao qua nhiéu sé gay hién tugng keo tu quét bong.
Qua trinh nay lam tang hiéu qua keo tu lén, hé keo
cang bi mét dn dinh.

Tao cau ndi

Dé€ ting cudng qua trinh keo tu tao bong ngudi ta
cho thém vao cac hgp chit polymer trg keo tu. Cac
polymer nay tao su dinh két gitia cac hat keo lai véi
nhau néu polyme nay va cac hat keo trdi ddu nhau.

Co ché tao cau néi xdy ra & 5 phan ng:

Phan dng 1: Hap phu ban dau & liéu lugng polyme
to1 uu. Phéan ti polyme dinh vao hat keo.

=~ =
Tan hitng c3m . ) .
N -’

Lam 3 iimh $u dish cin bl Bong c3n
TA0 BONG CAN

Budc diu bip phycic hyi khi ching ia dua vao mi higng polymere 181 wu

M (O — TS

Lam m31 1imh §u djnh cia hy1

Polymerte H31 ¢ bd1 vin
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Phan ng 2: Hinh thanh bong can. Puoi polyme da
héap phu c6 thé dudi ra va gan két véi vi tri trong trén bé
mat hat keo khac > hinh thanh bong can.

Phan ting 3: Hip phu lan hai ctia polyme. Néu doan
cudi dudi ra va khong tiép xtc v6i vi tri trong trén hat
khéc va gip lai > tiép xuc v6i mat khac cua chinh hat
dd > 6n dinh lai.

Phan iing 4: khi liéu lugng polyme du. Néu polyme
thém vao du nhiéu, bé mat hat bao hoa cac doan polyme
> khoéng c6 vi tri tréng d€ hinh thanh cdu n6i > hat keo
6n dinh trd lai.

Phan ting 5: V& bong cin, v6 vun bong can khi xao
tron nhiéu.

Trong toan by qua trinh (5 phan ting trén), co ché
chinh la: hdp phu va tao cau ndi va co ché phu la: trung
hoa dién tich.

Héa chit keo tu [8]

Dbé thuc hién qua trinh keo tu, ngudi ta cho vao
nudc cac chat phan tng thich hgp nhu: phén nhom
AL(SO,),, phen sat FeSO, hodc FeCl,. Cac loai phén
nay dugc dua vao nudc dudi dang dung dich hoa tan.

Dung phén nhom:

Khi cho phén nhom vao nudc, chung phéan li tao ion
AP* bi thiy phan tao thanh AI(OH)..

Ngoai Al(OH), la nhéan t6 quyét dinh dén hiéu qua
keo tu tao thanh con giai phong ra cac ion H*. Cac ion
H* nay sé dugc khti bang d6 kiém tu nhién ctia nuéc
(dugc danh gia bang HCO,").

Truong hgp do kiém tu nhién ctia nudc thap, khong
du trung hoa ion H* thi can phai ki€ém héa nude. Chat
dung d€ kiém hoa théng dung 1a voi (CaO), soda
(Na,CO,), hodc xiat (NaOH).

AP* + 3H O » AI(OH), + 3H*

Diing phén sat:

Pheén sat chia lam hai loai la phén sat IT va phén sit
II1. Phen Fe(II) khi cho vao nudc phén li thanh ion Fe**
va bi thty phan thanh Fe(OH),. Phén Fe(III) khi cho
vao nudc phan li thanh ion Fe** va bi thily phan thanh
Fe(OH),.

Phan ting thuy phan:

Fe* + 2HO > Fe(OH), + 2H*

Fe* + 3H,0 > Fe(OH), + 3H'

Hiéu qué keo tu phu thudc vao nhiét do cta nudc,
ham lugng va tinh chit ctia can. Ngoai ra ngudi ta c6 thé
dung cac chit trg dong tu téng hgp nhu podyacrynat,
polyacryamil. Trong mot vai trudng hgp dioxit silic
hoat tinh, plyacrynat, polyacryamil dugc dunglam chat
keo tu thay phén. Khac véi keo tu bang chat dién li hoac
béang hé keo ngugc ddu, co ché phan ting & day chu yéu
la cac tuong tac hod hoc. Do kich thudc 16n va dai nén
cac hgp chit cao phén ti keo tu cac hat cin bén trong

10 | Chuyén d@é IV, thang 12 nam 2020

nu6c dudi dang chubi. Kiéu lién két nay réit thuin loi
cho qua trinh hinh thanh va lang cac bong can.

Céc tdc nhan keo tu nhu PAC, cdc mudi sit, mudi
nhom... dugc st dung nhu céc tdc nhan keo tu giup
tao bong, két tia cac ion kim loai trong nudc thai.
Khi b8 sung cac tac nhan keo tu vao trong nudc thai,
chung phén li tao thanh cac cation Al’*, Fe’*, ching
tham gia vao cac phan tng hinh thanh cac hat keo
hodc cac hydroxit. Sau khi bd sung cac chét trg keo
(cac polyme mach dai, cao phan tt), cac hat keo sé bi
héap thu béi polyme, két dinh véi nhau tao thanh bong
va ling xudng.

Déi v6i phen nhom, khi pH thip hon 6,5 kha nang
hinh thanh Al(OH), két tda hau nhu khong xay ra. Néu
hé ciing chitia nhiing cdu ti mang dién tich duong thi
chung sé khong tuong tac v6i nhau. Do do, qua trinh
keo tu khong xay ra. Trong moi truong kiém (pH>8),
qua trinh tao thanh Al(OH), xdy ra. Néu cac cdu td
trong hé mang dién tich am thi cting sé khong xay ra
qua trinh keo tu. Do d6, hiéu qua xt ly sé thap.

D6i véi cac mudi sat, trong moi trudng axit sat ton
tai chtl yéu 6 dang monomer mang dién tich duong
nhu Fe’*, Fe(OH)*. Néu hé 1a huyén phu tich dién
duong thi qua trinh keo tu khong dién ra. Trong moi
truong kiém, dang ton tai cht yéu cta sat la Fe(OH)*.
Vivay, néu hé huyén phu tich dién 4m thi qua trinh keo
tu cing khong dién ra.

2. Doi tugng va phuong phap nghién ctiu

Nuéc thdi
Nudc thai sti dung trong nghién ctiu nay la nuéc
thai tii lang nghé tai ché nhom tai lang Binh Yén, xa
Nam Thanh, huyén Nam Truc, tinh Nam Dinh c6 déc
trung nhu 6 Bang 1. Nudc thai ¢ dac trung la pH cao,
Al va Cr(VI) rét cao.

Bang 1. Thanh phén cia nudc thai lang nghé tai ché Al su
dung trong nghién ciiu

Thong s Khoang dao dong
pH 11,25 - 12,52
Cr(VI) (mg/l) 30,3 - 50,3
Cr(III) (mg/l) 10,3 - 20,4
Cr, (mg/l) 53 - 80,3

Al (mg/l) 548 - 900

St (mg/1) 0,74 - 1,1

Zn (mg/1) 1,2-1,8

Pb (mg/1) 0,111 -0,5

Chdt keo ty, trg keo: Cac dung dich keo tu géc dugc
pha v6i nong do 50 g/l tii cac chit keo tu PAC (giai
nghién ctu tu 250 mg/1; 500 mg/1; 750 mg/1; 1000 mg/l;



1250 mg/l; 1500 mg/l; 1750 mg/l), FeCl, (giai nghién
cuu tii 250 mg/l; 500 mg/l; 750 mg/l; 1000 mg/l; 1250
mg/1) tinh khiét phéan tich. Dung dich dung hang ngay
dugc pha loang hodc ldy truc tiép tii dung dich goc.
Chat trg keo loai anion dugc pha v6i néng do 1 g/l (mbi
thi nghiém dugc bd sung 1ml chét trg keo).
Thi nghiém nghién ciiu thu hoi Al va Cr
Thi nghiém dugc tién hanh hanh trén thiét bi Jartest
JLT6 (VELP, Y) nhu sau: Ldy 400 ml miu nudc thdi vao
cOc thuy tinh c6 thé tich 1000 ml sau d6 diéu chinh pH
trong cac giai nghién ctu tii 4 - 9, khudy nhanh (150
vong/phut) trong vong 3 phut sau d6 dé lang 30 phuit,
tach phan nudc trong & trén bing cach loc qua gidy loc
v6i bo hit chan khong, thu duge két tia trang d6 chinh
la Al(OH),. Nu6c sau loc dugc diéu chinh pH trong
gidi tii 2 - 8 sau d6 b6 sung nong do Na,SO, néng do
100 mg/l, sau d6 nang pH 1én ti 7 - 8. Sau do tach két
ttia va ldy phén sau loc d€ phan tich Cr tong.

Thi nghiém nghién ciiu chdt keo tu dé'loai bé dong
thoi Al va Cr
Thi nghiém dugc tién hanh trén thiét bi Jartest JLT6
(VELP, Y) nhu sau: Liy 200 ml mau nudc théi vao céc
thuy tinh c6 thé tich 1000 ml, bé sung chat keo tu véi
cac nong do khac nhau va chinh pH (d6i véi chat keo
tu la PAC thi giai pH dugc khao sat tu 4 - 9, doi véi
chit keo ty 1a FeCl, thi pH dugc nghién ctiu trong giai
2 - 11) tti ctia mau nudc dén gia tri xac dinh trude (néu
can thiét), khudy nhanh (150 vong/pht) trong vong 1
- 5 phut, sau d6 khuay nhe (50 vong/phtt) trong vong 5
phut. D€ ling ty nhién 30 phut rdi 14y mau nudc trong
& trén, xac dinh cac chi s6 pH, Cr(VI), Cr (III), Cr t6ng,
Al

Phuong phdp phan tich

a. Xdc dinh ham lugng Cr(VI) theo tiéu chudn
TCVN 6658 : 2000

Lay 25 ml mau (mau dugc ldy phan trong & trén c6c
phan tng) vao c6c 50 ml. Thém vao d6 0,5 ml dung
dich dém photphat r6i diéu chinh pH trong khoang
7,5 + 8 bang dung dich H SO, hodic NaOH. Sau d¢6
thém vao 0,1ml dung dich nhém sunfat, lac déu va loc.
Dich loc thu dugc cho vao binh dinh mitc 50 ml ro6i
thém 1 ml dung dich H,PO, (7:3) va 1 ml dung dich
diphenylcacbazit. Thém nudc cit téi vach muc va lac
déu. bé yén khoang 10 phut, do mat d6 quang  541nm
va ap vao dudng chudn dé€ xac dinh ham lugng Cr(VI)
trong mau phan tich.

b. Xdc dinh tong ham lugng crom tong theo tiéu
chudn TCVN 4574:1988

Lay 25 ml mau nudc cin phan tich cho vao c6c ¢ 50
ml. Trung hoa bang dung dich H SO, hoac NaOH. Sau
d6 thém 0,5 ml dung dich H,SO, 1N, 5 ml dung dich
kali pesunfat. Pun s6i dung dich 25 + 30 phut (d€ oxy

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

i)

héa hoan toan va phan huy hét pesunfat du vi néu du
pesunfat sé ngdn can qud trinh xac dinh sau nay). D€
nguoi roi chuyén tat ca vao binh dinh mtic 50 ml va tié€p
tuc tién hanh nhu quy trinh xac dinh Cr(VI).

3. Két qua nghién citu va thao ludn
3.1. Thu hoi Al, Cr

a. Thu hoi Al

Nudc thai ctia lang nghé tai ché Al c6 ham lugng
Al rat cao (theo két qua khao sat ham lugng Al dao
dong trong khoang tli 548 - 900 mg/1), do d6 chung toi
tht nghiém thu hoi Al trudce khi xt ly Cr(VI). Dya vao
trang thai ton tai cling nhu kha nang két tua cua Al nén
trong nghién ctiu nay chung t6i khao sat cac diéu kién
pH trong khoang 4 - 9 sau d6 cho vao khudy nhanh 3
phut thu hoi két thia Al trang & phia duéi day binh. Két
qué dugc thé hién trén Hinh 1.
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Két qua nghién ctiu cho thdy, thu hoi Al t6i uu & pH
ti 6-7, Al thu hoi dat 99 - 95%. Thu hoi nhom khi pH &
trung tinh, pH=9 thi hiéu qua thu hoi Al thap dat 39%.
Kha ning thu héi Al tuong d6i cao nén day ciing la mot
huéng giup giam that thoat nhom ra moi truong.

Sau khi diéu chinh pH, ham lugng Cr tong hau nhu
khong thay d6i. Tién hanh keo tu Cr bing cac tac nhan
keo tu khac nhau. Ngoai ra, cac diéu kién keo tu téi
uu (pH, lugng chat keo ty, thdi gian khudy nhanh) da
dugc khéo sat.

b. Thu hoi Cr sau qud trinh tdach Al

Sau qua trinh thu héi nhom, tiép tuc tién hanh thu
hoi Cr véi cac diéu kién pH khac nhau tii 2-8. Gia tri
pH c6 thé anh hudng l6n dén dang Cr(VI) hay Cr(III)
va san phdm thay phén cta chit déng tu. Nhu dugc
trinh bay trong Hinh 2, khi néng do ban dau ctia kim
loai ndng khong d6i nhan thay lugng kim loai ning dau
ra thay ddi r6 rét, chi ra pH c¢6 anh hudng dang ké dén
viéc loai bo kim loai trong nudc thai. Doéi véi Cr(VI),
khi khtt Cr(VI) thanh Cr(III) & diéu kién axit, diéu nay
da cung cap du Cr (III) cho phan ting tao két tia & phan
ung sau.
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A Hinh 2. Anh huéng pH dén hiéu sudt xit 1y Cr

Tuy nhién, khi pH qua thap thi Cr(OH), va céc hat
keo hydroxit sat gan nhu khong hinh thanh, do d6 hiéu
qua dong tu kém va hiéu qua thu Cr tong la thdp va
khong dugc nhu mong muoén. Khi pH ctia nudc tho
cao hon 8, né c6 xu hudng tao ra cac chat keo hydroxit
sat, dan dén dnh hudng xdu dén phan ting khu Cr(VI)
trong diéu kién kiém, do d6 khong du Cr(III) d€ tao
Cr(OH)..

Két luan: Khi pH ti 2-6 thi hiéu qua loai bé Cr(VI)
c6 thé dat tii 98-94.5% nhung hiéu suat thu hoi Cr tong
lai t6i uu & diéu kién pH tii 6-7. Cho thay diéu kién loai
bo Cr tdng t6i uu trong khoang pH tit 6-7 la hiéu qua
nhat. Két qua cling dung véi ly thuyét vé qua trinh khu
Cr(VI) vé Cr(III) va qud trinh tao keo Cr(OH),.

3.2. Xu ly dong thoi Cr va Al bang phuong phdp
keo tu
a. Anh huéng ciia pH dén hiéu qud xit ly Cr

Mic du gia tri pH r6 rang la mot thong s6 quan
trong trong qua trinh keo tu, nhung nhiéu khi n6 da bi
bd qua trong cac nghién ctiu. Nhiéu nghién ctiu chi xac
dinh ham lugng t6i uu ctia chat keo tu 6 do pH nhat
dinh ma bo qua anh hudéng cta pH. Tuy nhién, néu
khong xac dinh dugc gia tri pH t6i uu thi sé chua thé
hién r6 dugc hiéu qua thuc su ctia qua trinh keo tu cé
dat hay khong. Do do, viéc xac dinh dugc khoang pH
to1 uu trong qua trinh keo tu la rat can thiét boi vi gia tri
pH anh hudng dén dién tich bé mat gitia loai chat keo
tu va tap chat dugc loai bo.

+ Anh hudng ctia pH dén hiéu qua keo tu bang PAC

C6 dinh ham lugng chét keo tu PAC 1250 mg/l,
thay d6i pH trong dai tii 5 - 9. Két qua nghién ctiu anh
hudng cta pH dén hiéu qua xt ly Cr dugc thé hién
trén Hinh 3. Tt két qua thuc nghiém cho thay hiéu qua
xu ly Cr bang PAC la khong cao, tuy nhién pH ciing
c6 anh hudéng dén hiéu qua xu ly. pH t6i uu cho xt
ly Cr la trong mdi truong axit rat nhe dén trung tinh
ti 6 - 7. Két qua nghién ctiu nay tuong doi phu hop
v6i ly thuyét. O moi trudng axit khong xay ra su hinh
thanh két ta AI(OH),, con & moi truong kiém xay ra
qud trinh tao thanh aluminat AI(OH), tan, vi vay hiéu
qua keo tu cia mudi nhom & moi trudng axit hay moi
truong kiém déu théap.
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A Hinh 3. Anh hudng ciia pH dén hiéu sudt xit 1y Cr bang PAC

+ Anh huéng ctia pH dén hiéu qua keo tu bang FeCl,

C6 dinh ham ligng chét keo tu FeCl, la 750 mg/l,
thay d6i pH trong dai tit 5-11. Két qua nghién ctu anh
huéng cta pH dén hiéu qua xt ly Cr dugc thé hién
trén Hinh 4. T két qud thuc nghiém cho ta thdy pH
c6 anh hudng réit 16n dén hiéu qua xt ly Cr. O pH axit
hoac trung tinh hiéu qua xt ly Cr thap hon so v6i moi
truong kiém. Nhén thdy pH t6i uu trong xti ly Cr bang
FeCl, 1a trong khodng 9-10. Do trong nudc thai nghién
ctiu chia cht yéu Cr(VI) & dang Crommat CrO,*, khi
trong moi truong kiém véi H* rat nho ma OH' rét cao
sé c6 phan tng:

CrO,” +4H,0 + 3e = Cr[OH],| + 50H

Va khi thém muo6i Fe(II) vao dung dich thi trong
moi trudng kiém, st sé ton tai cha yéu & 2 dang két taa
hydroxyt va ban phan ting oxi héa khu ¢é thé xay ra la:

Fe(OH),| + e = Fe(OH),|
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A Hinh 4. Anh hudng ciia pH dén hi¢u sudt xit 1y Cr bing FeCl,

Bén canh phan ting oxi héa kht viia néu trén thi
thuc té€ khi thém Fe(II) vao hé dung dich nudc thai c6
moi truong ki€ém con gdn nhu dong thai tao ra cac két
tta hydroxyt Fe(OH),, AI(OH), va Cr(OH), rat it tan.
CrO,” + 3Fe*" + 4H,0 = Cr(OH),| + Fe(OH),| + 20H"

Sat(IT) bi oxi khong khi oxi héa dé dang trong moi
truong kiém:

4Fe’* + O, + 80OH  + 2H,0 = Fe(OH),|

Nhom tit dang Aluminat tan trong mai trudng kiém
manh chuyén thanh két ttia dang hydroxyt do d¢ kiém
giam (phan ting nay xay ra khi c6 phan ting cta sat(II)
G trén):

AlO* + 3H,0 = 2Al(OH) |



Trong 3 hydroxyt nay, Fe(OH), va Al(OH), la
nhiing dang két tta rat dé dong tu lang xudng rdi kéo
theo Cr(OH), va dong thoi cé thé khi hinh thanh lang
xuéng chung sé giti thém nhiing chit khac cé trong
dung dich va “lam trong” dung dich.

Két qua nghién ctiu anh hudng cta pH dén hiéu qua
keo tu Cr bang FeCl, trong nghién ctiu nay phtt hop véi
ly thuyét va cac nghién ctiu tuong tu [6,7]. Nudc thai
lang nghé tai ché Al c6 pH rat cao trong khoang 11,
vi vay néu khong thu héi Al, keo tu bang FeCl, 1a moi
truong kiém sé thudn 1gi hon, giam dugc lugng axit can
thiét d€ diéu chinh pH.

b. Anh hudng ciia ham lugng chdt keo ty dén hiéu
qud xui ly Cr

+ Anh huéng ctia ham lugng chit keo tu PAC dén
hiéu qua xu ly Cr

Tién hanh thi nghiém trong diéu kién pH t6i uu da
xac dinh dugc & nghién ctiu trén (d6i véi PAC pH toi
uu la 6 - 7), khudy nhanh trong 5 phut, khudy cham
trong 15 phat, dé lang 30 phut, ham lugng chiét trg keo
thém vao la 1 mg/l, chi thay d6i ham lugng chét keo
tu PAC tuong ting trong khoang 250; 500; 750; 1000;
1250; 1500 va 1750 mg/1.

Két qua nghién ctiu anh hudng ctia ham lugng chat
keo tu dén hiéu qua xti ly Cr dugc thé hién trén Hinh 5.
Két qua chi ra ham lugng PAC c6 anh hudng dén hiéu
qua xt ly Cr. Hiéu sudt xt ly tang dan khi ting ham
lugng PAC, hiéu sudt xti ly dat cao nhat khi ting ham
lugng PAC 1én dén 1500 mg/l, hiéu suét xt ly Cr dat
13,02%. Nhin chung tii két qua thi nghiém cho thay,
hiéu sudt xti Iy Cr bang keo tu v6i PAC la rét thap.
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A Hinh 5. Anh huéng ciia ham lugng PAC dén kha ndng xit
ly Cr

+ Anh huéng ctia ham lugng chit keo tu FeCl, dén
hiéu qua xu ly Cr.

Tién hanh thi nghiém trong diéu kién pH t6i uu da
xac dinh dugc ¢ nghién ctiu trén (d6i voi FeCl, pH t6i
uu la 9 - 10), khudy nhanh trong 5 phut, khudy cham
trong 15 phat, dé lang 30 phut, ham lugng chét trg keo
thém vao la 1 mg/l, chi thay d6i ham lugng chét keo

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

tu FeCl, tuong ung trong khoang 250; 500; 750; 1000
va 1250 mg/l. Két qua nghién ctiu anh hudng ctia ham
lugng chat trg keo dén hiéu qua xt ly Cr dugc thé hién
trén Hinh 6.
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A Hinh 6. Anh huéng ciia ham lugng FeCl, dén hiéu qud xii
ly Cr

Két qua Hinh 6 cho thdy, ham lugng FeCl, dnh
huéng ro rét dén hiéu qua xt ly Cr. V6i ham lugng
chat keo tu la 250 mg/l, hiéu qua xt ly Cr thdp nhat dat
45,15%. Khi tang ham lugng chat keo tu l1én 500 mg/1
thi hiéu sudt da ting 1én rat cao dat 92,3%. Hiéu suat xt
ly Cr dat cuc dai khi ham Iigng chét keo tu FeCl, 1a 750
mg/1 (dat 96,7%), sau do ting ham lugng chat keo tu
1én nhung hiéu suit van khong ting thém niia.

Vé ban chat qud trinh xti Iy Cr(VI) bang FeCl, thuc
chat 1a qua trinh khu Cr(VI) xuéng Cr(III), sau dé
Cr(III) sé lang hodc xay ra qud trinh keo tu v6i phén sat
dua vao. Khi Fe(II) bi oxi hoa thanh Fe(III) trong su c6
mdt ctia Cr(III) sé tao thanh phtic dang crom hidroxit
Cr Fe, (OH),. Khi d¢ Fe(III) cting hoat dong nhu chét
keo tu va c6 kha nang cai thién d¢ lang. Co ché nay
dugc lam sang tdé trong nghién ctu xt ly Cr(VI) trén
quy mo pilot [5].

c. Anh hudng ciia thoi gian khudy nhanh dén hiéu

qud xii ly Cr
Trong cac thong s6 anh hudng dén qua trinh keo
tu thi qua trinh khudy nhanh ciing la mét trong nhiing
thong s6 cin xdc dinh d€ giam thoi gian ciing nhu dién
nang tiéu thu cho qua trinh keo tu. Qua trinh khuay
nhanh nham hoa tron gitta dung dich keo tu va nuéc
thai, lam mat 6n dinh cdc phan ti trong d6 va qua trinh
khudy chdm thuc ddy su va cham gitia cac hat bit 6n do6
va c6 su tuong tac gitia cac luc hat trai dau tao nén cac
hat keo. Thong thuong qua trinh khudy nhanh thuong
tién hanh trong khoang 10-30 phut [9]. Tuy nhién,
ciing tuy thudc vao su tuong tac gitia chat keo tu va
chét c6 trong nudc thai ma qua trinh khudy nhanh xay
ra nhanh hay cham. Thi nghiém dugc tién hanh trong
diéu kién ham lugng chat keo tu FeCl, la 750 mg/l, pH
trong khoang 9, thay d6i thoi gian khudy nhanh trong
dai 1; 3; 5; 7; 10; 15 phat. Két qua thi nghiém dugc thé
hién trén Hinh 7. Két qua nghién ctiu cho thdy, thai
gian khudy nhanh anh huéng dén hiéu qua xu ly Cr.
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HMéi truong

Néu thoi gian khudy ngan qua (khodng 1 phut) thi qua
trinh khudy tron chua du dé tao ra su dong nhét gitia
dung dich chat keo tu méi dua vao nudc thai. Thoi gian
khudy nhanh tang lén thi hiéu suit ciing ting theo. Khi
thoi gian khudy nhanh ti 5 phut tré lén thi hiéu suét
xt ly dat 6n dinh va dat trén 97%. Khi tang thoi gian
khudy nhanh tii 5 - 15 phat, hiéu suét xt ly ¢ tang 1én
nhung khong dang ké (97,1% so v6i 97,6%). Do vay dé
tiét kiém dién nang nén chon thaoi gian khudy nhanh la
khoang 5-7 phut.
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A Hinh 7. Anh hudng ciia thoi gian khudy nhanh dén hiéu
sudt xit ly Cr
3.3. Keo tu dong thoi Al va Cr(VI)

Dé€ tao két ttia va thu hodi Al ¢ trong nudc théi lang
nghé tai ché d4u tién phai ha pH xudng khoang 6 - 7.
Sau d6 tién hanh keo tu d€ xu ly Cr. Nhu két qua da
trinh bay & trén, hiéu qua keo tu bang FeCl, rit cao so
v6i PAC (tuong ting véi 96,7 % so v6i 13,02%) cho nén
trong cdc nghién cuu tiép theo chi dung FeCl, d¢ keo
tu xt ly Cr. Tuy nhién, két qua nghién ctiu ciing chi ra
pH t6i uu dé thuc hién qua trinh keo tu v6i FeCl, 1a pH
trong khoang kiém (9-10) cho nén néu thu hoi Al trude
thi phai ha pH xudng 6-7 sau d¢ lai chinh pH lén 9-10
dé thuc hién qua trinh keo tu. Do vay, ching t6i da tién
hanh nghién ctiu kha nang keo tu dong thoi Al va Cr.
Thi nghiém dugc thuc hién & diéu kién ham lugng chét
keo tu 750 mg/l, khudy nhanh 5 phut, khudy cham 15
phut, thay déi gia tri pH trong khoang 7 va khoang 10.
Két qua thi nghiém dugc thé hién trén Bang 2.

Bang 2. Két qua keo tu dong thdi Al va Cr bang chit keo
tu FeCl,

pH bai voi xii ly Al bai voi xi ly Cr

tru6c | Al d4u | Alsau | Hiéu |Cr ddu|Crsau| Hiéu

keotu | vao | xiily | sudt | vao | xily | suit

(mg/l) | (mg/l) | (%) | (mg/l) | (mg/) | (%)

6,97 901 0,26 | 99,97 69 13 81,15
9,85 901 39,2 | 95,65 69 1,07 | 98,45
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1. By NN&PTNT (2014), Bdo cdo thong ké lang nghé Viét

Nam

2. Nguyén Thi Kim Thdi, Luong Thi Mai Huong. Ddnh gid
thiic trang qudn ly chdt thdi rdn tai cdc lang nghé tdi ché
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Néu duy tri pH trong khoang trung tinh thi kha
nang xu ly Al rdt cao (99,97%), tuy nhién kha ning
xt ly Cr chua phai 1a t6i uu. Néu pH trong khoang
10 thi kha néang xt ly Cr 1én dén 98%, kha ning xt ly
Al gan 96%. Tuy nhién, Cr(VI) la dang doc nhét, gay
ung thu va gay dot bién gen cho sinh vt s6ng nén cin
phai xti ly trude khi thai vao cac hé thong thai chung.
Tiéu chudn thai d6i véi Cr cot B chila 0,5 mg/l (QCVN
52:2013/BTNMT doéi véi nudc thai cong nghiép san
xudt thép), cho nén can uu tién xti ly Cr trudc khi thai
ra moi truong.

Tu cac két qua nghién ctu ta thdy, phuong an ha pH
thu hoi Al sau d6 ting pH 1én d€ xti ly Cr viia dat hiéu
qua vé mdt hiéu qua xti ly va viia kinh té c6 thé thu hoéi
Al Al dugc thu hoi c6 thé tai dung d€ san xuét chat keo
tu phén nhom, st dung cho qua trinh xt ly nudc thai.

4. Két luan

Daéi véi nude thai lang nghé tai ché Al, ham lugng
Al trong nudc thai dau ra la rat cao, do vay nén thu hoi
Al trudce khi xti ly cac thong s6 6 nhiém khac. Kha nang
thu hoi Al rat cao dat 99,97% khi ha pH xu6ng khoang
6-7.

Cac diéu kién van hanh thich hgp doi véi tung loai
chét keo tu da dugc xac dinh: Moi truong pH ctia qua
trinh keo ty thich hgp d6i véi PAC 1a moi truong trung
tinh (pH = 6,0 - 7,0) va doi véi FeCl2 la moi truong
kiém, pH =9 - 10. Ham lugng chat keo PAC t6i uu la
1250 mg/l, trong khi dé do6i véi FeCl, ham lugng thich
hgp thdp hon rit nhiéu 750 mg/l. Thoi gian khudy
nhanh chi cin thuc hién trong khoang 5 - 7 phut la dat
dugc hiéu qua xti ly Cr cao nhat.

Dung chét keo tu FeCl, xti ly Cr hi¢u qua hon rét
nhiéu so véi dung chit keo tu PAC (hiéu qua xu ly
tuong ting & diéu kién van hanh t6i uu nhat 1a 96,7%
so v6i 13,02%).

Keo tu dong thoi Al va Cr bang chat keo tu FeCl,
ciing dat dugc hiéu sudt rat cao.

Loi cam on: Cong trinh nay dugc hoan thanh véi su
ho trg vé kinh phi ctia dé tai cdp nha nudc KC.08.20/16-
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ABSTRACT

APPLICATION OF FLOCCULATION PROCESS FOR ALUMINUM
RECYCLING VILLAGE WASTEWATER TREATMENT- A CASE STUDY

Vietnam Meteorological and Hydrological Administration
Nguyen Minh Ngoc, Tran Thi Thu Lan, Hoang Thi Bich Hoan, Le Thi Linh
Institute of Environmental Technology, Vietnam Academy of Science and Technology

Metal recycling villages are quite popular in Vietnam. Wastewater from the recycling activities in these
villages contains heavy metals such as AI’*, Cr**, Cr®* and discharged without treatment to natural reservoirs,
posing great threats to human and environment. Flocculation process is reported in many literatures as one
of the most popular methodologies for heavy metal treatment in wastewater. This study research a case study
of using flocculation methods for wastewater treatment in Binh Yen, an aluminum recycling village in Nam
Dinh province in Vietnam. Also, the precipitation from the flocculation process which contains Al and Cr
would be captured to make photo catalyst used in wastewater treatment. The concentration of Al and Cr in
the wastewater in Binh Yen is 548-900 mg/L and 52-80 mg/L, respectively. The results of the research showed
that the removal efficiencies of Al and Cr in wastewater would be achieved at 99% and 90% with FeCl, as
flocculation agent which are much higher than using PAC as flocculation agent. It is proved that at condition
of pH = 6.47 for Al and 6.57 for Cr, the precipitation from flocculation process could be used for photo
catalyst production. The aluminum recovery rate for photo catalyst production could be achieved at 98,97%.

Key words: Recycling village, heavy metal treatment, flocculation, adsorption .
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¢ Méi trusng

DANH GIA MUC DO PHAT THAI KHi METAN TAI LUU VUC
SONG NHUE - SONG DAY TUNGUON NUGC THAI SINH HOAT

Cai Anh Tu'

Nguyén Thi Kim Anh |(2)
Lé Van Quy
Pham Thi Quynh
Nguyén Thi Thu Trang®

TOM TAT

Luu vuc song Nhué - Bay da va dang dugc quan tdm do vai tré quan trong ctia luu vuc trong phat trién
kinh t€ - xa hoi cing cac van dé 6 nhiém kéo theo tai luu vyc. Véi dia vi la mét quoc gia dang phat trién véi
nhiéu kho khan bai su phat trién kinh t€ nhanh, dac biét la nhiing vin dé vé 6 nhiém moi trudng thi viéc dat
dugc cac muc tiéu tang trudng xanh hién dang la mot thach thic 16n. D€ goép phan danh gia va du bao tac
ddng ctia nguon nudc thai sinh hoat d6i véi viéc phat sinh ra khi thai nha kinh (KNK), nghién ctiu “Panh gid
muc do phét thdi khi metan (CH,) tai luu vic song Nhué - Ddy tli nguon nudc thai sinh hoat” da dugc thuc
hién. Vi cac bién phap chinh dugc thuc hién 1a thu thap, phan tich, t6ng hgp va ké thiia tai liéu nghién ctu va
tinh todn dya theo hudng din ctia Uy ban Lién Chinh pht vé bién d8i khi hau (IPCC 2006) va cac cong trinh
nghién ctiu khac ctia Viét Nam vé BDKH. Muc tiéu ctia bai bao nay la nghién ctiu dua ra cac két qua tinh toan
KNK tii nudce thai tai luu vic song Nhué - Day thong qua viéc sti dung hé xi tu hoai, nha vé sinh khac va xti ly
tai nha may xtt ly tap trung bang cong nghé hiéu khi hién tai (2019). Qua dd, cho thdy khi CH, phat sinh cha
yéu tli qua trinh xt ly ky khi nudc thai sinh hoat vé6i tong lugng phat thai khi CH, hién tai la 52.850.201,55 Gg
CH,/nam (xt ly dugc 49.742.761,24 Gg CH, /nam chiém 94,12%).

Tu khéa: Khi CH,, nudc thdi sinh hoat, luu viic song Nhué - Ddy.

Nhan bai: 3/12/2020; Svia chiia: 15/12/2020; Duyét dang: 25/12/2020.

1. M6 dau cac nguon phat sinh ra cac khi thai nha kinh, tu d6 kéo
theo cac tac dong x4u téi chat lugng mai trudng va stic

Luu vuc song Nhué - Day la trung tdm kinh té ning Ihe e
de con nguoi.

dong, mdt ddu tau kinh t€ quan trong ctia mién Bac va
ca nudc. Luu vuc ¢6 dién tich 7.665 km?, chiém 10%
dién tich toan luu vuc song Hong, thuc dia phan cua 5
tinh/thanh ph6: Hoa Binh, Ha N¢i, Hd Nam, Nam Dinh
va Ninh Binh. Tuy nhién, mdi trudng nudc song tai luu
vic song Nhué - Day bi danh gia la mot trong nhiing
luu vyc & Viét Nam ¢é mic d6 6 nhiém cao. Nguyén
nhan chinh la do nuéc thai chua dugc xt ly hodc xt ly

Trong nhiing nam qua, cac bién phap xt ly nudc thai
sinh hoat (B€ tu hoai, cac loai hé xi khac, nha may xu
ly nuéc thai tap trung, v.v) da dat dugc nhiing hiéu qua
nhit dinh, gép phan cai thién moi trudng. Cac nghién
ctiu gan day da xdc dinh cdc bién phéap xt ly nudc thai
sinh hoat la ngudn phat thai KNK nhan tao tiém an, gop
phan thay déi khi hau va 6 nhiém khong khi. Khi CH,

khong dat quy chudn d6 vao song. Theo tong két cua
nhiéu nghién ctiu, ngudn gay 6 nhiém moi trudng l6n
nhat doi véi luu vic song Nhué - Day la nudc thai sinh
hoat, chiém ty 1 1én t6i 70% tdng lugng nudce thai tai
luu vuyc. Bén canh viéc gay tac dong 6 nhiém nudc song
thi nguén nudc thai sinh hoat cling con la mét trong

"' Dai hoc Khoa hoc Ty nhién, Dai hoc Qudc gia Ha Nji

2 Vign Khoa hoc Khi tugng Thity van va Bién d6i khi hdu
? Trudong Can bo qudn ly giao thong vin tdi
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phat sinh chu yéu do qua trinh phan hay chat hiu co
(buin can ti hé thdng xt ly nudce thai) bing bién phap ky
khi. Tuy nhién, cho dén nay van chua c6 nghién ctiu cu
thé nao thuc hién viéc kiém ké, danh gia vé hién trang
phat sinh khi thai nha kinh tif nguén nudc thai sinh
hoat tai luu vuc luu vic song Nhué - Day.



2. Phuong phap va doi tugng nghién ciiu

2.1. Phuiong phap nghién ciiu

Nghién ctiu dugc thuc hién tii nhiing phuong phap
chinh nhu sau:

- Phuong phdp thu thdp, phan tich, tong hgp va ké
thiia tai liéu nghién ciiu

Phuong phap dugc stt dung dé€ thu thap, tdng hop
va phan tich cac thong tin di liéu c6 lién quan nhu: Cac
codng thic tinh toan, cac thong s6 co ban phuc vu viéc
tinh todn (dan so, ty 1é ngudi dan st dung bé tu hoai, ty
1é nguoi dan khong ap dung bién phap xt ly nudce thai
sinh hoat nao, ty 1é ngudi dan st dung cac loai nha vé
sinh khac (Cac loai ho xi khéac); Hién trang cong suat
xu ly nudc thai tap trung ctia cdc nha may xu ly nudc
thai (Xt ly bang cong nghé hiéu khi (CNHK))

- Ap dung cdc cong thiic tinh todn:

Cac cong thiic tinh toan khi thai nha kinh phat sinh
ti nudc thai sinh hoat dugc tinh todn dua theo cac tai
liéu Viét Nam va qudc té€ vé kiém ké KNK ddi véi chét
thai va nudc thai [3, 7,15]. Cac cong thiic chinh dugc ap
dung trong nghién ctu la:

Xdc dinh tong ham lugng hitu cd cd trong nuéc thdi

Téng ham lugng hitu co c6 trong nudc thai dugc
xac dinh theo cong thtic sau [3,7,9]:

TOW, =pxBOD x1x365 (1)

Trong do:

Trong do:

TOW, Téng ham lugng hiiu co ¢ trong nude thai
(kg BOD/nam)

P Dan s6 kiém ké trong ndm nghién ctu
(nguoi)

BOD Luong BOD phat sinh tinh theo d4u nguoi
(g BOD ngudi - ngay)

I Hé s6 diéu chinh véi gia tri

i Nhoém dan s6

Lugng BOD phat sinh tinh theo ddu ngudi trong
nudc thai sinh hoat dugc lay theo gia tri quy dinh 1a 35
g/ngudi/ngay [2,4].

Xdc dinh hé so phat thdi

Hé s6 phat thai dugc tinh todn cho tiing phuong
phap xti ly theo cong thtc [3,7,9]:

EFJ. =Box MCFj x U, x Tij (2)

Trong do:

Bo  Td&ng phat thai CH, t6i da (kg CH,/kg BOD): 0,6

EF, Hé s phat thai (kg CH,/kg BOD)

i Nhom dan s6 (nhu: do6 thi/noéng thén) déi véi hé
thong xti Iy nudce thai (nhu bé ty hoai, cac loai hé xi,
c6/ khong co hé thong thoat nudce)

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

Xdc dinh tong phdt thdi CH,
Téng phat thai CH, dugc xac dinh theo cong thiic
sau [3,7,9]:
Phat thai CH, = Zi(TOW, - S) x EF. - R) x 10° (3)
Trong do:
Phét thai Téng phét thai CH , (tin/ nam)

CH
4

TOW,  Téng ham lugng hiiu co c6 trong nudc thai (kg
BOD/nam)

S, Thanh phén htiu co loai bé nhu bun (kg BOD/
nam)

EF, Heé s6 phat thai (kg CH,/kg BOD)

R, Lugng CH, thu hoi (kg CH,/nam)

i Nhém dan s6 (nhu: d6 thi/nong thon) doi véi hé

théng x Iy nudce thai (nhu bé ty hoai, cic loai hd
xi, c6/ khong c6 hé thong thoat nuéc)
2.2. Déi tugng nghién ciiu

Doi tugng nghién ciiu

Tinh toan KNK CH,, N, O tli nidc thdi sinh hoat tai
luu vuc song Nhué - Pay dugc thé hién qua cac nhom
doi tugng chinh nhu sau:

- Nudc thai sinh hoat khong dugc xt ly (Xa nudc
thai ra khu vuc lan can (song, ho...)

- Nudc thai sinh hoat dugc xt ly: (i) Cac Nha may
xu ly nudc thai tdp trung (NMXLNTTT), (ii) Hé thong
bé tu hoai (TH), (iii) Xt ly cac loai hé xi khac (HXK).

Pham vi nghién ciiu
Bang 1. Pham vi luu vuc sdng Nhué - Day
TT | Tinh/TP
1 | Hoa Binh

Cac thanh phd, quin, huyén, thi xa

Cac huyén: Ky Son, Luong Son, Kim
Boi, Yén Thuy va Lac Thuy.

Céc quan: Ba Dinh, Bic Tu Liém, Ciu
Gidy, bong Da, Ha Bong, Hai Ba Trung,
Hoan Kiém, Hoang Mai, Nam Tt Liém,
Tay H6, Thanh Xuan.

Céac huyén: Ba Vi, Chuong My, Dan
Phuogng, Hoai Dic, My Diic, Phu
Xuyén, Phic Tho, Quéc Oai, Séc Son,
Thanh Oai, Thanh Tri, Thach That,
Thuong Tin, Ung Hoa, TP. Son Tay

TP. Phu Ly; cic huyén: Kim Bang, Ly
Nhén, Thanh Liém, Binh Luc, Duy Tién.
TP. Ninh Binh, thi x4 Tam Diép, cac
huyén: Nho Quan, Gia Vién, Hoa Lu,
Kim Son, Yén Khénh, Yén Mo

TP. Nam Dinh, cic huyén: Vu Ban, Y
Yén, My Loc, Nam Truc, Truc Ninh,
Xuan Trudng, Giao Thuy, Hai Hau va
Nghia Hung

2 | HaNéi

3 | Ha Nam

4 | Ninh
Binh

5 | Nam
Dinh
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) Moi truong

Luu vuyc song Nhué - Pay co6 toa do dia ly tu 20°
dén 21°20' vi d6 Bac va 105° dén 106°30' kinh do
bong, bao gom dia phan hanh chinh ctia 5 tinh/thanh
pho (Bang 1).

2.3. Thong sé co ban trong tinh todn

Céc thong s6 co ban phuc vu viéc tinh todn dé
xdc dinh khi CH, phat sinh tif nudc thai sinh hoat tai
luu vuc song Nhué - Day dugc thu thép, lya chon tu
nhiing cong b6 da dugc thdm dinh tai cac Hoi dong
Khoa hoc ¢6 lién quan ctia cac cong trinh nghién ctiu
chuyén mon.

Bang 2. Dan s6 d6 thi va nong thon céac tinh tai luu vuc
song Nhué - Pay nam 2019

Bang 3. Thong s6 co ban trong tinh toan phat thai

Thong s Gid tri

I - H¢ s6 diéu chinh [3, 7,15] | = 1,25: Déi véi trudng hop
nudc thai cong nghiép va
sinh hoat d6 chung.
= 1: D6i véi truong hop
nudc thai sinh hoat d6 riéng

BOD g/ngudi-ngay (Theo 35

gia dinh phat thai 6 mutc do

trung binh)

Mic d6 xtt ly nude thai Tkj

(%) [4]

-Ho6 xi TH 20

- Céng thoat nudc (Thai bo 10

vao séng, ho va khu vuc lan

can)

- Cac NMXLNTTT (Xt ly 50

biang CNHK)

- Céc bién phdap xu ly khac 20

(Céc loai hé xi khac)

Tinh Dan s6 Do thi Nong thon
(ngudi) $6 ngudi $6 ngudi
(nguoi) (nguoi)
Hoa Binh 854.131 134.081 720.050
Ha Noi 8.053.663 3.962.310 4.091.353
Ha Nam 811.126 68.466 742.660
Nam Dinh 1.780.393 339.019 1.514.093
Ninh Binh 982.487 206.524 775.963
Téng 12.481.800 4.710.400 6.527.680
Nguon: [5]

3. Két qua nghién ctu

3.1. Két qua xdc dinh tong ham lugng hitu co cé
trong nudc thdi sinh hoat

Thong so co bdn trong tinh todn

Thong s6 co ban trong tinh todn vé téng ham lugng
hiiu co ¢6 trong nudce thai sinh hoat dugc dua theo cac
tai liu huéng din vé kiém ké KNK do Uy ban Lién
Chinh phu vé BDKH (IPCC) ban hanh 2006 cung két
qua nghién ctiu ctia mdt s6 cong trinh nghién ctiu gan
day vé van dé moi truong luu vuc song Nhué - Day, cu
thé la:

Bang 4. Dan s6 theo phuong an xt ly

Két qua cong trinh nghién ctiu gan day nhat (2017)
cho thdy, ty 1é trung binh nguoi dan st dung hé xi TH
tai luu vuc song Nhué - Pay chiém 82% tong s6 dan
trong luu vuc [5], udc tinh khoang 7.779.136 ngudi. Ty
1¢ trung binh ngudi dan st dung cac loai nha vé sinh
khéc chiém 10% tuong ting v6i 1.450.192 nguoi. Ty 1é
trung binh dan s6 khong ap dung bién phép xt ly nuéc
thai sinh hoat nao chiém 8% tuong ting véi 2.008.752
ngudi (Bang 4).

Theo téng két, cic NMXLNTTT bang CNHK tai luu
vic song Nhué - Day hién xt ly dugc khoang 7,73%
(khoang 875,7 x 103 m*/ngay) trong téng lugng nudc
thai sinh hoat (khoang 1.133,4 x 103 m’/ngay) [6]. Nhu
vay udc tinh, NMXLNTTT biang CNHK cho khoang
964.843 nguoi dan trong luu vuc va lugng nudce thai

Loai thong s Do thi Nong thon Tdng
Ty 18 (%) $6 nguoi Ty 18 (%) S6nguoi | (ngudi)
Khoang Trung (nguoi) Khoang Trung (nguoi)
gia tri binh gia tri binh
Nha tiéu hgp vé sinh, binh 78 - 95 92 4.333.568 68 -78 75 4.895.760 | 9.229.328
cac tinh tai luu vuc
Bé TH trung binh cac tinh 75 -85 82 3.862.528 55-62 60 3.916.608 | 7.779.136
tai luu vic (%)
Dén s6 stt dung cac nha vé 7-12 10 471.040 10 - 17 15 979.152 1.450.192
sinh khac (nha tiéu thim
doi)
Dén s6 khong ap dung bién 5-9 8 376.832 21-28 25 1.631.920 | 2.008.752
phap xt ly nudc thai sinh
hoat nao
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Uéc tinh s6 dan c6 nudc
thdi sinh hoat dugc xt ly tai
cac nha mdy xu ly nudc thai
tap trung bing CNHK

7,73

964.843

964.843

Uéc tinh s6 dian c6 nuéc
thai sinh hoat chua dugc xt
ly tai cac NMXLNTTT

11.516.957

ctia khoang 11.516.957 ngudi dan khong dugc d6 vé hé
thong XLNTTT (Bang 4).

Két qua tinh toan

Két qua xac dinh tai luu vuc song Nhué - Pay cho
théy:

- Téng ham lugng hiiu co phat sinh d6i véi trudng
hop khong xt ly nudc thai sinh hoat la 25.661.806,8 kg
BOD/nam

- Téng ham lugng hitu co phét sinh d6i véi truong
hgp c6 xti ly nudc thai sinh hoat tai luu vic song Nhué
- Pay la 130.230.534,2 kg BOD/nam, cu thé la:

+ Phat sinh ti cac NMXLNTTT la 12.325.869 kg
BOD/ndm.

+ Phat sinh tit hé thng bé TH 1a 99.378.462,4 kg
BOD/nam

+ Phat sinh ti cdc loai HXK la 18.526.202,8 kg
BOD/nam

- Téng ham lugng hiiu co phat sinh déi véi ca 2
truong hgp khong va c6 xti Iy nude thai tai luu vic song
Nhué - D4y Ia 155.892.341 kg BOD/nam.

TOW, KXL = 2.008.752 ngudi x 35 g/ngudi-ngay x 1
x 365 ngay = 25.661.806,8 kg BOD/ndm

TOW, NMXLNTTT = 964.843 ngudi x 35 g/ngudi-
ngay x 1 x 365 ngay = 12.325.869 kg BOD/nam

Bang 5. Gia tri h¢ s6 hi¢éu chinh CH, (MCFj) d6i v6i nuéc
thai sinh hoat

Cac truong hop Gia tri CH,
Khong dugc xii ly

- Khong ap dung bién phap xt ly| 0,1 0-0,2
nudc thai sinh hoat nao

Dugc xit ly

NMXLNTTT bang CNHK - Quén 0 0-0,1
Iy t6t

NMXLNTTT bang CNHK - Quén 0,3 0,2-0,4
ly khong t6t

Bé TH 0,5 0,5
Céc nha vé sinh khéc (nha tiéu thAim 0,7 0,7-1,0
doi ...)

Nguon: [1,3,4,6]

TOW, TH = 7.779.136 ngudi x 35 g/ngudi-ngay x 1 x
365 ngay = 99.378.462,4 kg BOD/nam

TOW, HXK = 1.450.192 ngudi x 35 g/ngudi-ngay x 1
x 365 ngay = 18.526.202,8 kg BOD/ndm

3.2. Két quad xdc dinh hé so phdt thdi

Thong s6 co ban trong tinh todn

He¢ s6 phat thai khi CH, dugc tinh todn dya trén
cac truong hop xti ly cu thé tai luu vuc song Day, Nhué
(Bang 5, 6).

Két qud tinh todn

Két qua xdc dinh cho thdy, hé s6 phat thai khi CH,
doi véi truong hop ngusi dan khong ap dung bién phap
xt Iy nudc thai sinh hoat nao la 12.052,51 kg CH,/téng
lugng kg BOD

Hé s6 phét thai khi CH, do6i véi truong hop nudc
thai sinh hoat xt ly tai NMXLNTTT(bang CNHK) la
86.835,87 kg CH, /kg BOD.

Hé s6 phat thai khi CH, déi véi truong hop ngudi dan
st dung bé TH 12 466.748,16 kg CH, /t6ng lugng kg BOD,
sti dung cac nha vé sinh khac (nha tiéu thdm doi, v.v.) 1a
121.816,13 kg CH, /tong lugng kg BOD.

Nhu vay, téng hé s6 phat thai khi CH, d6i véi tat ca
cac truong hop phat sinh c6 va khong ap dung cac bién
phép xti Iy la: 687.452,67 kg CH, /t6ng lugng kg BOD.

E KXL = 0,6 kg CH, /kg BOD x 0,1 x 2.008.752 ngudi
x10% = 12.052,51 kg CH,/tong ligng kg BOD

E, NMXLTT = 0,6 kg CH,/kg BOD x 0,3 x 964.843
ngum x 50% = 86.835,87 kg CH,/t6ng lugng kg BOD

E TH = 0,6 kg CH /kg BOD x 0,5 x 7.779.136 ngudi x
20% = 466.748,16 kg CH,/t6ng lugng kg BOD

EF XLK = 0,6 kg CH,/kg BOD x 0,7 x 1.450.192 ngudi

X 20% = 121.816,13 kg CH,/tong ligng kg BOD
3.3. Két qud xdc dinh tong luong phdt thai CH,

Thong so co ban trong tinh todn

Thong s6 co ban xdc dinh téng lugng phat thai CH,
dugc dya trén két qua trong tinh toan:

- Két qua xac dinh tong ham lugng hiiu co ¢ trong
nudc thai sinh hoat

- Két qué xac dinh hé s6 phat thai

Két qua tinh todn
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Bang 6. Thong s6 co ban trong tinh toan phat thai

Thong sd
Lugng CH, thu hoi (kg | Do hién tai viéc xti ly bun thdi chi
CH,/ndm dugc thuc hién tai cac nha may

xt ly nudc thai véi ty 1é rat thip
nén c6 thé bo qua gid tri tinh todn
[4].

Do chua c¢6 quy dinh bat budc
phdi thu héi khi CH, trong xt
ly bun thai nén gid tri nay bing
0 [4].

Ri - Lugng CH, thu
hoéi (kg CH,/ndam)

- Két qua tinh toan cho thdy, t6ng lugng phat
thai la 49.742.761.237 tan CH, /nam tuong ting voi
49.742.761,24 Gg CH /nim. Khi CH, phat sinh ch
yéu tli qua trinh phan huy ky khi nudc thai sinh
hoat tai hé thong cac bé TH va cac loai ho xi khac.
Cu thé, khi CH, phat sinh tli qua trinh phan hay ky
khi (hé théng bé TH va cac loai hé xi khac) chiém
t6i 97,85% (tuong tng v6i 48.641.504.761 kg CH,/
tong lugng kg BOD) so véi tdng lugng (tuong ting
v6i49.711.832.319 kg CH, /tong lugng kg BOD) phat
thai khi ap dung céc bién phap xt ly.

Bang 7. Tong hop két qua tinh toan gia tri tdng hiiu co, hé s6 hiéu chinh va tong lugng phat thai CH, trong nudc thai

sinh hoat tai luu vuc song Nhué - Day

Phuong phap xu ly Ky hiéu Tdng hitu co (kg | Hé sd hiéu chinh | Téng lugng phat
BOD/nim) CH, (kg CH,/ | thaiCH, (tin
tdng lugng kg CH,/ndm)
BOD)
Khoéng | Thai nudc thai ra khu vuc lan KXL 25.661.806,8 1.205,251 30.928.918
xtly |can (song, ho...)
Xtly | Ca&c NMXLNTTT (Xt ly béng NMXLNTTT 12.325.869 86.835,87 1.070.327.558
CNHK)
Hé théng bé TH TH 99.378.462,4 466.748,16 46.384.714.469
Céc bién phap xti ly khac (Cac XLK 18.526.202,8 121.816,128 2.256.790.292
loai ho xi khéc)
T6ng céc bién phap xti ly 130.230.534,2 675.400,16 49.711.832.319
Téng 155.892.341 676.605,41 49.742.761.237

Phat thai CH, KXL (tdn/ndm) = 25.661.806,8 kg
BOD/nam x 1.205,251 kg CH, /tong lugng kg BOD x 107
=30.928.918 tin CH,/ndm

Phat thdi CH, NMXLTT (tin/ndm) = 12.325.869 kg
BOD/nam x 86.835,87 kg CH, /tong lugng BOD kg x 10”
= 1.070.327.558 tdn CH,/nim

Phdt thai CH, TH (tdn/nim) = 99.378.462,4 kg
BOD/nidm x 466.748,16 kg CH,/kg BOD x 10 =
46.384.714.469 t&n CH, /nam

Phat thai CH, XLK (tdin/nam) = 18.526.202,8 kg
BOD/nim x 121.816,128 kg CH, /kg BOD x 10° =
2.256.790.292 tin CH,/ndam

Nhu véy, tong lugng phat thai CH, nuéc thai sinh
hoat tai luu vuc song Nhué - Day la 49.742.761.237
tin CH,/ndm tuong ing vé6i 49.742.761,24 Gg CH,/
nam

Bang 7 thé hién téng hgp két qua tinh todn gia
tri tong hiiu co, hé s6 hiéu chinh va téng lugng phat
thai CH, trong nudc thai sinh hoat tai luu vic song
Nhué - Day, cu thé la:

- Téng hiiu co: 155.892.341 kg BOD/nam.

- Hé s6 hiéu chinh: 676.605,41 kg CH,/tong lugng
kg BOD.
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4. Két luan

Nghién ctiu tinh toan muc d¢ phat thai KNK tai
luu vuc song Nhué - Pay cho thdy, tong lugng phat
thai khi tit nuéc thai sinh hoat tai luu vuc song Nhué
- Dédy 52.850.201,55 Gg CH, /nim hién tai. KNK CH,
phat sinh cht yéu tu qua trinh ap dung cac bién phap
xU ly ky khi nuéc thai sinh hoat. Nam 2019, t6ng
ligng phét thai 1a 49.742.761,24 Gg CH,/ndm; cu
thé, khi CH, phat sinh tli qua trinh phan hty ky khi
(hé thong bé TH va cac loai hé xi khac) chiém téi
97,85% so véi tong lugng phat thai khi dp dung céc
bién phap xu ly.

Theo do, bén canh yéu cau quan ly chat thai
nham han ché sy phat sinh ra cic KNK qua cac bién
phdp giam sat xt ly bdng cong nghé ky khi va thi
can khuyén khich dinh huéng st dung cdc cong
ngh¢ than thién moi trudng tai cac nha may xt ly tap
trung. Nghién ctiu dé xudt bén canh yéu té vé hiéu
qua xt ly nudc thai, khi xem xét dén hiéu qua hoat
dong ctia cong nghé xu ly chét thai cin tinh dén ca
cac yéu té6 mtuic do phat sinh KNK. Bén canh dé, can
thiét c6 cac nghién ctiu cu thé tiép theo vé cac chit
phat thai KNK khac tai luu vuc song Nhué - Daym
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ASSESSMENT ON THE EMISSION LEVEL OF CH, IN NHUE - DAY
RIVER BASIN FROM DOMESTIC WASTEWATER

Institute for transport administration and management cadres

ABSTRACT

The Nhue - Day river basin has been concerned due to the important role of the basin in the socio-economic

Nguyen Thi Kim Anh, Le Van Quy, Pham Thi Quynh
Vietnam Institute of Metorology, Hydrology and Climate change

Cai Anh Tu
VNU University of Science

Nguyen Thi Thu Trang

development and the associated pollution issues in the basin. With its position as a developing country
with many difficulties due to rapid economic development, especially environmental pollution problems,
the achievement of green growth targets is currently a big challenge in Vietnam. In order to contribute to
assessing and forecasting the impacts of domestic wastewater on the generation of greenhouse gas emissions,
the study “Assessment on the emission level of CH, in Nhue - Day river basin from domestic wastewater” has
been implemented. With the main measures being taken, collecting, analyzing, synthesizing and inheriting
research documents and calculations based on the guidance of the IPCC, 2006 and other Vietnamese studies
on climate change. The study has calculated and presented of GHG from wastewater in the Nhue - Day River
basin through the use of septic toilets, other toilets and centralized treatment plant by aerobic technologies
for the current status (2019). Thereby, it shows that the CH, gas is mainly generated from the anaerobic
treatment of domestic wastewater with total CH, emissions currently at 52.850.201,55 Gg CH,/year (processed
49.742.761,24 Gg CH /year accounting for 94,12%).
Key words: CH,, domestic wastewater, Nhue - Day river basin.
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NGHIEN CUU UNG DUNG PHUONG PHAP OXY HOA
NANG CAQ KET HOP OZON VA TIA UV TRONG XU LY
NUOC THAI DET NHUOM KHU CONG NGHIEP PHO NOI

Nguyén Thi Phuong Dung (1)
Lu Thi Yén
Pham Thi Ngoc Thuy

TOM TAT

Bai bdo trinh bay két qua nghién ctu ting dung phuong phap 6xy hoa ning cao két hgp 6z6n va tia UV dé
xti ly COD trong nudc thai dét nhudém khu cong nghiép Phé N6i B (Tinh Hung Yén). Cac thong s6 anh hudng
dén I6n dén qua trinh nay la tdc nhén 6xy héa (UV, 6z6n va 6z6n/UV két hgp), thoi gian phan ting, pH va liéu
lugng khi 6z6n dugc khao sat. Két qua thuc nghiém cho thay, phuong phap st dung 6z6n két hgp véi tac nhan
tia UV cho hiéu qué xtt Iy COD cao hon hin so v6i phuong phap st dung UV don 1é va 6z6n don 1é. O gid tri
pH = 8 valiéu lugng suc khi 6zon 3,5 lit/phut.lit nudc thai, COD ddu ra ctia nudc thai giam tii 624 mg/L xudng
con 198 mg/L, tuong ting véi hiéu qua xt ly dat 69,2% trong thoi gian 60 phut, dat QCVN 13:2015/BTNMT.

Tu khoa: Nudc thdi dét nhuém, phuong phdp 6xy héa nang cao, COD.

Nhan bai: 7/12/2020; Stia chita: 16/12/2020; Duyét dang: 25/12/2020.

1. Dat vin dé

Nganh Dét may Viét Nam trong nhiing ndm gin
day lién tuc phat trién véi ty 1é tang trudng binh quan
15%/ndm, dén nay da vuon lén tré thanh nganh kinh té
hang dau ca nudc, v6i kim ngach xuét khdu dong goép
ttr 10 - 15% GDP hang nam. 6 thang dau nam 2019, kim
ngach xudt khiu dét may dat 18 ty USD, tang 8,61% so
vé6i cung ky ndm 2018 [1].

Song song véi su phat trién manh mé ctia nganh la
cac van dé moi truong phat sinh trong qua trinh san
xudt, dac biét la 6 nhiém nudc thai & cac nha may dét
nhudm van chua dugc kiém sodt mdt cach chit ché.
Lugng nudc thai phét sinh tii cac cong doan dét nhudém
rat 16n, udc tinh ti 50 - 300 m*/tdn vai. Thanh phan cac
chét 6 nhiém trong nudc thai dét nhudém rat phuc tap,
bao gébm H,SO,, CH,COOH, NaOH, NaOCl, H,0,
Na,CO,, Na,SO...., cic loai thu6c nhuém, chat hoat
dong bé mit, chdt ngdm, chit cAm mau, chét tdy giat....
Nhin chung, nudc thai dét nhuém cé do kiém cao (pH
dao dong tii 9 - 12), ham lugng chat hiiu co cao (COD
c6 thé 1én t6i 1000 - 3000 mg/1), o mau ctia nudce thai
khd I6n (c6 thé 1én t6i vai chuc ngin Pt-Co), ham lugng
can lo ling cao (c6 thé dat gia tri 2000 mg/1) [2]. Cac

' Truong Pai hoc Cong nghé Giao thong vin tdi
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phuong phap hoéa hoc, hoa ly truyén thong nhu trung
hoa diéu chinh pH, dong keo tu, hdp phu, 6xy héa dugc
ap dung phé bién dé€ xti ly nudc thai dét nhuém. Tuy
nhién, d6 mau va mot s6 chat hitu co kho phéan hay
sinh hoc trong nudc thai dét nhuém rat khoé xu ly, gay
mau t6i cho ngudn ti€p nhan, anh hudng téi qua trinh
quang hgp cua cac loai thuy sinh, anh hudng xau téi
canh quan va moi trudng.

Céc qua trinh 6xy hoéa nang cao la cong nghé méi
dugc phat trién trong khoang 20 nam tré lai day va thé
hién nhiéu vu diém trong xt ly nudc thai dét nhudm so
v6i cac phuong phéap xt ly nudc thai truyén thong dua
vao phan ting tao ra cac goc tu do hoat dong hydroxyl
*OH ngay trong qud trinh xt ly. G6c *OH la mot tac
nhan 6xy héa manh (thé 6xy hdéa bang 2,80 V), c6 kha
ndng 6xy hoa khong lua chon véi moi hgp chat hiiu co,
ca nhiing chat kho phan hury hodc khong phan huy sinh
hoc, bién chiing thanh nhiing hop chét v6 co nhu CO,,
H,0, céc axit v6 co...[3].

Trong s6 cdc tic nhin 6xy hoa thi O, dugc chiing
minh mang lai hiéu qua cao trong viéc pha v& cac lién
két thing va khong bio hoa trong cac phan ti thudc
nhuom, giy ra sy mat mau nhanh chéng ctia nuéc thai



dét nhuoém [4]. Ozén hip thu manh tia UV (nhét 12 &
budc s6ng 254 nm) sén sinh ra H,O,, va ngay lap tic
H,0O, phéan htiy tao thanh géc *OH:

O,+hv >0,+0

O + HO » HO, > 2*OH

Trong moi trudng axit, 6z6n oxy hoa truc tiép cac
hop chét hitu co bang phén ti 6z6n hoa tan trong nude.
Trong khi d6, & diéu kién pH cao, hodc trong nhiing
diéu kién c6 cac tac nhan tao thuén lgi cho qua trinh
tao goc *OH nhu H,O,, UV, chit xuc téc... con dudng
oxy hoa gian ti€p thong qua goc hydroxyl sé la chu yéu
va hiéu qua oxy hoa dugc nang cao. Do do, thay vi su
dung 6z6n mot minh, nhiéu cong trinh nghién ctu da
tim kiém cac tac nhan phoi hgp véi 6z6n hodc chat xtc
tac nham tao ra géc *OH d€ ning cao hiéu qua 6xy héa
cua 60z0n khi can xt Iy nhiing hgp chat bén viing, kho
phén huy trong nudc va nudc thai [4].

Khi st dung nguén UV la dén thily ngan thap ap cé
budc song 254 nm, hé s6 hap thu phan ti ciia 6z6n cao
(3300 1/M.cm) rat thich hgp cho viéc tao ra géc *OH.
Hiéu suét tao goc *OH (hé s6 tao goc *OH la 2) cao hon
rat nhiéu so v6i hé H O,/UV (hé s6 tao gocla 0.09).

Vi vay, bai viét tap trung nghién ctiu cac yéu té anh
hudng dén hiéu qua xi ly COD trong nudc thai dét
nhudém bang phuong phap 6xy héa nang cao két hgp
0zo6n va tia UV.

2. Thuc nghiém

2.1. Héa chdt va vt liéu
Nudc thai dugc dung dé thi nghiém trong nghién
ctiu nay la nudc thai dét nhuom dugc lay tai Cong ty
CP Dét kim Hanosimex (thudéc Khu Cong nghiép Dét
May Phé N6i B, Yén My, Hung Yén). Mau nudc thai
dét nhuom dugc 14y tai bé diéu hoa cta tram xt ly nude
thai ciia Cong ty (Hinh 1).

A Hinh 1. Vi tri ldy mdu nudc thdi tai Cong ty CP Dét kim
Hanosimex

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Nudc thai dugc ldy ddy vao can nhua 10 lit. Ky thuat
lay mau dugc thuc hién theo TCVN 5999:1995: Chat
lugng nude - Ly mau - Hudng dan ldy mau nudc thai.
Mau nudc dugc van chuyén va bao quan trong Phong
Thi nghiém mdi truong - Truong Pai hoc Cong nghé
Giao thong védn tai theo TCVN  6663-3:2008: Chat
lugng nudc - Ly mau - Phan 3: Hudéng dan bao quan
va xu ly mau. Céc thong s6 pH va COD ctia nudce thai
dét nhudém dugc phén tich tai Phong thi nghiém moi
truong va dugc trinh bay trong Bang 1.

Bang 1. Cac thong s dau vao ciia nudc thai dét nhudém

Thong s6 | Giatri | Ponvi | QCVN 13:2015/BTNMT
dau vao (CotB)

COD 624 | mgl |200

pH 8 5,5-9

Cac hoa chit stt dung trong thuc nghiém thuoc loai

tinh khiét dung cho phan tich.
2.2. Noi dung thi nghiém

Thi nghiém so sanh hiéu qua xt ly nudc thai dét
nhuom ctia cac qua trinh st dung 6z6n don 1é, UV don
1é va 6z6n/UV két hgp. Mau nudc thai thé tich 400 ml
dugc nap vao 3 binh, mot binh chi xu ly bing 6z6n,
mot binh chi xt ly bing tia UV, mdt binh xt ly bang
0z6n/UV két hop, cac diéu kién thi nghiém khac git
nguyén (liéu lugng khi 6z6n trong binh chi xu ly bang
0z6n va binh xti Iy bang 6z6n/UV két hgp duy tri ¢ gia
tri 3,5 L/phut.L nudc thai). Sau cdc thoi gian phan tung
5,20, 40 va 60 phut ldy mau nudc thai sau xt ly d€ phan
tich COD. So sanh d€ luya chon phuong phap c6 hiéu
qua cao nhat.

Thi nghiém khao sit anh hudéng cac diéu kién thi
nghiém dén hiéu qua xu ly COD cua phuong phap da
dugc lya chon, bao gom:

+ Thoi gian phdn ting: Tién hanh thi nghiém véi
thoi gian phan tng 1a 6h, 14y mau nudc thai sau tiing
khoang thoi gian phan ting dé phéan tich COD. Xac
dinh thai gian phan ting thich hgp d€ nudc thai sau xu
ly dat QCVN 13:2015/BTNMT |[5].

+ pH: Tién hanh thi nghiém & cac gia tri pH bang
4,6, 8,9, 10. Cac diéu kién thi nghiém khac (thdi gian
phan tng thich hgp, li€u lugng khi 6z6n, nong do
COD dau vao) giong nhau. Cac binh chtia nudc thai
dugc diéu chinh vé cac gia tri pH trén bang dung dich
H,SO, va NaOH. Liy mau nudc thdi sau xti ly d€ phan
tich COD. So sanh dé lya chon gia tri pH cho hiéu qua
xt ly cao nhit.

+ Liéu lugng suc khi: Tién hanh véi cac liéu lugng
suc khi tii 1,0 - 7,5 L/phat.L nudc thai véi thoi gian
phan ting va pH thich hgp da xac dinh & trén. Céc liéu
lugng suc khi khéc nhau dugc tao ra bang cach thay déi
luu lugng suc khi va thé tich phan tng. Ldy mau nuéc
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thai sau xt ly d€ phén tich COD. So sanh d¢€ lya chon
liéu lugng suc khi cho hiéu qua xti 1y cao nhat..

2.3. M6 hinh thi nghiém

Dé thuc hién cac ndi dung thi nghiém trén, stt dung
mo hinh thi nghiém dugc b6 tri nhu trén Hinh 2.

Binh phan ttng ;

Thiét bi phan
phdi khi

A Hinh 2. M6 hinh thi nghiém

Oz6n dugc suc truc tiép vao nuéc thai nhd may tao
0z6n (A.OZONE) c6 kich thudc 30x15x45 cm, cong
sudt tao 0z6n 7.5 g/h, st dung phuong phap tao 6zo6n
bing plasma trong budng phong dién khi rung siéu
thanh. Nguon phat tia UV 1a dén UV cong suit 10W,
phat btic xa & budc séng 245 nm.

Céc budc d€ tién hanh thi nghiém nhu sau:

- Cho nudc thai dét nhuém vao binh phan tng,
dat 2 dau phan phéi khi vao binh phan ting dé cho khi
0z06n c6 thé phan phoéi déu trong dung dich nudc thai.

- bat den UV vao vi tri, dung 16ng chén tia UV phua
1én ca den va binh phan tng.

- M¢& van khi d€ luu lugng khi 6n dinh dén gia tri
mong mudn, roi bat dong thdi may 6z6n va dén UV.

- Sau tting khoang thoi gian phan ting, duing suc khi
va tat den UV dé€ tién hanh ldy mau va phan tich.

2.4. Cdc phuong phdp phdn tich

Ham lugng COD trong cac thi nghiém dugc xdc
dinh theo TCVN 6491: 1999 [6]. pH dugc do truc tiép
bing may do pH (TOADKK HM-25R).

Hiéu sudt xti ly COD (H, %) dugc dugc tinh toan

theo cong thic: _
g1 (COD, —CODY) |0,

Trong d6: CODo va CODt la ham lugng COD tai
thoi diém ban dau va tai thoi diém t phat trong cac thi
nghiém (mg/L); V la thé tich mau nudc thai trong moi
thi nghiém (L).

3. Két qua nghién ctu va thao luan

3.1. So sanh hiéu quad xii ly nudc thdi dét nhuém
cua cdc phuong phdp oxy hoa bdc cao sii dung 6zén
don 1é, UV don 1é va 6z6n/UV két hgp
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Hiéu qua xti ly nudc thai dét nhudm ctia cac phuong
phap 6xy héa bac cao st dung 6z6n don 1é, UV don 1é
va 6z6n/UV két hgp dugc thé hién trén Hinh 3.

Tu d6 thi Hinh 2 cho thdy, cdc mau xu ly bing UV
don 1€, 6z6n don 1¢ va Ozon/UV hiéu sudt xt Iy COD
sau 5 phut lan lugt 1a 10,7%; 17,8% va 27,2%; hiéu
suat xt ly COD sau 40 phut lan lugt 1a 16,4%; 40,2%
va 47,8%; hiéu suit xt ly COD sau 60 phut lan lugt 1a
20,0%; 41,2% va 54,3%. Cac két qua nay cho thay, sau
tiing khoang thai gian phan ting hiéu sudt xt ly COD
ctua phuong phap st dung két hgp 6z6n/UV la tot nhat,
UV don 1é la kém nhat.

60

——UV
—m— Ozon

20 —&— Ozon/UV

Hi¢u suit xit I COD, %
g

0 & T
o 10 20 30 40 50 60
Thai gian phan wng, phuat

A Hinh 3. So sdnh hiéu sudt xit Iy COD ctia cdc phuong phdp
6zon, UV va 6z6n/UV

Két qua nay pht hop véi ly thuyét vé anh hudng ctia
tia UV, ctia 6z06n va 6z6n/UV két hgp [7]. Tia UV don
1é c6 tac dung yéu dén cac hop chit hitu co no hoic cac
chét hap thu btc xa UV, nén d6 giam COD ctia nu6c
thai khi dugc xti Iy béng tia UV chi dugc thé hién trong
vai phut dau con trong khoang thai gian tiép theo hiéu
sudt ting khong dang ké. Trong khi d6, hiéu suit xt ly
COD khi sti dung 6z6n don 1é cao hon nhiéu so v6i UV
don 1é. Diéu nay dugc giai thich bdi tinh 6xy héa manh
cua 6z6n (thé oxy héa ctia 6z6n bang 2.08V). Bén canh
do, & gia tri pH khong qua cao (pH = 8) cuia nudc thai
dét nhudém trong nghién, mot lugng nhd 6z6n cé kha
nang phéan hay tao thanh géc *OH c6 thé 6xy héa cao
hon 6z6n (thé 6xy héa ctia *OH bang 2,8 V) [8] theo
phuong trinh phan ting:

30,+OH +H">2*0OH +40,

Trong khi duéi tac dung dong thoi ctia 6z0n va tia
UV, hiéu qua tao goc *OH la rat cao nhd phén ting:

O0,+hv>0,+0

O0+H,0->H,0,>2*OH

Vanha tinh 6xy hoa manh mé cua goc *OH ma hiéu
sudt xt ly ctia phuong phap 6z6n/UV két hgp vugt troi
so v6i dung UV don 1é va cao hon so v6i dung 6z6n
don 1¢.

3.2. Anh hudng cita thoi gian phdn ting dén hiéu
sudt xi ly COD bdng phuong phdp 6z6n/UV két hgp

Nghién ctiu dugc tién hanh véi nude thai dét nhuém
¢6 nong do COD ban diu bang 624 mg/L va pH =8, liéu
lugng khi 6z6n bang 3,5 L/phut/L nudc thai. Anh hudng
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Bang 2. Anh hudng ctia thoi gian phan iing dén hiéu qua xit Iy COD
Thoi gian phan Ging | 0 phut 5 phut 1h 2h 3h 4h 5h 6h
Ham lugng COD, 624 385 245 232 219 207 192 178
mg/L
Hiéu sudt xu ly 0 38,3 60,7 62,8 64,9 63,3 69,2 71,5
COD, %

Ham lrong COD, mg/L

300 350 400

250
Thai gian phan tng, phat

o 50 100 150 200

A Hinh 4. D6 thi bién thién gid tri COD theo thdi gian phdn
1ing

ctia thoi gian phan ting dén hiéu sudt xti Iy COD dugc thé
hién trong Bang 2 va Hinh 4.

S6 liéu Bang 2 cho théy, hiéu suét xti Iy COD thay déi
theo thai gian phan ting. Gia tri COD gidm manh trong 1
gio d4u tién va hiéu sudt xti ly dat 60,7%. Ddc biét, két qua
thi nghiém cho thdy phan ting dién ra véi t6c d6 nhanh
nhat trong 5 phut dau (hiéu suat xu ly dat 38,3%). Trong
cac gio tiép theo, COD tiép tuc giam nhung téc do phan
tng cham. Hiéu sudt sau 6 gi6 dat 71,5%, ttic 1a trong 5 gi6
tiép theo hiéu sudt qua trinh chi ting thém 10,7%. Do vay,
c6 thé diing thi nghiém sau 60 pht vi néu tiép tuc thi hiéu
sudt ciing dugc ting thém khong dang ké.

Tt d6 thi Hinh 4 nhan thay xu huéng ctia dudng bién
thién COD la rat doc trong khoang thoi gian dau va do
déc giam dan theo thoi gian, thé hién rang hiéu qua qua
trinh khtt COD manh hon trong thdi gian dau tién, va
cang vé sau thi toc d6 giam COD cang chim lai. Diéu nay
6 thé dugc giai thich bdi thanh phan céc chat hiiu co dé
phan hty va khé phan hty trong dung dich nudc thai.
Ngoai cac chit hiiu co dé phan huay, trong nudc thai dét
nhudm con cb chiia cic chit 6 nhiém véi ciu tao hda hoc
phtic tap. D€ xti ly cac chat hiiu co nay can thoi gian dé
cac gbc *OH bé gay cac lién két bén viing, chat httu co méi
dugc tao thanh c6 ciu tao hda hoc don gian hon lai tiép
tuc tham gia phan ting oxy héa. Do d6 trong thoi gian ddu
cac chdt hitu co dé phan hity tham gia phan ting 6xy hoa
khién COD giam nhanh va trong nudc thai con lai chu

yéu la cac chat hitu co khé phan hty. Viéc 6xy hoa cac
chat hitu co nay doi hoi thoi gian phan ting dai hon khién
toc do giam COD cham di va dudng bién thién COD theo
thoi gian c6 xu hudng sat véi duong ndm ngang.

3.3. Anh huéng cia pH dén hiéu sudt xit ly COD
bang phuong phdp 6zon/UV két hgp

Thi nghiém dugc tién hanh véi cic binh phan ting
chiia nudc thai dét nhudém, pH dugc diéu chinh nho dung
dich NaOH va H,SO,. Két qua nghién ctiu anh hudng ctia
pH dén hiéu qua xu ly COD ctia nudc thai dét nhuém
dugc trinh bay trong Bang 3 va Hinh 5.

Tu Bang 4 cho théy, sau 60 phut, hiéu suit xu ly COD
bang phuong phap Ozon/UV két hop tai véi cac gid tri
pH bing 4, 6, 8, 9 va 10 1an lugt 1a 47,9%, 49,7%, 60,7%,
52,9% va 51,3%. O pH = 8 ta thay hiéu suat xti ly COD dat

———pH — 4
= pH — 6
——pH — 8

\\ ey

—«—pH — 0
——

Him lzgng COD, mgL

o 10 20 30 40 so so
Thoi gian phin ung, phuat

A Hinh 5. Khd nding xit Iy COD tai cdc gid tri pH khdc nhau

Bang 3. Anh hudng ctia pH dén hiéu qua xit Iy COD

pH | Hiéu qua xii Iy COD (%) sau thoi gian phan ting
0 phat | 5phat | 20 phut | 40 phat | 60 phat
4 0 22,6 33,3 39,6 47,9
6 0 27,2 40,0 46,8 49,7
8 0 38,3 46,5 52,6 60,7
9 0 36,5 43,3 50,0 52,9
10 0 33,0 41,2 47,4 51,3

Bang 4. Anh hudng ctia liéu lugng suc khi 6z6n dén hiéu qua xit ly COD

700 4

Mau| pH |Liéu lugng khi| Ham lugng COD (mg/L) sau thdi gian phan ting
0zon  (L/phitL| ophat | 5phat | 20 phut | 40 phit | 60 phit
nudc thai)

1| s 7,5 624 312 287 253 198
Hiéu sudt xi 1y COD (%) 0 50,0 54,0 59,5 69,2
2 | 8 | 3,5 624 385 332 296 245
Hiéu sudt xi j COD (%) 0 38,3 46,8 52,6 60,7
3] 8 2,5 624 454 365 326 285
Hiéu suit xi ly COD (%) 0 27,2 41,5 47,8 54,3

650

60.7
60.0 4

Hiéu qué xit Iy COD, %

550 543

500
25 35 75
Lidu legng suc khi Ozon, L Oyphit. L nutr thii

A Hinh 6. Anh hudng ciia liéu
lugng suc khi 6zén dén hiéu
quad xii Iy COD
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cao hon & cac pH con lai va COD dau rala 245 mg/L, gan
ngudng quy chuén thai cot B (Hinh 5).

Két qua nay tuong doi hgp ly vi theo ly thuyét ctia qua
trinh 6xy hdéa nang cao, trong mdi trudng kiém thi hiéu
qua ctia qua trinh san sinh goc *OH 1a t6t hon theo phan
ung:

30,+OH + H" > 20H + 40,

3.4. Anh hudng cia liéu liong khi 6zon dén hiéu
sudt xii ly COD bdng phuong phdp 6zon/UV két hgp

Liéu lugng khi 6z6n la mét trong nhiing yéu t6 quan
trong anh hudng dén hiéu qua xti ly COD. Khao sat anh
hudng cta liéu lugng khi 6z6n dén kha nang xt ly COD
trong mau nudc thai véi ndng do COD ban dau la 624
mg/L, pH =8. Khoang liéu lugng khi ozon khao sat tii 2,5
-7,5 (L O,/phut.L nuéc thii). Két qua thi nghiém dugc thé
hién trinh bay trong Bang 4 va Hinh 6.

Tl Bang 4 cho théy, khi tang liéu lugng suc khi 6z6n
tu 2,5 (L/phut.L nudc thai) dén 7,5 (L/phuat.L nudc thai),
COD déaura c6 xu hudng giam dan, sau 60 phut ham lugng
COD lan lugt giam con 285 mg/L va 198 mg/L, tuong ting
hiéu qua xt ly COD tang tu 54,3% lén 69,2% (Hinh 6).
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ABSTRACT

RESEARCH ON THE APPLICATION OF ADVANCED OXYGATION
METHODS COMBINING OZON AND UV TIA IN THERMAL WASTE
WATER TREATMENT IN PHO NOI INDUSTRIAL ZONES

Nguyen Thi Phuong Dung, Lu Thi Yen, Pham Thi Ngoc Thuy

The paper presents the results of an investigation of using advanced oxidation processes treatment using
O, in combination with UV of textile wastewater of Pho Noi B Industrial Park (Hung Yen province). The
parameters that greatly affect this process as the oxidizing agent (UV, O, and O,/UV combined), reaction
time, pH and ozone dosage were investigated. Experiment showed that the highest effectiveness was
achieved in the O,/UV combination compared to single agents as O, and UV. At pH = 8 and ozone dosage
of 3.5 liters/min.liter of wastewater, output COD reduced from 624 mg/L to 198 mg/L, equivalent to COD
removal efficiency of 69.2% for 60 minutes reaction, reaching QCVN 13:2015/BTNMT.

Key words: Textile wastewater, advanced oxidation processes, COD.

University of Transport Technology
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

DU BAO MUC DO PHU DUGNG HOA DO SU €O XA NUGC THAI
TU CAC HOAT DONG KINH TE VEN BIEN PONG NAM B0

Nguyén Vin Phudc|(1)

Nguyén Thi Thu Hién

TOM TAT

Tu cac két qua quan trac tai khu vic bién Dong Nam bo tii 2010 - 2018 cho thdy, trong moi trudng nudc
bién Dong Nam b, su phét trién ctia tdo chu yéu phu thudc vao thong s6 N-NH,*. Dya trén két qua phan
hang mtic d¢ pha dudng hoéa theo nong do N-NH,* d6i véi cac kich ban sd c6 moi trudng trong khu vuc, du
bdo cac hoat dong cong nghiép 1a ngudén nguy co cao nhat gay hién tugng tao nd hoa (cip IV - V), ché bién
thtly san va nudi trong thay san c6 kha nang gay phu duéng & cap do II dén III, trong khi cac tram xt ly nudc
thai (XLNT) tap trung khu d6 thi Can Gio c6 nguy co & cap do II.

Tu khéa: Sy c6 xd nudc thdi, phii duong héa, nong do N-NH".

Nhan bai: 16/12/2020; Svia chiia: 22/12/2020; Duyét dang: 25/12/2020.

1. bat vin dé

Pht duéng hay tao né hoa la mdt phan ting ctia hé
sinh thai khi qua nhiéu chat dinh dudng nhu nitrat va
phot phat tit cac loai phan bon hodc nude cdng ranh
bi thai vao moi truong nude [1]. Khi lugng chat dinh
dudng bi qua tai, cac thuc vat phtt du nhu tao lam, rong
réu... sé tiéu hoa chat dinh duéng du thtia nay, chung
lam ting cac chat lo ltng, chat hitu co, lam suy giam
lugng 6xy trong nudc, nhat la & tang dudi sdu gay anh
hudng khong t6t dén chét lugng nudc va hé sinh thai
nudc. Khi mat do tdo vugt qua hai tram ngan té€ bao/l
la diéu canh bdo cin phai quan tdm téi chat lugng moi
trudng nudc bién [2].

Nghién ctiu ctia tac gia Nguyén Van Phuéc va Pham
Thi Thanh Hoa [5] da phan tich thong ké méi quan hé
gitia chat lugng moi trudng nudc bién ven ba tai Ba Ria
- Viing Tau va h¢é sinh théi cho thdy, c6 su tuong tac rd
rét gitia ham lugng amoni, nitrit va nitrat véi mat do
tdo trong mua kho, v6i cac phuong trinh thé hién méi
tdong tdc ctia ba thong s6 N-NH,*, N-NO,, N-NO, v6i
tao nhu sau:

Mt do to theoN-NH, "y =103,51x2 - 3447,5x + 74767 (1)
Matdg tdotheoN-NO,:y=19,995x* +271,91x + 54561 (2)
Matdo tdotheoN-NO,: y=0,1983x +220,43x + 28035 (3)

Va phuong trinh héi quy thé hién méi tuong tac
gitia cac yéu to vdi to:

Tao = 19,77 (N-NH,")* + 3,87 (N-NO,)* + 0,29 (N-
NO,)* + 6,03 (N-NH," x N-NO,) + 0,21 (N-NH,* x
N-NO,) + 0,67 (N-NO, x N-NO,") - 1092,28 (N-NH, ")
- 52,32 (N-NO,) - 36,30 (N-NO,) + 53369,56  (4)

! Hoi Nudc va Moi truong TP. HCM

Khu vuc ven bién Déng Nam b chiu anh hudng
truc ti€p cta cac hoat dong kinh t€ - xa hoi tu hai
tinh/thanh pho la Ba Ria - Ving Tau va TP. H6 Chi
Minh. Trong nhiing ndm gan day, cac hoat dong kinh
té€ bién hudng dén cac muc dich da dang hon, ngoai
phuc vu cho phat trién nong nghiép (nu6i trong va
ché bién thiy san), nhiéu hoat dong xay dung do thi,
khu nghi dudng, khu cong nghiép, cdu cang va vin
tai bién... da gy ra nhiing tdc dong khong nho téi
moi truong sinh thai ven bo. Tai rat nhiéu khu vuc
ven bién, chét thai phét sinh tii cac hoat dong nay co
kha nidng giy 6 nhiém trén dién rong... lam suy thodi
moi trudng va anh hudng nghiém trong dén cac hé
sinh thdi bién.

Bai viét cung cap mot s6 thong tin co ban vé danh
gia nguy co phu dudng héa nguon nudc tai mot s6 khu
vuic theo kich ban su ¢ xa nuéc thai thong qua phuong
thtic phan hang danh gia su né hoa ctia tdo va nong do
Amoni trong nudc.

2. Doi tugng va phuong phap nghién ctiu

2.1. Déi tugng nghién ciiu

Két qua téng hgp nghién ctu ti cic bai bao cta
Nguyén Van Phudc va cong su [6], [7], [8], [9], vé€ du
bao va danh gia miic 46 anh huéng dén méi trudng bién
boéng Nam bd do cac su ¢6 xa thai, da du bao dugc su
c6 xa thai tit 04 nhom hoat dong kinh t€ - xa hdi c6 kha
ndng anh hudng nhiéu nhat, gom 15 d6i tugng nhu sau:

- Hoat dong cong nghiép doc song Thi Vai: KCN
My Xuan A2; KCN Cai Mép; Cong ty CPHH Vedan;
KCN Long Son.
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- Khu ché bién hai san tap trung: Loc An, Long
bién, Binh Chau, Tan Hai.

- Khu nuoi trong thtly sain: Tam Thon Hiép, An
Théi Pong, Binh Khanh, Ly Nhon.

- Khu d6 thi ven bién Can Gid: Tram XLNT 1, Tram
XLNT 2, Tram XLNT 3.

A Hinh 1. So do vi tri cdc kich bdn sy c¢6 moi trudng do xd thdi
nudc thdi (3]

Trén co s¢ ap dung phuong phiap mo hinh hoa,
phuong phap chong ghép ban d6..., cac nghién ctiu da
du bao dugc muc do lan truyén 6 nhiém do su c6 xa
thai tlii cac doi tugng (tuong ting 15 kich ban), trong
d6 Amoni la tic nhan chinh giy anh hudng dén chat
lugng ngudn nudc cling nhu cac hoat dong kinh té - xa
hoéi dya vao ngudn nudc.[3]

Bai viét ké thiia két qua danh gid lan truyén 6 nhiém
tu cac kich ban su ¢6 dé€ xdc dinh mtic d6 phu dudng
héa nguoén nudce theo nong do Amoni.

2.2. Phuong phdp ddnh gid miic do phu duong
nguon nudc theo nong do chdt dinh duéng

Co6 nhiéu cach phéan loai mtic do phu dudng ctia cac
luu vyc. Trong nghién ctiu nay, nhom tac gia st dung
phuong phap phén loai theo mat d¢ té bao [4]. Tai liéu
nay cung cap cong cu phan hang va danh gia nhanh su
nd hoa cta Vi khudn Lam (VKL) thong qua hai thong
s6 co ban la mat d6 té bao ctia VKL va tong ham lugng
chlorophyll-a. Trong do, sinh khoéi (VKL) tuong ting
v6i 5 cdp do nd hoa dugc trinh bay & Bang 1.

Theo d6, dya trén phuong trinh thuc nghiém (1) va
phén loai 6 Bang 1, nhom tac gia c6 thé xac dinh cac
miic ndéng do N-NH,* c6 kha nang gay hién tugng nd
hoa tuong tng & tling cap do.

Bang 1. Phéan loai cip d) mé hoa ctia tdo theo mét dd T€ bao [4]

Cap do Mat do té€ bao (tb/1) Mo ta Minh hoa
I 24-645 x 10° Khoéng thdy VKL trén méit nudc
1I 1.125-62.798 x 10° VKL l4m tdm trén mat nudc

III 157.769-508.790 x 10°

VKL tao van mdng trén mat nudc

v 839.560-1.098.770 x 10°

VKL tao van day trén mit nudc

\Y% 2.146.680-3.468.590 x 10°

VKL tao van pht kin mat nudc
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3. Két qua va thao ludn

3.1. Két qua ddnh gid miic do phi dudng theo
nong do N-NH,*

Nghién ctu ctia Nguyén Van Phudc [3] danh gia
két qua quan trdc moi trudng nudce bién Pong Nam bo
(khu vyc vinh Ganh Rai) cho thay, chi m¢t vai nam vao
mua kho vai tro ctia N va P la nhu nhau trong quad trinh
quang hop (10 < N:P < 22), con lai hau hét thoi gian P
la yéu t6 bi gidi han ctia qua trinh quang hgp (N:P >
22) (Hinh 2).

120.00

100.00

80.00

1 N:P

60.00

€ mol

40.00

Ty 1

20.00 ~

2010 {2011 {2012 2013|2014 2015|2016 |2017 | 2018
Niam

A Hinh 2. Bién djng ty 1¢ mol N:P theo thdi gian [5]

Xét trén goc do can bang vat chat, ty 1é N:P trong
mudi dinh dudng cao hon nhiéu so véi ty s6 Redfield
(N:P = 16:1), diéu nay cho thdy khu vuc nay & tinh
trang du thtia mudi dinh dudng Nito. Véi xu huéng
gia ting cua cac thong s6 thudc nhém dinh dudng, du
bao mat do tao ciing sé tang theo mdi quan hé trong
phuong trinh thuc nghiém (4). Khi mat d¢ tao ting qua
cao sé gay nd hoa trong nudc, dan dén thiéu oxy va anh
hudng dén doi song thuy sinh vat.

Xét theo mdi quan hé gitia nong do N-NH,* va mat
do tao, tii phuong trinh (1) va nghién ctiu cia Pham
Thanh Luu va cong su [4] vé cac cdp do nd hoa trong
modi trudng nudc, nhom tic gia da udc tinh khoang
nong do N-NH,* c6 kha nidng giy hién tugng nd hoa
tai khu vuc bién Déng Nam b nhu sau:

+ Cdp d¢ I: tuong ting nong do N-NH,* < 0,3 mg/l;

« Cap do II: tuong ung néng do N-NH,* > 0,8 mg/l;

« Cap do III: tuong ting ndng do N-NH,* > 2,85 mg/l;

« Cap do IV: tuong ting néng do N-NH,* > 6,54 mg/l;

« Cap do V: tuong ting nong do N-NH_* > 10,45 mg/l;

3.2. Két qua ddnh gid miic do phii dudng theo cdc

sy c6 méi truong
Két qua danh gid lan truyén 6 nhiém d6i véi 15 kich
ban su c6 xa thai néu & muc 2.1 cho théy [6], [7], [8],
[9], n6ng Ao Amoni du bao co6 thé tang 1én dén 30 - 34,5

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

mg/l (mtia kho - mua mua). Pham vi lan truyén anh
hudéng Amoni v6i nong do cao tai mot so vi tri sy co
dugc thé hién trong Hinh 2 - 4.

Dua trén két qua phén loai phu duéng héa nguon
nudc theo ndong d6 Amoni ti cac kich ban sy ¢6 do xa
thai dugc trinh bay trong Bang 2.
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A Hinh 4. Khu viic nguy co bi phii dudng héa khi sy c¢d nuéc
thdi xdy ra tai khu NTTS An Théi Déng (a), (b) va KCN My
Xudn A2 (c), (d)
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A Hinh 5. Khu viic nguy co bi phii dudng héa khi su cd nuidc thdi xdy ra tai khu CBTS Loc An (a), (b), KCN héa ddu Long Son
- muia mua va khu CBTS Tdn Hdi (d), (e)

Béang 2. Phan loai phu duéng héa nguén nudc theo nong do6 Amoni

STT Vi tri su ¢6 Dy bao nong do N-NH,* cuc Dién tich mat nudc bi anh Cip d6 phu
dai huéng (ha) dudéng héa
Mua kho Mitamua | Miakho (ha) | Mita mua (ha) | theo néng do
(mg/1) (mg/1) N-NH,*

1 | Khu nuéi An Théi Dong 4,9 7,9 19,7 39,5 Cip do 11 -1V
trong thity | Binh Khanh 1,8 1,7 95,6 76,5 Cip do II

3 |5 Tam Thon 0,7 0.8 1,5 11 Cipdol

Hiép

4 Ly Nhon 1,9 2,0 379,0 406,2 Cép do 11

5 | Hoat dong Long Son 15,4 3,2 2,0 0,6 CapdoIIl-V

6 |congnghiép |vedan 30 34,5 4,1 5,6 Cip do V

7 f,‘z song Thi - Suan A2 10,1 6.8 44 43 Cip do IV

8 Cai Mép 1,4 1,4 170,2 158,6 Cép do I1

9 | Khu chébién | Loc An 3,2 2,7 9,1 10,7 Cépdo 11

10 |hdisintdp | Binh Chau 2,1 1,4 3,3 4,5 Cép do IT

1| e Long Dién 0,3 0,1 - - -

12 Téan Hai 3,6 3,5 37,7 39,9 Cép do 111

13 [Khudéthi |Tram XLNT 1 1,8 1,7 104,7 15,3 Cép do I1

14 |venbién Can | Tram XINT 2 1,1 2,5 12,3 20,3 Céip do 1T

15 |19 Tram XLNT 3 1,6 1.6 5,9 - Cép do I

4. Két luan

Két qua du bdo nong do 6 nhiém N-NH,* khi xay ra
su ¢6 doi v6i 15 nguodn thai trong khu vic Pong Nam
bd két hgp véi cac cap do tdo nd hoa cho thay, nhiing
su cO nay co thé gay phu dudng hda ngudn nudc & cac

muc d6 khéac nhau:

« Hoat dong cong nghiép la ngudn nguy co 16n nhat
gay hién tugng tdo nd hoa khi c6 su c6 xay ra, véi mtic
x€p hang cao nhat la cip do V (Vedan), va cdp do IV
(KCN My Xuan A2)
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» Hoat dong nudi trong thiy san cé kha nang gay
anh hudng trén dién rong khi xay ra sy c6, nhung kha
ndng gay hién tugng tao né hoa & cap do trung binh (II
- III), trt truong hop tai khu vic An Théi Pong vao
mua la cé thé dat cap do IV.

« Ché bién thiy san cling la mot trong nhiing nguén
gy hién tugng tdo nd hoa ¢ mtic trung binh (cap do II
dén III) tai cac khu vuc: Tan Hai, Loc An, Binh Chau.

o Céc tram XLNT tap trung khu dé6 thi Can Gio c6
nguy cd phu dudng & cip do IIm
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FORECAST OF EUTROPHICATION LEVELS BY WASTE DISCHARGE
FROM ECONOMIC ACTIVITIES IN SOUTHEAST COASTAL

Ho Chi Minh City Association for Water and Environment

ABSTRACT

From the monitoring results in the Southeast coastal from 2010 - 2018 show that, in the seawater
environment of the Southeast, the growth of algae mainly depends on N-NH,* parameters. Based on the
results of the eutrophication classification according to the N-NH,* concentration for environmental incident
scenarios in the Southeast region, industrial activities are forecasted to be the highest source of algae blooming
risk (levels IV to V), seafood processing and aquaculture capable of causing eutrophication at levels II to III,
meanwhile, the wastewater treatment stations in the Can Gio urban area is at risk of level II.

Key words: Waste discharge, eutrophication, N-NH* concentration.

Nguyen Van Phuoc, Nguyen Thi Thu Hien
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¢ Méi trusng

KHAO SAT ANH HUONG CUA pH VA HAM LUONG NaCl DEN
QUA TRINH CHIET XAC DINH KIM LOAI NANG TRONG
NUGC BIEN BANG DUNG MOI APDC KET HGP MIBK

Hoang Thi Nguyét Minh, Nguyén Khic Thanh

Lé Thu Thuy, Pham Phuong Thao [(1)

TOM TAT

Nghién ctiu nay chung t6i da khao sat anh hudng ctia pH va ham lugng NaCl dén qua trinh chiét xac dinh
kim loai ndng trong nudc bién bing dung méi APDC két hgp MIBK, qua qud trinh khdo sat da tim ra diéu
kién t6i vu nhat trong qua trinh chiét kim loai ndng (KLN), trong d¢ tai gia tri pH = 4 va nong d¢ NaCl thap
cho hiéu sudt chiét cao dat tli 80-90%. Khang dinh lai vai tro khong thé thiéu ctia qua trinh loai nén va lam giau
chit phan tich trong qud trinh phan tich KLN trong nudc néi chung va nudc bién noi riéng.

T khoa: Chiét xudt kim logi ndng trong nuéc bién.

Nhan bai: 7/12/2020; Svia chiia: 20/12/2020; Duyét dang: 25/12/2020.

1. bat vin dé

Viéc phan tich KLN trong nudc bién la mét viéc lam
kha kho khin vi KLN trong mdi trudng nudc nhiém
mdn va nudc min khd da dang vé s6 lugng ciing nhu
ham lugng, trong d6 4 nhom nguyén t6 As, Cd, Cr
va Pb thudng dugc quan tam trong cac nghién ctiu vi
ching c6 doc tinh cao va ton tai kha phd bién [1,2].
bé dinh lugng ching doi hdi thiét bi phéan tich phai c6
do6 nhay cao va 6n dinh. Hién nay, phuong phap thich
hop cho yéu cau xac dinh lugng vét cac ion kim loai
nay dugc st dung nhiéu nhatla AAS va ICP. Tuy c¢6 do
nhay cao nhung ca hai phuong phap nay thuong bi anh
hudng nghiém trong bdi nén mudi khi ap dung cho
nudc nhiém mdn va nudc man. DE loai trit anh hudng
nay, cac quy trinh phén tich thuong ap dung ky thuat
chiét nham loai bo nén mau cing nhu lam giau chat
phan tich gitp md rong kha ning ting dung cua thiét
bi phan tich.

2. Thuc nghiém

2.1. Héa chdt
Axit nitric, C = 1,4 g/ml

Natri hidroxit, C ., = 2,5 mol/l; Hoa tan 100 g
natri hidroxit trong nudéc va pha loang téi 1 lit.

Axit clohidric, C , ., = 0,3 mol/l; Hoa tan 25 ml axit
clohidric dam dédc (C = 1,19 g/ml) véi nudc va pha
loang téi 1 lit.

Metyl - isobutylketon (MIBK)

'"Truong DH Tai nguyén va Moi truong Ha Noi
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Amoni 1 - pyrolidindithiocacbamat (APDC), dung
dich 20 g/ml; Hoa tan 2,0 g APDC trong nudc. Thém
nudc cho dén 100 ml va lac. Loc dung dich néu c6 chat
két ttia. Néu dung dich c6 mau, tién hanh tinh loc bang
chiét lap lai v6i MIBK cho dén khi dung dich tré nén
khong mau.

Cac kim loai, cac dung dich chuén tuong ting véi
1,000 g/1.

2.2. Nghién citu dnh huéng cia pH dén khd nang
chiét KLN trong nudc bién

Dbé nghién ctiu anh hudng ctia pH t6i kha nang chiét
KLN trong nudc bién, nhém nghién ctiu da hiéu chinh
v6i d6 pH lan lugt la pH = 2.5, pH=3.5vapH =4 va
tién hanh dya trén quy trinh chiét KLN theo TCVN
6193: 1996 Tiéu chudn Viét Nam vé chat lugng nudc
- Xac dinh Coban, Niken, Pong, Kém, Cadimi va Chi -
Phuong phap tric phd hdp thu nguyén tt ngon lua [3],
lan lugt véi quy trinh tién hanh nhu sau:

- Cho 25 ml dung dich kim loai vao binh tam giac
(ham lugng NaC 20g/1) .

- Thém 1 ml dung dich HCI 1M.

- Thém 1.5 ml dung dich APDC.

- Thém 2.5 ml dung méi MIBK.

- Thém 5 ml dung dich NaCl.

- Hiéu chinh pH tuong ting lan lugt la pH = 2.5;
pH= 3.5 va pH = 4 tai mo6i thi nghiém.



- Chuyén hon hgp dung dich thu dugc vao binh
chiét 60 ml, lac manh trong 2 phut.

-béyén 1 gio.

- Sau 1 gio, dung dich thu dugc phan thanh 2 16p:
dung dich htiu co bén trén va dung dich nén mudi bén
dudi.

- Thuc hién chiét 14n 1, thu phan dung dich hiiu co
bén trén, chuyén vao binh dinh muc 10 ml.

- Thém 1 ml dung dich MIBK vao phan dung dich
bén dudi cua binh chiét, chuyén lai dung dich mdi vao
binh chiét, lic manh, d€ yén.

- Thuc hién chiét lan hai v6i dung dich méi, thu
phan dung dich hiiu co chuyén vao trong binh dinh
mtuc 10 ml trudc do.

- Thém 5 ml dung dich HNO, vao binh dinh mtic 10
ml chiia dung dich hiiu co, chuyén dung dich vao binh
dinh muc, lac manh, dé yén

- Thuc hién chiét 1an ba, thu dung dich bén duéi cta
binh chiét, chuyén vao binh dinh muc 10 ml, dinh muc
dung dich trong binh bing HNO,. Phan dung dich nay
dung dé xac dinh KLN.

2.3. Nghién ctiu anh huéng ciia nong dé NaCl dén
kha ndang chiét KLN trong nudc bién

Dé nghién ctu anh hudng ctia nén mudi dén kha
nédng chiét KLN, ching tdi da st dung dung dich NaCl
c6 nong do lan lugt la 10 g NaCl/l, 20 g NaCl/l, 30 g
NaCl/l.

Quy trinh cac budc nhu sau:

+ Cho 25 ml dung dich kim loai c¢6 noéng do sau
dinh mdc trén vao binh tam giac c6 ham lugng lan lugt
10 g NaCl/l, 20 g NaCl/l, 30 g NaCl/l.

+ Thém 1 ml dung dich HCI 1M.

+ Thém 1.5 ml dung dich APDC n6ng d6 2 g/100 ml.

+ Thém 2.5 ml dung moi MIBK.

+ Chuyén hén hgp dung dich thu dugc vao binh
chiét 60 ml, lac manh trong 2 phut.

+ Cac budc tiép theo lam tuong tu nhu nghién ctiu
anh huong ctia pH dén kha nang chiét.

3. Két qua va thao luin

3.1. Ddnh gid dnh huéng cia pH dén quy trinh
chiét xdc dinh KLN
banh gia anh hudng ctia pH dén qua trinh chiét xac
dinh KLN trong nudc bién tai cac gia tri pH = 2.5, pH
=3.5va pH =4, cac két qua do dugc trén may AAS nhu
sau:

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 3.1. Anh huéng ctia pH = 2.5 dén kha ning chiét

STT | Téndung | TruGckhi | Saukhi | Hiéu suit
dich kim | chiét (ppb) | chiét (ppb) (%)
loai
1 Cr (VI) 198.6 130.47 66.59
2 Cd 206.72 142.63 69.00
3 As (I1I) 235.26 174.58 74.21
4 Pb 231.7 168.47 72.71

Bang 3.2. Anh huéng ctia pH = 3.5 dén kha ning chiét

STT | Téndung | Truéckhi | Saukhi | Hiéu suit
dich kim | chiét (ppb) | chiét (ppb) (%)
loai
1 Cr (VI) 198.6 158.34 80.81
2 Cd 206.72 138.56 67.03
3 | As(IID) 235.26 178.71 75.96
4 Pb 231.7 150.48 64.95

Bang 3.3. Anh huéng ctia pH = 4 dén kha ning chiét

STT | Téndung | Truéckhi | Saukhi | Hiéu suit
dich kim | chiét (ppb) | chiét (ppb) (%)
loai
1 Cr (VI) 198.6 179.58 91.66
2 Cd 206.72 182.27 88.17
3 As (III) 235.26 205.87 87.51
4 Pb 231.7 204.83 88.40

Tu Bang 3.1, Bang 3.2 va Bang 3.3 ta thdy, tai pH
= 4, hiéu suat chiét cao hon hdn so vdi hiéu sudt chiét
tai pH = 2.5. Két qua nay cling trung véi két qua cta
Hoang Thi Quynh Diéu va Lé Thi Vinh [1,2], As (III)
tao phtic tot nhat véi pH =4 Cr (VI) tao phtic tot véi do
pH tu 3.5 + 5, trong khi d6 Cr (III) chi tao phtic t6t véi
do pH tu 4.5 + 5. Do do, d€ chiét dong thai ca 2 dang
Cr (III) va Cr (VI) khoi nén mau, chung t6i chinh pH
= 4.5, tiép theo sé chinh pH = 4 dé As (III) tao phuic tét
nhat.

3.2. Ddnh gid dnh hudng ciia NaCl dén quy trinh
chiét xdc dinh KLN

Nhém nghién ctiu tiép tuc tién hanh thi nghiém
nghién ctiu anh hudng ctia NaCl dén quy trinh chiét
xac dinh KLN tai pH = 4. Thi nghiém trén mau gia dinh
c6 cac ham lugng NaCl, ham lugng cac kim loai lan
lugt la: Cr (VI): 200 ppb; Cd: 200 ppb; As (III): 250; Pb:
250 ppb.

Nhu véy, theo cac két qua thu dugc thé hién & Bang
3.4; Bang 3.5 va Bang 3.6, ta c6 thé thdy két qua cho
hiéu sudt chiét KLN gin nhu x4p xi nhau tai cac gia tri
thay d6i cua nong do NaCl. Co thé thdy, véi nong do
10 g NaCl/l, 20 g NaCL/l va 30 g NaCL da phan tich
trong qua trinh chiét van cho hiéu suét chiét cao. Nhu
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Bang 3.4. Anh hudng ctia nén mudi véi ndng d6 10 g NaCl/l

STT | Téndung | Trudckhi | Saukhi | Hiéu suit
dich kim | chiét (ppb) | chiét (ppb) (%)
loai
1 Cr (VI) 193.8 153.54 79.23
2 Cd 205.7 160.24 77.90
3 As (I1I) 240.24 187.36 77.99
4 Pb 235.71 178.42 75.69

Bang 3.5. Anh hudng cia nén mudi véi ndng d6 20 g NaCl/l

STT | Téndung | Truéckhi | Saukhi | Hiéu suit
dich kim | chiét (ppb) | chiét (ppb) (%)
loai
1 Cr (VI) 193.8 156.63 80.82
2 Cd 205.7 155.27 75.48
3 As (I1I) 240.24 190.54 79.31
4 Pb 235.71 174.52 74.04

Bang 3.6. Anh hudng ctia nén mudi véinéng d¢ 30 g NaCl/l

STT | Téndung | Trudckhi | Saukhi | Hiéu suit
dich kim | chiét (ppb) | chiét (ppb) (%)
loai
1 Cr (VI) 193.8 157.31 81.17
2 Cd 205.7 150.34 73.09
3 | As(ID) 240.24 184.65 76.86
4 Pb 235.71 170.76 72.44

vdy chung t6i nhan dinh ring quy trinh chiét phu hgp
v6i phan tich ham lugng ion kim loai Cr, Cd, As va Pb
ndéng d6 NaCl thép rat it anh hudng dén két qua phan
tich KLN.
3.3. Ung dung dé chiét KLN trong nudc bién Quy
Nhon
Nhom tac gia da chudn bi 3 mau nude bién tai 3 vi
tri khac nhau cua bién ven b Quy Nhon (ky hiéu mau
NB1, NB2) quy trinh chiét tuong tu nhu trén, tai pH =
4, ham lugng NaCl la 22,5 g/1. Két qua thu dugc nhu
Hinh 3.1.
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A Hinh 3.1. Biéu do thé hién hiéu sudt chiét KLN trong nudc bién

Tt Bang trén, c6 thé thdy hiéu sudt chiét cac KLN
khé cao. Dao dong titi 80 % dén 95 %, trong do kha
ndng chiét ctia Cadimi la cao hiéu sudt lén t6i 90%
ham lugng kim loai trong mau kha thap (Cr: 5.56 ppb;
Cd: 0.07 ppb; As: 7.86 ppb; Pb: 1.37 ppb) ndm trong
muic cho phép cta cac Quy chuén ky thuat quéc gia vé
nguon nudc cua B TN&MT Viét Nam vé chat lugng
nudc bién.

4. Kétluan

T viéc phén tich cic mau KLN, nhém nghién ctiu
chung t6i da tim ra dugc diéu kién d€ chiét dugc cac
kim loai Cr, Cd, As va Pb véGi hiéu suit cao nhit c6 thé.

ba tim ra dugc diéu kién phtt hgp d€ thuc hién chiét
cac KLN trong nudc bién, cu thé 1a tai pH = 4 va ndng
dd NaCl thap, két qua nay cing phu hgp véi nghién
cliu clia cdc tac gia trudc [2,4].

Quy trinh chiét dong thoi cac kim loai Cr, Cd, As,
Pb trong nudc bién bing ky thuat AAS va do ICP da
xay dung thanh cong. Két qua phan tich ham lugng
KLN trong méau khd thdp (Cr < 6 ppb; Cd < 0.1 ppb; As
< 8 ppb; Pb < 2 pp) va khang dinh lai vai tro khong thé
thiéu ctia qua trinh loai nén va lam giau chét phén tich
trong qud trinh phan tich KLN trong nudc néi chung
va nudc bién ndi riéngm

tich tai cdc tram quan trdac Nha Trang, Viing Tau va Rach
Gid (1998-2014)”, Tuyén tdp nghién ciiu bién, tgp 21, s6 1,
trang 32-40.

3. TCVN 6193: 1996 (ISO 8288: 1986 (E) - Chdt lugng nuéc
- Xdc dinh Coban, Niken, Dong, Kém, Cadimi va Chi -
Phuiong phap trdc phd hdp thu nguyén tit ngon lia.

4. Nguyén Vian Tho, Bii Thi Nga (2009), “Su 6 nhiém As,
Cd trong trdm tich, ddt va nudc tai vimg ven bién tinh Ca
Mau”, Tap chi Khoa hoc, s6 12, trang 15-24.
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RESEARCH ON EFFECTING OF PH VALUE AND NaCl CONCENTRA-
TION TO EXTRACT AND DETERMINE HEAVY METALS IN SEAWA-
TER USING APDC COMPLEX COMBINED MIBK SOLVENT

Le Thu Thuy, Pham Phuong Thao, Hoang Thi Nguyet Minh, Nguyen Khac Thanh
Hanoi University of Natural Resources and Environment

ABSTRACT

In research, we surveyed the effect of pH value and NaCl concentration to determine heavy metals in
seawater using APDC complex combined MIBK solvent. In this investigation, we have found the most optimal
conditions in the heavy metal extraction process, which the pH value = 4 and a low concentration of NaCl give
high extraction efficiency from 80-90%. Reasserted the indispensable role of matrix removal and enrichment
of analytes in the analysis of heavy metals in seawater.

Key words: Extract heavy metal in the seawater.
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NGHIEN CUU THANH PHAN PHAN LOP GIAP XAC
CHAN CHEO (COPEPODA) TAI SONG VU GIA - THU BON,

QUANG NAM

Tran Ngoc Son, Pham Thi Phuong |(1)
Trinh Pang Miu, Tran Nguyén Quynh Anh
Vo6 Van Minh, Pam Minh Anh
Phan Thi Hoa

TOM TAT

vGi cing hé s6 -2.15.

Giap xac chén chéo (Copepoda) dong vai quan trong trong hé sinh thai cac thly vuc nudc ngot, 1a mot
trong 3 nhom chinh ctia dong vat phu du (Zooplankton), bén canh Trung banh xe (Rotifera) va Gidp xac
rau (Cladocera). Nghién ctiu da ghi nhén dugc 10 loai thudc phan 16p Copepoda thudc 9 chi, 6 ho va 3 bo.
Trong do, 1 chi va 2 loai ghi nhan méi cho khu hé phéan 16p giap xac 6 Viét Nam. Két qua cua nghién ctiu
cling cho thay cac thong s6 moi truong cé anh hudng dén mat do Copepoda, trong dd, mé hinh tuong quan
da bién (CCA) cho thdy cdc thong s6 mdi trudng ctia nudc mat nhui EC, TDS, NO, va PO,* anh hudng dén
cac loai Schmackeria bulbosa, Thermocyclops crassus, Mesocyclops leuckarti véi lan lugt la -0.87, -0.24,
-0.64. Bén canh dd, trong moi trudng nudc trong cat, thong s6 PO,’ dnh hudng dén loai Parastenocaris
sp.2 1a -2.0 va mat do loai Mesochra pseudoparva c6 moi tuong quan nghich doéi véi thong sé6 EC va TDS

Tu khoa: Copepoda, da dang sinh hoc, Vu Gia - Thu Bén, Qudng Nam.
Nhan bai: 7/12/2020; Svia chiia: 14/12/2020; Duyét dang: 25/12/2020.

1. Gié6i thiéu

Phan 16p gidp xdc chin cheo (Copepoda) thudc
16p chan ham Maxillopoda Dahl, la mét trong nhiing
nhom phtt du chiém uu thé trong cac thity vic hién nay
trén thé giéi da xac dinh véi hon 13.000 loai dugec mo
ta (Boxshall and Defaye 2008). Copepoda phan b6 kha
rong & nhiéu dang thuy vuc khac nhau, tif nuéc ngot,
nudc lg, nuéc man dén cac dang moi trudng dic biét
nhu trong cat va nén déy (Brancelj, Zibrat, and Jamnik
2016; Meleg et al. 2012). Cac loai thudc Copepoda dong
vai tro l1a mat xich rdt quan trong trong viéc chuyén tié€p
nang lugng ti sinh vat san xudt so cdp dén cdp dinh
dudng cao hon trong cac thuy vuc (Turner 2004). Bén
canh do, Copepoda dugc xem la nhom loai nhay cam
v6i su thay do6i cua cac yéu té6 moi trudng song, bao
gom yéu t6 vatly, héa hoc va sinh hoc (Tian et al. 2017).
Chinh vi véay, day la nhém sinh vat c6 gia tri dung lam
chi thi d€ danh gia chit lugng moéi truong nude. Tai cac
thtly vic nuée ngot, nhiéu nghién ctiu vé Copepoda da
ghi nhan hon 2.800 loai giap xac chan chéo chu yéu

! Truong Pai hoc Su pham - Dai hoc Da Ning
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thudc 3 bo Calanoida, Harpacticoida, Cyclopoida, phan
b6 & nhiéu dang thuy vuc tii song, ho, sinh canh cat
cho dén trong nudc ngam (Boxshall and Defaye 2008).
Trén thé gidi, nghién ctiu vé Copepoda tai cac thiy vuc
nudc ngot dang chu y Brancelj (Brancelj 2002, n.d,;
Brancelj et al. 2016; Liu and Brancelj 2014), Boxshall
(Boxshall and Defaye 2008; Boxshall and Schminke
1988) Sendacz (2001), Streletskaya (2010), Cowell
(1967). Tuy nhién, cac nghién ctiu vé Copepoda trong
sinh canh cat con kha it va cha yéu nhién ctiu nhiéu vé
Trung banh xe (Rotifer).

Dai véi sinh canh cat ven sdng, sudi va ho duge xem
la moi truong kha déc biét, c6 su da dang ctia cac nhom
vikhuén, tdo, ddng vat nguyén sinh, Copepoda (Pennak
1951). Sinh canh cat dugc chia thanh phan nhu sau:
Hydropsammon la khu vuc cat ngap chim hoan toan
trong nudc; Hygropsammon la khu vuc cat ban ngéap
chim va chi bi u6t mot phan do su giao dong ctia nudc;
Eupsammon la khu vuc cat bén ngoai cung. Nhom
Copepoda dac trung trong cat la bo Harpacticoida
(Horvath, Whitman, and Last 2001).



Tai Viét Nam, cac nghién ctiu vé Copepoda chu yéu
dugc thyc hién trong nhiing nim gan day ctia nhom
nghién ctiu Tran Puc Luong, két hgp véi mot s6 nha
nghién ctu trén thé gidi. Cac nghién ctiu nay da phat
hién nhiéu loai méi cho khoa hoc nhu Hadodiaptomus
dumonti, Mesocyclops sondoongensis sp. nov.,
Microarthridion thanhi n. sp., Nitocra vietnamensis n.
sp., Nannodiaptomus haii sp. nov. (Tran and Brancelj
2017; Tran and Chang 2012; Tran and Hotynska 2015)
va chi c6 mot nghién ctiu vé anh hudng ctia yéu t6 NH,*
va PO’ dén s6 lugng, mat do cac loai gidp xdc tai khu
vic Vuon quoc gia Phong Nha - Ké Bang (Minh 2018).
Vi vdy, nghién ctiu nay nhdm khao sat thanh phan
Copepoda tai song Vu Gia - Thu Bon, Quang Nam va
danh gid anh hudng ctia cac yéu té6 moi trudng dén mat
do6 cua cac loai thudc Copepoda.

2. Phuong phap nghién ctu

2.1. Phuong phdp thu mau va phan logi Copepoda
Nghién ctiu tién hanh tai 9 diém doc séong Vu Gia
- Thu Bon (Hinh 1), thoi gian thu mau dugc tién hanh
vao thang 7 va thang 11/2019. Tai mdi diém sé thu
Copepods & nhiing viing nudc gan bo va trong nudc
ngdm & cac sinh canh cat sat mép song. Mau dinh tinh
Copepods trong nudc dugc thu bang ludi thu dong vat
phu du v6i mit ludi 50 pm va mau dinh lugng dugc thu
bang cach loc 20 lit nudc qua ludi thu mau. Mau dinh
tinh Copepods trong sinh canh cat thu bang dao cac
hé cat c6 do sdu khoang 20 cm gan mép nudc, sau do
loc nudc trong cat bang binh loc Zooplankton véi mat
ludi 60 pm theo phuong phap ctia Branceij (2004). Mau
dinh lugng Copepods trong cat dugc thu theo 6 tiéu
chuén co6 kich thudc 30 cm x 30 cm, toan b cat dugc
cho vao x6 nhua sau d6 tron véi nudc da loc, roi loc
bang dung cu chuyén dung nhu mau dinh tinh. Mau
Copepods dugc bao quan bang ethanol 70% trong binh
dyng mau 50 ml chuyén dung. Mau Copepods dugc
gidi phau va phan loai dudi kinh hién vi huynh quang
Carl Zeiss Axio Lab Al (Dtc). Dinh danh loai theo
cac tai liéu phan loai caa Wells (2007), Thorp (2017),
Bledzki (2016), Defaye (2001). Mat d6 ctia mdi loai
Copepods dugc xac dinh bang buéng dém sinh véat phu
du Sedgewick - Raffer.

1505

A Hinh 1. So do khu viic nghién ciiu

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

2.2. Phuong phdp thu va phan tich mau nudc

Mau dugc thu, bao quan theo TCVN 6663-3:2003
va dugc dua vé phong thi nghiém dé phan tich ngay sau
khi thu. Cac thong s6 pH, Oxy hoa tan (DO), do duc
(NTU), d6 dan dién (EC), tong chét ran hoa tan (TDS)
dugc do bang thiét bi YSI 6920V2. Cac thong s6 Amoni
(NH,"), Nitrat (NO,), Nitrit (NO,’), Photphat (PO,*)
phan tich tich theo cac TCVN tai phong thi nghiém.

2.3. Phuong phdp xii ly sé liéu

banh gia sy tuong dong gitia nhiing vi tri 14y mau
bing phan tich cum Clustering va anh hudng cta
cac thong s6 moi trudng dén mat do cac loai thudc
Copepoda biang phuong phap phan tich tuong quan
da bién Canonical Correspondence Analysis (CCA).
Cac phén tich dugc thuc hién trén phan mém thong
ké PAST 4.03.

3. Két qua va thao luan

3.1. Thanh phdn loai Copepoda
Két qua nghién ctiu ghi nhan dugc 10 loai thuc 6
ho cua 3 by Calanoida, Cyclopoida va Harpacticoida
(Bang 1). Trong do, ghi nhan dugc hai loai méi cho
khu hé giap xac Viét Nam la Nitocra evergladensis
(Reid & Perry, 2002) thudc ho Ameiridae va Mesochra
pseudoparva (Gomez- Noguera & Fiers, 1997 thuoc
ho Canthocamptidae. Ngoai ra, nghién ctiu con ghi
nhan thém sy xuét hién ctia chi méi cho Viét Nam la
Parastenocaris.
Bang 1. Thanh phan loai giap xdc chin chéo (Copepoda)
6 song Vu Gia - Thu Bon
B¢ Calanoida Sars Ho
Ho Pseudodiaptomidae Sars
Schmackeria bulbosa Shen & Tai, 1964
Ho Diaptomidae Sars

—

2. | Mongolodiaptomus mekongensis Sanoamuang &
Watiroyram, 2018

3. | Eodiaptomus draconisignivomi Brehm, 1952

Bo Cyclopoida Burmeister
Ho Cyclopidae Rafinesque
4. | Mesocyclops leuckarti (Claus, 1857)

Thermocyclops crassus (Fischer, 1853)
6. | Cryptocyclops bicolor (Sars GO, 1863)

B6 Harpacticoida Sars
Ho Ameiridae

~

Nitocra evergladensis Reid & Perry, 2002

Ho Canthocamptidae

8. | Mesochra pseudoparva Gomez-
Fiers,1997

Ho Parastenocarididae (Chappuis, 1940)

Noguera &

9. | Parastenocaris sp.1

10. | Parastenocaris sp.2

Chuyén dé IV, thang 12 nam 2020 | 37



) Moi truong

Mot s6 loai trong khao sat nay ciing dugc tim thay
& mot s6 nghién ctiu khac tai Viét Nam trude d6 nhu
Schmackeria bulbosa, Eodiaptomus draconisignivomi
da dugc Ian C. Campbell ghi nhén tai thly vic song
Mé Cong va loai Mesocyclops leuckarti dugc ghi
nhén tai mot ban dao thuoc tinh Ca Mau. Déi véi loai
Thermocyclops crassus c6 thé xem la phé bién rong
trong cac thay vuc tai Viét Nam, loai Cryptocyclops
bicolor ciing dugc Tran Dtic Luong va cong su tim thay
tai khu viic Nam b¢ va Nam Trung bd.

A Hinh 2. Chi Parastenocaris: A: cd thé, B: chdn 1 (P1), Rau
1(A1) va (A2)

A Hinh 3. Loai Mesochra pseudoparva (Gémez- Noguera &
Fiers, 1997). Con cdi: A. Cd thé; B. Rau; C. Chdan 5. Con duc:
D: nhanh trong chan 1; E: nhdnh ngoadi chan 1. F chan 5.

A Hinh 4. Loai Nitocra evergladensis (Reid & Perry, 2002)
Con cdi: A.Co thé; B. Nhdnh trong ciia chan I; C. Nhdnh
ngodi ctia chdan 1; D. Nhdnh trong ctia chdn 5; E. Nhdnh ngoai
ctia chan; F. Chac dudi.
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3.2. Su tuong dong vé sy xudt hién loadi tai cdc

vi tri ldy mau

Su tuong dong cuia cac vi tri 1dy mau vé su xuét hién
cac loai dugc danh gia thong qua mo hinh tuong dong
(hinh 5). C6 thé thdy, tai vi tri D1 va D3 c¢6 mic do
tuong dong gan nhu nhau, chi khéc tai vi tri D1 ghi
nhén thém loai T.crassus. Tuong ty, vi tri D8 va D7 c6
mtuc do tuong dong rat cao khi ciing c6 su xuét hién ctia
3 loai la M. Mekongensis, T. Crassus va Parastenocaris
sp.1.

D3
D1
D5
D9
D8
D7
D4
Dé
D2

0.975-

0.900

0.825 I

0.750

ilarity

0.675-

Sim

0.600-

0.525

0.450-

0.375+

A Hinh 5. So d6 mdi tuong dong sy xudt hién lodi tai cdc vi tri

Sa d6 c6 thé chia thanh 3 nhém vi tri v6i hé s6 khéc
biét khoang 30%. Nhom 1 bao gom cac diém: D1, D3,
D5, D9, D8, D7, tai nhém vi tri nay déu c6 su xudt hién
ctia ba loai phd bién la M. Mekongensis, Parastenocaris
sp.1 va M. Leuckarti. Nhoém 2 bao gém vi tri D4, D6, tai
hai vi tri nay déu cé xudt hién hailoai M. Leuckartiva T.
Crassus, trong do, diém D4 la diém duy nhdt tim thdy
loai S. Bulbosa va D6 la diém duy nhat xuét hién loai
E. draconisignivomi. Nhom 3 ¢6 diém D2, tai vi tri nay
chi ghi nhan dugc hai loai, trong do, loai Parastenocaris
sp2 chi dugc tim thdy tai vi tri nay. Tu do6 c6 thé thay
mot s6 loai nhu Parastenocaris spl, M. Mekongensis,
M. Leuckarti ¢6 tinh phé bién khi xuat hién & nhiéu
dia diém l4y mau khac nhau doc thuy vuc, bén canh
dé mot s6 loai nhu S. Bulbosa, N.evergladensis, E.
draconisignivomi, Parastenocaris sp.2 lai chi xuét hién
tai mot vi tri ldy mau trong s6 9 vi tri dugc thu.

3.3. Ddnh gid dnh hudéng ciia cdc thong so
méi trudng dén mat do cdc loai thuéc Copepoda

Mo hinh tuong quan da bién gitia chit lugng moi
trudng nudc mdat va mat do cac loai dugc xay dung
(Hinh 6).
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A Hinh 7. Anh huéng cia cdc thong s6 moi trudng nidc
trong cdt dén mat dé cdc loai

Két qua cho thay, cac thong s6 EC, TDS, NO, va
PO, c6 anh hudng dén s6 lugng cta loai S. bulbosa,
T. crassus va M. leuckarti. Cu thé, mat do ba loai S.
bulbosa, T. crassus va M. leuckarti c6 moi tuong quan
nghich véi cac thong s6 EC, TDS, NO, va PO véi
hé s6 tuong quan trén truc CCA 1 lan lugt 1a -0.87,
-0.24 va -0.64. Mot nghién ctiu khac ctia Natas™ a
Mori va Anton Brancelj vé moi truong séng cua cac
loai thudc chi Elaphoidella ciing cho thdy, thong s6
EC c6 moi tuong quan nghich déi véi sy xuat hién
cta cac loai thu¢c chi nay (Mori and Brancelj 2008).
Trong mot nghién ctiu ctia Campus Sterre vé su phan
bé khong gian va thai gian cua bd Harpacticoida & ctia
song Mondego, B6 Pao Nha cho thay, sy xuit hién
ctua cac loai thuoc Harpacticoida lién quan dén cac
bién méi truong la (NO3’, PO,*, NH,", pH, nhiét do,
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TSS...). Nghién ctiu con chi ra rang, loai Microsetella
sp., va Euterpina acutifrons c¢ lién quan dén néng do
toi da cua NO, va TSS; loai Macrosetella gracilis va
Parapseudoleptomesochra sp. c6 moi tuong quan cao
v6i Siva PO, (Gongalves et al. 2010).

Su tuong quan gitia chat lugng moi truong nudc
ngam trong cat véi mat do cac loai dugc danh gia thong
qua mo hinh tuong quan da bién gitia cac thong s6 moi
trudng nudc ngam trong cat va mat do cac loai ghi nhan
dugc tai khu vic song Vu Gia - Thu Bén (Hinh 7). Qua
do cho thdy, loai Parastenocaris sp.2 cling c6 mdi tuong
quan nghich véi thong s6 PO,* véi hé s6 tuong quan
trén truc CCA 1 la -2.0. Ngoai ra, xét trén truc CCA
2 ¢6 thé thdy sy xudt hién cua loai M.pseudoparva c6
moi tuong quan nghich d6i véi thong s6 EC va TDS
v6i hé sO tuong quan la -2.15. Mot nghién ctiu khac
cua Karuthapandi vé dong vat phu du song trong cac
ao nudc ngot tai An Bo chiing minh, cac loai thuc
Copepoda c6 méi tuong quan cao véi cac thong s6 nhu
PO,*, nhi¢t do, DO, NO,, NO, (Karuthapandi, Xavier
Innocent, and Siddiqi 2012). Mat do va s6 lugng cac
loai Copepods c6 su anh hudng kha 16n bdi cac thong
s6 moi truong nhu EC, TDS, NO, va PO,> ¢6 thé duoc
giai thich 1a do cac thong s6 nay anh hudng dén qua
trinh axit hoa va phu dudng ciia méi truong nudc, diéu
nay anh hudng dén su suy giam s6 lugng va mat do
cac loai Copepods (Stalder & Marcus, 1997; Park &
Marshall, 2000).

4. Kétluan

Nghién ctu tién hanh thu mau tai 9 diém thudc
song Vu Gia - Thu Bon, Quang Nam da ghi nhan
dugc 10 loai thudc 3 bo Calanoida, Cyclopoida va
Harpacticoida. Trong d6, nghién ctiu da bd sung dugc
1 chi, 2 loai méi b6 sung cho khu hé giap xac cua Viét
Nam. Két qua nghién ctiu cling cho thdy cac thong s6
moi truong nhu EC, TDS, NO," va PO,* ¢6 anh hudng
dén mat do Copepods.
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RESEARCH ON COMPOSITION OF COPEPODS IN VU GIA - THU BON

RIVER, QUANG NAM

ABSTRACT

Copepoda plays the main role in freshwater ecosystems, is one of three major groups of freshwater

Tran Ngoc Son, Pham Thi Phuong, Trinh Pang Mau,
Tran Nguyen Quynh Anh, Vo Van Minh, Dam Minh Anh, Phan Thi Hoa
The University of Danang - University of Science and Education

zooplankton (Copepoda, Rotifera, Cladocera). The research has identified 10 species belonging to 09
genera, 6 families, 3 orders. Of these, 1 Parastenocaris genus va 2 species (Mesochra pseudoparva and
Nitocra evergladensis) are firstly recorded in Vietnam for Copepoda fauna. Other findings have indicated
that the density of some Copepoda species affected by environmental parameters. According to Canonical
Correspondence Analysis (CCA), environmental factors including EC, TDS, NO, va PO 43‘ in surface water
have a negative impact on the density of Schmackeria bulbosa, Thermocyclops crassus, and Mesocyclops
leuckarti with coefficient -0.87, -0.24, and -0.64 respectively. Besides, in groundwater under the sand, the
density of Parastenocaris sp.2 is affected by PO,* with -2.0 while EC va TDS have an influence on Mesochra
pseudoparva with the same -2.15 coeflicient..
Key words: Copepoda, Biodiversity, Vu Gia - Thu Bon river, Qudng Nam.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

DAC DIEM CHAT LUGNG NUGC SUGI TA VAI VA KHA NANG
SUDUNG CHO MUC DICH CAP NUGC SINH HOAT

0y

Phong Phet Sisavengsouk
Nguyén Manh Khai
bing Xuan Thuong

Tran Cong Viét

2)

TOM TAT:

Nghién ctiu nay dugc thuc hién nham danh gid dic diém chat lugng, luu lugng nudc sudi Ta Vai - Ha
Giang véi tiéu chi dung trong sinh hoat. Két qua phan tich nudc trong 2 mua, mua khé va mia mua ctia nam
2017 tai 9 diém quan trac cho thdy c6 12/32 chi tiéu la vugt qua quy chudn cho phép QCVNO08-MT:2015/
BTNMT va so v6i QCVN 01-1:2018/BYT Quy chuén ky thuat quéc gia vé chat lugng nudc sach st dung cho
muc dich sinh hoat va én uéng. Nguyén nhén ctia sy 6 nhiém htiu co (COD, BOD) va TSS la do nha vé sinh,
phan gia suc, gia cdm va san xudt nong nghiép theo tip tuc ctia ngudi dan ban dia; 6 nhiém cac kim loai ndng
nhu Fe, Mn la do khai thac quing bat hgp phap trén dau ngudn. Ngoai ra, cac chi tiéu vé coliform, e.coli va
ddu mé trén sudi cling dang lo ngai vi ti€ém nang gay thi€u 6xy hoa tan trong nudc cta chung. Chinh vi vay,
ti cac két qua quan tric nay, nghién ctiu da dé xuét stt dung cong nghé mang siéu loc (UF) két hgp véi vat
liéu loc da nang (ODM-2F) dé€ xti ly nudc nudc sudi Ta Vai thanh nudc sinh hoat dat QCVN 01-1:2018/BYT.

Tu khoa: Suéi Ta Vi, vat liéu ODM-2F, mang siéu loc UF.

Nhan bai: 10/11/2020; Svia chiia: 25/11/2020; Duyét dang: 4/12/2020.

1. bat vin dé

Ha Giang la tinh mién ndi cuc Bac Viét Nam ¢ vi
tri dac biét quan trong. Trén dia ban tinh Ha Giang c6
cac con song l6n chay qua nhu: Séng Lo, song Chay,
song Gam [5]. Pay la ngudn cung cdp nudc chinh cho
phan dong cta tinh. Ngoai ra, tinh Ha Giang con c6 hé
thong nhiéu cac song ngan va dong sudi 16n nhé nhu
song Nho Qué, Mién, Bac, Chting. Hién nay, nhiing
khe sudi 16n nhé nay la nguon cung cap nudc phuc vu
cho san xudt va doi song ctia mot bd phan 16n dan cu
trong tinh, trong dé c6 hé thong su6i 16n nhat 1a hé
thong sudi Ta Vai gdbm 3 mang luéi sudi chinh phan bo
& phia Nam, gitia va Bic luu vuc la noi cung cdp nuéc
cho hon 10.000 h¢ dan va mot trung doan quan doi
dong trén dia ban [6].

Sudi Ta Vai la mot con sudi chay trong dia phin
tinh Ha Giang, biat ngudn tii huyén Vi Xuyén, chay
qua xa Kim Thach, chay vao TP. Ha Giang, di qua dia
phén xa Ngoc Puong va phudng Ngoc Ha ro6i d6 vao
song Mién. Sudi Ta Vai la ngudn cung cép chinh cho
sinh hoat va hoat dong san xudt nong nghiép cho cac
khu dan cu hai bén bo su6i, doanh trai quan doi Trung

doan 877 va Truong quan su thuoc Bo Chi huy quan
su tinh Ha Giang. Con su6i nay thudng c6 luu lugng
dong chay nho, khong 6n dinh, bi tdc dong ro rét boi
cac yéu t6 1o quét, mua bao... Pdc biét, chit lugng nuédc
lu6n bién dong gitia ngay mua va ngay nang. Nudc dau
nguén c6 thanh phén héa hoc thay déi theo mua, déc
biét 1a ham lugng t6ng chét ran lo lting va cac chét hiiu
o, nudc thai sinh hoat. Gidp ranh gitia xa Kim Thach
va xa Ngoc Puong ¢ 1 dap chian ngang dong sudi Ta
Vai la mot dap thuy loi nho, véi nhiém vu cung cap
nudc tudi tiéu va diéu tiét nudc theo mua. Pap duge
thiét ké va xay dung vao nam 1996 [5,6].

Theo tinh todn, toan bd dién tich luu vuc sudi Ta
Vai rong khoang 30 km? va ndm trén khu vuc c6 dia
hinh xam thuc béc mon, phén cat manh mé, do cao ti
102 m dén 1.181 m (dinh nui ba Pau & phia Dong).
Vay quanh luu vuc la cdc day nui cao: Phia Tay la nai
Mo Neo, cao 764 m; phia Bic - nui Ban Tuy cao 315
m; phia Pong - day nti Khudi Véu cao 746 m, nti Pa
Dbiu - 1.181 m; phia Nam - dinh Kim Thanh cao 612 m.
Long su6i chinh (cting la duong day dia hinh) chay trén
do cao trung binh 140 - 170 m [5,6]. Téng chiéu dai ctia
sudila 13,5 km.

! Khoa Méi trudng, Trudng Dai hoc Khoa hoc Ty nhién, Pai hoc Quoc gia Ha Noi
2Vién Cong nghé va Ky thudt moi truong, Lién hiép cdc hoi khoa hoc va kj thudt Viét Nam
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Hién tai, su6i Ta Vai dang chiu tac dong I6n tii cac
ngudn thai khac nhau nhu tii hoat dong san xudt nong
nghiép, chan tha gia suc, gia cam theo tap tuc cia ngudi
dan ban dia [6]. Cac hoat dong quan ly va bao vé moi
truong luu vuc dang rat dugc quan tam. Véi muc dich
stt dung nudc suodi Ta Vai cap cho sinh hoat, can phai
c6 nghién ctiu danh gia chat lugng va cé phuong phap
xt ly thich hgp.

2. i tugng va phuong phap nghién ciiu

2.1. Mau nu6c mdt va cdc chi tiéu phén tich
- Chat lugng nudc sudi Ta Vai
- Thong s6 vi sinh vat: Coliform, E.Coli.
- Thong s6 cam quan va vo co: pH, TSS, ...
- Nhom thong s6 hitu co va dinh duéng: DO, BOD,,
COD... Amoni (NH3 va NH," tinh theo N); Nitrat
(NO, tinh theo N), Nitrit (NO, tinh theo N);

- Thong s6 v co va kim loai ndng: Mn, Fe...
2.2. Phuong phdp nghién ciiu

a. Phuong phdp thu thap so liéu.

Phuong phap nay dua trén nguon thong tin thu
thap dugc tii nhiing tai liéu tham khao c6 san (bdo céo
tinh hinh kinh té - xa hoi, bai bdo khoa hoc...) d€ xay
dung co s6 luén ¢t nham ching minh gia thuyét.

S6 liéu dugc thu thip bing cach quan sat, theo doi,
do dac quan tric, cac thi nghiém. D€ thu thap s6 liéu,
cac nha nghién ctiu thudng dit ra cac bién d€ quan sat
va do dac (thu thap s6 liéu).

D€ chon d6i tugng khao sat trong thi nghiém,
cong viéc dau tién la phai xac dinh theo QCVN 08-
2015/BTNMT va nghién ctiu mudén do dac dé thu
thap két qua.

b. Xdc dinh théng tin vé dong sudi va khd nang

khai thdc nuéc cdp cho sinh hoat
Long hoé chtia nude Ta Vai dugc xac dinh 1a vung
long h6é c6 muc nudc dang trung binh ti c6t cao ctia
xa tran (tai than dép chinh) 1én dan vé phia thugng
luu ctia su6i chinh Ta Vai va cic nhanh nhé. Hinh anh
cta long ho chida Ta vai dugc chup bang vé tinh. D&
xac dinh kich thuéc va dién tich long h6 Ta Vai, nhom
nghién ctiu phai dung anh v¢ tinh chat lugng tét, c6 do
phan giai cao, ty 1¢ 16n ctia Google Map [4]. Vay, long
hoé dugc xac dinh chinh xac véi kich thude cht yéu sau:
+ Do khoang cach tinh theo duong chim bay tu dap

t6i thugng luu cta ho dai 650 m.

+ Do khoang cach tinh theo dong chay ctia suoi ti
dap t6i thugng luu ctia hé dai 1.150 m.

+ Do chiéu rong 16n nhat cta ho chia tai than dap
1a 50 m.

+ Do chiéu rong hep nhat ctia h chiala 10 m.
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c. Danh gid chdt lugng nudc
- Mau dugc thu thip va bao quan theo cic quy
chuén... phan tich cdc chi tiéu theo QCVN 08-MT:2015/
BTNMT [2]; Quy chuén vé chét lugng nudc sinh hoat
(quy chudn méi QCVN 01-1:2018/BYT) [1], chi tiét
trong bang:

STT |Tén chi tiéu | Ponvido |Phuong phap |Giéihan
phén tich phén tich phat hién
1 pH - TCVN 2+12
6492:2011
2 Mn mg/1 TCVN 6002- 0,01
1995
3 Fe mg/1 TCVN 6177- 0,03
1996
4 BODs5, mg/l SMEWW 3
COD 5220C:2012
5 NH,* mg/l TCVN 6179- 0,03
1:1999
6 NO, mg/l TCVN 6180- 0,02
1996
7 Cl mg/l TCVN 6194- 5
1996
8 Coliform | MPN/100ml| TCVN 6187- 3
2:1996
9 Ecoli MPN/100ml | TCVN 6187- 3
2:1996

- Phuong phap ldy mau: Lidy mau theo TCVN
6663-6:2016[7] - Chét lugng nudc - 14y mau - phén 6:
(Hudng dan 14y mau song va sudi). Nude sudi dugce lay
theo TCVN 6663-6:2016[7] va dugc bao quan sau do
dua vé phong thi nghiém d€ phén tich theo cac chi tiéu
dugc néu ra.

- Vi tri ldy mau:

Mau nuéc mit dugc 14y tai 9 diém chia lam 2 mua
mua mua (MM) va mua kho (MK) dugce danh thi tu va
ky hiéu theo Bang 1.

Bang 1. Dia di€ém 14y mau va ky hiéu mau.

TT | Pia diém Ky hiéu|Ky  hiéu
diém mau

1 |Su6i Ta Vai, diém ddu nguén,| DLM1 MM1; MK1
Kim Thach, Vi Xuyén

2 |Suéi Ta Vai, diém hgp luu dau|DPLM2 | MM2; MK2
tién phia trudc dap

3 |Nhanh ré d4u tién chay vao Suéi| PLM3 | MM3; MK3
Ta Vai
Suéi Ta Vai, gitta dap thaylogi  |PLM4 | MM4; MK4

5 |Sudi Ta Vai, tai ban Chang, xa | DLM5 | MMS5; MK5
Kim Thach, huyén Vi Xuyén

6 |SudiTa Vai, clia x4 tran than dap | PLM6 | MM6; MK6

7 |Su6i Ta Vii, nhanh su6i phia Tay [ DLM7 | MM7; MK7
Bic dong chinh (nhénh thi 2)

8 |Sudi Ta Vai, diém hogp luu thu | DLM8 | MMS8; MK8
hai trudc than dép

9 |Tai muong thuy lgi sau than dép | PLM9 | MM9; MK9




9 diém ldy mau trén, déu co dia diém 1a nhiing diém
c6 su thay d6i vé luu lugng, dong ra, dong vao cua sudi,
diém dai dién ctia ho chita Ta Vai.

Mau nudc duge phan tich tai phong phéan tich moéi
truong (VILAS 995 - VIMCERTS 112) - Vién ky thuét
va cong nghé moi truong, két qua dugc doi chiing tai
Vién Hba hoc Viét Nam.

3. Két qua nghién ciiu va thao ludn

3.1. Tinh todn phii hgp cia luu lugng nudc sudi
Ta Vi c6 khd ndng st dung cho cdp nuéc sinh hoat.

- Dién tich long hé Ta Vai biang tong dién tich long
hé chinh (dong chinh suéi Ta Vai) cong véi dién tich
long hé6 phu (ndm & phia Nam cta than d4p chinh),
cong voi dién tich long tat ca cac nhanh sudi nho khac
c6 trong luu vuc:

S (Ta Vvai) = S (long ho chinh) + S (long ho phu) + S (2 dién tich cdc nhanh nho)

Coi S 5 yien tich cic nhinh nho) 12 KnOng ddng ké (= 0), ta 6
S gsvay = 0.03482km” + 0,001338 km’
S ~ 0,036158 km?

(Ta Vai)

- X4c dinh lugng nudc tham gia dong mét (b6 cap
cho su6i) mua kho:

Lugng mua trung binh cta 4 thang mua kho (tu
thang 12 dén thang 3 nam sau) cia 7 ndm lién tuc la:
40,9 mm [2].

Sau khi tham khao cac cong trinh nghién ctiu & cac
vung tuong tu ¢ nudc ta, udc tinh khoang 20 - 30%
lugng nudc muia khod (= 10 mm) c6 thé tham gia bs cap
cho mang luéi suodi trong luu vuc (30 km?) la:

\" =0,01 m x 30 x 106 m? = 300.000 m’

bckho
(Ve [WONgNUSC b6 cap muia kho)

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

- Xac dinh lugng nudc tham gia dong mat (b6 cap
cho su6i) mua mua:

Lugng mua trung binh cua 8 thang mua mua (tu
thang 4 dén thdng 11) ctia nam lién tuc la: 246,7 mm
[2].

Sau khi tham khéo cac cong trinh nghién ctiu & cac
vung tuong ty 6 nudc ta, udc tinh khoang 20 - 30%
lugng nudc mua mua (= 54 mm) c6 thé tham gia bé cap
cho mang luéi sudi trong luu vuc (30 km?) la:

V,. .. =0,054mx30x 106 m? = 1.620.000 m’
(Vyeme: UioNg NUGC b8 cip muia muia)

3.2. Két qua nghién citu phdn tich mau nudc ho
Ta Vai:

Két qué phén tich 9 mau mua khé va Mua mua ctia
nudc sudi Ta Vai dugc 1y tai luu vuc sud6i Ta Vai, cac
thong s6 chat lugng nudc mat thuc hién theo hudéng
dan cua cac tiéu chuin qudc gia hodc tiéu chuin phan
tich tuong ting ctia cac t6 chiic qudc té gom c6 13 thong
s6 pH (b); BOD, (b); COD (b); DO (a,b); Téng chit
ran lo lting (a,b); Nitrat (NO, tinh theo N) (b); Nitrit
(NO, tinh theo N) (b); P9 cling tong (CaCO,) (a,b);
Mn (a,b); Fe (a,b); T6ng dau, m& (c); Coliforms (b); E.
Coli (b), mau nudc khi ldy dugc mang vé phan tich tai
phong phan tich mdi trudng phong thi nghiém (Vilas
995 - Vimcerts 112) - Vién ky thuat va cong nghé moi
truong, két qua dugc doi chiing tai Vién Hoa hoc Viét
Nam. Cac thong s6 hdu hét dat yéu cau theo QCVN
08-MT:2015/BTNMT do T soan thao quy chudn ky
thuét quoc gia vé chét lugng nudc mat, cot A dam bao
cho cdp nudc sinh hoat. Tuy nhién, mét s6 mau c6 ddu
hiéu chua dat chét lugng cho cdp nudc sinh hoat nhu:

Bang 2: Két qua phéan tich mau mua kho, tai phong thi nghiém ngay 21/3/2017

TT | Thong s6 Donvi Két qua QCVN
NM1 | NM2 | NM3 | NM4 | NM5 | NM6 | NM7 | NM8 | NM9 (08
Cot
Al)
1 | pH(b) - 6,88 6,77 7,3 68 | 68 |68 | 69 7,1 68 | 6-85
2 | BOD.® mg/l 9,0 16 15 13 1 | 90 | 90 15 15 4,0
3 | coDp® mg/l 15 26 24 21 24 16 19 27 28 10
4 | DOE mg/l 7,0 8,0 8,0 80 | 70 | 80 | 7.0 7,0 8,0 >6
5 | Téng chat mg/l 96 109 101 111 | 84 87 91 94 106 20
ran lo
h’ing(a‘b)
6 | Nitrat (NO, mg/l 52 3,6 4,9 34 5 46 | 483 3,9 3,5 2,0
tinh theo
N)®
7 | Nitrit (NO; mg/l 0,07 | 0051 | 0,06 | 0,05 | 0,06 |0,047| 0,064 | 0,056 | 0,07 0,05
tinh theo
N)®
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TT | Thong s Pon vi Két qua QCVN
NMI | NM2 | NM3 | NM4 | NM5 | NM6 | NM7 | NM8 | NM9 (gs
ot
Al)
8 | Do ciing mg/l 341 246 308 310 325 312 308 305 98 -
tong
(CaCO,) @)
9 | Mn®P mg/l 0,27 0,32 0,21 0,31 0,34 | 0,26 0,31 0,27 0,13 0,1
10 | Fe® mg/l 0,56 0,64 0,36 0,53 0,54 | 0,57 0,64 0,49 0,48 0,5
11 T6ng dau, mg/l 0,23 0,72 0,52 0,40 0,23 | 0,27 0,33 0,22 0,67 0,3
ma©
12 | Coliforms® MPN/100 230 4300 2400 460 230 | 2100 | 2400 4300 930 2500
13 | E. coli® MPN/100 7 230 4 9 7 7 4 230 11 20
Bang 3: Két qua phén tich mau mua mua, tai phong thi nghiém ngay 15/7/2017
TT | Thong s Pon vi Két qua QCVN
NM10 | NM11 | NM12 | NM13 | NM14 | NM15 | NM16 | NM17 | NM18 | 08 (Cot
Al)
1 pH(b) - 6,95 7,3 7,6 6,85 6,82 6,92 6,79 7,01 6,94 6-8,5
2 BODS(") mg/l 14 18 26 19 11 15 10 13 13 4
3 | COD® mg/l 27 37 46 34 21 25 21 17 28 10
4 | DO@D mg/l 8,0 8,0 8,0 8,0 8,0 8,0 7,0 7,0 6,0 >6
5 T6ng chat mg/l 106 120 125 99 112 102 96 104 110 20
ran lo
lting®®
6 | Nitrat (NO3’ mg/l 4,4 2,5 3,1 3,7 4,02 4,93 3,67 3,19 2,45 2
tinh theo
N)®
7 | Nitrit (NOZ’ mg/l 0,036 0,071 0,04 0,069 | 0,053 | 0,047 | 0,071 0,066 0,059 0,05
tinh theo
N)®
8 | Do cling mg/l 275 284 296 301 284 317 306 286 307 -
tong
(CaCO,) &)
9 | Mn@® mg/l 022 | 012 | 037 | 03 | 036 | 041 | 032 | 041 | 042 | 01
10 | Fed mg/l 053 | 041 | 063 | 041 | 063 | 074 | 058 | 0,69 | 066 | 0,5
11 T6ng dau, mg/l 0,65 0,6 0,62 0,27 0,51 0,24 0,37 0,22 0,22 0,3
mg®
12 | Coliforms® MPN/100 930 930 9300 430 2300 2400 970 4300 4300 2500
13 | E. coli® MPN/100 4 43 7 4 43 23 23 17 17 20

Nhén xét két qua phan tich cho thay:

- BOD,® vugt tif 2 dén 6 lan (Trung binh BOD, =
12mg/1)

- COD® vugt tii 2 dén 4 1an (Trung binh COD =
22mg/l)

- T6éng chét ran lo ltng: vugt tit 4 dén 6 1an (Trung

binh TSS = 97mg/1)

- Nitrat (NO,tinh theo N)®, vugt dén 1,5 lan

(Trung binh Nitrat = 0,06mg/1)

- Chi tiéu Mn @®: vugt tit 1 dén 4 lan (Trung binh

Mn =
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0,33mg/1)

- Fe @ yugt ti khong dang ké dén 1,38 14n (Trung
binh Fe = 0,53mg/1)

- Coliforms® phét hién & mau s6 NM12, NM17,
NMI18 mua mua vugt tt 1 dén 3 lan. (NM12 =
4300MPN/100ml; NM17 = 2400MPN/100ml; Nm18 =
2100MPN/100ml)

- E.Coli® phét hién & miu s6 NM2, NM8 mua
kho va NMI14, NM15, NM16 mua mua vugt tu
1dén 11 lan (NM2 = 230 MPN/100ml, NM8= 230
MPN/100ml,NM14
43MPN/100ml, NM16 = 23MPN/100ml).

= 43MPN/100ml,

NM15 =
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Qua két qua phén tich cho thay, chit lugng nudc suoi
Ta Vai c6 mot s6 diém 6 nhiém nhe, cht yéu la 6 nhiém
hitu co do hoat dong sinh hoat clia ngusi dan ban dia
xung quang hai bén bd sudi va mot s6 yéu té tu nhién. Bé
c6 thé cai thién dugc chat lugng nudc, dap ting dugc yéu
cau cho cép nudc sinh hoat. Nhém nghién ctiu dé xuit va
x4y dyng mo hinh day chuyén xti Iy nuéc su6i Ta Vai-Ha
Giang.

3.3. Dé xudt cong nghé xit ly nuéc sudi Ta Vai thanh
nudc cdp cho sinh hoat

Theo két qua phén tich trén thi nudc su6i Ta Vai
khong thé dung cho sinh hoat, chua dat yéu cau QCVN
01-1:2018/BYT va QCVN 08-MT:2015/BTNMTT(1,2]. Vi
vay, d€ st dung cho muc dich sinh hoat, nudc su6i Ta Vai
can dugc xt ly. Mot day chuyén cong nghé xt ly dugc
trinh bay trong Hinh 1.

Tinh nidng ctia mang siéu loc UF (Ultra Filter) dugc
trinh bay trong hinh 3. Mang loc UF( Ultra Filtration) hay
con goi la mang siéu loc sgi rong thdm thiu, mdi sgi mang
¢6 dang hinh 6ng, mau trang, khi loc cho phép nudc di tu
ngoai vao trong long 6ng nha ap luc dong chay ctia nudc,
khi ta bit mot ddu 6ng lai hodc uén 6ng theo hinh chi (U).
Duéi ap luc dong chay ctia nude sé thim qua cdc mao dan
c6 kich thuéce khoang ti 0,1~0,001micromet(um). Véi
kich thudc ttt 0,1~0,001micron (um) mang loc UF ¢6 thé

Nude Bé Loc Bé Loc mang Cép nuée
o é i Ta Vai chL'yra qua chL’fa siéu loc aj;:r;‘ng,
nuée . nuée . sinh hoat
N . thap UF, loai dat OCVN
(tu chay) thé  |bom bom | sauloc [bom| [ .- at Q
A Mo A — loc > biing — | bow1 —»| 02:2009/
(lng chira e tring va BYT
50 bo) vat . kim loai cho Trung
) X L Poan +
liéu da i nang 8
T nang N Truéng
nang QS +Dan

loc sach céc tap chat ¢ kich thudc nho hon cé vi khudn,
loai bo dau, m&, hydroxit kim loai, chat keo, nhii tuong,
chat ran lo Iting, va hau hét cac phén tii 16n ti nude va cac
dung dich khac nhu (phén hoa, tao, ki sinh trung, virut,
vavitrung giy bénh...) va dic biét la co thé triét tiéu dugc
vi khudn t6i 99,9% dudng nhu khong con vi khuén. Céac
phén tt 6 kich thudc 16n hon nhu cac loai tap chét, virus,
vi khudn sé bi giti lai va thai xa ra ngoai. Qua tit ca cac
budc loc khat khe nhat tii cac 16i loc, cap loc va mang siéu
loc UF da cho ra mot nguon nudc siéu tinh khiét dam bao
stic khde t6i uu cho moi ngudi st dung.

Qua qua trinh tht nghiém theo mo hinh trén két hgp
sti dung vat liéu hap phu (ODM-2F) véi mang loc UF dat
két qua tot hon.

Vit liéu hat loc da nang ODM 2F la san phdm thién
nhién c6 thanh phén chinh 13 diatomit, zeolit, bentonit
dugc hoat hoa & nhiét do cao. Hat loc ODM-2F ¢é cau
tao dong nhat tli trong ra ngoai va co ty trong nhe (khac
v6i cac loai vat liéu khac c6 ty trong kha ndng véi cau tao
kiéu dung hat nhén tro boc chit tac dung bén ngoai). Nho
6 déc tinh 1a chat hap phuy, hap thu nén ODM 2F giti vai
tro xuc tac khi kht st (Fe < 35 mg/1 khti arsen va khti Flo

MANG LQC UF

MANG LQC NANO

MANG LOC RO

A Hinh 1. So do day chuyén cong nghé xit Iy nuéc Ta Vdi cho
cdp nudc sinh hoat

A Hinh 2. Kha ndng giit lai tap chdt (huyén phiy, vi khudn va
virus) ctia UF [8].
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(vi tac dung nhu hat xtic taic Alumina). Ngoai ra, hat loc
ODM - 2F con c6 thé thay thé dong thai ca cat thach anh,
hat xtic tac va than hoat tinh trong quy trinh cong nghé xt
ly nuéce va nude thai. San phdm dugc chiing nhan an toan
cho st dung trong cap nudc sinh hoat va an uong.

Sau 3 lan thd nghiém véi cic m6é hinh ODM-2F,
Mo hinh mang loc UF, m6 hinh ODM-2F két hgp UF,
v6i cong sudt 200 lit/ngay, tai Vién Ky thuat Moi truong
Vietsing. Nhom tdc gid thdy rang, hiéu suit st dung mo
hinh ODM-2F két hgp UF dat két qua tot nhét, chat lugng
nuéc dugc cii thién dang ké, mang loc dugc bao v&, c6
thoi gian st dung dugc lau dai hon.

4. Két luan

Nudc sudi Ta Vai c6 ddu hiéu 6 nhiém nhe, mot s6 chi
tiéu (BOD,, COD, t6ng chat ran lo lting, Nitrat (NO, tinh

theo N), Mn, Coliforms va E.Coli(b) dugc phét hién & ca
mau mua khd va mua mua. D€ xt ly dugc nude sudi Ta
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ABSTRACT

QUALITY CHARACTERISTICS OF SUOI TA VAI WATER QUALITY
AND CAPACITY USE FOR DOMESTIC WATER SUPPLY

Faculty of Environmental Sciences, VNU University of Science

Institus for Environmental Technology and Engineering, Vietnam Union for Science and Technology

This study was conducted to assess the characteristics and quality of Ta Vai-Ha Giang spring water flow
with criteria for domestic use. Results of water analysis in the two seasons, the dry season and the rainy season
of 2017 at 09 monitoring points show that there are 12/32 targets exceeding the permitted standard QCVN
08-MT: 2015 / BTNMT and compared to QCVN 01-1:2018/BYT on drinking and eating water. The cause
of organic pollution (COD, BOD) and TSS is due to the custom of indigenous peoples' toilets, cattle and
poultry, and agricultural production; pollution of heavy metals like Fe and Mn is due to illegal mining on the
watershed. In addition, the criteria for - coliform, e.coli and grease on the stream are also worrisome because
of the potential to cause dissolved oxygen in their water.Therefore, from these monitoring results, the study
has proposed to use ultrafiltration membrane technology (UF) in combination with versatile filter materials
(ODM-2F) to treat Ta Vai spring water to become water activities reached QCVN 01-1: 2018/BYT.

Key words: Suoi Ta Vai, ODM-2F material, UF ultrafiltration membrane.

Phong Phet Sisavengsouk, Nguyen Manh Khai

Dang Xuan Thuong, Tran Cong Viet
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KET QUA NGHIEN CUU KHOA HOC ‘é
VA UNG DUNG CONG NGHE

g

DAC TRUNG HOA LY VA KHA NANG PHAN HUY
CHAT MAU CUA VAT LIEU HYDROXIT LOP KEP FE-CO
DUGC TONG HOP BANG PHUONG PHAP DONG KET TUA

Lé Thanh Son, Tran Thi Trang (1)
Nguyén Tran Dién, Nguyén Tran Diing
Tran Thu Huong
Nguyén Trung Dang?

TOM TAT

Nudc thai dét nhudém ngay cang tré thanh van dé nghiém trong & Viét Nam. Cac quy trinh 6xy hoa tién
tién thuong dugc ap dung trong xti Iy nuéc thai dét nhuém nhung ching cé nhiéu nhugc diém, dac biét 1a
su hinh thanh bun Fe(OH), trong quy trinh Fenton & diéu ki¢n 6xy héa pH thap. Do do, goc tu do sulfate
SO, dugc cong nhén la tac nhan c6 thé phan huay hiéu qua do c6 tinh 6xy hoa khti cao. Trong nghién ciu
nay, cac két qua phén tich anh SEM va cac phé XRD, FTIR EDX cho thdy vat liéu hydroxit 16p kép FeCo
(FeCo-LDH) dugc tdng hop bang phuong phap dong két ttia ¢é do tinh khiét cao, kich thudc hat tit 200
- 300 mm; dién tich bé mit, 16 rong hip phu trung binh; dudng kinh 16 rong trung binh va téng thé tich
16 rong tuong ting la 118,92 m*/g, 12,44 mm, 12,69 mm, 0,34 cm’/g; ty 1é Co:Fe dat dugc xdp xi 2:1. Thu
nghiém vt liéu ché tao dugc dé€ hoat héa phan tit PMS tao ra goc tu do SO, nham phan huy mét chit mau
diazo dién hinh la xanh methylen (MB), két qua thu dugc cho thdy, 99,56% MB da bi phan huy trong thoi
gian 7 phut véi diéu kién [CoFe-LDH] = 50 mg/l; [PMS] = 500 mg/l; [MB] = 50 mg/l, nhiét d¢ 30°C, pH =7.

T khoa: FeCo-LDH, hydroxyt 16p kép, phuong phdp dong két tua, tong hgp vat liéu, PMS.

Nhan bai: 1/12/2020; Svia chita: 18/12/2020; Duyét ddng: 25/12/2020.

1. Giéi thiéu

Hién nay, nganh dét nhudém dang déng vai tro quan
trong trong nén kinh té€ nudc ta. Sau ndm 2018, Viét
Nam tré thanh nudc xudt khdu hang dét may l6n thd
hai trén thé gidi (sau Trung Quoc) [1]. Tuy nhién, song
hanh véi nhiing dong goép to 16n cho su phat trién kinh
té€ dat nudc, nganh dét nhudm cling mang mot s6 mat
han ché, nhat 1a d6i v6i van dé mai truong: Nudce thai
ti qua trinh dét nhudém. Pdc thl ctia nude thai nay la
pH, nhiét do, COD, d6 mau cao. Thanh phan nudc thai
dét nhuom c6 do kiém cao, do mau 16n va phén l6n
chit mau la cac hgp chit hitu co doc hai, khé phan hty
sinh hoc (POP) [2]. Do d¢, viéc xti ly nudc thai nganh
dét nhuom dang 1a nhu ciu cdp thiét cta nudce ta. Hién
nay, rat nhiéu phuong phap xt ly khac nhau da dugc
ap dung dé xti ly nudc thai dét nhudém nhu keo ty, phan
huy sinh hoc, hap phu hay st dung qua trinh 6xy hoa
tién tién (AOPs), trong do, phuong phap 6xy hoda tién

tién la giai phap tiém nang, béi kha nang phan hay cao
cac chat mau hiiu co. Co s6 ctia phuong phap nay la
dua trén sy hinh thanh cac goc hydroxyl (*OH), hodc
sunfat (SO, ) tu do, khodng héa hoan toan hiu hét cac
hop chat hitu co doc hai va san phdm cudi cung chi
con lai CO, va H,O. Cac goc hydroxyl *OH dugc tao
ra tii qua trinh Fenton hodc tuong tu nhu Fenton cé
hiéu qua cao d€ phan huy hdu hét cic hgp chat hiu
co. Tuy nhién, phuong phap nay cé nhugc diém la tao
thanh lugng 16n bun sat Fe(OH), hodc qua trinh 6xy
héa thuc hién & pH thap (2,5 - 3,5) gay ra tiéu ton hoa
chat. Phuong phap 6xy hoa tién tién dua trén goc tu do
sulfat SO o nhiéu uu diém nhu 6xy hoéa khti 16n (2,5
-3,1V); ton tailau hon goc *OH; pham vi pH xti ly rong
(tit moi truong axit-kiém) va cé tinh chon loc cao [3].
Goc td do SO, c6 thé dugc tao thanh bing cich
hoat hoa peroxymonosulfate (PMS) bdi nhiét, siéu am,
btic xa UV, xuc tac cac ion cta kim loai chuyén tiép

'Vién Cong nghé moi truong, Vién han lam Khoa hoc va Cong nghé Viét Nam

2Khoa Héa - Ly ky thudt, Dai hoc Ky thudt Lé Quy Don

Chuyén dé IV, thang 12 nam 2020 | 47



» Moi truong

[4]. Trong s6 d6, hoat hoa PMS bang cdc ion kim loai
chuyén ti€p nhu Co,*, Fe," va Mn," la hiéu qua nhit
trong viéc hoat héa PMS dé€ tao thanh goc tu do SO, ™.
Tuy nhién, khi st dung cac ion kim loai nay lam chét
xuc tac dong nhét c6 thé dan dén 6 nhiém thd cip, 6
nhiém ngudn nudc, anh hudng dén stic khoe ctia cong
dong. Do do, viéc tong hgp xtc tac di thé caa kim loai
nay dugc coi la kha thi nhét, dugc cac nha khoa hoc réat
quan tam. Hydroxit 16p kép (layered double hydroxide-
LDH) dugc biét dén nhu mot khoang chat tu nhién
Mg Al (OH), CO,.4H,0. Cong thtich6a hoc chung ctia
LDH la [M* M** (OH),] + [(A™)  nH O]*. Trong
dé: - M** 1a kim loai héa tri I nhu Mg, Ni, Co, Zn, Ca...;
- M3 1a kim loai héa tri III nhu Al Fe, Cr, Co...; con -
A" ]a cdc anion cé hoa trin F, CI, NO,, SO *, CO™...
Gia tri x dao dong trong khoang 0,2 - 0,33, v6i x = M*/
(M*+M?"). Trong cdu truc ctia LDH, cac cation hoa tri
hai dugc thay thé bang cac cation hoa tri ba, dan dén su
hinh thanh cdu truc 16p tich dién duong. Cac dién tich
duong dugc trung hoa bdi anion xen vao 16p gitia cac
cation. LDH dugc tong hgp rit da dang véi nhiéu kim
loai, anion khac nhau va dugc ting dung rong rai trong
nhiéu linh vuc nhu xuc tc, tich tri nang lugng, xu ly
moi truong, y sinh hoc...[5]. Vatliéu LDH cua kim loai
chuyén tiép cé nhiéu uu diém nhu téng hgp don gian,
dién tich bé mat I6n, nhiéu tam hoat dong, cdu truc 16
x0p, co tinh 6xy héa khii va kha ning trao d6i ion. Vi
vay, n6 dugc ting dung rong rai lam xuc tac di thé dé
loai bé cac chét hitu co 6 nhiém tii nguén nudc. Theo
Gong va cong sy, hydroxit 16p kép Fe-Co (Fe-Co LDH)
dugc tdng hgp bing phuong phap dong két tua dé hoat
héa peroxymonosulfate (PMS). Két qua chi ra rang, Fe-
Co LDH véi ty 1é Fe:Co 1a 1:2, c6 d¢ tinh khiét cao va
do két tinh tot [6].

Trong bai bao nay, vat liéu hydroxit 16p kép Fe-Co
LDH dugc téng hgp bang phuong phap dong két taa
theo quy trinh clia Gong va cong su dé xuat [6], sau do
phan tich cac dac trung hoa ly va lan dau tién dugc tht
nghiém danh gia kha ning hoat héa PMS dé€ xti ly chat
mau htiu co kho phan huy la xanh methylen (MB).

2. Phuong phap nghién ctiu

2.1. Thiét bi, dung cy va héa chdt

Cac hoa chat dugc st dung trong thi nghiém déu
thudc loai tinh khiét phan tich: Coban (II) nitrat
hexahydrat (Co(NO,),.6H,0) c6 do tinh khiét 1a 99%,
Sat (III) nitrat nonahydrat (Fe(NO,).9H,0) d6 tinh
khiét 99% va Uré (CO(NH,),) 99% dugc mua tlii Cong
ty Xilong (Trung Quéc). Ethanol (CH,-CH,OH) ti
Viét Nam c6 d¢ tinh khiét 96% dugc st dung lam dung
moi. Xanh metylen (MB) d¢ tinh khiét 99% (Trung
Qudc), PMS (Kali Peroxymonosunphat) 42,8 - 46% cta
hang Mayar, Trung Quoc. Ngoai ra, trong tit ca cac thi
nghiém, loai nudc dugc st dung la nudc dé ion.
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Mady do nhiéu xa tia X D8-Advance, Bruker - dugc
sti dung d€ xac dinh cdu tric tinh thé cua vat liéu. May
quang phé IR (Perkin Elmer, USA) dugc st dung dé
phén tich phé hong ngoai bién déi Fourier (FTIR).
Kinh hién vi dién tt quét S-4800 dugc sti dung d€ phan
tich hinh dang va ciu tric bé mdt cua vat liéu. Thiét
bi do phé tan sac ning lugng tia X (phé EDX) EMSA/
MAS Spectral Data File (Nhat Ban) dugc st dung phan
tich thanh phén cac nguyén t6 c6 trong mau rin va du
doan ty 1é phan tram dong goép vé trong lugng, phan
tram cta cac nguyén t6 trong mau. Thiét bi TriStar II
Plus 2.0 Brunauer-Emmet-Teller st dung dé xac dinh
dién tich bé mat, thé tich mao quan va phan b6 mao
quan theo duong kinh d¢ x6p cuia vat liéu. Thiét bj UV-
Vis Labomed, My dugc stt dung d€ phan tich nong do
MB & bu6c séng A = 664 nm

2.2. Quy trinh tong hgp vit liéu

Vit liéu Co-Fe LDH dugc tdng hgp bang phuong
phap dong két ttia theo quy trinh clia Gong va cdng su
[6], cu thé:

- Can chinh mét lugng chinh xdc Fe (NO,),.9H,0
(5 mM) va Co(NO,),.6H,0 (10 mM), rdi hoa tan trong
50 ml nudc dé ion, sau d6 dua vao bé siéu am trong 60
phut, thu dugc dung dich mau doé nau A. Can 0,700g
NaOH 0,35M va 0,795g Na,CO, 0,15M, cho tit ca vao
binh dinh mtc 50 ml, thém nudc dé ion va lac déu, ta
thu dugc dung dich B.

- Thém tui tit dung dich B vao dung dich A, diéu chinh
tu tit dén pH = 10 thi dung lai. Ti€p tuc khudy két tta
trong 30 phat & nhiét d6 phong, sau d6 chuyén sang noi
16 80°C trong 48 git. Cudi cung, vat liéu CoFe-LDH thu
dugc bang cach loc chan khong, rtia bang nudc dé ion va
ethanol dén pH = 7. Tién hanh say két tia ¢ 60°C trong
12 gig, ta thu dugc vat liéu Co-Fe LDH mau niu sam.

2.3. Thi¥ nghiém kha ndng hoat héa MPS dé phan
huy MB
Lay 2,0 ml dung dich MB 100 mg/L vao binh dinh
muic 5 ml, thém 0,25 ml xtc tdc Co-Fe-LDH 1000 mg/L
roi lac déu trong 30 phut dé€ dat can bang hdp phu va
giai hap. Thém 0,50 ml dung dich PMS 5000 mg/L, dinh
muc dén vach va lac déu, sau d6 chuyén vao cuvet, do
do6 hap thu quang cta dung dich MB theo thoi gian tai
664 nm. Dung dich so sdnh ciing dugc chudn bi tuong
tu nhung khong c6 MB.

3. Két qua va thao ludn
3.1. Ddc trung hoéa ly cia vit liéu CoFe-LDH

a) Phuong phdp nhiéu xa tia X
Phé nhiéu xa tia X cua Co-Fe LDH dugc tién hanh
do trong khodng cach 2° tii 2 - 80°. Két qua dugc thé
hién trong Hinh 1. V4t liéu CoFe-LDH (S6 thé JCPDS
50 - 0235) c6 6 dinh nhiéu xa dinh & 11,57°; 23,36°%



34,01°; 38,75°% 46,25° va 59,06° dugc gan cho cac mat
phang (003), (006), (012), (015), (110) va (113). Két qué
nay cling tuong dong véi mot s6 nghién ctiu da dugc
cong bo [6 - 9]. Quan sat thay khong xudt hién cac dinh
nhiéu xa khac trong phé XRD, diéu nay biéu thi d¢ tinh
khiét cao ctia Co-Fe LDH.

—— CoFe-LDH

Transmittance (%)
g

1381

— CoFeLDH| s
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A Hinh 1: Phé XRD ciia A Hinh 2: Phé héng
Co-Fe LDH ngoai ctia vat liéu Co-Fe

LDH

b) Quang pho hong ngoai bién ddi Fourier (FTIR)

Két qua do phd hong ngoai ciia Co-Fe LDH dugc
dua ra (Hinh 2). Két qua cho thdy, d6i v6i phd hong
ngoai ctia vat liéu CoFe-LDH ta thdy, dai rong ¢ khoang
3349 - 3353 cm™ ¢6 thé dugc gan cho dao dong kéo dai
ctia cac nhém hydroxyl trong cac 16p LDH. Binh manh
6 1556 cm™ dugc quy cho dao dong bién dang hydroxyl
ché do cua cac phan tl nudc xen ké. Dinh hap thu déc
trung & 1351 cm! tuong ting véi hip thu dao dong ctia
CO,* xen ké. Nhu vay, mdc dui ca 2 anion CO,* vaNO,
dugc stt dung trong cac tién chit téng hgp CoFe-LDH,
tuy nhién, do c6 di Iyc mach hon nén chi c6 CO,*> dong
vai tro chinh 14 anion trong 16p xen gitia dé€ trung hoa
dién tich ctia cac l6p cation. Mat khac, cac dai dugc
quan sat duéi 800 cm™ dugc quy cho dao dong kim
loai - 6xy (M - O) hodc nhém metalhydroxyl(M-OH)
[6]. Cac thong tin trén phu hgp véi cac phan tich trong
phd XRD. Két hgp két qua XRD va FT-IR c¢6 thé suy ra
rang, vat liéu CoFe-LDH dugc tng hgp tot va c6 thé
dugc st dung cho cac ting dung tiép theo.

¢) Kinh hién vi dién ti quét (SEM)

Hinh thdi va cdu trac ctia cic Co-Fe LDH duoc
ching tdi nghién ctu béi kinh hién vi dién tu quét
(SEM) (Hinh 3). Tu Hinh 3 ta thay, vatliéu Co-Fe LDH
c6 cdu trac dang hat c6 kich thudc khoang 200 - 300
nm, cdu truc khong déu cé thé do nguyén nhan sy hinh
thanh két tua khong dong déu trong thoi gian phan
ung véi kiém [6,9].

d) Phé tan sdc nang lugng tia X (EDX)

Mot s6 cdc nghién ctiu trude déy chi ra rang, vat

liéu hydroxit 16p kép cuia coban véi cac nguyén t6 khac

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

c6 hoat tinh xtc tdc manh nhét thudng tng véi ty 1é
Co:X = 2:1 [8,11]. Trong nghién ctiu nay, ching to6i
lua chon ty 1é Co:Fe = 2:1 d€ tién hanh tdng hop vat
liéu CoFe-LDH. Dé xac dinh thanh phén va ham lugng
cac nguyén to trong vat liéu CoFe-LDH, chung tdi tién
hanh phén tich thong s6 thong qua phd tdn sic nang
lugng tia X (Hinh 4). Két qua Hinh 4 cho thay, thanh
phan cua vat liéu CoFe-LDH chtia cac nguyén t6 C, O,
Co va Fe, diéu d6 c6 nghia 16p anion gitia khong chtia
NO,, pht hgp véi cc két qua phén tich trong phé FT
- IR. Mit khac, cac dinh phé EDX thé hién phan tram
cac nguyén tu cua cac nguyén té6 O, C, Co, Fe tuong
ung la 68,83%, 13,47%, 11,65% va 6,06%. Tt cac s6 liéu
nay ta thdy, ty 1¢ phan trdm cta hai kim loai Co:Fe =
11,65:6,06 = 1,925 = 2:1, phtt hgp véi ty 1é mol ban dau
trong téng hop vt liéu.

1 11 12 13 14 15 18 17 18 13
ull Scale 1630 cts Cursor: 14.054 keV (0 cts) ke

A Hinh 4: Ph6 EDX ctia vat liéu CoFe-LDH

e) Duiong dang nhiét hdp phuy - gidi hdp phu N, (BET)

Daéi véi cac vat liéu ting dung lam xuc tac, dién tich

bé mit dong vai tro quan trong quyét dinh hoat tinh
ctia vat liéu. D€ xac dinh dién tich bé mat riéng, dudng
kinh 16 rong trung binh va t6ng thé tich 16 réng cua
vat liéu, chung t6i st dung phuong phdp dudng ding
nhiét hdp phu - khit hip phu N (BET). Dudng dang
nhiét hdp phu - giai hap dugc ghi lai trén hé thong hép
phu N, thong qua cac dudng déng nhiét hdp phu nito
& 77,35 K, nhiét d6 250°C trong 6 gio, thudc kiéu IV
theo phén loai cia IUPAC. Két qua do dugc thé hién &
hinh 5.Vt liéu CoFe-LDH c6 dién tich bé mét1a 118,92
m?/g, duong kinh 16 roéng trung binh hip phu: 12,44
nm, dudng kinh 16 rong trung binh giai hdp: 12,69 nm,
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) Moi truong

tong thé tich 16 rdong 0,34 cm?®/g. Trong nghién ctiu cua
tac gia Soliu O va cac cong sy thi vat liéu CoFe-LDH c6
dién tich bé mit 42,9 m?/g, tdng thé tich 16 rong 0,18
cm’/g [12]. Nhu vay, vat liéu ching téi tdng hgp co
dién tich bé mit va kich thudc 16 x6p 16n hon nhiéu
lan. Véi dién tich bé mit riéng va thé tich 16 rong 16n,
vat liéu CoFe-LDH phu hgp cho ting dung lam xuc tac.

=

—a— CoFe-LDH-Desorpyion (a)[—m—DKTU
—e— CoFe-LDH-Adsorption

o 8,.,=118,9323

Quantivy Adsorbed (em/g STP)
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T T T T T
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Relative Pressure (p/p®)

A Hinh 5: Cdc duong ding
nhiét hdp phu (Adsorption)-
gidi hdp (Desorption) ctia
vdt liéu CoFe-LDH

~~—

—

Time (min)

A Hinh 6: Khd ndng phan
hity MB trong hé CoFe-LDH/
PMS 6 diéu kién: [PMS] = 500
mg/L; [Xiic tdc] = 50 mg/L;
[MB] = 50 mg/I

2.3. Thii nghiém khad ndng hoat héa MPS
dé phan huy MB
Két qua tht nghiém kha nang hoat héa PMS ctia vat
liéu CoFe-LDH dé phan huy MB dugc thé hién trén
hinh 6. Két qua thu dugc cho thay sau thoi gian 7 phut,
99,56% MB da bi phan huy. S¢ di hé CoFe-LDH/PMS
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c6 kha nang phan hay MB trong nuéc la do Co(II) va
Fe(III) trén cac bé mat cua xic tdc CoFe-LDH, sé tham
gia hoat h6a PMS dé tao ra SO, . G6c HO" dugc tao ra
bdi phan ting ctia SO, v6i nudc trong dung dich. Géc
SO,*va HO" sé dong thoi tin cong vao cdc nguyén td
nito ctia vong trong cau trac ctia MB (do sy hién dién
ctia cac nhém cho electron (electron-donating groups)
(-N-(CH,),), mat do electron trén nguyén td nito lién
két voi vong benzen ting, vong trong cuia MB dé dang
bi tdn cong) nhanh chéng lam phén hity MB thanh cac
san phdm tha cép.

4. Kétluan

Trong nghién ctiu nay, chung toi da phan tich cac
ddc trung (cdu truc, hinh thai va thanh phéan) cua vat
liéu CoFe-LHD dugc téng hgp bing phuong phap
dong két tua: Vit liéu tong hgp dugc c6 mau nau den,
cdu truc tinh thé & dang hydroxit 16p kép, anion 16p
xen ké la cacbonat, vat liéu tuong doi x6p, min, hinh
thai dang hat, kich thuéc khoang 200 - 300 nm, dién
tich bé mdt 1a 118,92 m*/g. Khi thti nghiém vat liéu ché
tao dugc d€ hoat héa PMS tao ra goc SO, gitip phén
hity 99,56% MB sau 7 phut tii nong d6 ban dau 50 mg/1.
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PHYSICO-CHEMICAL CHARACTERISTICS AND COLOR
DEGRADATION OF FE-CO LAYERED DOUBLE HYDROXIDE BY THE
CO-PRECIPITATION METHOD

Le Thanh Son, Tran Thi Trang, Nguyen Tran Dien

Nguyen Tran Dung, Tran Thu Huong

Insitute of Environmental Technology - Vietnam Academy of Science and Technology
Nguyen Trung Dung

Department of Chemical Engineering, Le Quy Don Technical University

ABSTRACT

The textile dyeing wastewater become more and more serious iv Vietnam. Advanced oxidation processes
(AOP) are considered to apply in the treatment of this wastewater type but they come with many drawbacks,
especially the formation of Fe(OH), sludge in Fenton process under low pH oxidation. Therefore, sulfate-
free radical SO, . is received recognition from researchers due to its high oxidation redox. In this study, SEM
images, XRD, FTIR and EDX spectrum results showed that Fe-Co layered double hydroxides (FeCo-LDH)
synthesized by the co-precipitation method had high purity, 200 - 300 nm particle size, surface area, average
adsorption pore, average pore diameter and total pore volume respectively 118.92 m*/g, 12.44mm, 12.69mm
and 0, 34 cm’/g, the Co: Fe ratio is approximately 2: 1. Testing this material to activate the SO, free radical-
generating PMS molecule to degrade a typical diazo dye as methylene blue (MB), the results showed that
99.56% MB was decompose in 7 minutes under the conditions: [CoFe-LDH] = 50mg/l; [PMS] = 500mg/1;
[MB] = 50mg/l, temperature 30°C, pH = 7.

Key words: FeCo-LDH, layered double hydroxides, Co-precipitation, materials synthesis, PMS, diazo dye.
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¢ Méi trusng

NGHIEN c({u MUC p0 O NHIEM BUI TRONG KHONG KHi
DO KHi THAI CUA PHUONG TIEN GIAO THONG TAI
KHU VUC VEN DUONG DO THI

Nguyén Phuong Ngoc’

TOM TAT

giao thong.

Bai viét gidi thiéu phuong phap danh gia két qua quan trac mic do 6 nhiém bui do khi thai ctia phuong
tién giao thong gay ra trong khu vuic d6 thi. Dya trén cac két qua thu dugc cho phép phén tich méi tuong quan
gitia ndng do 6 nhiém bui va s6 lugng phuong tién giao thong. Tu két qua nghién ctiu dé xudt thuc hién viéc
giam sat moi truong lién tuc d€ tinh todn miic d6 rui ro déi véi stic khoe ctia con ngudi do tic dong ctia khi
thai phuong tién giao thong gay ra va lap ké hoach nghién ctiu gidm st trén toan bo lanh thé 16n.

Tw khéa: O nhiém buyi, hat lo liing, PM, , PM , khi thdi tii phuiong tién vén tdi, khong gian ven dudng

Nhén bai: Ngay 1/10/2020; Stta chita: Ngay: 15/11/2020; Duyét ding: 15/12/2020

1. Dat vin dé

Viéc giam sat nong do chat 6 nhiém va thuc hién
giam thiéu 6 nhiém moi truong, dic biét la 6 nhiém
khong khi tli cac hat bui min PM, ,, PM, va TSP tai cac
thanh pho 16n hién nay dugc coi la mot nhiém vu cap
bach trong cong tac giam sat chét lugng cudc song, an
sinh xa hoi va stic khoe cong dong.

TSP - cac hat bui c¢é dudng kinh khi dong hoc nho
hon hodc bang 100 mm. PM, , - chit lo liing (vat chét
dang hat) ton tai trong khong khi, cac hat bui nay c6
duong kinh nhé hon 2,5 ym. PM, - cdc hat bui c6
duong kinh tii 2,5 - 10 pm. Cac hat bui nay gay ra méi
de doa 16n doi véi stic khoe con ngudi. Chung cé kha
ning xam nhép sau vao phdi gay ra cac loai bénh vé
duong ho hdp, hodc c6 thé lam gia ting thém céc bénh
ly nén hién c6 [3, 7]. Ngoai ra, theo mot nghién ctiu ctia
T4 chic Y té thé giéi (WHO) va Co quan nghién ctiu
ung thu quoc té (IARC) cho thady moi tuong quan gitia
muic do 6 nhiém bui trong khong khi véi ty 1é mac ung
thu. Cdc hat bui PM,, va PM tich tu lau ngay trong
co thé sé lam ting nguy co phat bénh & hé ho héip, tim
mach, tuan hoan va ca hé sinh san ctia con nguai.

Céc tiéu chudn quy dinh vé ham lugng cac hat min
trong khong khi da dugc cong bo trong cac tailiéu chinh
thtic caia WHO va Lién minh chau Au [4,5,10]. Tai Viét
Nam, viéc danh gia gia tri gi6i han cac chat 6 nhiém
trong moi truong khong khi da dugc cong bo dua theo
Quy chuidn Viét Nam QCVN 05:2013/BTNMT. Do

!Khoa Xay dung, Truong Dai hoc Kién Triic Da Ning
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dé, ham ligng tiéu chudn cac hat bui min TSP, PM_,
PM, , dugc tiéu chudn héa tli nam 2013. Viéc theo doi 6
nhiém bui trong moi trudng khong khi hién nay dugc
coi la mot van dé cap thiét, tuy nhién trong vai nim gin
day, viéc nghién ctiu sdu vé€ 6 nhiém bui min méi mang
tinh chat nghién ctiu khoa hoc nhiéu.

Theo Bdo cdo “Chat lugng khong khi thang
12/2019” ctia Téng cuc Mdi trudng, chat lugng khong
khi & mot s6 do thi khu vic mién Bic va mién Nam
tiép tuc c6 nhiing dién bién xau. S6 liéu quan tric cho
thdy, 6 nhiém khong khi chu yéu gy ra boi cac hat bui,
céc thong s6 con lai (NO,, O,, CO, SO,) vé co ban van
co gia tri dat tiéu chuén cho phép quy dinh tai QCVN
05:2013/BTNMT. Tai cac do thi 16n, gid tri trung binh
24 gi6 ctia PM,, trong khong khi cling ting cao vugt
QCVN tai mét s6 khodng thoi gian 6 nhiém ngin
(thuong dat vao gio cao diém) [1,2].

Tai cac do thi I6n, su xdm nhdp cta cac hat bui
vao khi quyén cht yéu xudt phét tii 2 nguén tac nhan
chinh: Khi thai ti phuong tién giao thong va khi thai
ti cac hoat dong san xudt cong nghiép [5]. Nhu tai Bac
Kinh, theo uéc tinh ctia Trung tam Bao vé va Gidam sat
Moi trudng Bac Kinh, cac hat PM, ; dugc hinh thanh
cht yéu tu két qua ctia qua trinh do6t than va thai khi
thai ctia phuong tién giao thong [6].

Trong qua trinh dong co diesel ciia phuong tién van
tai hoat dong sé xay ra hién tugng dot chay nhién liéu,
tii d6 hinh thanh va thai ra mot lugng 16n cac hat bui



min [8]. Ngoai khi thai truc ti€p ti hoat dong ctia dong
co, cac hat min ciing dugc hinh thanh do qué trinh
mai mon trén dudng va 16p xe cua phuong tién van
tai. Cac hat muoi phéan tan min, do kich thudc nho nén
dé dang phén tan trong khong khi, hdp thu cic chat
va khién kha nang loai bo khoi khi quyén cham lai, ti
do c6 thé lam ting doc tinh cta chung bang cach hap
thu cac chat doc hai ti khi thai va mang ching phat
tan di hang nghin km, gay ra méi de doa cho stic khoe
con nguoi va mai truong xung quanh [8]. Tai cac thanh
phd 16n, ty 1é phat thai ti cdc phuong tién giao thong
gay 6 nhiém khong khi c6 thé 1én t6i 60 - 90% [11]. Khi
thai 0 to chiia hang chuc chat doc hai khac nhau, trong
do6 cung véi benzo(a)pyrene va bo hong, cac hat min
PM,,PM, la céc chat chinh [5,11,12,13].

Hién nay, tai Viét Nam, viéc quan trac danh gid mtic
d6 6 nhiém bui dugc thuc hién thuong xuyén va lién
tuc, thong tin dugc cong khai va cap nhat cho ngudi
dan. Tuy nhién, viéc nghién ctiu mic do tuong quan
gitia nong do 6 nhiém véi s6 lugng phuong tién van
tai khd it. Ngoai ra, viéc danh gid cu thé su tdc dong
cua phuong tién van tai dén chat lugng khong khi nhu
thé nao, ra sao thi van con thiéu. Do d9, tac gia da thuc
hién viéc nghién ctiu nay dé€ phén tich moéi lién hé cua
khi thai phuong tién van tai dén chat lugng moi trudng.
Nghién ctiu nay c6 thé dugc ap dung trén dién rong dé
danh gia va du doan mtc d6 6 nhiém bui c6 thé dat dén
trong diéu kién s6 lugng phuong tién van tai dang tang
dot bién hién nay.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

2. Muc tiéu nghién ciu

- Thu nhap s6 liéu tu cac diém quan sat, do dac nong
do 6 nhiém bui PM, , va PM, trong thoi gian 1 gio tai
khu vuc ven duong do thi véi mat do giao thong cao,
diém diing, d6 nhiéu.

- Stt dung phuong phap thong ké, phan tich hoi
quy bing phdn mém SPSS x4y dyng dudng thing hoi
quy va phuong trinh tuyén tinh. S6 liéu thu dugc cho
phép danh gia mic do tuong quan gitia nong do chat 6
nhiém véi s6 lugng phuong tién vén tai.

3. boi tugng nghién ctiu

baéi tugng nghién ctiu trong bai bao nay la tuyén
duong noi d6 2/9, quan Hai Chéau, TP. ba Nang, 2 lan
duong, chiéu rong 21 m, via he 5,0 m, luu lugng giao
thong dong duic - 1én dén 1.200 xe mdi gio tai khung
gio cao diém.

4. Phuong phap nghién ctu

bé xac dinh dugc ham lugng cac hat min trong khong
khi, ching t6i st dung May do chat lugng khong khi
Formaidehyde ky thuat s6 “Air Quality Detector - 8in 1”.
Khoang thoi gian d€ lay gia tri nong d¢ trung binh mot
lanla 1 gio (gi6 cao di€ém). Chiéu cao ctia thiét bila 1,5 m.

Viéc do dac muic d6 6 nhiém khong khi do khi thai
xe ¢§ gay ra dugc thuc hién trong cac diéu kién khi
tugng va cuong do giao thong khac nhau. Yéu cau quy
dinh cac diém dugc lya chon & khu vuc ¢6 luu lugng
giao thong dong duc, noi thuong xuyén phanh gip cua

Béng 1: Dién bién nong do 6 nhiém bui trung binh trong 1 gi¢ cha cac hat min PM, _ va PM | tai diém diing xe buyt

STT | bia diém do Luu lugng xe trong 1 gio (chiéc/1h) Nong d0 trung binh | Nong d¢ trung binh
Pong co diesel Pong co xing PM, ; trong 1 gio PM,, trong 1 gi&
(mg/m?) (mg/m?)
1 | Nel,n=4 95 836 0,027 £ 0,005 0,066 + 0,013
2 Ne 2,n=11 195 822 0,053 £ 0,011 0,074 £ 0,015
3 Ne 3, n=2 80 520 0,017 £ 0,003 0,040 £ 0,008
4 | Ne4,n=2 160 1200 0,029 + 0,005 0,039 £ 0,008
5 Ne 5,n=2 120 720 0,015 + 0,003 0,032 + 0,006
6 Ne 6, n=2 40 480 0,016 £ 0,003 0,054 £ 0,011

Bang 2: Dién bién nong d¢ 6 nhiém bui trung binh trong 1 gio clia cac hat min PM, , va PM, | tai di€ém giao 16 (nga tu cé

deén giao thong)

STT | Pia diém do | Luu lugng xe trong 1 gio Nong d6 trung binh PM, Nong d¢ trung binh PM |
(chiéc/1h) trong 1 gio (mg/m?) trong 1 gio (mg/m?)
Dong co diesel | Pong co xang

1 Ne 1, n=30 120 1039 0,055 + 0,010 0,064 £ 0,013

2 Ne 2, n=4 450 3185 0,033 + 0,006 0,042 + 0,008

3 Ne 3, n=4 277 1250 0,026 + 0,005 0,029 + 0,006

4 Ne 4, n=2 160 1000 0,052 £0,010 0,094 + 0,019

5 Ne 5, n=2 100 1080 0,012 + 0,002 0,021 + 0,004
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PM25 Bang1
© Obsenved
jor — Linear

¥=0,00011+0,000258 x
R?=0,734

Sig p=1,810.10~7 <0,05
n=23

01
00 50,00 100,00 150,00 20000

S6 lwgng phurong tién giao théng dong co diesel trong 1 gio (chiéc)

PM10Bang1
© Observed

” . — Linear
°
08 : y=0,045392+0,00012x
. s RE=0178
° Sig p=10,045<0,05

n=23

5000 10000 15000 20000

S6 lwgng phwong tién giao théng déng co diesel trong 1 gi¢ (chiéc)

A Hinh 1: Biéu do biéu dién dudng hoi quy tuyén tinh thé hién méi tuong quan gitia nong do PM, . va PM,  vdi s6 lugng phuong

tién giao thong dong co diesel (tai diém ditng xe buyt)

PM 25 Bang2
© Observed
. — Linear

y=0,055748 - 0,00005996 x
R?=0,227

Sig p=0,001< 0,05

n=42

o
10000 20000 300,00 400,00 500,00

$6 Iwgng phuwong tién giao théng déng co diesel trong 1 gié (chiéc)

PM 10 Bang 2
© Observed
a2 — Linear

y=0,07-0,00007179.x
R*=10,168

Sig p=0,007 <005
n=42

2
10000 200,00 300,00 40000 50000

Sé lugng phurong tién giao théng déng co diesel trong 1 gié (chiéc)

A Hinh 2: Biéu do biéu dién dudng hoi quy tuyén tinh thé hién moi tuong quan gitia nong do PM, . va PM,  vdi s6 lugng phuong

tién giao thong dong co diesel (tai ngd tu cé dén giao thong)

0 to - tai cdc nga tu cua duong va cac diém diing. S6
lugng phuong tién di qua dugc thong ké trong thai
gian 1 gio. Phuong tién dugc chia thanh hai loai: Xang
- 0 t0, xe may; diesel - xe buyt va xe tai.

Viéc xti ly s6 liéu dugc thuc hién theo phuong
phap tuong quan va phan tich hoi quy, st dung phan
mém SPSS dé danh gia mic do tuong quan gitta ndng
dd 6 nhiém bui véi s6 lugng phuong tién van tai c6
dong co diesel.

Qua hai phuong trinh phu thudc tuyén tinh y =
0,00011 + 0,000258x dugc ddc trung bdi hé s6 tuong
quan R?=0,734, hés6 F=57,943 vap = 1,81.107 < 0,05
(d6i v6i bui PM, ) va y = 0,045392 + 0,00012x , R? =
0,178, hé s6 F = 4,54 va p = 0,045 < 0,05 (d6i vé6i bui
PM, ) (Hinh 1), c6 thé khang dinh gia thuyét vé ty 1¢
dong goép dang ké ctia khi thai tli cac phuong tién vén tai
chay bang dong co diesel gdy ra 6 nhiém khong khi boi
cac hat bui min PM,, va PM, .

Trong qua trinh nghién ctu tai diém nga tu c6 den
giao thong cing thu dugc hai dudng thing hoi quy
v6i phuong trinh phu thudc tuyén tinh y = 0,055748 -
0,00005996x dugc dac trung bai hé s6 tuong quan R? =
0,227, hé s6 F = 11,725 va p = 0,001 < 0,05 (d6i v6i bui
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PM, ) va y = 0,07 - 0,00007179x , R? = 0,168, hé 6 F =
8,056 va p = 0,007 < 0,05 (déi v6i bui PM, ) (Hinh 2).

Su gia tang nong do cac hat trong khong khi ¢6 lién
quan tuyén tinh dén sy gia ting ty 1é cac hat bui min thai
ra tii phuong tién giao thong van tai. Nong d¢ phat thai
con phu thudc vao diéu kién giam téc va tang toc cua
dong co, nong do nén cac hat bui min ciing dugc hinh
thanh do khi thai ctia cac phuong tién giao thong khi di
chuyén véi t6c do 6n dinh, ngoai ra con xudt hién bui
tht cdp cudn theo tii bé mit ciia duong. Ngoai ra, mic
d06 6 nhiém bui sé dugc bé sung trong diéu kién cac diém
duing khac ndm gan nga tu ¢ dén giao thong, cong thém
yéu t6 phanh xe, diing hay tang ga ctia phuong tién giao
thong van tai va ca lugng khi thai ctia phuong tién giao
thong cha di chuyén khi tac duong tai thoi gian cao diém
ciing sé dugc tinh thém.

Tt cac phuong trinh thu dugc cho phép du doan tinh
hinh va gia dinh n6ng d6 bui min c6 thé dat téi tai cac
diém duing gan duong c6 mét do xe chay nhiéu (dac biét
1a céc loai xe c6 dong co diesel. C6 thé thiy, phuong trinh
phu thudc tuyén tinh y = 0,00011 + 0,000258x dugc déc
trung boi hé s6 tuong quan R* = 0,734, hé s6 F = 57,943
vap = 1,81.10-7 < 0,05 (d6i v6i bui PM, ) § Hinh 1 ¢6 d6
chinh xdc cao nhét.




Bang 3. Gia tri giéi han cac thong sd co ban trong mdi
truong khong khi xung quanh (um/m’) theo QCVN
05:2013/BTNMT [1]

TT | Thong | Trung | Trung | Trung | Trung
s binh1 | binh8 | binh24 | binh
gio gio gio nam
1 |80, 350 - 125 50
2 | CO 30.000 | 10.000 - -
3 |NO, 200 - 100 40
4 |0, 200 120 - -
5 | TSP 300 - 200 100
6 |PM - - 150 50
7 |PM,, - - 50 25
8 | Chi (Pb) - - 1,5 0,5

Hién nay, theo QCVN 05:2013/BTNMT (Bang 3) vé
gia tri giéi han cac thong s6 co ban trong moi truong
khong khi xung quanh (um/m?), ta thdy nong do gisi
han PM,, va PM, | dugc thé hién & gid tri trung binh
trong 24h va trung binh nam. Do d6, d¢€ giam thiéu van
dé 6 nhiém bui tai cac d6 thi 16n, can thuong xuyén tién
hanh viéc giam sat lién luc do dac nong d6 6 nhiém bui
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INVESTIGATION OF DUST POLLUTION IN THE AIR BY THE
EXHAUST OF VEHICLES IN THE ROADSIDE SPACE

Nguyen Phuong Ngoc
Faculty of Construction, Da Nang Architecture University

ABSTRACT

The paper introduces the method of evaluating the results of dust contamination caused by the exhaust of
vehicles in the urban area. Based on the obtained results, it is possible to analyze the correlation between the dust
pollution concentration and the number of vehicles. From the research results, it is proposed to carry out continuous
environmental monitoring to calculate the level of risks to human health caused by the impact of vehicle emissions
and to plan research studies to monitor across the entire large territory.

Key words: dust pollution, suspended particles, PM, , PM, , the exhaust of vehicles, the roadside space.
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KET QUA NGHIEN CUU KHOA HOC ‘é
VA UNG DUNG CONG NGHE

g

KIEN NGHI GIAI PHAP QUAN LY TONG HOP CHAT THAI,
THU HOI TAI NGUYEN TAI QUAN LONG BIEN, TP. HA NOI
DEN NAM 2030, TAM NHIN DEN NAM 2040

Vi Thi Minh Thanh
Nguyén Thi Hué
Tran Hiéu Nhué?

1

TOM TAT

té tuan hoan.

Giai phdp t6ng thé d€ quan ly chét thai (QLCT) rin va chit thai 1ong v6i cong nghé xti ly phu hgp duge
dé xuit tai quan Long Bién, TP. Ha Ndi cho giai doan dén nam 2030, tim nhin dén nam 2040, v6i s6 dan udc
tinh khoang 428.860 ngudi. V6i mo hinh QLCT truyén thong, dién ning can tiéu thu dé xu ly chit thai cua
quén la 94.474,31 kWh/ngay. V6i phuong an x4y dung Trung tdm xt ly chat thai (TTXLCT) st dung phuong
thiic quan ly t6ng hgp, xt ly ky khi két hgp bun cta nha may xt ly nude thai (NMXLNT), phan bun bé tu
hoai (BTH) va chét thai rdn (CTR) sinh hoat hitu co, cho phép thu hoi khi biogas san xuit nang lugng bang
hé thong nhiét - dién két hgp. Téng ning lugng quy ddi thu dugc 369.441,63 kWh/ngay, gitip TTXLCT tu cdp
hoan toan nhu cdu ning lugng va con du 63,85%. Nhiét sinh ra dugc tdn dung d€ siy bun sau khi tich nuéc
thanh vién d6t, chia lugng nhiét tuong duong 132.587,58 kWh/ngay... Két qua tii nghién ctiu nay la co s& dé
kién nghi giai phap QLCT do6 thi cho quin Long Bién theo hudng thu hoi tai nguyén, hién thuc hoa nén kinh

Tu khoa: Phan hity ky khi, biogas, thu hoi nang lugng, qudn ly tong hgp, chdt thdi dé thi.
Nhan bai: 25/11/2020; Siia chiia: 30/12/2020; Duyét dang: 31/12/2020.

1. Dat van dé

Hién nay, tai cac d6 thilén 6 Viét Nam, chét thai phat
sinh ngay cang nhiéu va khong ngting tang. Lugng nudc
thai sinh hoat (NTSH) tti cac do thi udc tinh khoang 7
triéu m*/ngay [1], chat thai ran sinh hoat (CTRSH) do
thi khoang 37.200 tan/ngay [2]. Khdi lugng CTRSH tai
céc do thi trén toan qudc ting trung binh 12% moi ndm,
chiém 60 - 70% t6ng lugng CTR d6 thi; thdm chi tai mot
s6 nai, ty 16 CTRSH c¢6 thé chiém dén 90% [2].

Tuy nhién, méi chi khoang 13% nudc thai (NT) do
thi dugc xti ly tai cac NMXLNT [1]. Phin con lai dugc xtt
ly so bd qua BTH, hodc xa truc tiép ra ngoai moi trudng.
Bun tit BTH khong dugc hut dinh ky, cht yéu do cac
cong ty tu nhan hut dich vu cho cac ho gia dinh, sau do
xa khong c6 kiém soat ra ngoai mai trudng [3]. Hon 71%
CTR d6 thi van dugc xti ly bang bién phap chon ldp [2].
Cac bai chon ldp (BCL) ludn trong tinh trang qua tai,
doi hoi phai mé rong trong khi quy dat danh cho cac
BCL rat han hep. Cac thanh phén c¢6 ich trong NT, CTR

! Vién Cong nghé Moi truong, Vién Han lam KH&CN Viét Nam

2 Trudng Dai hoc Xdy dung

chua dugc quan tam tai ché, thu hoi nhu mdt ngudn tai
nguyén [2]. Thuc t€ dat ra can c¢é hudng tiép can mdéi
trong viéc QLCT do thi, v6i cac mo hinh tich hgp va giai
phap cong nghé phu hop.

Xt ly nudc thai (XLNT) la mét hoat dong tén nhiéu
ning lugng. Udc tinh, muic ning lugng tiéu thu trong
linh vyic XLNT tinh theo ddu ngudi vao khoang 108.000
- 216.000 kJ/nguoi.ndm [4]. Theo Metcalf & Eddy [5],
muc nang lugng tiéu thu trong mét NMXLNT quy mo
cong sudt 16n sé chiém khoang 25 - 40% chi phi van
hanh. Vi véy, viéc t6i uu hoa st dung nang lugng trong
cac NMXLNT da va dang rat dugc quan tdm tai nhiéu
nudc trén thé gidi.

Xt ly phan bun BTH va CTRSH ciing tén nhiéu nang
lugng trong khi ban than cac chét thai nay c6 chiia thanh
phan chét hiiu co cao, tiém nang sinh nang lugng rat
dang ké.

Phuong én xt ly bun thai bang phan hay ky khi cho
hi¢u qua thu hoi nang lugng cao [6]. Phan ting sinh ra
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biogas c6 thé dugc st dung dé sinh ra dién va nhiét, cung
cdp trd lai cho nha may.

Thuc té tai Viét Nam, chua d6 thi nao c6 mo hinh
QLCT bao gom ca NT, bun NMXLNT, phan bun BTH
va CTR mot cach phu hgp, hiéu qua va bén viing. Xay
dung mo6 hinh QLCT theo huéng than thién véi moi
truong, tiét kiém nang lugng, ddm bao lgi ich kinh té la
van dé can huéng t6i. V6i muc tiéu tai st dung chat thai
sinh ndng lugng, nhom tic gia nghién ctiu xay dung cac
kich ban QLCT quan Long Bién véi cong nghé phu hop
dén nam 2030, tAm nhin dén nam 2040.

2. bia ban va phuong phap nghién citu

Long Bién la mot quan dugc thanh lap nam 2003
thudc ndi thanh TP. Ha N¢i, nam doc bo Bic song
Hoéng, véi dién tich 6.038,24 ha. Dan s6 nam 2020 cua
quén la 342.000 nguoi, gom 5.300 ngudi song ngoai dé;
vung trong dé c6 336.700 ngudi. V4i ty 1é tang 2,89%/
nam, dan s6 dén nam 2030 udc tinh sé 1a 428.860 ngudi
[7].

Hién hé thong thoat nuéc (HTTN) tai Long Bién la
HTTN hoén hgp. Khu vuc dan cu d6 thi, co quan, trudng
hoc... NT dugc xti ly qua BTH trude khi thai vao hé
thong cong chung. Cac khu do thi méi ¢6 HTTN riéng,
nhung sau d6 lai nhap vao cac kénh muong TN chinh,
roi d6 ra song Cau Béy. Phan 16n dudng c6ng TN cta
quén Long Bién da ci1 va ¢ mdt cat nho, bi qua tai.

CTR phat sinh dugc Cong ty Moi trudng do thi quan
ly v6i khoang 33 diém chén rac sau d6 dua vé BCL B6
bé.

Phan bun BTH tii cac hg gia dinh do Cong ty Moi
truong do thi (URENCO) phu trach viéc thu gom, hau
hét khong dugc quan ly va van hanh theo quy dinh.

Muc dich nghién ciiu:

+ Phén tich mdi quan hé gitta dong vét chit - ning
lugng trong quan ly chat thai do thi thong qua viéc lugng
héa cac dong NT, bun, CTR do6 thi giau hiiu co. Xac dinh
nhu cu tiéu thu va tiém nang sinh ning lugng tu xt ly
céc chat thai do thi trén.

+ Nghién ctiu thuic nghiém xdc dinh thanh phan tinh
chét cac dong chét thai giau hitu co.

+ Nghién ctiu dién hinh tai quan Long Bién, TP. Ha
Noi, dé xuat mo hinh quan ly NT, CTR theo huéng bén
viing.

Phuiong phdp (PP) nghién ciiu dugc sii dung: PP ké
thiia, PP thuc nghiém ldy mau thuc dia va phén tich
trong phong thi nghiém, PP so sanh, PP phan tich, PP
mo phong, PP chuyén gia.

Cu thé, nhém tac gia da tién hanh phén tich thanh
phan htu co ctia bun NMXLNT, phidn bun BTH,
CTRSH hitiu co ctia quan Long Bién, lam co s& xem xét
lya chon cong nghé xt ly phtt hgp; phan tich kha ning
thu hoi ning lugng ctia cac dong chat thai khi xt ly ky
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khi riéng 1é va xt ly két hop; phéan tich dong vat chat
(MFA) v6i phan mém STAN [8] cho cac loai chat thai
trén theo céc chi tiéu tong chat ran (TS) va chit rdn hiu
co (VS) theo tling kich ban d€ tinh todn cin bang chat,
lugng hoa cac chat qua cac cong doan ctia day chuyén xt
ly; phan tich cin bang ning lugng (EB) bang cach liét ké
cac thiét bi tiéu thu dién; tinh toan nang lugng dién tiéu
thu cho tiing cong doan va cho ca hé thong xu ly chat
thai (XLCT); tinh toan tiém nang sinh nang lugng tii cac
qud trinh XLCT qua cac nghién ctiu thuc nghiém trén,
muc tiéu la thu dugc buc tranh toan canh vé can bang
vat chét ctia chat thai tai quan, 1am co s6 so sanh cac kich
ban quan ly chung.

3. Két qua nghién ciiu

Thoat nudc tap trung la phuong an dugc dé xuat dé
quéan ly NT quan Long Bién. Toan by NT dugc thu gom
va xt ly tai NMXLNT tép trung, dat tai phudng An Lac,
phia Nam quan.

O cac khu vic méi (chiém 20% dién tich) xay dung
cac cong TN riéng, con lai khu vuc cti (chi€ém 80% dién
tich) la HTTN chung. Doc mang lu6i TN chung c6 cac
giéng tran, d€ xa phan nuéc mua va NT da dugc pha
loang truc ti€p ra nguon tiép nhan. NT va nudc mua dot
dau dugc dan vé NMXLNT. NT sau xt ly xa ra song Cau
Bay véi yéu cau dat loai A theo QCVN 40:2011/BTNMT.
Theo cac nghién ctiu gan day ¢ Viét Nam va trén thé
giGi, ké thuia kinh nghiém cac du 4an TN va XLNT do
thi, v6i diéu kién dat dai han ché, yéu cau tiét kiém ning
lugng, nidng luc va kinh nghiém quan ly van hanh cac hé
thong tuong tu, cong nghé XLNT sau day dugc dé xuit
cho NMXLNT An Lac: B€ diéu hoa; Khoi cong trinh xu
ly co hoc gom song chén rac, bé ling cat va bé ling so
cap; Khéi cong trinh xti Iy sinh hoc: bé bun hoat tinh lam
viéc theo mé (SBR - sequencing batch reactor).

Tinh toan véi tiéu chudn diing nudc sinh hoat 160 1/
ng.ngay [9], cdng véi cap nude phi sinh hoat... lugng NT
xa ra la 282,8 I/ng.ngay [10].

Bun BTH dugc gia thiét c6 chu ky hut bun trung
binh 6,2 nam/lan (ké thiia cdc nghién ctiu trudc day cta
nhom) va tat ca cac ho gia dinh dugc hut luan phién trén
toan dia ban.

Lugng CTR phat sinh tli cac hoat dong sinh hoat
va san xudt trén dia ban quan Long Bién, tinh dén ndm
2030, sé dugc thu gom toan bo vé cac diém tap két da co
va md rong, dua tap trung vé BCL B6 D€ 1 va 2, véi tong
dién tich theo quy hoach chi tiét la 14,26 ha.

Theo huéng tan dung thanh phan hiiu co trong
CTRSH va phan bun BTH d€ sdn xuét phian compost,
chat thai ctia quin Long Bién c6 thé dugc quan ly theo
phuong an truyén thong nhu sau:

a) Phuong dn 1(PA1) (phuong dn truyén thong):
NT dugc thu gom va xii ly tai NMXLNT tdp trung (tai An



Lac); Phan biun BTH va CTR hiiu co dudc on dinh hiéu
khi, san xudt phan compost tai Tram xii ly CTR ddt tai
BCL B Dé.
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A Hinh 1. M6 hinh QLCT quén Long Bién theo phuiong dn 1

NTSH, dich vy, san xuit dugc thu dua vé NMXLNT
tap trung tai An Lac. Nuéc sau BTH sé nhap cling nudc
xam dugc dua vé NMXLNT An Lac. NT dugc xt ly theo
cong nghé bun hoat tinh SBR, sau d6 xa ra song Cau Bay.
Bun thai tt NMXLNT An Lac dugc lam kho bing bién
phap co hoc, sau d6 bun kho dugc dua vé BCL Bo Dé.

Phan bun tti cac BTH sé dugc xe hiat bun thu gom,
dua vé BCL B6 Dé. Toan bo lugng CTR dugc thu gom
dua vé BCL B6 Dé d€ phan loai. Phan CTR c6 thé téi
ché, tai st dung (khoang 10%) dugc thu gom lai va tai
ché (nhua, chat déo, kim loai, gidy...). Lugng CTR hiiu
co (khoang 58,75%) [12] nhu rac chg, thiic an thtia, 14
cay... dugc nén va xt ly so bo (rac ché phdm vi sinh EM)
va dua vé xti ly tai nha may ché bién phan compost ngay
tai BCL, cung phan bun BTH chuyén vé dugc xt ly hiéu
khi, ché bién phan hiiu co, cai tao dat nong nghiép.

l&———| TramXLNT

Nudc sauxtr ly o T

Phuong an nay c6 thé tan dung cac kinh nghiém da
6 trong qua trinh van hanh cac nha may ché bién phan
vi sinh va bam sat quy hoach t6ng thé cua quan Long
Bién. Tuy BCL can b6 tri thém dat cho x4y dung nha
may phan compost, nhung lugng CTR hiiu co phai chon
lap sé giam.

Tuy nhién, lugng 16n bun thai cia NMXLNT chon
l4p tai BCL B6 Dé, lam ting nguy co giy 6 nhiém moi
trudng va rat ton quy dat. Do la chua tinh dén quang
duong chuyén ché bun thai NMXLNT An Lac vé BCL
lam tang chi phi van hanh cta hé thong xt ly, gia ting
mat do giao thong va gay 6 nhiém mai trudng.

Do CTRSH khong dugc phan loai tii ngudén dan dén
chat lugng va gia tri ciia phan bon khong cao. Ngoai ra
cing can xu ly lugng nudc ri rac phat sinh ra khi @ phan
compost.

Tinh toan véi cac dong chat thai do thi giau hitu co
(bun NMXLNT, bun BTH va CTR hiiu co) cho quén véi

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

gia thiét phoi tron cac dong chat thai nay véi nhau thu
dugc ty 16 COD/N/P la 127,77/2,49/1 [10], rdt pht hop
cho viéc dp dung xti ly bang phan hay ky khi [11]. D€ tan
dung t6i da cac thanh phan hitu co ¢6 ich trong cac dong
chét thai d€ sinh nang lugng, c6 thé quan ly téng hgp
chét thai quan Long Bién theo phuong an 2.

b) Phuong dn 2 (PA2): Tdt cd chdt thdi (bao gom
NT ctia NMXLNT tap trung, bun NMXLNT, bun BTH,
CTR hiiu co) déu dvgc xii ly tai TTXLCT tai An Lac, bang
cong nghé ky khi, thu hoi nang lugng.

Cong nghé xti ly ky khi cac chét thai hitu co thé hién
nhiéu tinh vu viét ctia nd so véi cac qua trinh xt ly hiéu
khi truyén thong va dugc ting dung, phat trién & nhiéu
nudc trén thé gidi.

Dua trén nguyén tac xu ly ky khi két hgp bun - phan
bun - CTR hiiu co, m6 hinh QLCT t6ng hgp ap dung
cho quan Long Bién theo PA2 dugc mo ta trén Hinh 2.
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A Hinh 2. M6 hinh qudn ly tong hgp chdt thdi theo phuong dn 2

Toan by CTRSH trén dia ban quan Long Bién sé
dugc thu gom dua vé TTXLCT tai An Lac (dat tai vi tri
NMXLNT). CTR cong nghiép va phé liéu xay dung thi
cha truc tiép vé BCL B6 Dé. Tai TTXLCT An Lac, CTR
v0 co sau phén loai dugc chuyén vé BCL B6 D¢, phéin
CTR hiiu co dugc nghién nhd va dua vé khu xt ly ky khi
két hgp chat thai bun - rac trong trung tam.

Vé thu gom va xt ly NT dugc gili nguyén nhu PA1.
Bun phat sinh trong qua trinh XLNT tai NMXLNT dugc
nén tai b€ nén bun va nap vao diy chuyén xt ly, phan
huy ky khi.

Bun BTH tti khu phé cit va bun tit NMXLNT dugc
xt ly chung két hgp véi CTR hiiu co da dugc phan loai
cung xt ly trong bé phan hty ky khi cho ra cac dong vat
chat sau:

- Hén hop pha rédn - 1ong (bun sau phan hay) gom:

+ Phén pha rdn sau khi lam dic va tach pha, c6 thé
tiép tuc xt ly thanh phan bén an toan cho ndong nghiép,
hay sdy d€ lam nhién liéu d6t hodc vét liéu xay dung.
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HMéi truong

Bang 1. Nhu ciu ning lugng va kha ning thu héi ning lugng theo cac phuong an

Chi tiéu Tdng nang lugng dién quy ddi
PA1 PA2

kWh/ngay kWh/ nguoi.ngay kWh/ngay | kWh/ nguoi.ngay
Nhu cau tiéu thu
Téng nang lugng cdn cung cdp cho 94.474,31 0,22 108.385,48 (bién) | 0,25 (Pién) + 0,27
xt ly NT, bun, phan bun va CTR sinh |  tlt ngudn dién +117.088,23 (Nhiét)
hoat thanh pho (Nhiét)

(~2,36%)
Kha nang thu hoi
Chuyén hoéa thanh dién nang + nhiét 0 369.441,63 0,43 (Dién) + 0,42
ning (Nhiét)
Ty 1é ning lugng c6 thé tu cung cip 0 100% nhu cau
+ con du 63,85%

Ning lugng tiém néing c6 thé thu dugc 0 132.587,58 0,31
tu vién dot
T6ng ning lugng sinh ra so véi nhu 0 222,66%
ciu

+ Pha long c¢6 nong do COD, BODS5, N, P cao, nén
cho quay tré lai xti ly cing NT tai NMXLNT.

- Pha khi: Khi biogas sinh ra ¢6 CH, chiém tli 55-
70%. Sau khi xti ly, tach cac chat gay én mon, né dugc
dua vao t6 hgp phat dién - nhiét (Combined heat and
power - CHP), tao ra ngudn nhiét va dién cung cdp cho
nhu ciu ctia ban than bé phan huay ky khi va NMXLNT,
cung cdp phan dién con du cho mang luéi dién do thi va
ban nhiét du cho cac doanh nghiép khac.

Uu diém cia PA2:

- Cong nghé ky khi khong cin sti dung oxy nén giam
dugc dang ké chi phi van hanh so véi xt ly hiéu khi.

- Lén men ky khi tao ra khi CH, 1a ngu6n ning ligng
sach, c6 thé chuyén thanh dién ndng va nhiét nang tu
cung cdp lai cho hé phan ting.

- Lén men ky khi tao ra it hon 3-20 lan sinh khoi phu
so vGi cac qua trinh hiéu khi. Phan 16n nang lugng giai
phong ra dugc chuyén vao san phdm cuéi cung ctia qua
trinh la CH, [14].

Dé€ so sanh hiéu qua ctia 2 phuong an trén, tic gia
dung phdn mém STAN dé€ tinh can bang chit, trén co s&
d6 tinh can bang nang lugng EB d€ danh gia nhu ciu tiéu
thu va tiém nang sinh nang lugng cua tliing truong hop.

Tong cong sudt NMXLNT An Lac dugc tinh toan
theo PA1 la 122.200 m*/ngay, lugng bun thai rala 665,71
tan/ngay, TS la 20,84 tdn/ngay. Theo PA2, toan bo luong
nudc chiét, tach ra tii cac cong doan tach nudc ctia bun
BTH, bun NMXLNT trong bé nén bun va mdy quay
ly tam dugc dua vé ngan tiép nhidn cia NMXLNT nén
cong sudt cia NMXLNT la 122.700 m*/ngay; lugng bun
thai ra la 700,81 tdn/ngay, TS 1a 21,58 tdn/ngay, tong VS
13 16,2 tin/ngay. Lugng phan bun BTH 1a 83,87 m*/ngay,
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voi TS la 2,46 tan/ngay, lugng can hitu co la 1,74 tan/
ngay. Téng khoi lugng CTR la 557,5 tdn/ngay, véi lugng
CTR hiiu co chiém 327,54 tan [10].

San lugng sinh CH , tu bun cta NMXLNT la 269,3
Nml/gVS§, tii phan bun BTH la 242,3 Nml/gV§ [13], ti
CTR hiiu co la 390 Nml/gVS§ [10] cho phép xac dinh
nang lugng thu héi dugc khi ti€én hanh phan hty ky khi
hon hgp chat thai. Bang 1 thé hién két qua so sinh nhu
cau tiéu thu va sinh ning lugng theo cac phuong an.

4. Két luan

Mo hinh QLCT theo hudéng thu héi tai nguyén, sinh
ndng lugng rat cd tiém nang ap dung & Viét Nam. Cong
nghé ky khi dé€ phan huy két hgp cac dong chit thai giau
htiu co: bun tii cac cong doan xti ly NT, bun BTH va CTR
hitu co nghién, cho phép thu khi biogas, chuyén héa thanh
dién nang va nhiét nang. Ngudn nang lugng sinh ra bang
222,66% so véi nhu cau gitp TTXLCT tu cdp hoan toan
nang lugng tiéu thu cho cac qua trinh xt ly. Dién thtia c6
thé d4u ndi vao mang dién thanh phd, nhiét thiia c6 thé
dugc tdn dung d€ sdy buin sau khi tach nudc va nhiét tu
cac vién d6t sau sdy bun c6 thé dugc ban ra thi truong.
Giai phap nay cing gidm thiéu lugng khi nha kinh phat
thai so v6i cac phuong an xt ly truyén thong. Xu ly ky
khi chat thai giau hiiu co cho phép két hgp cac lgi ich moi
trudng va kinh t€ trong cing mot hé thong, hudéng t6i
muc tiéu phat trién bén viing.

Kién nghi 1§ trinh dp dung: Tl ndm 2020, cdn danh quy
dat dé xay dung TTXLCT tai An Lac, bao gom NMXLNT,
cong trinh xt ly ky khi CTR hiiu co, bun NMXLN, bun
BTH. Trudc hét, can xay dung NMXLNT cung mang luéi
cong thu gom va dua vao van hanh tti ndm 2025. Giai
doan 2025-2030, tién hanh x4y dung cac hang muc con lai
va dua vao van hanh toan b TTXLCT An Lacm
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ABSTRACT

PROPOSING SOLUTIONS FORINTEGRATED WASTE MANAGEMENT
AND RESOURCE RECOVERY IN LONG BIEN DISTRICT, HANOI CITY
FOR THE YEAR 2030, WITH A VISION TO 2040

Institute of Environmental Technology, Vietnam Academy of Science and Technology

An integrated solution for solid and liquid waste management using appropriate treatment technologies
for Long Bien District, Ha Noi City for the period up to 2030, vision to 2040, with an expected population
of about 428,860 people, is proposed. With the traditional waste management approach, the energy need
for the waste treatment for the Long Bien district is 94,474.31 kWh/day. With the construction of a waste
treatment center and the integrated waste management model, the anaerobic co-treatment of sludge from
wastewater treatment plant, septic tank sludge and organic fraction of municipal solid waste could recover
biogas andgenerate energy by a combined heat and power system. With that, the total energy equivalent
generated is 369,441.63 kWh/day, enabling the waste treatment center be come completely energy self-
sufficient, plus 63.85% remaining. The exceed heat is used to dry the sludge after dewatering, emboding the
equivalent amount of heat of 132,587.58 kWh/day. The results of this study would serve as a basis for proposal
of sustainable solutions for the urban waste management towards energy and resource recovery for the Long
Bien district, aiming towards realization of circular economy.

Key word: Anaerobic digestion, biogas, energy recovery, integrated management, municipal waste.

Vu Thi Minh Thanh, Nguyen Thi Hue

Tran Hieu Nhue
National University of Civil Engineering
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» Moi truong

DANH GIA KHA NANG TIET KIEM NANG LUONG VA
GIAM THIEU PHAT THAI CUA HE THONG CHE BIEN
BOT CATUPHU PHAM BANG PHAN TICH

MUC TIEU THU NANG LUONG CY THE (SEC)

Tran Trung Kién*, Tra Van Tung|(1)
Nguyén Thi Phuong Thao, Lé Quéc Vi
Tran Thi Hiéu, Nguyén Viét Thing
Nguyén Hong Anh Thu

TOM TAT

Muc dich ctia nghién ctiu nay la stt dung mtic tiéu thu ndng lugng cu thé (SEC - Specific energy consumtion)
dé danh gia hiéu qua nang lugng t6ng thé cho ché bién bot ca tii nha may san xudt phu phdm cé da tron véi
codng sudt 6.500 tdn/nam. Thong qua viéc danh gia mdc tiéu thu cho thiét bi quan trong nhat la néi hoi st
dung cti trdu lam nhién liéu, mtc tiéu thu ning lugng tong thé ctia ndi hoi la tuong doi cao (28.538,8 k/s),
lugng nang lugng nay dung dé 1am ndéng va tao ra hoi nudc. Su that thoat exergy trong 16 hai cling tuong d6i
cao (5.224,3 kJ/s), bd trao ddi nhiét ctia 10 hoi dong gop s6 lugng 16n sy that thoat exergy hon so véi budng
dét chdy. Ngoai ra, hiéu sudt nang lugng va hiéu sudt exergy ctia ndi hoi dugc thé hién lan lugt la 84% va 32%.
Ung dung bo tiét kiém thu héi nhiét thai tii khi thai da gidm dugc chi phi cho viéc van hanh néi hoi, tiét kiem
5,4% moi nam cho viéc tiéu thu nang lugng. Thu hai la giam tac ddng dén mai trudng ti viéc giam st dung
nang lugng tli dién va nhién liéu sinh khoi, gidm phét thai 474.469,9 kgCO,/nam.

T khoa: Bot cd, tiéu thu nang lugng cu thé (SEC), b tiét kiém, gidm phdt thdi, hiéu sudt ndi hoi.

Nhan bai: 30/11/2020; Svia chiia: 9/12/2020; Duyét dang: 25/12/2020.

1. Dat vin dé

Chuyén déi loai bo cac san phdm phu ctia ché bién
thty san thanh bt ca dang ting dan trong nhiing ndm
gan day v6i nhiéu quoc gia bang cach st dung cic cong
nghé ché bién hiéu qua [1, 2]. Bot ca 1a mot thudt ngi
chung cho m¢t thanh phén thtic dn giau dinh dudng
dugc st dung chu yéu trong ché do dn cho dong vat
nuoi, doi khi dugc st dung lam phan bén hiiu co chét
lugng cao [3]. Chét thai dugc loai bo hang nam tii nghé
ca udc tinh khoang 20 triéu tdn moi nam, ching dugc
st dung lam phan bén va da tao ra két qua tot cho tang
trudng cay trong, nhung lgi nhuén trong viéc nay la
thép. Phan chinh ctia cic san phdm phu dugc dung dé
san xudt bot ca chiia cac protein va lipid c6 gia tri trong
thiic dn [4, 5]. O chau A, noi san xuit 20 - 25% bot
ca cho thé gidi va ciing la noi cung cdp ngudn nguyén
liéu tho, nhiéu loai c4d dugc x4c dinh sin 13 d€ ché bién
thanh bot ca [6]. Tai Viét Nam, c6 hai cach san xuit
bot ca 1a sdn xudt theo cach truyén thong (phoi ning

'Vién Moi trudng va Tai nguyén — Dai hoc Qudc gia TP.HCM
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va nghién nhd) va san xuét véi quy trinh cong nghiép
(nguyén liéu tho dugc ndu chin trudc khi sdy kho), chu
yéu dung lam thtic an cho gia stic va thity san nu6c ngot
[7].

San xudt bot ca va diu ca truyén thong la mot qua
trinh doi hoi nhiéu nang lugng, lugng nguyén liéu 16n
trong mot thaoi gian dai hon d€ chiing minh cac khoan
dau tu va chi phi hoat dong [8]. Quan ly va kiém soat
nang lugng la mot hoat dong quan trong d€ cai thién
hiéu qua st dung nang lugng, viéc st dung mtc tiéu
thu nidng lugng cu thé (SEC) dé xdc dinh nhiing cai tién
c6 tiém nang thay d6i viéc st dung nang lugng lang
phi dugc xem nhu la mdt cong cu trong quan ly nang
lugng. Thong thudng, trong ca tai liéu va tiéu chuin
quoc té, SEC dugc st dung nhu mdt chi s6 hiéu sudt
nang lugng d€ danh gid hoac do ludng hiéu suidt cua
hiéu qua nang lugng [9].

Cac ting dung SEC d€ danh gia va t6i uu hoda st
dung nang lugng da dugc st dung trong nhiing nam



gan day, st dung SEC dé€ xdc dinh co hoi bdo ton nang
lugng va co hoi gidm thiéu CO, tif hiéu qua ning lugng
trong cac nganh cong nghiép. Su hiéu biét vé hiéu qua
ning lugng va exergy rit can thiét d€ phan tich hé
thong sti dung nang lugng, tit d6 nhiéu bién phap dugc
ap dung dé cai thién hiéu qua ctia néi hoi cong nghiép
[10]. Phan tich exergy c6 thé dugc coi la viéc quan ly
st dung tai nguyén nang lugng cung cdp thong tin lam
thé nao dé€ c6 hiéu qua trong bao ton tai nguyén thién
nhién,[11], trong nghién ctiu nay, nidng lugng, hiéu
suat exergy, that thoat nang lugng, that thoat exergy
cta noi hoi da dugc phan tich.

Qua trinh san xudt bot ca rat ton nang lugng vi né
doi hoi phai boc hoi mdt lugng 16n nudc, thu hoi lugng
nhiét tu dong ngung tu thoat ra khoéi may sdy ciing
mang lai hiéu qua kinh ké va tiét kiém nang lugng.
Tai ché nhiét thai ctia 10 hoi trong hé théng d€ thu hoi
nhiét dn ti khi thai d€ dat dugc hiéu qua cao hon va it
phat thai hon so v6i noi hoi truyén thong dua vao ty 1é
khong khi va nhiét do cta ndéi hoi, tuy nhién, nhiét do
nudc ngung tu phai thdp hon nhiét do khi thai trong
ndi hoi ngung tu va ché do trao ddi nhiét hgp ly hon sé
¢6 dugc nha thu héi nhiét thai nhiét d6 thap hon [12].

2. Vat liéu va phuong phap

2.1. Cdch tiép cdn nghién ciiu

Phuong phép ti€p can trong nghién ctu nay dua
trén phan tich quy trinh san xuét bot cd tu phu phidm
ctia qua tinh ché bién thuy san, phan nay giai thich cac
giai doan chi tiét cia qud trinh san xudt bot ca tu phu
phdm. SEC ctia nha mdy dugc tinh todn bing cic xem
xét téng tiéu thu nang lugng ctia nhién liéu sinh khéi
(cti trau) va tong di liéu tiéu thu ning lugng dién,
cling véi téng san lugng san phdm trong mot thang,
s6 liéu dugc thu thap trong nha may cho mét nam (12
thang). Sau d6 xac dinh khoang t6i uu va mdc tiéu thu
nang lugng (bao gom nhién liéu sinh khéi va tiéu thu
dién nédng) bi lang phi, tii d6, cai tién hé thong va qua
trinh d€ dat dugc muic t6i vu khi san xuét.

Nghién ctiu nay dya trén viéc danh gia cac hoat
dong san xudt bot ca tit phu phdm cua qua trinh ché
bién ca da tron tai Cong ty Khanh Hoang Seaprexco.
Ltd thudc khu vuc dong bang séong Cuu Long, Viét
Nam. Cong suit thuc té cia nha may nghién ctiu dat
500 - 600 tan/thang, v6i day chuyén san xudt theo thiét
ké c6 thé dat dén 6.500 tdn/nam. Day chuyén san xudt
dugc lap dit véi cac hé thong thiét bi phu trg nhu may
sdy, may nghién, quat, bom, va dat biét la néi hoi c6
cong sudt 10 tdn/gio (v6i sap suit thiét ké la 6.5-8bar).

Dong thoi danh gia phat thai khi nha kinh, cu thé 1a
khi CO, ctia day chuyén san xudt bot ca cling dugc danh
gid, trén co s hudng dan kiém ké khi nha kinh cho linh
vuc nang lugng ctia IPCC (Intergovernmental Panel on
Climate Change), dac biét trong nghién ctiu sé ap dung

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

A Hinh 1. (a) Phu phdm, (b) Hé thong sdy

hé s6 phat thai doi véi viéc tiéu thu nang lugng dién
danh riéng cho luéi dién quoc gia cta Viét Nam dugc
ban hanh vao ndm 2019 véi muc dich pht hgp véi thuc
té va cu thé hon danh cho d6i tugng nghién ctu. Noi
hoi trong hé thong ché bién bot ca tii phu phdm 1a mot
thiét bi quan trong, n6 cung cip san phdm lam néng va
sy kho bot ca. Nhung nd ciing 1a thiét bi tiéu hao nhiéu
nang lugng nhat trong day chuyén san xuét, chinh vi
vay, nghién ctiu sé tap trung danh gia hiéu qua ctia noi
hoi qua viéc sti dung nhién li¢u sinh khoi.

Phat thai CO,

Phy pham B tiétkigm ] Ong khoi
thuy san |
Nudce E:E' )
noéng T
’ = = =]

Hé théng siy bot ca

Hoinéng 1" N3i hoi W

Cép khi, nhién
liéu sinh khdi

Feed water line

\ K May san rung
J’ nude Nudc lanh Bom cép
My nghién

NS =

[ ] prandich nang heong va exergy [ | Tiéu thu nang heong cu thé (SEC)
Tiét kieém nang luong tir tai swr dung nhiét thai

A Hinh 2. Cdch tiép can nghién ciiu

Bot cé‘lhénh
pham

banh gia hiéu qua ning lugng ctia ndi hoi cho thay
viéc st dung nang lugng ctia néi hoi mot cach cé hiéu
qua, tlc la xem xét viéc sti dung niang lugng véi mot
muc d¢ thiap hon nhung hiéu qua d€ dat dugc cung
mot muc dich vu nidng lugng, né cé thé dat dugc bang
cach cai thién cong nghé ctia no6i hoi. Hiéu qua cudi
cung khi quyét dinh cai tao cong nghé noéi hoi trong
nghién ctiu nay la danh gia exergy, exergy la kha nang
dat dén hiiu ich cao nhat trong qua trinh lam viéc ctua
hé thong trong qud trinh dua vé trang thai can bang
nhiét, bén canh do, exergy ciing danh gia tiém nang
lam viéc ctia hé thong hay xac dinh sy khong hiéu qua
cua cong nghé. Mot thiét bi tiét kiém nang lugng don
gian cho noi hoi da dugc dé xuit va thiét ké lai cho day
chuyén san xudt dugc goi la economizer. B tiét kiém
dugc lap dat trong dong khi thai ti 16 hoi. Chung ldy
nhiét ti khi thai va truyén qua cac phan ti bé mat mo
rong vao nudc cap ngay trudc khi nudc vao noi hoi. Do
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do, chung lam tang hiéu qua ctia 1o hoi va cé thém lgi
thé 1a giam soc nhiét
2.2. Tinh todn tong tiéu thu nang lugng cu thé SEC

Thong thuong, SEC dugc tinh nhu mot ty 1¢ ctia nang
lugng st dung cho viéc san xuét ra mdt san phdm. Cac
don vi dugc lya chon tuy y vao muc dich st dung cta
SEC, v6i muc dich tinh cho nhiét: GJ/t, st dung cho
dién: GWh/kt. Khi tinh téng ning lugng, bao gom ca
dién nang va nhiét, cac don vi dugc lua chon cho muc
dich nghién ctiu cu thé. Trong nghién ctiu nay, SEC dugc
tinh cho san phdm la bot ca trén co s6 khoéi lugng thanh
phdm, di liéu tiéu thu dién cho céc thiét bi van hanh
bang dién va tiéu thu cti trdu (nhién liéu sinh khéi) cho
16 hoi. Do do, tii cong thiic SEC dugc dinh nghia la tong
muic tiéu thu nang lugng trén mot don vi khéi lugng san
phdm bot ca theo cong thiic sau [13, 14]:

N
SEC= w €9
P,

Trong do: J. = S6 don vi lién két v6i ngudn ning
lugng i; E, = s6 lugng nguon nidng lugng st dung trong
khodng thdi gian t; N = S6 nguon ndng lugng; P, = s6
lugng san xudt trong thai gian t.

2.3. Tinh todn phdt thdi CO., tii tiéu thy ndng luong

Cdc cong thiic tinh todn va hé s6 phét thai CO, dugc
ap dung trong nghién ctiu nay déu dua trén huéng dan
cua IPCC tai Vol 2, Chap 2 [15], riéng hé s6 phat thai
trong viéc tiéu thu dién sé dugc st dung hé s6 phat
thai luéi dién quoéc gia ctia Viét Nam vao nam 2018.
Phuong phap tinh todn phat thai khi nha kinh ti st
dung dién va sinh khéi nhu sau:

COZ(emlsslons) = N uel EFfuel (2)

Trong do: CO, . .- khi thai cia mot loai khi nha
kinh (CO,) nhit dinh theo loai nhién li¢u (kgCO, ) N,

: lugng nhlen liéu dugc dot chay (T]) EF, , : hé s6 phét
thai méc dinh ctia khi nha kinh nhit dinh theo loai

nhién liéu (kgCO2/TJ).
2.4. Hiéu sudt nang luong va exergy ciia 10 hoi

Mot bién phap tdi uu héa st dung ning lugng lo
hoi da da dugc ap dung bing cach kiém soat khong khi
du thiia va tan dung nhiét thai tu khi thai d€ lam néng
nudc trude khi cung cip cho 1o hoi. Cac nguyén tac udc
tinh hiéu qua nang lugng (ny) va exergy (y) cho cac
qua trinh dugc xem xét trong nghién ctiu nay dya trén
cac dinh nghia sau :

_ Néing luong trong sén phém. _ Néng lugng trong sén phim 6
Téng nang luong dau vao Tong exergy diu vao

Trong phin nay mo ta phuong phap dugc dung dé
udc tinh nang lugng va exergy dugc st dung, hiéu qua
cuia ndng lugng va exergy cho noi hoi. Cau truc cia mot
ndi hoi c6 thé chia 1am hai phan 1a bo trao d6i nhiét va
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buong dét nhu hinh, phén tich nang lugng and exergy
ciing dugc chia lam hai phan dugc giai thich bén duéi
[16].

. - Dan Nhiét;
Khi thai - Chuyén doi;
T - Thit thodt.
Nhién R N - Khong khi kho;
ligu N " Bb t;la? doi Hoi - H, trong sinh khéi;
Khong Buong dot Sinh nhiét nhict néng |- D6 dm trong khi;
khi ) - Hoan tat dot chay.

Nude cip

A Hinh 3. So d6 nguyén ly budng dot va budng trao ddi nhiét
trong noi hoi

Phan tich ndng lugng va exergy trong budng dot

Nguyén ly bao ton nang lugng doi hoi su cin bang
gitia nang lugng dugc cung cdp vao va dau ra, téc do
dong chay dén sé can bing véi téc do dong chay di cua
khéi hén hop. Liy téc d6 dong nguyén liéu sinh khoi
dau vao la m, va t6c do khdi ligng khong khila m , can
bang ning lugng c6 thé mé ta nhu sau:

dEsystem

0=
dt

Ein - Eout = ) Ein = mfhf + maha(s)

Diéu kién, h, = enthalpy ctia nhién li¢u sinh khdi
(kJ/kg), h_ = enthalpy ctia khong khi (kJ/kg).

Buodn dot trong 10 hoi thuong dugc cach nhiét tot
cho nén nhiét tan ra xung quanh bu6n dét gan nhu
bang khong. Ngoai ra, dong hoc va niang lugng tiém
nang cua dong chat long thudng khong dang ké, bén
canh d6 t6c do dong chay dén sé bang khoéi lugng toc
do6 dong chdy ctia hon hgp di. Vi cac gia dinh do, cong
thiic udc tinh hiéu qua cho budng dot dugc thé hién
nhu sau

m h
Y
=——(6

e = by (6)

Trong d6: m : t6c d6 dong nhién liéu (kg/s); h
enthalpy ctia sin pham nhiét ti budng dot (k]/kgs

m, : téc do tdi dong san pham (kg/s); h;: enthalpy ctia
nguyén liéu (kJ/kg)

Cong suat t6i da hoac cong suat dao ngugc dugc xac
dinh tii can bang exergy ap dung cho néi hoi cling véi
nhiét do moi triong bén ngoai T (T, = 25°C), hiéu qua
nang lugng ctia budng dét dugc thé hién nhu sau

[=mg +m e - me

=myh -T ;s)+m (h -Ts)- m (hP -T, sp) (7)

Trong do, I = Thét thodt exergy, ¢ : exergy trong
khong khi, e: exergy cua nhién liéu sinh hoc va ¢
exergy cuia san phdm. Véis, s, s 1a entropy ciia nhién
liéu sinh khoi, khong khi va sin pham Udc tinh hiéu
qua cho budng dét co thé viét d€ tinh toan khoéi lugng
san phim tao ra dya theo cong thiic sau:



My (8)
my&e

Trong do: m ; toc do tai lugng nhién liéu (kg/s), €,
g, = la exergy clia nhién liéu va san phdm, m, = téc do
tai cua san phdm(kg/s)

Y. =

Phan tich nang lugng va exergy ctia bd trao doi nhiét

B¢ trao d6i nhiét 1a mot thiét bi trong d6 hai dong
chét long chuyén dong trao d6i nhiét nhung khong
tron lan, nhiét dugc truyén tii chit long nong sang chét
lanh qua moéi trudng ngin cach ching. Tuy nhién mot
lugng nho nhiét sé bi that thoat nhu cong thic sau

Q=my(h - h )+ m (h-h ) )

Lay toc d6 dong chay l6n cho cac san phdm nhiét
nhu mp, téc do dong chdy ctia nhién liéu nhu mg, toc
d¢ dong chdy ctia ni6c m  va toc do dong chdy cua
hoi néng nhu ms, khong cé su pha tron trong trao déi
nhiét, gid dinh ringm =m_=m,vam =m =m.

Cén bang nang lugng va hiéu qua nang lugng cho
bo trao d6i nhiét dugc thé hién nhu sau

N, = mc(hs B hw) (10)

H mh(h.p- hg)

Gia st ly thuyét cho ring t6c do thay ddi exergy
trong ndi hoi bang khong va nhiét d6 méi trudng thong
thuong bén ngoai ¢ T, (T =25°C), cin bing exergy
dugc mo ta qua cong thiic sau:

IH: mH[(hp' TOSp)'<hg' Tosg)]+ mC[(hw' TOSW)'(hs' Toss)] (11)

Gia su sy thay ddi exergy trong hé thong ndi hoi la
khong d6i va nhiét d6 can bang véi nhiét Ao moi trudng
bén ngoai, udc tinh bo trao ddi nhiét tuong tu nhu hiéu
sudt nang luong trao d6i nhiét dugc tinh nhu sau

_ mc(ss — 81)
=——=(12)

my, (sp — &)

Nhu véy, tong két ctia cdn bang exergy cho ndi hoi
6 thé udc tinh bang cach két hgp can bing exergy gitia
budng dét va bo trao ddi nhiét nhu sau

IB: Ic+ IH (13)

Hiéu suét nang lugng va exergy ctia nodi hoi cé thé
udc tinh tong thé dua vao cong thiic sau

_ mc(hs - hw) Loy, = mc(gs - Sw)
B mfhf ’ B ’ myeEs

Tan dung nhiét thdi tu by tiét kiém economizer

B tiét kiém (economizer) 1a mét thiét bi dugc st
dung dé€ thu hoi nhiét thai tii khi thai bao bom cac 6ng
nam ngang va c6 thé dac trung 1a 6ng tran va cc bé
mat ma rong. Tong tiét kiém nang lugng hang nam khi
st dung b tiét kién tai sti dung nhiét thai trong noi hoi
cong nghiép dugc udc tinh dya trén cong thiic sau

TAES ,, = AEC,,, X %, X % (16)"

Phan trdm tang hiéu sudt nhiét cta 10 hoi do 1ap dat
bo tiét kiém c6 thé dugc tinh tii phuong trinh sau

Vi

(14), (15)

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

~ AECkwn

Trong d6: TAES , : Tong tiét kiém nang lugng hang
nam cta thu héi nhiét (kWh/year); %B, : Ty ¢ ting hiéu
sudt nhiét ctia 10 hoi do bo tiét kiém (%); AEC,,: Tiéu
thu nang lugng hang ndm (dién va cui trdu) (kWh/
year); %, Phan tram that thodt nhiét tu khi thai (%,
= 18) [17]; %,,,: Hiéu sudt ctia h¢ thong thu héi nhiét
(%, = 30) [18].

3. Két qua

Tiéu thu ndang lugng cu thé cho day chuyén bjt ca

Dii liéu phuc vu cho qua trinh tinh toan SEC dugc
thu thap dua trén cong suit san xudt san phdm thuc té
ctua nha may va dién nang tiéu thu cling véi cui trau
cung cép cho 16 hoi dugc thé hién trong Bang 1.

Bang 1. Tdng ning lugng tiéu thu va SEC

Thang | Bot Tiéu Tiéu Tdng SEC
ca(e) thu thu nang
dién (a) | cui lugng
trdu | tiéuthu
(b) (n)
(T4n) | (kWh) | (T4n) (G)) (GJ/t4n)
1 775 72.258 264 4.122,45 5,32
2 244 9.677 407 5.989,25 24,55
3 238 4.516 365 5.356,21 22,51
4 761 70.968 595 8.960,33 11,77
5 1.112 83.871 521 7.924,17 7,13
6 268 19.355 549 8.101,55 30,23
7 1.056 5.839 423 6.209,51 5,88
8 1.315 32.258 399 5.953,50 4,53
9 1.342 | 194.839 307 5.192,83 3,87
10 766 132.258 494 7.703,35 10,06
11 910 115.484 565 8.681,69 9,54
12 996 101.224 591 9.010,74 9,05
Tdng | 9.783 | 842.547 | 5.480 | 83.205,57 --
1 (G])= a(kWh) x 3.6 x 10°+ b(tdn) x 1.000 x 3.500(Kcal/
kg) x 4,18 x 105
Vi nhiét tri cta cti triu la 3.500 (Kcal/kg)[19].

Déi voi nha may, két qua SEC da duge udce tinh dua
trén tong nidng lugng tiéu thy hang thang bao gom dién
ndng va nhién liéu sinh khéi. Két qua cho thay SEC l6n
nhdt, nho nhat va trung binh lan lugc 1a 30,2GJ/t4n,
3,87GJ/tan va 12,04GJ/tan. Diéu nay c6 nghia la hé
SEC cang bé thi dinh mtic st dung ning lugng ctia day
chuyén giam nhung san lugng van dat theo yéu cau va
ngugc lai doi véi SEC cang 16n. Khi so sanh chi s6 SEC
trung binh, né sé phu thudc vao nhién liéu st dung,
quy trinh san xudt, tiéu thu nang lugng ctia may mdc,
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chinh vi vay chi s6 SEC phan anh dung thuc trang cta
nha may. Theo két qua tii Bang 1 cho thdy, hién tai nha
may c6 it nhat trén ba thang c6 chi s6 SEC cao, diéu nay
c6 nghia la ching ta c6 co hoi dé€ tiét kiém ning lugng
dé giam chi s6 SEC va ting san pham.

Phat thdi nha kinh tii tiéu thy ndng lugng

Cung véi viéc tiéu thu nang luong 16n nhung khong
dat hiéu qua, dong nghia v6i viéc phat sinh ra mot
lugng 16n khi thai ra moi truong. Két qua danh gia tai
lugng phat thai CO, ctia nha mdy la 20.635.928,28 kg
CO,/ndm gitip chiing ta c6 mot cdi nhin ré hon vé anh
hudng thi cdp cta viéc tiéu san xudt phu phdm gay anh
hudng dén mdi truong va la tac nhan lam dong luc cai

Béng cac ly thuyét va cong thic tii s6 (5) dén s6 (15)
dugc dua ra trong phan phuong phép, co s6 di liéu tai
Béang 3 dua ra tinh todn cin bing nang lugng va hiéu
sudt ctia noi hoi trong day chuyén san xuit dugc thé

hién qua Bang 4.

Bang 4. Phén tich ning lugng va exergy cho budng dét, bo
trao d6i nhiét, va noi hoi

tién viéc tiéu thu ning lugng.
Bang 2. Khi nha kinh (CO,) cta day chuyén san xuat bot
ca trén nam.
Tdng nang N EF, CO,(emission)
lugng tiéu (T7) (kgCO,/T)) (kgCO,)
thu
Dién nang 3,03317(*) [25.3611,11(e) | 20.332.611,36
(TE)
Cui trau 80,1724(**) 100.000(n) 303.316,92
(TR)
Tdng phat thai (kgCO,/nam)
20.635.928,28
(*):N,, (T]) = T, (kWh) x 3,6 x 10;

(**): N_(T]) = T, (Tdn) x 1.000 x 3.500(Kcal/kg) x 4,18 x
107%

(e):H¢ s6 phdt thdi ludi di¢n Viét Nam 0,9130 (tCO /MWh)
=25.361 l,ll(kgCO/T])

(n): Phdt thdi ciia nhién liéu sinh khoi theo IPCC

Phan tich hiéu sudt néi hoi
Bang 3. Dit liéu cho tdc d9 tai sinh khoi, nhiét d9, enthalpy
and entropy trong ndi hoi

Dii liéu Téc dd | Nhiét d6 | Enthalpy | Entropy
nén tai

(kg/h) (°C) (K)/kg) | (kJ/kg*C)
Khéng 12.786,1 126,85 400,98 1,9919
khi, m_
Nhién 1.923,1 2.192 15.473,2 1,7
liéu sinh
khoi, m,
San phdm | 13.638,4 250 3.504,00 6,5
nhiét, m_
Nudc, m 10.000 95,5 104,67 1,307
Hoi 10.000 350 2.604 6,6
nong, m,
Khi thai, 13.638,4 233 361,44 1,9
m
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Thanh Tiéu thu That Hiéu suat | Hiéu suit
phan nang thoat ning | exergy, V
lugng exergy | lugng,n
(kJ/s) (kJ/s) (%) (%)
Buong dot| 9.689,7 1.374,4 100 74,3
B trao 18.849,1 4.149,9 58,3 38,2
ddi nhiét
Noi hoi 28.538,8 5.224,3 84 32

V1 noi hoi hién tai dugc st dung cé do tin cay cao
va enthalpy cu thé€ ctia nhién liéu sinh khoi dugc danh
gid sao cho bdng véi gid tri nhiét cao hon (HHV =
15.986 kJ/kg the higher heating value), hiéu sudt luon
dat 100%. Nhu vay, ning lugng dau vao cua 1o hoi la
53.946,88 (kJ/s) v6i hiéu suat  =100%, di€éu nay mang
y nghia la tat ca nhiét lugng déu dugc dua dén bo trao
d6i nhiét cua 10 hoi va khong gay that thoat nhiét ra
moi trudng. That thodt exergy ctia buodng dét dugc tinh
toan dua trén cong thiic s6 (7).

Gia sti buong d6t hoat dong khong bi thay déi theo
thoi gian, khong c6 tuong tac lién quan dén nang lugng
di thuong hodc c6 nhung khong dang ké, that thoat
exergy cta budng dot bang 1.374,4k]/s vé6i hiéu sudt
hiéu qua 74%. C6 thé noi ring, su thit thoat exergy la
tuong do6i thap vi nhién liéu cho budn dot 1a cti trau
hoan toan dang tin cdy va qua trinh dét chay xay ra
hoan toan. Hiéu suat ctia nang lugng va exergy cho noi
hai c6 thé dugce tinh bang téng hiéu suit ctia budng dot
va bo trao d6i nhiét.

Nhién lié Khi thai
1en licu
P T R 1019
sinh khéi §5% San phém nhigt &
97.9%
N " San pham nhiét A PRI Hoi nong
Budng dot Jﬁ 00% Buodng trao d6i nhiét 53.3%
Cép khi Nuée cip /
14,7% 2,1% Nhiét that thoat
36,6%

A Hinh 4. So do dong chdy ndng lugng trong néi hoi
Thu hoi nhiét thdi tiv khi thdi cia bo tiét kiém
economizer
Tong tiét kiém nang lugng hang nam khi st dung
bo tiét kién tai st dung nhiét thai trong noi hoi cong
nghiép dugc udc tinh



TAESHR =83.205,57 (G]) x 18% x 30% = 4493,1(G]J)
= 1.248.083,55 (kWh/year)
Phan tram tang hiéu suit nhiét ctia 10 hoi do lap dat
bo tiét kiém c6 thé dugc tinh tit phuong trinh sau
GJ
4931 (o=
83.205,57 ( Gl )
nam
Giam phat thai khi sti dung bd economizer dugc
udc tinh dya trén TASE va hé s6 phat thai ldy theo bang
trude va cho két qua sau:

= 0,05 =5,4%

%Bthz

Bang 5. Giam phat thai do diing by economizer

Toéng ning N, EF, CO,(reduction)
ligng dugc (T}) (kgCO2/ (kgCO,)
tiét kiém TJ)

hang nam

(TAES,,)

Dién nang 0,16379 |25.3611,11 41.538,9
(163,79 GJ) *)

Cui trdu 4,32931 100.000 432.931
(4.329,31G]J) )

Tdng phat thai (kg CO,/nim) 474.469,9
(*): N(TJ) = TAES, , (G])  0,001;

4. Thao luan

Su phd huy exergy va thay d6i hiéu qua exergy
ctia bo trao ddi nhiét phu thudc vao nhiét do cta hai
dong noéng va lanh, té¢c do dong nudc khac nhau va
nhiét do ban dau tii budéng dét diéu nay phu hop.
Viéc cai tién cong nghé dong co nhiét va nguyén liéu
la diéu khoé khédn trong khi nhiét thtia tu khi thai cua
16 hoi 1a mot ngudn nhiét rat cé ich cho viéc lam
néng nudc cap cho ndi hoi, ti d6 cai thién nhiét do
va téc d6 dong nudc vao bo trao d6i nhiét. Ngoai ra,
hiéu sudt ning lugng va kha ning giy exergy ctia noi
hoi dugc thé hién qua bang lan lugc la 84% va 32%.
Hiéu qua khong chi dua trén ning lugng nhiét cu thé
dau vao cua hoi nudc ma con dya trén gia tri nhiét
cta nhién liéu va két hgp ton thit xay ra do dot chay
khong hoan toan. Khi ting dung b¢ tiét kiém tan
dung nhiét thai thi phan tram hiéu sudt nhiét 1o hoi
la 5,4% va tiét kiém nang lugng khoang 2.529MWh
trong nghién ctiu khdc cua ciing chi ra ring nhiét
thtta c6 thé tan dung dugc tu khi thai ndi hoi vao
khoang 190,51MJ/h.
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5. Két luian

Bai viét nay da trinh bay két qua tiéu thu nang lugng
cu thé dya trén viéc thu thip s6 liéu thuc té ctia nha may
nham danh gia kha nang tiét kiém nang lugng dong
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nam. Danh gid muc tiéu thu nang lugng tdng thé cua
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Ung dung b tiét kiém thu hoi nhiét thai tit khi thai da
giam dugc chi phi cho viéc van hanh néi hoi, tiét kiém
5,4% mdi ndm cho viéc tiéu thu ning lugng. Thu hai
la giam tac dong dén moi trudng tu viéc gidm st dung
ndng lugng ti dién va nhién liéu sinh khoi, giam phat
thai 474,469.9 kgCOz/ nam.
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ABSTRACT

ASSESSMENT OF ENERGY SAVING AND EMISSION REDUCTION OF
FISH MEAL PROCESSING SYSTEM FROM BY-PRODUCT BY SPECIFIC
ENERGY CONSUMPTION ANALYSIS (SEC)

Tran Trung Kien, Tra Van Tung, Nguyen Thi Phuong Thao, Le Quoc Vi
Tran Thi Hieu, Nguyen Viet Thang, Nguyen Hong Anh Thu

Institute for Environment and Resources, VNU-HCM

The purpose of this is to use specific energy consumption (SEC) to evaluate the overall energy efficiency

for fishmeal processing from a catfish by-products factory with the capacity 6,500 ton/year. The economizer
was installed in the chimney of the boiler to transfer heat to the boiler feedwater. The results indicate that
it is a high potential to reuse/recycle waste energy from the boiler process to save energy consumption for
the fishmeal processing factory. The economizer plays an important role in saving energy consumption and
reducing greenhouse gas (GHG) emissions in the fishmeal process. Total saving energy consumption and
reducing GHG emissions per year for the factory were 5.4%/year and 474.47 tonCO2/year, respectively.
Estimate the use of energy from electricity and biomass fuel, reducing emissions by 474,469.9 kgCO2/year.

Key word: Fishmeal, specific energy consumtion (SEC), economizer, reducing GHG emissions, boiler
performance
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

DANH GIA SUC CHIU TAI MOI TRUGNG CUA KHU DU LICH
BIEN SAM SON VA NHUNG KHUYEN NGHI VE CHiINH SACH

Truong Sy Vinh (1)

Nguyén Thuy Van

TOM TAT

bén viing trong giéi han cia SCTMT.

banh gid stic chiu tai moi trudng (SCTMT) tai khu, diém du lich nham xac dinh muc d6 6 nhiém va kha
ndng tu phuc hoi ctia mai truong tu nhién ciing nhu kha ning dap ting ctia moi truong kinh té - xa hoi. Hién
nay, da c6 mot s6 cong trinh nghién ctiu trong nudc va quoc té vé danh gia stic chiu tai ctia moi trudng tai cac
khu, diém du lich véi cac tiép can khac nhau. Tuy nhién, méi khu, di€ém du lich c6 dic diém khéc nhau vé tinh
chit tai nguyén, pham vi va kha ndng khai thac cing nhu diéu kién vé kinh t€ - xa hoi... do vay, qud trinh danh
gid can lua chon cac phuong phap tinh toan phu hgp. Nghién ctiu nay ap dung cac phuong phap tinh toan da
c6 d€ danh gia SCTMT tai khu du lich bién Sam Son trén co s d6 dua ra cac khuyén nghi dé€ phat trién du lich

T khoa: Du lich, méi trudng, siic chiu tdi, 6 nhiém.
Nhan bai: 20/11/2020; Svia chiia: 8/12/2020; Duyét dang: 15/12/2020.

1. bat vin dé

Trong nhiing nam qua, hoat dong du lich da dem lai
nhiéu két qua to 16n, dong gop vao su nghiép phat trién
kinh té - xa hoi ctia dat nudc. Theo thdng ké ctia Tong
cuc Du lich, ndm 2019, Viét Nam doén khoang 18 triéu
khach quéc té taing 16% so v6i nam 2018, dong thoi
phuc vu 85 triéu khach noéi dia tang 6,3% so v6i nam
2018. Du lich phat trién da goép phan tang gia tri tong
san phdm qudc dan, gidi quyét viéc lam cho hang chuc
van lao dong, ting thu nhip dau ngudi, nang cao chit
lugng cudc song, tao diéu kién giao luu van hoa va hoi
nhap véi khu vuc va thé gidi.

Tuy nhién, bén canh nhiing tac dong tich cuc, hoat
dong du lich da gay ra nhiing hé luy nhat dinh dén moi
truong ty nhién. Sy tang trudng cao cta lugng khach
du lich cung véi xu huéng du lich dai tra va tinh thoi vu
cta hoat dong du lich tai Viét Nam giai doan viia qua
da dan dén nhiéu khu, diém du lich bi qua tai trong st
dung ha tang; khong du nang luc thu gom va xt ly rac
thai, nudc thai; khong kiém soat tét nhiing tac dong
tiéu cuc 1én cdc hé sinh thai. D6i v6i moi trudng xa
hoi, du lich phat trién lam gia tang cic té nan xa hoi,
van hoa truyén thong ctia dia phuong bi thay déi. Viéc
khai thac du lich vigt qua SCTMT sé gay ra nhiing anh
hudng, doi khi khong thé khic phuc dugc.

SCTMT la can ctit d€ quan ly va ki€ém soat nham
ngan chdn nhiing tac dong tiéu cuc dén moi trudong do
hoat dong du lich giy ra. Pay la ndi dung hét stic can

'Vién Nghién citu Phdt trién Du lich

thiét va cin thuc hién sém trudc khi trién khai cac quy
hoach, ké hoach, du an phat trién du lich.

Khu du lich bién Sdm Son nim & phia Dong tinh
Thanh Hoéa, cach TP. Thanh Héa khoang 16 km. Sam
Son c6 tiém ndng du lich rat phong phu, da dang, gom
ca tai nguyén du lich tu nhién va tai nguyén du lich van
hoéa nén tii lau da la khu nghi mét ndi tiéng ctia ca nudc.
Tuy nhién, trong nhiing nam viia qua, v6i toc do phat
trién nhanh, trong khi kha ning dap ting vé ha tdng cdp
nuac, xt ly moi truong va hé thdng co sd vat chat chua
theo kip da gdy ra hién tugng qua tai khach du lich vao
mua cao diém gay anh hudng dén chét lugng dich vu va
trai nghiém cua khach du lich.

banh gia SCTMT tai khu du lich bién Sdm Son
nham xac dinh muc d¢ vugt tai vé moi trudng tu nhién
va kinh t€ - xa hoi tai Sam Son. Trén co s& d6 khuyén
nghi cac chinh sdch nham tang stic chiu tai, dong thai,
phat trién du lich nam trong gi¢i han cia SCTMT.

2. Phuong phap nghién ctu

Phuong phap thu thap tai liéu: Thu thap cac thong
tin, tu liéu c4n thiét trén co s ké thuia cac s6 liéu, cong
trinh nghién ctu, s6 liéu diéu tra co ban da c6 dé€ tong
hop, phan tich phuc vu qua trinh danh gia.

Phuong phéap diéu tra, khao sat: Diéu tra, khao sat
thuc dia nham xac dinh cdc nguén thai; danh gid, nhan
dinh thuc t€ vé kha nang chiu tai moéi truong ctia khu
du lich S4m Son.
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Phuong phap danh gid, tong hgp: Day la phuong
phap quan trong dugc tong hgp ti phuong phap trén
thong qua két qua diéu tra thuc dia, phan tich céc tai
liéu thu thap, bao cdo diéu tra, cac ban do chuyén dé...
dé danh gia SCTMT va dé xuit giai phap nham phat
trién du lich trong gi6i han ctia SCTMT tai khu du lich
bién Sdm Son.

3. Két qua nghién ctu va thao ludn

3.1. Bdnh gid chung vé hién trang phdt trién du
lich va hién trang méi trudong tai Sdm Son

a. Hién trang phdt trién du lich tai Sdm Son
Khdch du lich

Giai doan 2015 - 2019, khach du lich dén Sam Son
tang trudng déu, 6n dinh, téc do ting trudng dat 5,04%.
Nam 2015, Sam Son phuc vu 4.066.100 lugt khach luu
tra, dén nam 2019, s6 luot khach Iuvu tra dat 4.950.000
lugt, tang gan 100.000 lugt so véi nam 2015. Thoi gian
luu trd trung binh ctia khach du lich dén Sdm Son dat
1,9 ngay. So véi toan tinh, trong tong s6 hon 9 triéu
lugt khich du lich dén Thanh Hda mdi nam, khach du
lich dén Sam Son chiém trén 50%.

Tong thu ti du lich

Giai doan 2015 - 2019, téng thu tit du lich ctia Sdm
Son tang trudng rat nhanh, dat trung binh 29%/ndm.
Nédm 2015, tong thu ti du lich dat 3.450.000 ty dong,
nam 2019 dat 7.920.000 ty dong, tang gan 2,3 lan. So
sanh v6i Thanh Hoa, t6ng thu tii du lich cta Sdm Son
c6 toc do tang trudng binh quéan cao hon gip 1,8 lan.
Giai doan 2015 - 2019, tong thu ti du lich S4m Son dat
26.410 ty dong, chiém 59% toan tinh.

b. Hién trang moi truong khu du lich Sdm Son
Moi truong ddt

Theo két qua quan tric moéi truong giai doan 2015 -
2019 ctia S¢ TN&MT tinh Thanh Héa, ham lugng cac
kim loai nang (As, Cd, Cu, Pd, Zn) nam trong QCVN
03:2008/BTNMT, du lugng hoa chit bdo vé thuc vat
c6 gia tri thdp va nam trong gidi han so véi QCVN
15:2008/BTNMT, cac thong s6 quan trac c6 su bién
dong khong déng ké gitia cac ndm.

Moi trudng niudc

Theo két qua quan trac moi truong giai doan 2015
- 2019 cua S¢ TN&MT tinh Thanh Hoéa, chéat lugng
moi trudng nudc mit, nudc ngdm va nudc bién ven bo

tai SAm Son da c6 dau hiéu 6 nhiém tai mot sd thoi
diém. V& chit lugng nudc bién ven bo khu vuc gan bai
tam, hau hét cac thong s6 cac chit 6 nhiém déu nam
trong tiéu chudn cho phép theo QCVN 10-MT: 2015/
BTNMT.

Moi truong khong khi

Két qua quan trac moi trudng giai doan 2015 - 2019
cua S TN&MT Thanh Héa cho thdy, nhin chung chat
lugng moi trudng khong khi tai Sam Son kha t6t, hau
hét cic chi tiéu déu ndm trong tiéu chudn cho phép.

3.2. Danh gida SCTMT tai khu du lich bién Sdm Son
a. SCTMT ty nhién
Stic chiu tdi khong gian bai bién Sdm Son

Stic chiu tai khong gian bai bién tai Sdm Son, dugc

ap dung tinh theo cong thtic ctia Boullon 1985.
T, = A/D

Trong do:

A - Tong dién tich bai tdm

D - Dién tich tiéu chudn danh cho 1 khach du lich

Dbé xac dinh mtic d) chiu tai vé khong gian cta bai
bién Sdm Son, trong pham vi béo cdo sé sti dung chi s6
tai, xdc dinh theo cong thtic:

E =U/T,

Trong do:

E,: Chi s6 tai hay miic d¢ chiu tai vé khong gian ctia
KDDL

U: S6 lugt khach du lich /ngay cia KDDL

Néu chi s6 E, = 1 (stic tdi = 100%) la da cham
ngudng chiu tdi E, < 1 (stic tdi <100%) la nam trong
gi6i han chiu tai cho phép, va E > 1 (stic tdi >100%) da
vugt qua stc chiu tai.

Khu viyc bién S4m Son goém 4 bai tim: A, B, C, D v6i
tong chiéu dai 3.500 m, chiéu rong 200 m, trong d6 khu
viic c6 kha nang tam bién chiém khoang 75% (25% con
lai 1a khu vuc khai théc dich vy, chuyén giao dia hinh
va neo dau thuyén beé ctia ngu dan). Bai bién Sdm Son
dugc xac dinh 1a bai bai tim cong cong, binh dan, do
vay, tiéu chudn khong gian cia mdi khach du lich tim
bién tai Sdm Son khoang 10 - 15 m?.

Vé s6 lugt khach tham quan bai bién Sdm Son vao
ngay thuong: Theo s6 liéu thong ké cia UBND thanh
ph6 Sam Son, nam 2019, Sam Son phuc vu 4.950.000

Bang 1.1: Két qua phén tich chit lugng nudc bién ven b khu du lich bién Sam Son

Thoi diém phan Chi tiéu phan tich

tich pH DO Cr Cu Pb TSS NH,* P
(mg) | (mgl) | (mgh) | (mgh) | (mgh) | (mgh) | (mg)

Thang 3/2019 7.8 6.720 <0.04 <0.02 <0.004 51.2 0.26 0.02

QCVN 10-MT:| 6.5-8.5 >4 0.2 0.5 50 50 0.5 0.3

2015/BTNMT

(Nguén: S6 TN&MT tinh Thanh Hoéa, 2019)
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Bang 2.1. Stic chiu tai khong gian bai bién SAim Son

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

Dién tich bai | Tiéu chuin Stic tai khong | S8 lugt khach/ | S6 lugt khach/ | Chi s6 tai ngay | Chi s6 tai ngay
tdm (m?) khong gian gian ngay (ngay ngay (ngay cao | thudng cao diém
(A) (m?) (T1) thuong) diém) (E1tb) (Elcd)
D)
525.000 12.5 42.000 14.548 61.269 0,35 1,46

(Nguén: Tinh todn ciia nhiém vy)

lugt khach luu tra va 360.000 lugt khach tham quan.
Do véy, s6 lugt khach trung binh ca ndm dat 14.548
lugt/ngay.

Vé s6 lugt khach tham quan bai bién trung binh
ngay cao diém: 60% khach du lich dén v6i Sdm Son tap
trung vao cac ngay cudi tuan cua 6 thang mua néng,
tuong duong véi 52 ngay, nhu vy vao dip cao diém
Sam Son dén 57.115 lugt khach luu tri/ngay. Bén canh
do, so lugt khach tham quan dén Sdm Son ndm 2019
dat 360.000 lugt. Nhu vay, vao mua cao diém bai bién
Sam Son don dugc tong s6 61.269 lugt khach/ngay.

Theo bang 2.1, vao nhiing ngay thudng, bai tim Sdm
Son chua vugt qua stc chiu tai; Vao mua cao diém, bai
tdm S4m Son da vugt qud stc chiu tai vé khong gian
1,46 lan.

b. SCTMT nuéc bién
Kiém ké nguon thdi

Nudc thdi tai SAm Son dugc x4c dinh va kiém keé
ti cdc hoat dong déan sinh va kinh t€ - xa hoi tai dia
phuong, cu thé nhu sau:

Ngudn nudc thai tii ngudi dan: Nam 2019, dan so
ctia thanh phé Sdm Son 108.320 ngudi, véi tiéu chudn
st dung trung binh 115 lit/ngay.dém, lugng nudc thai
cua ngudi dan: 10.500 m*/ngay.dém.

Nudc thai ti khach du lich: Nam 2019, Sam Son
phuc vu 9.750.000 ngay khéach, lugng nudc thai tu
khach du lich dugc xac dinh: 8.548 m*/ngay.dém.

Cac nguodn thai khac: Nguon thai tu cac khu cong
nghiép va nudc thai tii cac cdng trinh cong cdng dugc
xac dinh bang 10% lugng nudc thai sinh hoat cia ngudi
dan tuong duong: 1.050 m’/ngay.dém.

Nhu viy, tng lugng nudc thai tai Sim Son dat
20.098 m’/ngay.dém. Hién nay, ty 1¢ thu gom va xt ly
nudc thai tai S&m Son dat xdp xi 60%, do vdy, sé con
lai trén 40% lugng nudc thai chua dugc xt ly tuong
duong: 8.399 m’/ngay.dém. Lugng nudc thai chua
dugc xti ly dugc xac dinh bdi cac ngudn:

(1) Nudc thai tii cac hoat dong dan sinh ctia nguoi
dan tai 6 phuong xa cac xa mo rong, tuong duong 3.887
m?*/ngay.dém.

(2) Nudc thai tii cac hoat dong dan sinh, du lich
va cong cong tai cac khu vuc trung tdm dugc thu gom
chung véi hé thong nudc mua nhu do qua tai bi chay
tran ra 2 miéng cong ddy ra bién, trung binh: 8.399 -
3.887 = 4.512 m’/ngay.dém.

Tai lugng cdc chdt 6 nhiém cé trong nuidc thdi ra bién

Hién nay, téng dén s6 khu vuc trung tdm thanh
pho Sam Son: 68.560 ngudi; Lugng khach luu tra trung
binh/ngay tai Sam Son: 9.750.000/365 = 26.712 (lugt),
ty 1é ctia khach luu tra trung binh ngay/ngudi dan:
26.712/68.560 = 0,39. Theo tiéu chuén x4 thai khach du
lich, ngudi dan va ty 1é xa thai ctia cac nguon khac, cé
thé xac dinh khoi lugng thai cia méi d6i tugng.

Gia st goi K la s6 lugt khach Iuu tra trung binh/
ngay ta c6 phuong trinh khoéi lugng xa nudc thai cua
modi do6i tugng nhu sau: K

(0,32 xK+0.115x —— + 0,115 x —— x 10%) x
85% = 4.512 0.39 0.39

K = 8.238, nhu vay lugng nudc thai 4.512 m*/ngay.
dém ra bién do 8.238 lugt khach luu tri/ngay, 17.797
ngudi dan, va 10% con lai do cac cong trinh cong cong,
ham lugng va ty 1é phat thai nhu sau:

Bang 2.2. Ham lugng va ty 1é phat sinh nudc thai ra bién
tai SAm Son
Don vi: m*/ngay.dém

Nguon thai SO Tiéu | Lugng | Tylé

lugng | chuidn | thai (%)
thai

(1) Khach luu tra| 8.238 | 0.272 | 2.240 49.7

trung binh/ngay

(2) Nguoi dan 21.144 | 0.098 | 2.066 45.7

(3) Nguon khac 10% 206 4.6

)
Téng cong 4512 | 100%

(Nguén: Tinh todn ciia tic gid)

Tai lugng cac chit gay ONMT nudc chua dugc xu

ly, thai ra bién Sdm Son dugc xac dinh dua trén hé s6 6
nhiém va khdi lugng cac nguon thai.

Hé s6 6 nhiém trong nudc thai sinh hoat dugc cian

cu theo ddnh gid ctia TG chiic Y té Thé gidi tai Bang 2.3.

Bang 2.3. Hé s6 6 nhiém trong nudc thai sinh hoat

Chit 6 nhiém Khéilugng (g/ | Khoilugng
ngudi.ngay) | trung binh (g/
nguoi.ngay)
Chit rin lo lting (TSS) 70 - 145 107,5
BOD, 45 - 54 49,5
COD 72 -102 87
Amoni (NH,") 2,4-48 3,6
Téng Nito (N) 6-12 9
T6ng Phét pho (P) 0,8 -4,0 2,4

(Nguon: Theo WHO, 1993 - Rapid Evironmental Asessment)
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Bang 2.4. Tai lugng cac chit 6 nhiém c6 trong nudc thai sinh hoat chua dugc xii ly, thai ra bién Sdm Son

Ngudn thai S6 lugng | Chitrinlo | BOD, | COD (kg/ | Amoni Tong Tdng Phét | Tylé
(Nguoi) | lung (kg/ | (kg/ngay. ngay. (NH,") Nito (N) pho (P) phat
ngay.dém) dém) dém) (kg/ngay. | (kg/ngay. | (kg/ngay. | thai (%)
dém) dém) dém)
(1) Khach du lich 8.238 886 408 717 30 74 20 26,32
luu tra (Lugt/ngay)
(2) Nguoi dan 21.144 2273 1047 1840 76 190 51 67,10
(3) Céc ngudn thai | 10% (2) 227 105 184 8 19 5 6,58
khac
Tdng cong 3.386 1.559 2.740 113 283 76 -
(kg/ngay.dém)
(Nguon: Tinh todn cia tdc gid)
Tai lugng cac chat 6 nhiém c6 trong nudc thai theo Bang 2.5. SCTMT nu6c bién Sam Son
titng nguén cu thé theo Bang 2.4. Thong so Chitranlo Amoni Phot pho
g A o pKeA Lex o ling (TSS) | (NH,)
Nhu vay, c6 thé thay tai lugng cac chat 6 nhiém thai
. x e 1 R . ) e C 0,05 0,0005 0,0003
ra bién chu yéu la do hoat dong sinh hoat ctia ngudi te
dan, chiém 67,1%; do khéch du lich chiém 26,32%, con Cu 0,0512 0,00026 0,00002
lai 13 cdc ngudn khéc chiém 6,58%. (1+R)% 1,3 1,3 1,3
SCTMT nuiéc bién Sim S v 111.120.000 | 111.120.000 | 111.120.000
nudc bién Sam Son
S _— -173347,2 | 34.669,44 | 40.447,68
SCTMT nudc bién tai Sdm Son dugc ap dung tinh L 474,92 94.98 110.82

toan theo cong thiic ctia (GESAM, 1986):
L, =(C_-C)xVx(1+R)

Trong do:

L, : Kha nang ti€p nhan cia moi tridng nuidc

C. Nong do gi6i han cho phép cua thong s6 6
nhiém (kg/m?)

C,: Nong do hién tai cia thong s6 6 nhiém (kg/m’)

V: Thé tich trung binh ctia thuy vuc (m?)

R: Ty 1¢ trao d6i nudc %

Trong pham vi clia bdo cao, mtic do chiu tai moi
truong nudc bién ven bo khu vuc bai tam, dugc xac
dinh theo cong thc:

E, =U/T,

Trong do:

E, : Chi s6 tai hay mtic do chiu tai ctia moi trudng
nudc bién

U: S6 lugt khach du lich/ngay cia KDDL

T,: S6 lugt khach du lich luu tra t6i da/ngay

Néu chi s6 E, > 1 (stic tai >100%) da vugt qua stic
chiu tai.

Dai véi bai bién Sam Son, thé tich trung binh cta
thay vuc dugc xac dinh trong pham vi ven bd (cach
ba 3 hai ly), do sau trung binh dat 8 m, chiéu dai bai
bién khu vuc ti€p nhan ngudn thai 2,5 km, ty 1é trao déi
nudc khoang 30%.
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(Nguoén: Tinh todn ciia nhiém vu)

Nhu véy, kha nang tiép nhéin ctia bai bién Sdm Son
doi véi chat ran lo lting (TSS) da vugt kha nédng tiép
nhan 474,92 kg/ngay.dém.

100%

80% Kha néng ti€p nhan Amoni:
94,98 kg/ngay Kha ning ti€p nhan Phospho:

110,82 kg/ngay

-60% Kha n3ng ti€p nhan
TSS: -474,92 kg/ngay

-100%

A Hinh 1. Biéu dé khd ndng tiép nhdn cdc chdt ONMT
nudc bién tai Sam Son

Dua theo hé s6 phat thai va ty 1¢ phat thai gitia cac
doi tugng co6 thé phan chia tai lugng phat sinh chit ran
lo lting (TSS) vugt kha nang tiép nhan ctia moi trudng
nudc bién Sdm Son theo cac ngudn phat sinh nhu sau:
Béng 2.6. Phan chia tai lugng chét rian 1o ling (TSS) vugt
tai theo cic ngudn phat sinh

Phén loai Tylé phat | Tailugng S6 lugng

sinh (%) (kg/ngay. (nguoi/
dém) ngay.dém)

Khéch du 26,32 125 1.163

lich luu tra

Ngudi dan 67,1 318,67 2.964

Nguén khac 6,58 31,25 -

Tdng 100% 474,92 -

(Nguodn: Tinh todn ciia tdc gid



Dbéi véi hoat dong du lich hién tai ctia S&m Son,
viéc don tiép 26.712 lugt khach du lich luu tra/ngay.
dém ndam 2019 da vugt qua stic chiu tai clia moi trudng
nudc bién.

S6 lugng khach du lich luu tri/ngay.dém c6 thé don
tiép d€ dam bao kha niang tu phuc héi ctia moi trudng
nud6e bién: T, = 26.712 - 1.163 = 25.549 lugt/ngay.dém.

Bang 2.7. Stic chiu tai moi trudng nudce bién Sam Son

S6 lugt khach t6i | S6 lugt khach/ | Chiso tai (E, )
da c6 thé phuc vu | ngay (trung binh
(T) nam)

25.549 26.712 1,05

(Nguén: Tinh todn ciia nhiém vy)

Nhu viy, SCTMT nudc bién khu vuc bai tam Sam

Son tai thoi diém danh gia da vugt tai 1,05 lan.
b. SCTMT kinh té - xa hoi
Stic chiu tdi ctia hé thong cdp nudc

Stic chiu tai ctia hé thong cap nudc duge xac dinh
dya trén ty ¢ gitia cong sudt cap nudc hién co (P, ) va
muic do tiéu thu nudc (Pyc). Néu Pyc > P, , khu du lich
hién dang qua tai vé nudc cap.

Chiso tai: E, = U/ T,

T, = S6 lugt khdch Ivu tru t6i da + s6 lugt khach con
6 thé phuc vu

Hién nay, nuéc cung cdp cho thanh phé Sam Son
dat: P,_=10.000 (m*/ngay.dém).

Theo thong ké cua Chi nhanh Cip nudc Sam Son,
tong lugng nudc tiéu thu ctia khach hang dia ban thanh
pho t6i da dat Pyc =7.000 (m*/ngay.dém).

Stic chiu tai cta hé thong cip nudc dugc xac dinh
dua trén ty 1é gilia cong sudt cdp nudc va mic do tiéu
thy nude: P, /P =10.000/7.000 = 1,43 > 1

Vi cong sudt cap nudc 10.000 m*/ngay.dém, con cd
thé dap ting thém s lugt khach luu tri/ngay: 3.000/0.32
=9.735 lugt/ngay.dém.

S6 lugt khach Iuu tra t6i da/ngay: T, = 26.712 +
9.375 = 36.087 (lugt/ngay.dém)

Bang 2.8. Stic chju tai cia hé thdng cip nudc tai Khu du
lich bién Sam Son

S6 lugt S6 lugt S6 lugt Chis6é | Chisé tai
khéch t6i | khach/ khach/ tai ngay | ngay cao
da c6 thé | ngay thuc | ngay thuc | thuong | diém
phucvu | té ngay té ngay (E,,) (E,,)
(T4) thuong cao diém

36.087 26.712 57.115 0,74 1,58

(Nguon: Tinh todn ciia nhiém vu)

Nhu vay, vao nhiing ngay binh thuong, hé thong
cdp nudc tai Sam Son chua qua tai.

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

Stic chiu tdi ctia hé thong thu gom va xit ly chdt thdi

Doi véi nuide thdi

Stic chiu tai cia ha tang thu gom, xi ly nudc thai
dugc tinh toan theo cong thic:

T,=N-M.

Chi s6 qua tdi: E, = U/ T, hodc E, = M/N

Trong do:

M: Téng lugng nudc thai/ngay

N: T6ng lugng nudc thai da dugc thu gom xt ly/ngay

Vé tong lugng nudc thai: Theo tinh todn ctia nhiém
vy, tong lugng nudc thai tai S&m Son dat 20.098 m?/
ngay.dém.

Vé cong sudt thu gom va xu ly nuéc thai: Hién nay,
ty 1é thu gom nudc thai x4p xi 60%. Theo dd, tdng
lugng nudc thai duge thu gom va xu ly dat 11.699 m’/
ngay.dém.

Vi kha nang xu ly nudce thai nhu trén, c6 thé dap
ting dugc s6 lugt khach Ivu tru/ngay t6i da: T, = 19.226
lugt/ngay.dém.

Bang 2.9. Stic chju tai ciia hé thong thu gom, xi ly nudc
thai tai SAm Son

S lugt S6 lugt S lugt Chi s6 Chi s6
khéach luu | khach khach/ tai ngay | taingay
tru toi luu trd/ | ngay thudng | cao diém
da c6 thé | ngay (ngay cao | (E,,) (E.,)
phucvu | (ngay diém)
(T,) thuong)

19.266 26.712 57.115 1,39 2,96

(Nguén: Tinh todn ciia nhiém vu)

Nhu vay, ha tang thu gom va xt ly nudc thai tai Sdm
Son hién nay da vugt tai ké cd ngay binh thudng va
ngay cao diém.

D3di vé6i chdt thdi ran

Stic chiu tai ctia hé thong thu gom va xu ly CTR tai
S4m Son dugc danh gia thong qua tong lugng phat sinh
CTR va kha nang thu gom xu ly CTR.

T,=N-M

Chi s6 qua tdi: E = M/N

Trong do:

M: Téng lugng CTR/ngay

N: Tong lugng CTR da dugc thu gom xt ly/ngay

Vé lugng phat sinh CTR: Tinh trung binh ndm,
thanh ph6 S4m Son moi ngay thai ra moi truong 117,42
m’/ngay.dém. Tuy nhién, vao mua cao diém, moéi ngay
lugng phét sinh CTR 1én dén 144 m*/ngay.dém.

Vé hé thong thu gom va xtt ly CTR: Hién nay, tong
lugng CTR sinh hoat tai Sdm Son dugc xt ly dat 50m?*/
ngay.dém.

Theo do, so v6i kha ning c6 thé xt ly, lugng CTR
phat sinh tai Sam Son da vugt nhiéu lan.
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Bang 2.10. Stic chiu tai cia hé thong xu 1y chat thai rn tai
Sam Son

Kha néing | Lugng Lugng Chi s8 Chi s tai
xtlytdi | CTR CTR/ngay | taingay | ngay cao
da ngay muacao | thuong |diém
thuong | di€émdu | (E,,) (E.,)
lich
50 117,42 144 2,35 2,88

(Nguon: Tinh todn ciia nhiém vy)

Nhu vay, stic chiu tai cta ha tdng thu gom va xu ly
chét thai rin tai SAm Son hién nay da qua tai ké ca ngay
thudng va ngay cao diém.

Stic chiu tdi ctia hé thong co s6 luu tri

SCT ctia hé thong co s6 Iuu trt la s6 lugng khach t6i
da ma hé thong c6 thé phuc vu dugc trong mot ngay
hodc mét nam va duge xdc dinh nhu sau:

T =

7

S6 phong hién c6 x S6 giudng/phong

S6 ngay luu tru trung binh

Chi s6 quad tdi theo ngay: E. = U/ T,

Theo s6 liéu bdo cdo cia UBND TP. Sam Son nam
2019, s6 phong tai day: 19.000 phong; theo tiéu chudn 2
ngudi/phong, s6 lugt khach luu tra t6i da/ngay tai Sam
Son T, = 38.000 lugt.

Bang 2.11. Stic chiu tai cta hé thong co s6 luu tru tai
Sam Son

S6lugt | Solugt | S8 lugt | Chiséd Chi s6 tai
khéch t6i | khach/ khach/ tdi ngady | ngay cao
da co6 thé | ngay ngay thuong | diém
phucvu | (ngay (ngay cao | (E,) (E,,)
(T, thuong) | diém)

38.000 26.712 57.115 0,7 1,5

(Nguén: Tinh todn ciia nhiém vu)

Nhu vay, vao nhiing ngay binh thuong, hé thong
co s luu tru tai Sam Son chua qua tai, tuy nhién vao
nhiing ngay cao diém ctia hoat dong du lich, hé théng
da vugt tai 1,5 lan.

Stic chiu tdi ctia ha tdng giao thong, van chuyén
Stic chiu tdi ctia hé thong giao thong

Ap dung cong thiic tinh toén s6 lugng phuong tién

giao thong tai mot thoi diém trén mot tuyén dudng:

! (L) x (n)
S6 lugng xe (SLx) =

(K +Lx)

Trong do:

SLx: S6 lugng xe luu thong tai mot thoi diém;

L: Chiéu dai toan tuyén duong

K: Khodng cach an toan cho phép gitia hai xe

Lx: Chiéu dai ctia xe tham gia giao thong

n: SO lan xe dugc xac dinh theo chiéu rong va cap
duong trén thuc té.

Hién nay, trong khu vuc ndi thi TP. Sdm Son chi cho
phép luu thong xe 16 chd, xe dién 8 chd, xe tac xi va xich
16. Vi véy, c6 thé ap dung tinh toan thdng nhit cho mot
loai phuong tién la xe dién 8 chd c6 kich thudc chiéu dai
3,5 m la phuong tién luu thong nhiéu nhét hién nay. Cac
thong s6 ky thuat d€ tinh toan nhu sau:

Tong chiéu dai tuyén déi noi 1a 42.620 m, 1 lan xe,
toc do trung binh 20 km/h, khoang cach an toan gitia
cac xe 30 m, kich thudéc chiéu dai xe 3,5 m.

Nhu vay s6 lugng xe dién 8 chd c6 thé dat dugc:
1.272 xe, tuong duong 10.176 khach

Chiéu dai doan dudng trung binh xe chay ndi thi
khoang 2 km, véi t6c do 20 km/h, xe chay hét 6 phut
cong voi thoi gian don tra khach khoang 30 phut. Nhu
vay, néu xe chay lién tuc thi mdi gic dugc 2 lugt. Theo
do, kha nang dap ting giao thong noi thi trong mot gic
khoang 1.272 x 2 = 2.544 xe tuong duong 20.352 khach,
trong mdt ngay dém khoang 162.800 khach.

Luu lugng giao thong phuc vu dan sinh chiém
khoang 50%, theo stic chiu tai ctia hé thong giao thong
noi thi T, = 81.500 khach/ngay dém.

Stic chiu tdi ctia hé thong van chuyén

Ap dung cong thic tinh toén:

(4) S6 lugng khach (SLK) = p1 x k1 + p2x k2 + p3
x k3

Trong do:

SLK: S6 lugng khéch t6i da ma diém du lich c6 thé
van chuyén trong mot thoi diém

pl =474: La s6 lugng xe dién hién c6 ctia thanh pho
dé ché khach du lich;

p2 =300: La s6 xe taxi tai thanh phd, cht yéu la xe
4 cho;

Bang 2.12. Siic chiu tai cuia hé thong giao thong, vin chuyén tai SAm Son

Stic chiu tai SO lugt khach téi | SO lugt khach/ S6 lugt khach/ Chi s6 tai ngay Chi s0 tai ngay
da (T8) ngay (ngay ngay (ngay cao thuong (E ) cao diém (E, ,)
thudng) diém)
Hé thong giao 81.500 14.548 61.269 0,18 0,75
thong
Hé thong van 43.000 14.548 61.269 0,34 1,42
chuyén

(Nguén: Tinh todn ciia nhiém vu)
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Bang 2.13. Tong hgp SCTMT cua khu du lich bién Sim Son

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

Thanh phan SCTMT Stic chiu tai Chisé tai E

(T) Ngay Ngay cao

thuong (E,) | diém (E )

1. SCT khong gian (T1, E1) 42.000 35% 146%
2. SCTMT tu nhién (nudc bién)
1.1. SCT médi trudng va chi s6 tai cia nudc bién (T2, E2) (***) 25.549 105% -
3. SCTMT ha ting kinh t€ - x4 hoi
3.1. SCT va chi s6 tai cta hé thong cip nudc(*) (T4, E4) 36.087 74% 158%
3.2. SCT va chi s6 tai ctia hé thong thu gom va xt ly nudc thai(**) (T5, E5) 19.266 139% 296%
3.3. SCT va chi s6 tai ctia hé thong thu gom va xt ly chét thai ran (T6 , E6) 50 (m3) 235% 288%
3.4. SCT va chi s6 tai ctia hé thong co sé luu tra (17, E7) 38.000 70% 150%
3.5. SCT va chi s6 tai ctia hé théng giao thong (T8gt, E8gt) 81.500 18% 75%
SCT va chi s6 tai ctia hé thong van chuyén (T8vc, E8vc) 43.000 34% 142%

(Nguon: Tinh todn cia tdc gid)

Ghi chii:

- (*) Chi tinh cho khdch luu trii

- (**) Chi tinh kha nang thu gom

- (***) Chi dédnh gid chung cho cd ndm

P3 =430: La s6 xe xich 16 hién nay phuc vu tai thanh
pho;

kl =8,k2 =4;k3 = 1: La s6 lugng khach t6i da c6 thé
van chuyén ctia mét phuong tién theo tiing chung loai
tuong ting la xe dién: 8, taxi: 4; xich 16: 1.

SLK: 474 x 8 + 300 x 4 + 430 x 1 = 5.422 khach.

Nhu vay, hién nay véi s6 phuong tién van chuyén
hién c6 TP. Sdm Son c6 thé phuc vu van chuyén dugc
cho gan 5.500 khach du lich tai mét thoi diém (khong
tinh dén cac loai phuong tién khdac). Néu trung binh
moi gio mot lugt, theo d6 stic chiu tai cua hé thong van
chuyén T, = 43.300 khach/ngay dém.

Theo bang 2.12, stic chju tai ciia hé thong giao thong
tai Sam Son hién tai chua qua tai. Tuy nhién stic chiu
tai cta hé thong van chuyén da vugt tai 1,40 lan vao
mua cao diém.

3.3. Ddnh gid chung vé SCTMT tai Khu du lich
Sdm Son

Trén co s két qua danh gia stic chiu tai tting thanh
phan moi truong, SCTMT cua Khu du lich Sam Son
dugc tong hop tai Bang 2.13.

Vi tinh chit 1a khu du lich bién, muc dich chinh
cua khach du lich dén Sim Son la nghi dudng bién. Boi
vay, SCTMT téng hgp ctia khu du lich dugc xem xét
la SCTMT khong gian bai bién, stic chiu tai cac thanh
phan khac dugc xem 1a diéu kién giéi han.

Thuc t€ s6 lugng khach dén tham quan Sam Son
trong cd nam van thdp hon SCTMT khong gian bai
bién. Tuy nhién, vao mua cao diém, bén canh SCTMT
khong gian bai bién da vugt stic tai 146%, stic chiu tai
ctua moi truong kinh t€ - xa hoi da vuot tai ¢ mtic cao.
Trong do, stic tai ctia hé thong thu gom, xt ly CTR

vugt dén 497% gay 6 nhiém rac thai, stc chiu tai ctia hé
thong thu gom xt ly nudc thai vugt tai 297%, SCTMT
nudc bién vugt tai 105% gay ONMT nudc bién khu vic
cac bai tam va anh hudng dén su trai nghiém cta khach
du lich.

Vé mat ly thuyét, khu du lich Sam Son c6 thé don t6i
da 42.000 lugt khach du lich/ngay. Tuy nhién, néu xét
cac diéu kién giéi han khu du lich bién Sam Son thi chi
c6 thé c6 t6i da 11.486 lugt khach du lich luu tra/ngay.
So véi s6 lugt khach luu trd ndm 2019 cta Sam Son:
26.712 lugt khach du lich luu tra/ngay, SCTMT hién
tai ctia Sam Son chi dap ting dugc 43%.

4. Két luan va khuyén nghi

Két qua danh gia cho thdy, vao mua cao diém,
SCTMT tai khu dulich S4m Son da bi vuot tai. Bén canh
khong gian bai bién khong du phuc vu khach du lich,
nguyén nhan cht yéu giy vugt tai l1a do hé thong thu
gom va xt ly chét thai chua dap ting dugc lugng thai ra
hang ngay. D€ ning cao kha nang chiu tai va khai thac
hiéu qua tai nguyén bai bién tai Sdm Son, nhém nghién
ctiu khuyén nghi mét s6 ndi dung sau: TS chiic phin
luong khach du lich nham giam tai cho khong gian bai
bién vao dip cao diém; Tang cuong cdng tac thanh tra,
kiém tra kinh doanh du lich va BVMT, t8 chtic quan ly
theo hinh thtc ty chu, ty chiu trach nhiém d6i vdi céc
o s6 dich vu du lich nhdm ddm bao chit lugng dich vu
va vé sinh moi trudng; Dau tu xay dung, hoan thién ha
tang xU ly moi truong nham nang cao cong sudt xui ly
dé dap ung dugc cac yéu ciu phat trién kinh té - xa hoi
cta thanh ph6 Sdm Son. Bén canh d9, can thuc hién t6t
cdng tac tuyén truyén nang cao nhén thic vé BVMT
doi v6i ngusi dan va khach du lichm
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ASSESSMENT OF ENVIRONMENT CARRYING CAPACITY OF SAM
SON TOURISM AREA

Truong Sy Vinh, Nguyen Thuy Van
Institute for Tourism Development Research (ITDR)

ABSTRACT

Assessment of environmental carrying capacity at tourist sites and destinations to determine pollution
levels and self-healing capacity of the natural environment as well as the socio-economic environment's
responsiveness. Currently, there are a number of domestic and international studies on the assessment of the
carrying capacity of the environment in tourist sites and destinations with different approaches. However, each
tourist zone or destination has different characteristics in terms of nature, scope and exploitation capacity as
well as socio-economic conditions... so the assessment process needs to select the suitable calculation method.
This study applies the existing calculation methods to assess the environmental carrying capacity at the Sam
Son tourism area on the basis of which recommendations for sustainable tourism development within the
limits of environmental carrying capacity.

Key work:
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NGHIEN CUU UNG DUNG THIET LAP PHAN MEM DAO TAO
TRUC TUYEN VE DANH GIA TAC DONG MOI TRUONG

TS. Nguyén Ptic Toan, TS. Nguyén Binh Minh
TS. Nguyén Thi Van Anh

Trudng Dao tao, Boi dudng cdn b Tai nguyén va Moi trudng
B¢ Tai nguyén va Moi truong

Ddnh gia tdc dong moi trudng (DTM) la phan tich, du bdo tdc dong dén moi trudng ciia dv dn ddu tu cu thé
dé dua ra bién phdp BVMT khi trién khai du dn dé. DTM ciing dugc hiéu la cong cu phdp 1y va ky thudt quan
trong cung cdp ludn cit khoa hoc cho chinh quyén, co quan qudn 1y chuyén nganh va doanh nghiép can nhdc
trong qud trinh ra quyét dinh ddu tu. Tai Viét Nam, trong boi canh cdc hoat dong va du dn ddu tu, san xudt ngay
cang né ro, doi ngii nhiing ngudi tham gia lap bdo cdo DTM ngay cang tdng nhanh va rdt cin ndang cao ndang luc
dé dam bdo thuc hién DTM c6 chdt lugng, hiéu qud cao trong cong tac BVMT, phdt trién bén viing.

Bén canh do, su phat trién khong ngiing ctia cong nghé thong tin dang mang lai nhiéu lgi ich trong gidng day,
hoc tdp. Pao tao tric tuyén tao ra mot cdch tiép can mdi vdi kién thiic ciia con ngudi, kéo theo sy thay doi phuong
thiic day va hoc phit hop hon véi thiic té hién nay, cho phép thuc hién viéc gidng day, hoc tdp thong qua mot thé

gidi do véi sy ho trg ciia hé thong cdc trang web, mdy tinh, bang, dia, tivi, dién thogi...
Ung dung phdn mém LMS (Learning Management System), dé tai da nghién ciiu thiét ldp phdn mém dao
tao truc tuyén vé DTM phii hgp vdi cudc cdch mang cong nghé 4.0 dang dién ra manh mé va mang lai nhiéu gidi

phap hiiu ich trong nganh TN&MT.

1. Gi6i thiéu

Dao tao va phat trién ngudn nhén luc dugc coi la
chién lugc quan trong trong qua trinh phat trién dat
nudc [5]. Hién nay, hinh thic dao tao truc tuyén hay
con goi la E - Learning (Electronic Learning) ngay cang
dugc xem la mot giai phap hiéu qua trong cong tac dao
tao va hoc tdp. Pao tao truc tuyén la sy két hop cua
Internet va cac cong nghé s6 tao ra moé hinh dao tao,
trong do, cac thong tin vé gido duc, dao tao, kién thtc
va su linh hdi dugc thuc hién thong qua cac may tinh,
Internet, cdc website...[2].

Qua thoi gian hinh thanh va phat trién, E-Learning
da thé hién ro nhiéu dic diém uu viét nhu: E-Learning
lam bién dai cach hoc ciing nhu vai tro ctia nguoi hoc,
ngudi hoc dong vai tro trung tim va chu dong, cé thé
hoc moi lic, moi noi nhé ¢6 phuong tién trg giup viéc
hoc. Ngudi hoc theo thoi gian bi€u ca nhan, véi nhip do
tuy theo kha ndng va chon cac néi dung hoc. E-Learning
c6 stic 161 cudn rat nhiéu nguoi hoc ké ca nhiing nguasi
trudc day chua bao gio bi hdp dan boi 161 gido duc kiéu
cti va rat pht hgp véi hoan canh ctia nhiing nguoi dang
di lam nhung van muén nang cao trinh d¢. E-Learning
cho phép ngudi hoc lam cht hoan toan qua trinh hoc
ctua ban than, ti thoi gian, lugng kién thic can hoc

cling nhu thi tu hoc cac bai, ddc biét la cho phép tra
ctu tryc tuyén nhiing kién thic ¢ lién quan dén bai
hoc mot cach ttc thoi, duyét lai nhiing phan da hoc
nhanh chéng, tu do trao d6i méi nhiing ngudi cung
hoc hodc gido vién ngay trong qua trinh hoc, nhiing
diéu ma theo cach hoc truyén thong la khong thé hodc
doi hoi chi phi qua cao [5].

BVMT va phét trién bén viing 1a mdt vin dé cdp
thiét, dang nh4n dugc su quan tim hang d4u cta thé
giGi cing nhu Viét Nam, nhdm d6i pho véi tinh trang
modi truong song trén Trai dat ngay cang xuong cép, de
doa su phat trién 1au bén ctia nhan loai. PTM dugc xem
nhu la mot trong nhiing cong cu hiiu ich trong cong
tac BVMT va phat trién bén viing. Viéc nang cao chat
lugng cong tac PTM sé mang lai cac lgi ich vé kinh t€ -
xa hoi va moi trudng, sé trg giup cho cac nha ky thuat
lya chon dugc phuong an hgp ly va bén viing vé mat
moi truong; Gitp cho cac dy an tuén thu tot cac tiéu
chudn moi trudng qudc gia, khong gay phd vé va lam
ton hai t6i moi trudng [4].

Hé thong LMS (Learning Management System) la
mot phan mém quan ly hoc tip, phén phdi, cung cap
toan bo cdc tai liéu, khoa hoc, video c6 lién quan dén
chuong trinh dao tao. LMS dugc thiét ké giap nguoi
quan ly dé dang tiép can va lam viéc. Ngoai viéc cung
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cdp noi dung, hé thong LMS ciing c6 thé xti Iy nhiing
viéc nhu ding ky cac khéa hoc, quan tri khéa hoc va
phan tich cdc ky nang. Ung dung hé thng LMS, nghién
ctiu xay dung phan mém dao tao tryc tuyén vé DTM la
can thiét, mang tinh thuc tién cao, nang cao hiéu qua
trong cong tac dao tao va phat trién nguoén luc trong
linh vic DTM.

2. Vat liéu va Phuong phap

2.1. Déi tugng nghién ciiu

Khoéa dao tao co ban vé DPTM béing phuong thtic

dao tao tryc tuyén
2.2. Phuiong phap nghién ciiu

Phuong phap thu thap thong tin di liéu, phan tich
va xt ly s6 liéu nham dua ra btic tranh t6ng thé vé hién
trang dao tao truc tuyén tai Viét Nam.

Phuong phap hoi ctiu: K€ thuia s6 liéu ctia mot s6
nghién ctu trudc (trong va ngoai nudc) ap dung dua
ra md hinh dao tao truc tuyén phu hgp véi Viét Nam.

Phuong phép chuyén gia thong qua hdi thio nham
xin y kién vé€ phan mém dao tao truc tuyén DTM & Viét
Nam.

2.3. Quy trinh thiét lgp phan mém dao tao truc
tuyén vé DPTM

Baigiang 1:
Gidi thiéu
chung vé BTM

Bai gidng 2:
Cautricva
n6i dung DT™M

Hiéu chinh
phan mém

(Ung dung hé thong
LMS, thiét ap phan
mém d3o tao truc

Nghién ctru tong
quan vé Elearning
va bT™M

Khda dao tao co bén
vé BTM bang phuong
thirc truc tuyén

Xay dung bai giang Khéa
d30 tao co ban vé DTM

1

Baigidng 3:
K§/ néng viét
bdo cdo DTM

tuyénvé BTM

Baigidng 4:
Kinh nghiém
thyc hién BTM

Hai thdo gop
y hoan thién

A Hinh 1.1. Quy trinh thiét 1dp phdn mém ddo tao truc tuyén
vé DTM

3. Két qua va thao ludn

3.1. Noi dung bai gidang khoa dao tao co bdn
vé DTM

Chuong trinh khéa dao tao co ban vé DPTM dugc
thiét ké gom 4 bai giang. Thoi lugng moi bai giang
tu 25 - 30 phut; Két thuc moi bai hoc déu c¢6 cau hoi
tuong tac véi hoc vién; cac hoc vién sé phai hoc lan
lugt cac bai, va khéng hoc dugc cac bai sau néu chua
hoan thanh va trd 16i cau hoi cta bai trudc.

Két thuc khéa hoc, hoc vién sé ndm dugc nhiing
kién thtic co ban vé DTM, quy trinh dé€ thuc hién
DTM, ky nang va kinh nghiém viét bdo cao DPTM dat
chat lugng, hiéu qua tét va cung cdp mot s6 bién phap
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gidi quyét mot s6 van dé thuong gip lién quan dén
cong tac PTM.

'NOI DUNG KHOA HOC

F A
@;

-4
KHOA DAO TAO COBAN VE 5
DANH GIA TAC DONG MOI TRUDNG 4 *

s F

Bai giang 1: Gi6i thiéu chung vé DTM, dua ra cic
khéi niém vé DTM & Viét Nam va trén thé gisi; muc
dich, tim quan trong cia PTM gitp cho du an c6 hiéu
qua vé mit kinh t€ - xa hoi, dong gop tich cuc cho su
phat trién bén viing cua du an; cac nguyén tac co ban
dam bao chit lugng cia DTM géom 11 nguyén tic (tinh
muc tiéu; tinh nghiém ngat; tinh thuc té; tinh thich hgp;
tinh hiéu qua vé chi phi; tinh tap trung c6 sy tham gia;
tinh lién nganh; tinh gin két; tinh minh bach va tinh hé
thong); Mot s6 bat cap trong thuc hién DTM tai Viét
Nam nhu ¢6 sy 1an 1on gitia thuc hién DTM va viéc
lap bao cao BDTM, thuc hién DPTM mot cach khong tap
trung, khong cu thé hodc con mang tinh phién dién.

CHUYEN DE 1
GIGI THIEU CHUNG VE
DANH GIA TAC DONG MOI TRUONG

@

Bai giang 2: Cdu tric va ndi dung bdo cao DTM.
Bdo cao DTM phai c¢6 cdu truc va ndi dung tuan tha
theo quy dinh tai Thong tu s6 25/2019/TT-BTNMT
ngay 31/12/2019 ctia Bo TN&MT. Gom: Phan mé& dau;
chuong 1 (M6 ta du an); chuong 2 (Piéu kién tu nhién,
kinh t€ - xa hoi va hién trang moi trudng khu vuc thuc
hién du an); chuong 3 (Panh gia, du bao tac dong moi
trudng cta du an va dé xudt cac bién phap, cong trinh
BVMT, ting pho su c¢6 moi trudng); chuong 4 (Phuong
an cai tao, phuc hoi méi trudng (Chi yéu cau déi véi
cac du an khai thac khodng san)); chuong 5 (Chuong
trinh quan ly va giam sat moi truong); chuong 6 (két
qua tham vén); Phan két luan, kién nghi va cam két;
Cuoi cung la phan phu luc béo cao [3].

CHUYEN DPE 2
CAU TRUC VA NOI DUNG
BAO CAO PANH GIA TAC
DONG MOI TRUONG




Bai giang 3: Ky nang viét bao cdo DTM. Bai gidng
dua ra cac ky nang viét d€ dam bao bao cao DTM dat
chét lugng, c6 tinh logic va két cau chat ché, gom: Cac
yéu cdu vé€ hinh thtic bdo cdo (dung quy dinh hién
hanh; ndi dung mo ta khong dugc trung ldp, trong
truong hgp can thiét nhéc lai ndi dung thi tri dan téi
trang, muc da mo ta trudc do; thong nhat cac font chi,
cd chii, cach dong trong toan bo bao cdo....); cac ky
nang viét phan mé dau, chuong 1, chuong 2, chuong
3, chuong 4, chuong 5, chuong 6, phan két luan, kién
nghi va cam két. Bao cao DTM c6 tinh khoa hoc sé xac
dinh, phan tich va du bao dugc tic dong moi trudng
cua du an, tii d6 dé xudt cac bién phap gidm thiéu tac
dong tiéu cuc ctia du 4n dén moi truong tu nhién va
con ngudi mot cach hiéu qua, hudng t6i su phat trién
bén viing ctia du an; cung cdp luén ci khoa hoc va thuc
tién cho chinh quyén, co quan quan ly chuyén nganh,
doanh nghiép, can nhic trong qua trinh ra quyét dinh
dau tu dy an.

®

CHUYEN BE 3

KY NANG VIET BAO CAO DANH GIA
TAC DONG MOI TRUONG

Bai gidng 4: Kinh nghiém thyc hién DPTM cta du
an dau tu trong nudc va quoc té. Bai gidng dua ra cac
budc trong quy trinh DTM d6i véi du an trong nudc
va dy an qudc té nhu WB, ADB, JICA... Cac buéc gom:
Sang loc du 4n nham xem xét mot s6 van dé lién quan
nhu loai hinh, dia diém, mtic d6 nhay cdm, quy mo cta
du an, tinh chét, muc do cao thip cua cac rui ro va tac
dong mai truong, xa hoi...; Xac dinh pham vi vé khong
gian, thoi gian va vung bi tac dong bdi du an; Nghién

TAI LIEU THAM KHAO

1. Lé Trinh (2015), Tai liéu dao tao vé ddnh gid tdac dong moi
truong;

2. Lé Ha, 2020, Dao tao tric tuyén trong thdi ky cdch mang
4.0, Bdo nhan dan dién ti;

3. Thong tu 25/2019/TT-BTNMT ngay 31/12/2019 cua B¢
Tai nguyén va Moi tridng;
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ctu lap co s& di liéu moi truong nhdm tao ra bd s6
liéu lam co s& d€ tham chiéu danh gia hién trang, dién
bién moi trudng va tac dong cua du dn dén moi trudng
vat ly, sinh hoc, xa hoi; Du bao, danh gia tac dong va
dé xuét bién phap giam thiéu; Lap ké hoach quan ly
moi trudng; Lap bao cao DTM, Kinh nghiém t6t trong
tham van cdng dong; Hau giam sat mai trudng va cong
khai thong tin vé duy an [1].

4. Kétluan

Nghién ctiu da xay dung dugc ndi dung cac bai
giang cho khoéa dao tao co ban vé DTM va tng dung
hé thong LMS nghién ctiu da thiét 1ap dugc phan mém
dao tao truc tuyén vé PTM. C6 phan mém dao tao truc
tuyén, viéc hoc tip ctia cac hoc vién trd nén dé dang
hon, viéc tim hiéu kién thtc va tiép thu bai hoc ctia hoc
vién ciing trd nén cht dong hon do d6 hiéu qua hoc tap
dugc nang cao. Ngoai ra, c6 phan mém dao tao truc
tuyén hoc vién ciing tiét kiém dugc rat nhiéu thoi gian
cting nhu chi phi di lai.

Két thuc khoa dao tao co ban vé DTM, hoc vién sé
dugc cung cép nhiing kién thiic co ban vé DTM, xac
dinh, phén tich va du bao dugc tac dong mdi truong
cua du an, tu do, dé xudt cac bién phap giam thiéu tac
dong tiéu cuc cua du an dén moi truong ty nhién va
con ngudi mot cach hién qua, hudng t6i sy phat trién
bén viing ctia du anm

4. Trung tdm con ngudi va thién nhién, 2009, Ddnh gid tdc
dong méi truong & Viét Nam, tu phdp ludt dén thuc tién;

5. Pham Thi Hanh (2020), Phdt trién ndng cao chdt lugng
nguén nhan lc trong béi cdnh cudc cdch mang cong nghiép
lan thit tu, tap chi cong sdn.
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¢) Moi truong

UNG DUNG GIS DE PHAN VUNG CHUC NANG
HE SINH THAI RUNG NGAP MAN XA BONG RUI,
HUYEN TIEN YEN, TINH QUANG NINH

1. bat vin dé.

Riing ngap man (RNM) ddng vai tro quan trong
viéc giam thiéu tac hai ctia séng, bao lut; diéu hoa khi
hdu, tich tu cac bon; ngan nglia x6i mon va mé rong
dat boi; han ché xam nhdp man; phan huy chat thai,
giam 6 nhiém moi truong cta séng, ven bién; duy tri
tinh da dang sinh hoc va nguén dinh duéng dam bao
phat trién cua céc loai sinh vat ngay trong RNM; duy
tri nguon lgi thiy san va la noi nudi dudng cac nguén
hai san.

Dong Rui la xa ddo thudc huyén Tién Yén, tinh
Quang Ninh. Trung tam xa cach huyén ly 23 km vé
phia Nam. Phia tay gidp huyén Ba Ché, Phia dong giap
huyén Van Pon va Phia bac giap xa Hai Lang, Tién
Yén. Bong Rui la xa ddo nam kep gitia hai con song la
Soéng Voi I6n va song Ba Ché, dia hinh tuong déi bang
phang. Vi tri ciia Dong Rui 1a viing boi tu ven bién bi
ngan cach bai doi nui chay sat bién, c6 dia hinh thap
thodai dan ra bién, thuong c¢6 d6 cao tii 1,5 - 3 m [8].

RNM xa Dong Rui huyén tién Tién Yén, tinh Quéng
Ninh truéc day véi tong dién tich khoang 3.000 ha,
dugc coi la hé sinh thai (HST) RNM dién hinh cta khu
vuc phia bac Viét Nam. RNM tai dia phuong trudc

A Hinh 1: Vi tri khu viic nghién ciiu
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ThS. Lé Pac Trudng
Trudng Dai hoc Tai nguyén va Moéi truong Ha Noi

day c6 chat lugng rting tot, phong pht vé s6 lugng loai
cay, vé hé sinh thai cu tra cac loai hai san va dong vat
da dem lai nguon lgi thu nhap t6t cho ngudi dan dia
phuong [6].

Tuy RNM x4 Dong Rui dang bi suy thodi nghiém
trong ca vé dién tich (xap xi 50%) va chat lugng trong
vong 15 nam qua. Hién tai, nhiing dién tich riing con
lai van dang tiép tuc bi de doa tan pha va suy thodi, lam
anh hudng nghiém trong téi mdi truong, san xuét va
doi song cac cong dong dia phuong. Viéc 1ap quy hoach
phén viung chiic nang HST man xa Pong Rui, huyén
Tién Yén, tinh Quang Ninh lam co s& gitp cho cac nha
quan ly hoach dinh chinh sach va thiét 1ap phuong an
khai thac, st dung bén viing, hgp ly cac tai nguyén va
khong gian; giam thiéu xung dot loi ich gitia cic nganh
kinh té, ho tr¢g st dung bén viing, an toan, hiéu qua
vung bd, bao vé, duy tri va phuc h6i HST ven bién
nham phuc vu phat trién kinh té - xa hoi (KT - XH),
dam bao quoéc phong an ninh.

2. Co s6 cua quy hoach va phan vung chiic ning

2.1. Co s Iy lugn

Xa bong Rui, trudc khi lam dudng néi véi dat lién,
la mot hon dao ngin cach véi dat lién bsi song Voi
Lén, song Voi Bé, song Ba Ché va tham thuc vat ngap
mdn bao quanh dao.

Khu vuc dan cu néong nghiép, nong thon dugc bao
boc boi mot hé thong dé bao khép kin, cao trén 4m,
ngén cach cac canh dong lda, mau, mét s ao, ho véi hé
thong ctia song va RNM ngoai dé.

Hé thong dam nuoi thuy san, cha yéu nudi tom,
dugc hinh thanh ké tii nhiing ndm 1990. Tt nam 2002
dén nay, nhiéu ddm nudi thuy san khong hiéu qua va
bi bd hoang da bi thu hoi lai d€ trong RNM. Do cac déc
diém trén viéc phan viing HST RNM phai tinh toan dén
bao ton nai ¢, noi canh tac ctia ngudi dan dia phuong.

Vi vay, muc dich cta quy hoach phan vung chtic
nang la xdy dung mot ké hoach gan két cac nhiém vu
phat trién KT - XH véi cac thanh tyu ctia khoa hoc dé
dam bao moi trudng sdng luon trong lanh va bén viing.

Dbé dat dugc muc tiéu nay cin phai tién hanh cac
budc: Phan tich, danh gia hién trang KT - XH, hién



trang moi trudng tu nhién ctia khu vuc dy an; Can ct
vao cac muyc tiéu phat trién KT - XH hoéi dé du béo xu
thé va dién bién tai nguyén va moi trudng trong tuong
lai.

Phan vung chtic nang theo vung lanh thd ¢ nhiing
dac diém riéng, vung lanh thé la di€u hoa sy phat trién
cta ba h¢ thong moi truong, KT - XH dang ton tai va
hoat dong trong viing, ddm bao sao cho su phat trién
cta cac hé thong KT - XH phu hgp véi kha nang chiu
tai ctia hé thong tu nhién, BVMT va nang cao chat
lugng cudc sdng.

2.2. Cac ving chiic ndang hé sinh thai RNM

Viéc phan vung chtic nang HST dugc can cu
vao Quyét dinh Qb 62/2005/QD-BNN, Thong tu
$610/2014/TT-BNNPTTN vé tiéu chi xac dinh ving
dém cua rung ddc dung va vanh dai Khu bao ton (KBT)
bién va Nghi dinh 156/2018/ND-CP quy dinh chi tiét
thi hanh mot s6 diéu ctia luat 1am nghiép. Dy vao cac
can cu trén HST RNM Dong Rui dugc phén loai thanh
4 phan khu nhu sau:

* Phan khu bdo vé nghiém ngat:

La khu vuc c6 dién tich viia dt d€ bao vé nguyén ven
HST tu nhién nhu mau chudn sinh thai quéc gia, dugc
quan ly, bao vé chit ché dé theo doi dién bién ty nhién
cua riing va HST.

Déi voi riing dac dung & viing dat ngap nudc, pham
vi va quy mo cta phan khu béo vé nghiém ngét dugc
xac dinh theo muc tiéu, doi tugng, tiéu chi bao ton va
diéu kién thuy vén.

* Phan khu phuc hoi sinh thdi:

La khu vuc dugc quén ly, bao vé chat ché dé khoi
phuc cac HST riling thong qua viéc thuc hién mot s6
hoat dong lam sinh can thiét.

* Phan khu dich vu - hanh chinh:

La khu vuc d€ xay dung cac cong trinh lam viéc va
sinh hoat ctia ban quan ly, cac co s& nghién ctiu - thi
nghiém, dich vu du lich, vui choi giai tri.

*Ving dém KBT:

La ngdn nguia cdc tdc dong tiéu cyc cta ngudi dan
vao khu riing ddc dung thong qua su phdi hgp trong
quan ly HST tu nhién va phat trién gitia Ban quan ly
riing ddc dung, chinh quyén dia phuong va ngudsi dan
dia phuong sinh séng trong viing dém.

Vung dém va vung chuyén tiép la nhiing vung dat
nam ngoai hay trong KBT. Cac vung nay c6 chtic nang
tao thuén lgi cho KBT va cho cudc séng ctia dan cu &
day. Dan cu sinh s6ng & day ludn la tiém nang truc tiép
anh huéng dén KBT.

Vung dém la nhiing viing dugc xac dinh ranh gidi
ro rang, c6 hodc khong c6 riing, nam ngoai ranh gidi
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cua KBT va dugc quan ly d€ nang cao viéc bao ton cua
KBT va chinh viing dém, dong thoi mang lai lgi ich cho
nhan dan séng quanh.

2.3. Nhitng vdn dé can gidi quyét

RNM Dong Rui - Tién Yén niam trong quy hoach
bao ton dat ngdp nudc 6 Dong Rui va thudc trong quy
hoach ba loai rting dén nam 2025, dinh huéng dén nam
2030 theo Quyét dinh s6 3722/QD-UBND cua UBND
tinh Quang Ninh. Do dé pham vi, dién tich KBT va cac
phan khu chtic nang dugc xac dinh dya trén chtic nang
cta cac HST trong KBT va gidi han cac hoat dong ma
con nguadi dugc phép tién hanh trong KBT. Trong qua
trinh phén vung chtic ning RNM Dong Rui - Tién Yén,
c6 mot s6 diém mau thuadn can dugc giai quyét nhu:

Do nhiing ddc diém lich st nén viéc phén viing chtic
ning RNM Dong Rui - Tién Yén phai tinh toan dén
viéc bao ton noi 6, noi canh tic va sinh ké cho cong
dong dia phuong, cling nhu cac hoat dong kinh té khéc.

Ty 1 dién tich khu dan cu - nong nghiép trong KBT
thi dién tich dat dan cu va nong nghiép khong dugc 16n
hon 5% dién tich vuon quoéc gia va KBT thién nhién;
10% v6i KBT loai, sinh canh va khu bao vé canh quan.
béi voi viing dém trong, dién tich khong dugc vugt
qué 10% tong dién tich KBT.

2.4. Phuong dn phan viing

Céc can cti cy thé d€lya chon phuong an phin ving
chtic nang RNM Doéng Rui - Tién Yén phu hop véi cac
quy dinh phap ly va diéu kién thuc té, bao gom: Cin
cu phap ly trén; Két qua diéu tra, khao sat, nghién ctiu;
Phan tich nhiing vin dé khoé khan trong thuc tién dang
hién htiu; Y kién ctia dia phuong va céc bén c6 lién
quan.

Vi tri: RNM Déng Rui - Tién Yén ndm & phia nam
huyén Tién Yén, tinh Quang Ninh.

Dién tich: KBT bao gom dién tich dat ty nhién ctia
xa Bong Rui, va mot phan phia nam dap Ha Dong ctia
xa Hai Lang thudc huyén Tién Yén véi tong dién tich
KBT la 5.948 ha (xa Dong Rui 4.458 ha, xa Hai Lang
1.490 ha), trong d6 RNM chiém 3.266,8 ha (Pong Rui
2.700,8 ha, Hai Lang 566 ha).

biéc diém khu vuc nay 1a bai triéu réng, dién tich
mat nudc va dién tich RNM 16n, cic tham RNM
nguyén sinh véi cac cdy ngap méan phén bo doc theo
hai nhanh Voi Lén va Voi Bé ctia song Ba Ché va song
Tién Yén. Cac tham riing trong tii mot vai nam dén 15
- 20 ndm tudi dugc bao vé, cham soc tét ngay cang phat
trién, nén nhiéu tham ring trong da hoa lan véi ring
tu nhién vé do pht va vion tan. Pay la viing c¢6 da dang
sinh hoc cao v6i nhiéu loai thuc vat ngdp man, cac loai
thlty san c6 gia tri kinh t€ va da dang vé sinh canh va la
ngudn thu nhap chinh vé kinh t€ ctia cu dan xa Pong
Rui va vung phu cén.
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TEP CHi

Méi truong

3. Phuong phap st dung

3.1. Phuong phdp diéu tra, khdo sdt

Diéu tra, khao sat thuc dia la phuong phéap truyén
thong trong nghién ctiu, chi c6 khao sat thuc dia méi
cho cac dii liéu khach quan, du do tin cay d€ danh gia
dung dic diém va quy luat phan bé tai nguyén thién
nhién va da dang sinh hoc, nhiing tic dong ctia con
nguoi téi bién dong ctia chung theo khong gian va thoi
gian.

3.2. Phuong phdp diéu tra xda hoi hoc bang bang
hoi
Phuong phép nay chu yéu dugc st dung d€ phong
van hai doi tugng chinh: Cac can bd quan ly & cac cap
khac nhau trong cong dong dia phuong va ngudi dan
dia phuong, v6i muc dich thu thap dugc nhiing thong
tin dia phuong vé cac chinh sach quan ly, chuong trinh,
ké hoach bao vé RNM, vé xung dot sinh ké, xung dot
trong bao ton riing, chong lan quy hoach...

D6i véi co quan quan ly nha nudce véi 30 phiéu diéu
tra. Noi dung ctia phi€u diéu tra bao gom 4 phan:

Thong tin chung: Diéu tra cic n6i dung nhu tén, noi
cu tru, co quan cong tac, trinh do hoc van, phuong thtic
tiép can voi cac thong tin lién quan dén RNM.

Thong tin vé hién trang RNM tai dia phuong: 7 cau
hoi.

Thong tin vé cac hoat dong sinh ké tai dia phuong:
15 cau hoi.

Thong tin vé quan ly, bao vé RNM: 11 ciu hdi.

Daéi véi phiéu diéu tra danh cho cac ho gia dinh véi
50 phiéu, bao gobm 4 phan:

Thong tin chung: Tén cht ho, nghé nghiép, noi cu
tru, s6 lugng nhan khiu.

Thong tin kinh t€ ndng ho: 4 cau hoi vé tai san s6
hiiu, thu nhap hang thang, hoat dong sinh ké chinh, d6i
tugng nudi ao néu co.

Thong tin vé nhan thiic m6i quan hé gitia sinh ké va
RNM: 8 cau hoi.

3.3. Phuong phdp ban do

Qua trinh phan vung HST dugc thuc hién thong
qua phan mém GIS. Két qua ting dung ky thuat nay la
hé théng cac ban do, so do6 dugc thiét lap (so do vi tri
khu vic nghién ctiu, ban d6 dia mao, thé nhuong, thuy
van, ban d6 hién trang stt dung dat, ban d6 bién d6i cac
hé sinh thai ven bién khu vuc nghién ctu), tii d6 thanh
lap ban d6 phan vung téng hagp.

Co s6 di liéu x4y dung ban d6 phan vung HST
RNM dugc thu thap tit nhiéu nguoén khéc, cac ban do
nén dugc xt ly tii anh vé tinh, ban d6 hoach st dung
dat huyén Tién Yén nam 2014, quy hoach BVMT
huyén Tién Yén ndm 2013, dugc xt ly bang phdn mém
ArcGIS.
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* Dii liéu khong gian
Ban d6 nén dugc s6 hoa va thanh 1ap ti ban d6 nén
dia hinh khu vic nghién ctiu nhu ranh giéi, dudng thay
vuc, hién trang tai nguyén rting, ban d6 thé nhudng,
ban d6 quy hoach st dung dat.
* Dit liéu thudc tinh
Dt liéu vé diéu kién tu nhién, cic nhan t6 sinh thdi:
Nhiét d9, d6 mén, lugng mua, nudc bién dang, do cao
nén day cta HST riing theo cac kich ban bién d6i khi
hau
Dii liéu vé do dac diém sinh thai: Mat d9, dudng
kinh, chiéu cao cuia cay, thanh phan loai cady ngap man
ctia RNM khu vuyc nghién ctu.
* Cdc budc xay dung bdn do phan viing
Can cti vao cac s0 liéu diéu tra, thu thap vé diéu diéu
kién tu, nhién KT - XH, két hgp véi viéc phan tich cac
diéu kién vé khong gian nhu hién trang st dung dat,
thd nhudng, hién trang riing, hién trang thuy vuc.

Thu thip di liéu

Dir liéu khong gian: !

Bin db hién trang rimg, hién trang
si dung dat, thity virc, thé nhuong.
Noi suy Lap cac ban chuyén dé
khong gian
BP cac giai phap

Dir liéu thudc tinh

BD téng hop

!

Ban db phin ving

A Hinh 2. Cdc buéc xdy dyng bdan dé phan ving HST RNM
khu viic nghién ciiu

Céc dai tugng khong gian clia ving nghién ctiu sau
khi dugc s6 hoa va gan thong tin thudc tinh phan mém
ArcGIS véi kha nang phan tich khong gian manh va
chtic nang chong 16p sé dua ra dugc két qua ban do
phan viing HST RNM.

4. Két qua nghién ciu

4.1. Két quad khdo sdt vé khai thdc va sii dung hé
sinh thdi RNM xa Dong Rui
Theo két qua diéu tra khao sat nam 2000, xa Dong
Rui cho dan thué dét ven bién dé lam ddm nudi trong
hai san, cung véi viéc ngudi dan trong vung tu do chét
don cay su, vet d€ lam cti dun... nhiéu dién tich RNM
bi tan phd. Cac ving bai triéu tré nén ngheo kiét, khong
con nhiéu loai thuy hai san cu tra, nhiéu dién tich dat
bai triéu bi hoang hda.
Tl ndm 2005 dén nay, Dong Rui ddy manh mo hinh
quan ly rting cong dong, giao dién tich riing cu thé vé
cho tting thon tréng, cham sdc, bao vé, khai thac nén



nhan thtic ctia nguoi dan vé gia tri RNM dugc nang
cao.

Khai thdc thiy sin: Hién xa Dong Rui c6 t6i 70%
dan s6 lam nghé khai thac hai san ty nhién. Téng san
lugng khai thac thuy san hang nam ting 1én dang ké.
Nédm 2019, san lugng thty san khai thac ting gép 1,2
lan san lugng nam 2010 ly do s6 lugng nguidi dan tham
gia khai thac tang lén.

Viéc tang dién tich nuoi trong thiy san va thi€u quy
hoach trong nuéi trong da dan dén dién tich RNM bi
thu hep, moi trudng nudc bién ven bo khu vic ¢é nguy
co bi 6 nhiém giy anh huéng dén moi trudng séng va
lam suy giam da dang sinh hoc trong vung.
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bd hoang ddm nuoi, bdo hiéu sy phat trién trd lai ctia
hoat dong nuoi trong thuy san.

Céc mo hinh kinh t€ tai khu vic gom nhiéu hgp
phan phu hgp véi diéu kién tu nhién va dic diém KT -
XH cua dia phuong. Co ciu san xuét clia cic mo6 hinh
kinh té, bao gdém cac hgp phén vuon, rudng, chuodng,
rliing, nuoi trong, khai thac thty san, buén ban va mot
s6 nganh nghé khac.

Qua diéu tra va khao sat thuc dia tai dia ban huyén
Tién Yén, tinh Quang Ninh, ¢ thé phan ra thanh 14
kiéu mo6 hinh kinh té nhu sau:

Bang 1. Cac mé hinh kinh té tai xa Pong Rui

Ha
3.300,0
3.200,0
3.100,0
3.000,0
2.900,0
2.800,0
2.700,0

2.600,0

A Hinh 3. Bién dong dién tich rimng giai doan 2000 - 2018

4.2.Tdc dong ciia quy hoach phit trién KT -XH

tdi hé sinh thdi RNM xa Dong Rui

Xay dung khu du lich sinh thdi RNM Péng Rui tai
bai Long Vang: Cac hoat dong du lich sé tac dong manh
dén cac hé sinh thai & day. Ngoai bai bién da cai tao,
bién doi, thi nhiing tham riing quanh Mii Long Vang
sé bi tac dong do du khach vao tham quan, kham pha.

Quy hoach nuéi trong thty san tii nam 2020 - 2030
tang san lugng nuoi trong thay san ti 450 tdn 1én 750
tdn. Diéu nay lam gia tang 6 nhiém moi truong dam
nudi hinh thanh trong qua trinh nuoi, cac chat thai
tu thiic an va cac hod chat tich tu & day ddm nuoi tao
thanh mét 16p bun 6 nhiém.

Dién tich nuoi trong thiy san ctia xa Dong Rui tang
50 ha (nam 2019) 1én 540 ha vao nhiing ndm sau va véi
phuong thtic nudi cong nghiép thi nguén nudc ngot
cung cdp cho nuoi trong thiy san la khong nho, anh
huéng 16n dén nguon nudce sinh hoat ctia nguoi dan
trong x4 va gay nguy co 6 nhiém ngudn nudc ngam.

4.3. Anh huéng ciia hoat dong sinh ké dén hé sinh

thdi RNM xa Dong Rui
Vi dia hinh thép tring & mot s6 xa nhu Pong Rui
tao diéu kién thuén 1gi cho viéc dap ao, ddm nudc min,
nudc 1g d€ nudi trong thiy san, dic biét 1a tom, cua, ca.
Dién tich dam nu6i tom mot vai nam tré lai day dang
c6 xu hudng ting 1én sau mot thoi ky thua 16, pha dam,

STT | Ki€u | M6 hinh san xudt Ty 1é xuét
hién (%)

1 |Kiéul |Vuoén - Chudng- Rudng 24,0

2 | Kiéu2 | Vuon - Chudng - Rudng - 34,67
KTTS

3 |Kiéu3 | Vuon - Chuéng - Rudng - 4,0
KTTS - Budn ban

4 |Kiéu4 |Vuon - Chudng - Ruong - 6,67
NTTS

5 |Kiéu5 | Vuon - Chudng - Rudng - 2,67
NTTS - KTTS

6 |Kiéu6 | Vuon - Chudng - Rudng - 4,0
Buén ban

7 | Kiéu7 |-Vuon - Chudng - KTTS 9,33
-Vuon - Ruong - KTTS
-Chuoéng - Rudng - KTTS

8 | Kiéu8 |-Chuéng- KTTS 4,0
-Ruong - KTTS

9 |Kiéu9 |-Vuon - Chudng 2,67
- Chudng - Rudng

10 | Kiéu 10 | Vudn - Chudng - NTTS - 1,33
Riing

11 | Kiéu 11 | Vuon - Chudng - Budn ban 2,67

12 | Kiéu 12 | Vuon - Rudng - KTTS - 1,33
Buo6n ban

13 | Kiéu 13 | Chuong - NTTS - Budn bén 1,33

14 | Kiéu 14 | Chuéng - Rudng - NTTS 1,33
Téng s6 ho 100

® VCR-NTTS-KTTS © VC/VR/CR A VR-KTTS-BB

=  VCRKTTS ® VCR-BB VC-NTTS-Rg 4 cnNTTS-BB

® VCR-KTTS-BB VC/VR/CR-KTTS @ VC-BB CR-NTTS

V/C/R/-KTT.
VCR-NTTS. LA

A Hinh 4. So déphﬁn b6 cdc mo hinh kinh té theo khong gian
tai xd Pong Rui
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) Moéi trucng

Hién nay, trén dia ban xa khoéng con hién tugng
chét pha rting buia bai, ngudi dan phéi hgp véi chinh
quyén x3, huyén trong viéc quan ly va khoi phuc trong
RNM. Dién tich RNM da dugc phuc hoi, khong con
dat bi bo trong. Ty 1é phiéu danh gia dién tich RNM
hién tai tdng so v6i cac thoi diém 5, 10, 20 ndm trudc
tang dan tu 38% lén 60% va dat 80%. Cac cinh RNM
da phat trién xanh t6t, tdng ciy trung binh ciing cao
1 - 2m. Hién trang RNM hién tai dugc danh gia khoe
manh va phuc héi duge gan 2/3 nhu cd, véi 83% ty 1é
phiéu phong van.

Két qua diéu tra xa hoi hoc cho thdy, 63% s6 nguoi
dugc hoi thu dugc gid tri truc tiép tii RNM, 4% c6 thu
nhap gian tiép tit RNM.

Ty 1é ngudi dan c6 hoat dong khai thac tu nhién lién
quan RNM la 62% véi 43 ho danh bat cua gidng, vang,
4c... va 4 ho danh bat c4, so.

W Bt cua giéng, vang, &c...

B3t cua gidng, vang, &c...
Dénhbitcs, so...
Khong lién quan

1 C6, gidn tiép
B C, tryc tiép

m L3y clii dun hodc 4y gb tir
RNM
B Danhbitcs, so...

Khéng

A Hinh 5. Ty lé nguoi
dan ¢6 thu nhdp nho cdc
gid tri, dich vu ctia RNM
Dong Rui

A Hinh 6. Céc hoat dong khai
thdc ciia ngudi dan trong RNM

4.4. Phéan viing HST RNM xa Dong Rui
a. Phan khu bdo vé nghiém ngat
* Pham vi:

Bao gom toan bd dién tich RNM ty nhién trén song
Voi Lén, song Ba Ché va song Voi Bé thu¢c dia ban xa
Dong Rui va xa Hai Lang huyén Tién Yén.

* Hién trang

Phan khu bdo vé nghiém ngit nam trong khu vuc ¢
su phan b6 cta cac HST ddc trung cho viung HST Ctia
song, HST RNM, HST bai triéu cé dién tich (3.453ha).

Thanh phan loai cac nhém sinh vat dugc ghi nhén
cu thé la: HST Cua song gom c6 509 loai, HST RNM
gom c6 709 loai, HST bai triéu gom c6 593 loai va HST
bam nuoi gom c6 416 loai.

Chi s6 dinh lugng RNM 6 phan khu bao vé nghiém
ngat déu 16n hon phan khu phuc hoéi sinh thai. Bac
biét, cac chi s6 nhu mét do binh quéin (}), tong tiét
dién ngang than (2G/ha) va trit lugng binh quan lam
phan (M/ha) déu cao hon tii 1,5 dén 2,24 lan cho thdy,
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chét lugng RNM 6 phéan khu bao vé nghiém ngat da c6
mtc d6 6n dinh va bén viing hon.

Bang 2. So sanh cac chi s6 dinh lugng RNM giita phan khu
bao vé nghiém ngat va phian khu phuc héi sinh thai

Phén N/ha D 13(cm) Hvn ZG/ha M /ha
khu (m)

Béo vé 2075 6.3 3.483 |7.91242 | 13.08
nghiém

ngat

Phuc 1387.5 5.35 3.175 |3.71896 | 5.85
héi sinh

thai

Nguon: UBND huyén Tién Yén,2019

b. Phan khu phuc hoi sinh thdi
* Pham vi:

Phan khu phuc hoi sinh thai cht yéu la phan dién
tich riing trong trong cac dam nuoi dugc thu hoi véi
trén 1.000 ha, mdt s6 tham rting ty nhién quanh khu
vic Bai Long Vang, nui Hon Bé Ngoai,...va cac bai
triéu trong riing ngdp man. Nhiéu dam nuoi trong thuy
san dugc cap phép ti lau nay bé hoang va hoat dong
khong hiéu qua phai dugc thu hoi lai d€ phuc hoi, tai
sinh riing.

* Hién trang:

Phan khu phuc hoi sinh thai chu yéu la cac HST
riing trong trong cac dam nuoi da dugc thu hoi, HST
bai triéu va mot phan HST RNM. Pang cht y, mét dién
tich 16n ddm nudi trudc day nay da dugc trong phuc
h6i RNM nén sé dan ting tinh da dang va bén viing cho
phan khu nay.

Céc loai quy hiém c¢ gia tri bao ton trong phan khu
phuc héi sinh thai ciing giong nhu trong phan khu bao
vé nghiém ngat, chi khac vé€ s6 lugng cd thé va mat do
phan bé.

¢. Phan khu hanh chinh - dich vu

* Pham vi: Bao gom Khu vuc quan ly (Ban quan ly
KBT), khu vuc dich vu - du lich, cac d@m uom dudng
giong thuy, hai san quy hiém.

* Hién trang: Dong Rui chi ¢6 119,7 ha dam nuoi
con dang san xudt, phan bd rai rac xung quanh hé
thong dé cua xa. S6 dam nudi con lai da va dang bi bo
hoang, nhiing ddm nudi nay dugc dé xuit thu hoi dé tai
sinh rting va t6 chtic cac hoat dong dich vu khac. D6i
v6i khu vuc nay can quan ly chat ché hoat dong nudi
trong thuy san, c6 hé thong giam sat mai trudng dinh
ky va thuong xuyén. Han ché, tién t6i khong cdp méi
gidy phép cho viéc dap dam trong thiy san..

d. Khu vic viing dém

Cé vi tri nim & toa do (23°38°121-23°59’575;
74°46’42-75°75°90). Tong dién tich 9.285 ha, trong do



bai Xuyén: 2.496 ha, Binh Dan: 1.855 ha, Tién Lang:
484 ha, Hai Lang: 2.654 ha, Cong Hoa 1.796 ha.

Ranh gi6i phia ngoai ving dém KBT dat ngép nudc
(PNN) Dong Rui - Tién Yén:

- Phia Tay: gidp duong Quoc 16 18.

- Phia Bic: phdn DNN phia trong dé ngdn méin xa
Hai Lang, Tién Lang va phan ctia song Tién Yén.

- Phia Pong: phan DNN trén séng Voi 16n thudc
cac xa Dai Xuyén va Binh Dan huyén Van Déon.

- Phia Nam: phan DNN thudc xa Cong Hoa trén
song Voi Lén va Voi Bé.

+ Khu vuyc ving dém phia Pong KBT: Ndam & phia
dong KBT DNN DPéng Rui - Tién Yén 1a 2 xa Pai Xuyén
va Binh Dan (huyén Van Don).

+ Khu vyc ving dém phia Nam KBT: Vung dém
phia Nam khu bao ton DNN Dong Rui - Tién Yén la
ving DNN x4 Cong Hoa (TP. Cdm Pha). Theo s6 liéu
quan ly ctia Tram Kiém lam xa Cong Hoa, hién trén dia
ban xa c6 trén 4.500 ha rting,

+ Khu vuyc ving dém phia Bac KBT: Phan DNN
phia trong dé ngdn mdn xa Hai Lang, mo6t phan xa Tién
Lang va phan ctia song Tién Yén.

D= i _‘") \ k
A Hinh 7. Bdn do hién trang A Hinh 8. Bdn do phan ving
st dung ddt xa Dong Rui, hé sinh thdi RMN xda, huyén
huyén Tién Yén Doéng Rui, Tién Yén
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+ Khu vuc viing dém phia Tay KBT: Bao gom phan
phan dién tich 02 xa Hai Lang (Tién Yén) va xa Cong
Hoa (TP. Cdm Pha) chay doc theo dudng quéc 16 18
giap phia tay cua xa bong Rui.

Bao goém phan phan dién tich 2 x4 Hai Lang (Tién
Yén) va xa Cong Hoa (TP. Cadm Pha) chay doc theo
duong quoc 16 18 giap phia Tay ctia xa Dong Rui.

5. Giai phap uu tién dé€ bao vé va phat trién HST
RNM x4 Pong Rui

Cén cu vao két qua phan vung chitc ning HST
RNM Do6ng Rui - Tién Yén nhim ho trg cong tdc quan
ly rting c6 hiéu qué va bén viing can: Kiém ké, danh gia
lai toan bo dién tich dat danh cho nudi trong thuy san
(hién dang dugc nuoi trong, dang dugc trién khai, bi bo
hoang) thu¢c phén khu phuc hoi sinh thai va phan khu
hanh chinh - dich vu; diéu chinh va 6n dinh muc dich
stt dung dat, ranh giéi khu hanh chinh - dich vu va ranh
gi¢i ving dém trong KBT DNN Dong Rui - Tién Yén.
Ul tién trong céc loai ban dia: Vet du, dang, su, mam,
trang...; trong cay trén cac dién tich nudi trong thuy
san bi bo hoang nhdm phuc hoi cic quin xa thuc vat
va tham thuc vat RNM; pha bo cac bé dam bo hoang
dé€ khi trong rting dé tang su luu thong nude ciing nhu
tao su xam ldn cho cac loai ra phia ngoai cac bai boi, bai
triéu mot cach tu nhién; xay dung cac cong trinh phong
chay, chiia chay riing, bao v¢ riing (duong bang, choi
canh, ho chtia nudc, tram bao v¢, duong tuin tra...) &
cac khu rting dac dung, phong ho, cac viing trong diém
da dugc xac dinh vé pha riing va chdy riing; ddy manh
ting dung cong nghé tin hoc, GIS, vién tham vao cong
tac quan ly bao vé rling, theo doi dién bién riing va dét
lam nghiép.

6. Két luan va kién nghi

Hién nay, RNM dang phai d6i mat véi stic ép 16n
tu viéc gia tang dan s, gia tang nhu cdu st dung tai
nguyén nham nang cao chit lugng cudc séng ctia ngudi
dan trong xa.

Bang 3. Pic diém cac phin khu chiic naing HST RNM Pong Rui

KBT Vung dém

Phan khu bao vé|Phan khu phuc | Phan khu Hanh chinh - Dich vu | Ving dém trong | Vung dém ngoai

nghiém ngat hoi sinh thai

3.453ha 2.181ha 314 ha 517 ha 9.285 ha

Pong Rui: 1.963 bong Rui: 2.181 |Ban quan ly KBT (3a) (Pong Hai Lang: 2.654

Hai Lang: 1.490 Rui): 4 Tién Lang: 484
béam uong dudng giéng thay snr bai Xuyén: 2.496
quy hiém (3b) (P6ng Rui): 258 Binh Déan: 1.855
bt danh cho cac hoat dong phat Cong Hoa: 1.796
trién khéc: 52

58,05% 36,67% 5,28% 8,69% 156,10%
5.948 ha 9.802 ha

Chuyén dé IV, thang 12 nam 2020 | 85



Méi truong

Cong tac quan ly khong cé su chong chéo gitia cac
t6 chiic dugc phan cong quan ly, bdo vé riing nhung
chua thuc su phéi hgp tot véi co quan quan ly cap xa va
gilia cac t6 chiic quan ly.

Stt dung phuong phap ban d6 bang va ting dung
cong nghé GIS d€ phan tich, xt ly, biéu dién di liéu
khong gian va thugc tinh cia RNM médn xa Pong Rui
theo cdc vung chiic ndng ctia HST.
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Két qua phan vung HST RNM dugc chialam 4 viing
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phuc hoi sinh thai, phan khu Hanh chinh - dich vu va
khu vyc ving dém nham gitp cho cong tic quan ly
RNM c6 hiéu qua hon trong viéc bao vé, sti dung, mot
cach bén viing tai nguyén RNM & x4 Dong Rui, huyén
Tién Yénm

5. 86 NN&PTNT Qudng Ninh (2004), Bdo cdo nhiém vu quy
hoach RNM tinh Qudng Ninh ndm 2006 - 2015, Qudng
Ninh.

6. UBND huyén Tién Yén (2017), Bdo cdo bdo ton da dang
sinh hoc huyén Tién Yén.

7. UBND huyén Tién Yén (2013), Quy hoach BVMT huyén
Tién Yén tinh Qudng Ninh dén nam 2020 tdm nhin dén nam
2030.

8. UBND huyén Tién Yén (2014), Quy hoach sit dung ddt
huyén Tién Yén tinh Qudng Ninh dén ndam 2020 tdm nhin
dén ndam 2030.



'HIM“W“II

TRAO BOI - THAO LUAN ‘

NGHIEN CUU TONG QUAN CAC PHUGNG PHAP

XAC DINH NGUON DONG GOP BUI PM

PMZ.S

10/

TRONG KHONG KHi XUNG QUANH

Nguyén Thi Hoa

Trung tdm Truyén thong tai nguyén va moéi trucng, B Tai nguyén va Moi trudng

1. bat vin dé

“Bui lo lting” (PM) 1a hén hgp céc hat ran va long
c6 kich thudc rat nho lo ling trong khong khi. Co
2 loai kich ¢& ctia PM trong moi trudng khong khi
xung quanh hién dang dugc nghién ctiu nhiéula PM |
(bui c6 dudng kinh dong hoc nhé hon hodc bing 10
um) va PM_, (bui c6 dudng kinh dong hoc nhé hon
hodc bang 2,5 um). PM,, nhé hon (goi la bui min)
va nam trong tap hgp con ctia PM,, c6 thé luu lai
trong khong khi trong thoi gian dai va bay xa hang
trdm km. Cdc hat tho, hodc cdc phan ti ctia PM, 16n
hon 2,5um, khong ton tai trong khong khi lau va anh
huong cta chung thuong bi han ché béi ching cé xu
huéng lang xuéng bé mit xudi theo chiéu gié tit cac
ngudn phat thai. Cac hat tho 16n hon khong bay dugc
dé dang qua khu vuc d6 thi hodc cac khu vuc rong vi
chung qua 16n dé€ lo lting trong khong khi va cé xu
huéng bi loai bé dé dang khi tiép xtc v6i bé mat. Noi
tom lai, khi kich thudc hat tang, lugng thoi gian cac
hat ton tai trong khong khi giam.

Bui trong khong khi c6 thé dugc chia theo ngudn
phat sinh gém (1) nguon ty nhién va nguén nhéan tao
hodc (2) ngudn so cap va nguén thd cdp. PM, , PM,,
c6 thé phat thai truc tiép vao trong moi trudng khong
khi (dugc goi la bui PM so cap) hoac dugc hinh thanh
tli cdc dang hon hop khi cta oxit sunfua (SO, *»), oxit
nito (NO,), amoni (NH,") va cic hgp chét hitu co bay
hoi khong chtia metan (NHVOC) (dugc goi la bui PM
thit cdp). Ca hai loai nay déu cé thé dugc hinh thanh
tt ngudn tu nhién va do con ngudi. (Norhayati Mohd
Tahir et al. 2013).

Cac yéu t6 nhu gid, bao, chay riing, nui lta la
nhiing nguon phat sinh bui trong ty nhién. Mot s6
yéu t6 khac nhu chdt phéng xa trong ty nhién, séng
bién... cing gop moét phan nhd nguyén nhén vao
phat sinh so cip cua bui PM. Ngudn do con nguai

ThS. Lé Hoang Anh

Téng cuc Moéi trudng, Bo Tai nguyén va Moi trudng
TS. Nguyén Thi Nhat Thanh

Truong Dai hoc Cong nghé, Dai hoc Qudc gia Ha Nji

gay ra gom c6 hoat dong dét nhién liéu cta dong co
dot trong (ddng co diesel va xang dau), d6t nhién liéu
ran (than da, than non, ddu nang va sinh khoi) dot
nhién liéu cho viéc san xudt ning lugng trong cac ho
gia dinh va cong nghiép, cac hoat dong cong nghiép
khac (xay dung, khai thac md, san xudt xi ming, gom
st, gach, va luyén kim), sy x6i mon ctia mat duong do
giao thong dudng bd va mai mon ctia phanh va 16p
xe. Nong nghiép 1a nguén chinh tao nén bui PM c6
chiia amoni (NH,*). Bui PM thti cdp dugc hinh thanh
trong khong khi thong qua cac phan ting héa hoc cua
cac chét 6 nhiém dang khi. Chung la san phdm cta
su bién ddi cua cic oxit nitd trong khi quyén (chu
yéu phat ra bdi giao thong va mot s6 quy trinh cong
nghiép) va luu huynh dioxit tli viéc dot cac nhién liéu
c6 chtia luu huynh. Hat thi cdp chu yéu dugc tim thay
trong bui min (PM, ,).

Treén thé gidi da c6 rat nhiéu nghién ctiu vé nhiing
van dé xung quanh bui PM ciing nhu nhiing co ché
dé han ché nhiing tac dong xdu ctia vin dé 6 nhiém
bui PM. Tuy nhién, & chau A, nhit 1a cic quéc gia
dang phat trién, thong tin vé€ bui ndi chung va bui min
noi riéng van con kha thiéu. Khi nhan thuc vé tac hai
doi véi stic khoe va moéi truong dugc nang 1én, gan
day cac nghién ctiu vé bui PM ngay cang dugc cha y.
Nhiéu nghién ctiu, dic biét & khu vuc chau A da tap
trung vao bui PM, dic biét PM_,, trong do6 st dung
nhiéu phuong phap khac nhau nhu st dung danh gia
tuong quan, moé hinh lan truyén, giai dodn anh vé
tinh hodc st dung phuong phép phén tich héa hoc dé
nghién ctiu vé nguodn phat thai, dic diém vt ly, hoa
hoc cta cac loai bui.

2. Phuong phap danh gia tuong quan

D€ so bo nhan dién cac ngudn phat 6 nhiém tic
dong mot vi tri, c6 thé xem xét tuong quan cdp doi
(pair correlation) gitia cdc chat 6 nhiém. Hai chat 6
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nhiém c6 hé s6 tuong quan 16n, nghia la ham lugng
cta chung cé xu huéng cung tang hodc cung giam
theo thoi gian, vi ¢6 thé lién quan dén mot ngudn
phat chung. Ngugc lai, hai chit 6 nhiém khong cling
ngudn gbc chic chdn sé c6 hé s6 tuong quan bé. Hé s6
tuong quan bé nhit bang 0 khi hai ch4t 6 nhiém dién
bién hoan toan doc lap véi nhau. Hé s6 tuong quan
cuc tri bang +1 (hoan toan dong bién), hoac bing -1
(hoan toan nghich bién). Phuong phap nay thuong
dugc sti dung dong thoi véi cac phuong phéap khac,
chéng han phuong phap phan tich nhén t6 chinh hay
phan tich thanh phan hod hoc d€ c6 thé hiéu r6 hon
btic tranh vé ngudn phat 6 nhiém.

Nghién ctiu tai Han Quéc vé mo phong nong do
bui PM, , khi chi ¢6 s6 liéu vé nong d6 PM da dugc
cong b6 nam 2014. Nghién ctiu nay da dlia trén moi
tuong quan gitta PM,, va PM, dé mo6 phong nong do

M, , (aqgicn.org, 2014).

Mot nghién ctu dién hinh & Viét Nam st dung
phuong phép tuong quan la nghién ctiu nhan dién
cac ngudn phat 6 nhiém tac dong dén tram quan tric
Lang ctia Vién Nang lugng nguyén tt Viét Nam. Két
qua phan tich tuong quan dua trén gid tri trung binh
gio cuia 10 chi tiéu quan tric chat lugng khong khi
tai tram khi tugng Lang trong nam ngay ddu thang
giéng 2003. TSP va PM,  tiong quan rit manh (0,99)
v6i nhau vi PM, | thuong chiém 70-80% ham lugng
cta TSP. Tuong ty, OBC la thanh phan quan trong
trong PM  nén gifia hai chi tiéu nay c6 tuong quan
kha 16n (0,80). Cac khi NO,, CO va NMHC tuong
quan rat manh véi nhau (0,94-0,98) vi chung déu la
khi théi tryc tiép tli xe 6. Nhung SO, chi tuong quan
vtia phai v6i ba chat khi nay, chiing té con cé ngudn
phét SO, khéc, ngoai xe c§ ching han nhu dot than.
0, tuong quan am véi NO,, CO va NMHC thé hién
cd ché phan ting quang hoa tao ra ozone do tiéu huy
cac khi noi trén. Vi moi chat 6 nhiém cé thé do nhiéu
nguoén phat ra, ngugc lai méi loai ngudn lai cé thé
phat ra dong thoi nhiéu chdt 6 nhiém, cho nén nhiing
hé s6 tuong quan cdp doéi trén khong thé noi gi chi
tiét hon vé cac ngudn phat 6 nhiém. C6 kha nhiéu
hé s6 tuong quan thdp va trung binh khéng mang
lai thong tin xac dinh nao vé€ ngudn phat cac chat 6
nhiém.

(Trinh Thi Thuy va cong sy, 2018) cling da danh
gid su anh hudng ctia hién tugng nghich nhiét dén
chat lugng moi truong khong khi tai Ha Noi thong
qua phuong phap danh gia tuong quan st dung thong
ké SPSS v6i kiém dinh independent-Sample T-Test.
Dii liéu PM, . dugc st dung tii 2 tram quan trac moi
trudng khong khi ty dong dit tai Trung tim Quan tric
moi truéng mién Bac, Téng cuc Moi trudng va Dai st
quan My tai Ha Noi. Cac s6 liéu vé thay su thay déi
nhiét do theo do cao dugc thu thap tii tram Khi tugng
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Cao khong Ha Noi ndm 2017. Két qua nghién ctiu cho
thdy su khac biét c6 y nghia thong ké (Sig. < 0,05) gitia
ham lugng PM, | trong khong khi gitta nhiing ngay c6
xay ra hién tugng nghich nhiét va nhiing ngay khong
xay ra nghich nhiét.

3. Phuong phap phan tich thanh phan chinh

Dé€ tién thém mot budc nita trong viéc nhan dién
cac nguodn phat 6 nhiém khong khi, mot s6 nghién
ctiu da st dung phuong phap phéan tich nhén t6 theo
thanh phan chinh (Principal Component Factor
Analysis, PCFA hay Principal Component Analysis,
PCA). bay la mot ky thuat thong ké dugc sti dung rat
phé bién trén thé gidi vao nhiing ndm 1980 dé€ tim
nguon phat 6 nhiém khong khi tii nhiing két qua quan
trac. Ky thuat PCA con dugc dung két hgp véi Phan
tich nhan t6 (Factor Analysis - FA), trong d6 PCA la
phuong phap tao ra cac bién méi véi cac thanh phan
tuyén tinh v6i cac bién géc dé xdc dinh ngudn goc cac
chdt 6 nhiém; FA thuong dugc dp dung sau PCA - thé
hién chi tiét bién dong cac bién quan trong nhét theo
khong gian va thai gian.

(A. Kamaruzzaman et al. 2017) da st dung ky thuat
thong ké da bién nhu PCA, FA d€ xac dinh nguén géc
chinh ctia cac chit 6 nhiém trong khu vuc Putrajaya,
Malaysia. PCA cung v6i FA dugc thuc hién trén cac
bo dit liéu (t6c do gid, hudng gi6, do &m, SO,, NO,,
0,, CO, PM,) cho giai doan 2011-2013 d¢ xac dinh
cac thong s6 ciing nhu xdc dinh cdc nguoén chinh d6i
v6i su bién dong & Putrajaya. Két qua da xdc dinh c6
4 thanh phéan chinh (CPs) dugc xac dinh tri s§ déc
trung 16n hon 0,75, da dugc tinh toan tuong ting 4
trong s6 nhan t6 véi 23%, 46%, 58% va 79% cla tong
bién thién trong bo di liéu khi thuc hién PCA. Chi
cac trong s6 > 0,70 méi dugc dién gidi. Trong s6 nhan
t6 tha 2 (VF2) c6 trong s6 duong manh doi véi toc
do gid, hudng gié (0,828). Viéc van chuyén cac chat
6 nhiém so cép va thu cip tit nguén diém dén ngudn
dién la do t6c do gi6. Trong s6 nhéan t6 thi 3 (VE3) ¢6
trong s6 duong manh déi véi SO, (0,988). Nguon cua
SO, tif d6t nhién liéu dong co xe co gidi, cic nha may
nhiét dién than va chay rting, hoat dong nui lta va
bao bui tli cac nudc lang giéng. Trong s6 nhan to thi
4 (VF4), c6 trong s6 duong manh d6i véi NO, (0,906)
va CO (0,862). Nguodn phat sinh cua CO tii dong co xe
co gidi va tau thuyén, dac biét khi dong co khai dong
dan dén viéc dét chdy khong hoan toan. NO, phan
16n ti hoat dong cong nghiép ciing nhu do tic dudng.

Mot nghién ctiu chuyén sau khac theo phuong
phap PCA dugc thuc hién déi v6i bién dong theo mua
cta ddc diém hoéa hoc ion d6i vé6i thanh phéan vo co
ctia PM, , va xdc dinh nguon géc ctia mudi hai ion vo
ca co the hoa tan trong nuéc (WSII) tai 4 vi tri dai
dién cua Hang Chéau va Ninh Ba, Trung Quéc (Jing-



Sha Xu et al. 2017). Két qua PCA cho thdy ngudn goc
cta WSII cht yéu dén tu phat thai cong nghiép, dot
sinh khoi, chuyén hoa cua sol khi vo co thit cap, mot
phan khong nhiéu lam tu bui va cac vat chat tu dat
da, mot phan nho tii mudi bién. Ngoai ra, phén tich
“backward trajectories” khoi khi cing chi ra sy dong
gop cua van chuyén xuyén bién gidi cic sol khi tu
vung 6 nhiém nédng phia bac Trung Qudéc.

4. Phuong phap phan tich thanh phan héa hoc
két hgp mo6 hinh

Phén tich thanh phan hoa hoc két hgp véi PCA sé
nhén dién t6t hon d6i véi ngudn géc phat sinh cua
bui. (Norhayati Mohd Tahir et al. 2013) da st dung
PCA dé€ phan tich thanh phén ciu tao cta bui tho
(PM,_ ) va bui min (PM,,) tai thi trdn ven bién &
Kuala Terengganu, Malaysia. Theo nghién ctiu nay, cé
6 thanh phan hod hoc chinh déng gép vao bui min cua
khu vuc dugc xdc dinh, bao gom: sol khi khoang chat
(dat), khi ti phuong tién co gidi, sol khi dai duong,
sol khi giao thong, sol khi thi cdp va dot sinh khai.
Nhiing thanh phén nay chiém téi 73% toan bd cac
thanh phan trong phéan tich thanh phéan géc. Do6i véi
bui tho, phén tich thanh phan gbc cho thdy 80% céac
thanh phan tuong tu d6i v6i bui min tuy nhién mtc
do quan trong thi cé khac nhau.

Trong mdt nghién ctiu vé 6 nhiém bui PM & 6
thanh phé chau A trong khodng thoi gian 2001-2004,
(Oanh, N.T.K et al, 2006) da xac dinh cac thanh phan
héa hoc chinh ctia bui PM,, PM, .. Céc thanh phan
nhu nhém khoang chét (bao gom cac oxit ctia Al Ca,
Si, Ti, Fe, Na, Mg, K), nhoém vét chét hiiu co, mudi
bién va cic mudi NO,, SO*, NH," da dugc phan
tich dé tu d6 xac dinh cac nguén dong g(’)p doi véi
bui PM , PM, .. Két qua khdi qudt cho tit cd 6 thanh
phd, thanh phan chinh ctia PM,, va PM 1a nhém vat
chit hiiu co, EC/BC,NO, va SO > va cic khoang chat.
Nhém vat chét hiiu co va céc bon nguyén t6 cé thé
dén tii nhiéu ngudn nhu giao thong, dét sinh khai va
dot nhién liéu trong hoat dong dén sinh.

(Yuan et al. 2006) cing da xdc dinh nguén PM
tai Hong Kong bang cach st dung cac phép do thanh
phan hod hoc két hop véi ing dung mo hinh thu nhan
Unmix va PMF (Positive Matrix Factorization). Theo
dé, 7 ngudn dugc xac dinh bdi Unmix va 9 ngudn
dugc xac dinh boi PMF tii mot bo dii liéu két hgp bao
gdm tat cad cac tram quan trdc. N6i chung, phat thai
sulfate thi cdp va 6 t6 dia phuong dong gép 16n nhat
vao PM,, 6 Hong Kong (25% méi loai), tiép theo la
nitrat thi cap (12%). Dong goép tli cac loai ngudn khac
dudi 10%.

O Viét Nam cac nghién ctiu vé cic thanh phin
hod hoc trong bui, dac biét la bui min bang phuong
phap phan tich hoa hoc va viéc xac dinh cac nguén 6
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nhiém van con mét s6 han ché. Viéc phan tich thanh
phan ctia bui thuong dugc két hgp véi cac moé hinh
(chdng han mo6 hinh PMF) dé xac dinh ngu6n géc
bui. Cac nghién ctiu nay hiu hét déu dugc thuc hién
trong khuon khé cac du an hgp tic qudc té, doi hoi
ky thuat cao va kinh phi 16n, phuong phap phén tich
hoéa hoc ciing chua dugc cac phong thi nghiém trong
nudc trién khai. Tuy nhién, ciing da c6 nhiing nghién
ctiu di theo phuong phap nay va thu dugc nhiing két
qua dang ké.

Nhoém cac nha khoa hoc thu¢c Truong Pai hoc
Khoa hoc Ty nhién da phéi hop véi Hoc vién cong
nghé chau A (AIT) tién hanh ldy mau xac dinh néng
do bui PM , PM, , tai 7 diém (thudc Ha Noi, Tam Dao
(Vinh Phuc) Thuan Thanh (Bac Ninh)) va phan tich
thanh phéan hoéa hoc ctia cac loai bui ké trén, bao gom:
cac Ion, carbon den (BC), cac chat hydro carbon thom
da vong (PAHs). Két qua da chi ra thuc trang chat
lugng moi truong khong khi tai mot s6 noi quan trac
da bi 6 nhiém bui PM, . Cic mo hinh noi ti€p nhan
nhu PMF, CBM ciing da dugc chay véi cac so liéu
phan tich chi ra mot s6 dang nguon thai chinh ctia bui
PM , PM, . nhu nguon giao thong, nguon canh tic
nong nghiép (dot cac chét thai nong nghiép) va nguoén
d6t nhién liéu than da.

(Co, HX et al. 2014) da phan tich vé muc d¢ va
thanh phédn cta bui lo lting trong khong khi xung
quanh & Vuon Qudc gia Tam Pao - Vinh Phuc. Két
qua nghién ctiu cho thdy, nong do PM 24 gi¢ & khu
vic cao nhdt trong mua kho, tiép theo 1a thoi gian
chuyén tiép gitta 2 mua va thap nhét trong muia mua.
Bui min (PM,,) chiém ty 1¢ I6n, trén 70% khéi lugng
PM | Nghlen ctiu nay su dung phuong phap phan
tich thanh phan hoa hoc dé xac dinh mot s6 nguodn
thai chinh ctia bui PM. Nghién ctiu cling st dung mo
hinh HYSPLIT d€ phan tich dudng di ctia cac khoi
khi t6i dia diém nghién ctiu. Mot trong nhiing két qua
cho thay nong d¢ bui PM tai khu vuc nghién ctiu chiu
anh hudng ctia yéu té6 muia va c6 sy doéng gop cuia van
chuyén 6 nhiém xuyén bién gidi.

Mot dé tai nghién ctiu khac cua (Hien, Bac, and
Thinh 2004) st dung m6 hinh PMF mé phéng PM |
trong diéu kién gié mua & mién bic Viét Nam. Dii liéu

M,, thé va min dugc quan trac tai Ha Noi d€ phan
tich BC va cac ion hoa toan trong nudc (WSI), sau
d6 dugc phan ra cho 3 quy dao: Phia Bac, qua ving
luc dia Trung Quéc, Dong Béc, qua vung bién Pong,
va Tay Nam qua ban dao Indo. Thong qua st dung
ky thuat PMF cho mdi quy dao riéng biét, sau hodc
bay ngudn phat tit méi kiéu quy dao dugc trich xuit
bao gom bui dat, phat thai so cip va thu cép ti hoat
dong daot (LB), bui dudng giao thong, mudi bién, sol
khi va nguén luu chuyén tit xa (LRT). Két qua cho
thdy nguon luu chuyén tu xa dong gop rat it vao thanh
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phan bui tho, nhung chiém téi 50%, 34% va 33%
thanh phan bui min tuong ting véi tling quy dao 1, 2
va 3. Hon 2/3 cac sulfat min la do nguén luu chuyén
ti xa lién két véi cac ammonium. So sanh cac nguén
LRT va LB cho thdy, khong khi tu phia Bic - Pong
Bic 6 nhiém hon quy dao phia Tay Nam. Su déng
gop sol khi tt LRT tuong phan theo mua véi nong
do bui t6i da vao mua dong va t6i thiéu vao mua he.
Nghién ctiu cho théy sol khi vin chuyén tu xa (LRT)
da dugc phat hién nhu mot thanh phan cha chét caa
PM, ,, ching chtta Ammonium Sulphate, Cacbon den
va Kali. Thanh phén nay manh hon ca khi khéi khong
khi lanh dén mién Bac qua luc dia Trung Hoa. Trung
binh, LRT chiém 35% khoéi lugng bui min. Ngudén
phat bui thé chu yéu la bui duong/bui dat, thanh
phan nay manh lén rit nhiéu vé muia kho khi cac khoi
khong khi lanh di ngang qua luc dia Trung Hoa trudc
khi dén mién Bic Viét nam. Sulphate va Nitrate c6
mat trong bui thé do phan tng hod hoc ctia cac khi
Sulfur va Nitrogen v6i thanh phan alkaline trong cac
hat khoang vat.

(Hai, C.D, Oanh, N.T.K, 2013) st dung két hop
mo hinh PMF va HYSPLIT danh gia tdc dong cua cac
yéu to khi tugng va phat thai & dia phuong va khu
vuc dén ndng do va thanh phan bui & Ha Noi. PMF
cho 7 nguén yéu t6 bui PM,, bao gém: PM hon hgp
tht cap (40%), hoat dong dun ndu gia dinh va thuong
mai (16%), sulfate thit cdp (16%), hdon hgp mudi bién
(11%), cong nghiép va cac 1o dot (6%), xay dung (1%).
Su dong gop clia cac nguon dia phuong va kha ning
van chuyén tdm xa dugc phan tich st dung thanh
phan cta PM va su bién thién c6 lién quan dén cac
ngudn hoat dong va vi tri & dia phuong, quy dao mo
hinh béi HYSPLIT.

5. Phuong phap stt dung moé hinh

Viéc sti dung md hinh kiém soat chét lugng khong
khi cho két qua nhanh chéng va c6 hiéu qua kinh té
khi ma cac trang thiét bi do dac 6 nhiém khong khi
con han ché. Tl nhiing ndm 70 trd lai day, cac mo
hinh todn d€ tinh todn phat tdn chit 6 nhiém khong
khi dugc phat trién manh véi trén 20 dang md hinh va
chung thudng dugc hoan thién theo diéu kién ctia moéi
quoc gia (Van Hiu Tap, 2016). O Viét Nam, phuong
phdp moé hinh hoa hién nay dugc st dung phé bién
hon trong viéc phan tich va danh gid hién trang ciing
nhu du béo cic tic dong mdi truong khong khi dé
khic phuc céc han ché do dac do mang luéi quan trac
chua du manh. Cac yéu t6 khi tugng dong vai tro rat
quan trong trong phuong phap moé hinh hoéa d€ tinh
toan va du bao kha nang lan truyén chat 6 nhiém. Cac
mo hinh dugc chia thanh 3 nhém: m6 hinh thong ké,
md hinh dong luc va mo hinh s6 tri; ching cé thé st
dung doc lap hodc két hgp véi mo hinh khac hodc két
hop anh vé tinh d€ ting hiéu qua st dung.
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Trén thé gigi, TAPOM la mot trong nhiing mo
hinh dugc ting dung kha nhiéu nuéc & khu vic Chau
Au nhu Thuy Sy, Tay Ban Nha, Phép, Italia... khu vuc
Nam My nhu Colombia, Mexico va ca & Viét Nam
(TP.HCM), dugc xay dung boi PAS - EPFL - mo
phong qua trinh chuyén hoéa cac chit 6 nhiém khong
khi trong khi quyén. Pay la moé hinh vén chuyén va
quang hoéa hoc khong gian ba chiéu theo mé hinh
Euler. M6 hinh chét lugng khong khi 1a cong cu todn
hoc mo ta qua trinh van chuyén, khuéch tdn va chuyén
hoéa céc phan ting hoa hoc ctia cac chit 6 nhiém trong
khong khi. Berliand va Sutton (dang cai tién cua mo
hinh Gauss) cting 1a hai moé hinh dugc st dung rong
rai trén thé gidi d€ danh gia, du bao cac chat 6 nhiém
khong khi thai ra tit cdc ngudn thai cong nghiép, dan
sinh, giao thong vén tai, xdy dung va khai khoang.

(Hiep et al. 2016) mo6 phong va du doan su van
chuyén chédt 6 nhiém trong khoang thoi gian dién
ra chédy rling va dot rom ra 6 Pong Nam A bing di
liéu mo hinh khi tugng va quan sat tii v¢ tinh va mat
dat. Ca WRF va HYSPLIT dugc st dung dong thoi
dé nghién ctiu va so sanh két qua véi di liéu MODIS
AOD, CALIOP va tram quan trac PM CO trén vung
Thai Lan, Hong Kong va Pai Loan. K& qua mo hinh
cho thdy, nd6ng do 6 nhiém trong mua d6t rom ra thang
3/2014 dugc van chuyén ti khu vuc dia cao dén phia
Nam ctia Trung Quéc, Hong Kong, Dai Loan. Mot
chiing ct quan trong la viéc dot rom ra gitia thang 3
khong chi la nguyén nhan dan dén 6 nhiém bui 6 Théi
Lan ma con anh hudng dén chat lugng khong khi &
Hoéng Kong va Dai Loan.

O Viét Nam, (Pham Thi Viét Anh, 2001) st dung
hai mo6 hinh Berliand va Sutton dé danh gia hién trang
modi truong khong khi TP. Ha Noi nam 2010 do cac
ngudn thai cong nghiép gay ra. Két qua cho thdy, nhin
chung Ha N¢i bi 6 nhiém TSP & mtic d6 cao, nhiéu khu
vic bi 6 nhiém dén 40% s6 ngay trong nam. (Nguyén
Huynh Anh Tuyét va cong sy, 2016) da danh gid mtic
do6 6 nhiém khong khi hai bén tuyén dai 16 Binh Duong
do dnh hudng ctia hoat dong giao thong bang mo hinh
Sutton két hgp phan mém Surfer. Két qua cho thiy, ndong
dd cac chat CO, NO, va PM, nidm trong gi6i han cho
phép ctia QCVN 05:2013/BTNMT, chting t6 hoat dong
giao thong trén dai 16 Binh Duong chua gay anh huéng
dén chat lugng mai truong khong khi xung quanh.

bé nghién ctiu nhiing tac dong ctia cac chinh sach
giam phat thai cho Ha Noi va cac tinh lan can, véi
su trg giup ctia GAINS, mot loat cidc phan b6 nguén
thai dugc dua ra giup udc tinh dong gop hién tai cta
cac nganh chu chét (vi du: cac nha may dién va cong
nghiép, giao thong, d6t nhién liéu trong sinh hoat
hang ngay, nong nghiép) vao nong do PM, , trong khu
vic (d6 phan giai khong gian 12 0,1° x 0,1°) (Simpson
va cong su, 2012).



Mo hinh AERMOD cua US EPA da dugc ap dung
dé danh gia chét lugng khong khi tai cdng ty xi ming
Bim Son, Thanh Hod. (Pham Thé Anh va cdng su,
2010) cho thdy, AERMOD c6 thé ap dung déi véi vi
tri dia hinh cta Bim son, Thanh Hoéa va cac ving phu
can.

(Bac et al. 2006) da st dung mé hinh HYSPLIT
dé mo phong va tinh toan nong do PM,, va PM  tu
cac s6 liéu quan trac va cac tham s6 khi tugng (nhiét
do, lugng mua, toc do gio, hudng gié va d 4m) tai
tram Lang, Ha Noi. Meti - lis dugc st dung d€ danh
gid su bién dong 6 nhiém khong khi theo ngay dém
va mua cua diéu kién khi hau vung nui khu vuc Tay
Nguyén (TS. Pam Quang Tho, 2014) va tinh toan phat
tan mot s6 chit gay 6 nhiém khong khi tit hoat dong
giao thong va cdng nghiép trén dia ban thanh pho
Thai Nguyén (Poan Thi Hoang Yén, 2013) (Van Hiiu
Tép, 2016).

D€ udc tinh 6 nhiém khong khi & cip dudng pho,
(Ngo Tho Hung va cdng su, 2014) da sti dung mo hinh
OSPM cho 5 duong phé. Két qua nghién ctiu cho thdy,
xe may la loai phuong tién cht dao & Ha N¢i, chiém
92-95% tOng s6 phuong tién giao thong va la nguén
phat thai chinh trén duong pho, dong gép 56% NOXx,
65% SO,, 94% CO, 92% BNZ va 86% khi thdi PM .
Céc loai xe tai va 0 to tii 4 dén 16 chd cang c6 dong
gop tuong doi 16n vao lugng khi thai NO_va SO,. Xe
tdi dong gop 21% lugng khi thai NO_va 10% lugng
khi thai SO,, va loai xe hoi 4-16 ch6 dong gop 14%
NO, va 19% lugng khi SO,

Mot nghién ctu khiac md phong lan truyén o
nhiém bui PM, tii hoat dong giao thong trén tuyén
dudng Trudng Chinh - Ha Noi baing CALROADS
VIEW da cho thay, anh hudng ctua hoat dong giao
thong duong bo dén néng do bui PM  tai khu vuc
dan cu doc theo tuyén duong la kha dang ké. Nong
do bui trung binh gi¢ bién thién theo tling gio trong
ngay va cé tuong quan kha chét ché véi su bién thién
luu lugng xe theo gio trong ngay trén dudng Trudng
Chinh (hé s6 tuong quan la 0,74). Vé6i huéng gié chu
dao la bong Nam (tan sudt 33%) thi khu vuc chiu anh
hudng 16n nhat do lan truyén bui PM, trong khong
khi la khu vuc dan cu phia quan Pong Da bén canh
dudng Truong Chinh. Trong khi d6 huéng gié Pong
Bac (chiém tan sudt 15,2%) sé gy anh hudng dén khu
vic dan cu quan Thanh Xuén canh duong Truong
Chinh. Theo nghién ctu nay, nong do bui PM,  tii mé
phong thdp hon kha nhiéu so v6i két qua quan trac
bui PM,, thuc té tai tuyén dudng Truong Chinh, sai
s0 gitia gitia két qua mo phong va két qua quan trac la
khoang 15,5% dén 26,5% do PM,, con dugc phat sinh
ti cac hoat dong cong nghiép va dan sinh (Duong
Ngoc Bach va cdng su, 2016).

(Lé Van Quy va cong su, 2018) md phong nong
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dd cac chat 6 nhiém trong khong khi tai Viét Nam
thong qua b cong cu két ndi song song gitia mo hinh
du bao thai tiét WRF va mo hinh chét lugng khong
khi CMAQ. Cac két qua md phong cho thdy, nhiing
khu vuc c6 nong do 6 nhiém cao chu yéu tip trung
& vung Dong bang song Hong va Pong bing song
Ctiu Long. Nong do CO, PM, ,, SO, va NO, mé phdng
vao mua dong (thang 1) thucng cao hon vao mia he
(thang 7) do nong do cac chat khi mua mua thuong
bi lang dong nhiéu hon nén ca gid tri nong do va muc
do phat tan cta cac khi cing nho hon so véi cac thang
mua kho. Mot nghién ctiu gan nhat cling Ging dung
md hinh WRF/CMAQ dé phén tich nguén phat thai
bui PM, , tiém ndng vao thang 12/2010 (T. H. Nguyen,
Nagashlma, and Doan 2020).

(Ho, 2017) u6c tinh PM, & TP. H6 Chi Minh va
danh gia anh hudng dén stic khoe thong qua viéc st
dung mo hinh Emission Sensitivity dé€ ki€m ké phat
thai tif hoat dong giao thong van tai. Sau do, st dung
md hinh Finite Volume model (FVM) va m6 hinh
TAPOM d€ mo6 phong diéu kién khi tugng va phan bo
PM,  trén TP. H6 Chi Minh. BenMAP dugc st dung dé
tinh todn s6 lugng t vong va thiét hai kinh t€ do PM, .

Mo hinh WRF-Chem da mé phong nong do bui
PM,. va PM  vao mua dong (thang 1) va mua he
(thang 7) nam 2014 va kiém chting két qua moé phong
v6i dii liéu tram tai khu vyc phia Bic Viét Nam (Do
et al. 2020). Ngoai ra, nghién ctiu cling sti dung mo
hinh nay d€ danh gia anh hudng cua dét sinh khoéi
vao thiang 5 - thang 6 theo khong gian va thoi gian
dén chét lugng khong khi tai khu vuc phia Bac. Bo di
liéu vé tinh VIIRS dugc sti dung d€ cung cép b6 trg
dii liéu d€ quan sat cac diém chay. Két qua mo phong
cho thdy, nong d¢ bui PM, va PM, , cao hon vao thoi
gian va khu vuc c¢6 s6 lugng dam chay 16n hon dugc
tim thay.

6. Phuong phap st dung anh vé tinh

Bén canh viéc sti dung cac mo hinh tinh toan hay
phan tich thanh phén hoéa hoc dé xic dinh nguén
goc va muc do 6 nhiém bui, thi viéc st dung anh vé
tinh ciing 1a mot huéng ti€p can cho nhiéu két qua
kha quan. Viéc st dung anh vé tinh gidm sat 6 nhiém
khong khi tap trung vao udc tinh cac thong so6: bui
min PM (tti sol khi AOD), NMVOC va khi (NO,, SO,,
CO, CH,, va CO,). Cdc nghién ctiu gan day chi ra tiém
ning trong viéc stii dung cong nghé anh vé tinh vién
tham cho x4y dung ban d6 va gidm sat 6 nhiém két
hgp véi cac ngudn quan tric mat dat (Badarinatha et
al. 2009; Monks and Beirle 2011). Cac anh sol khi c6
thé dugc tich hgp véi di liéu quan trac bui trong cac
mo hinh udc tinh mdc d6 6 nhiém nhdm ting chat
lugng tinh todn va dy dodn ctia cdc mo hinh nay. Cac
phuong phap udc tinh PM rat da dang, tii hoi quy
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tuyén tinh (Linear Regression - LR), da héi quy tuyén
tinh (Multiple Linear Regression) dén SVR (Support
Vector Regression) va SOM (Self Organizing Map)
(Gupta and Christopher 2009; Hirtl et al. 2013; Yahi et
al. 2011). Méi lién hé¢ gitia AOT va PM,,/PM  da dugc
xem x¢ét trén nhiéu ving mién khac nhau (Y, Phap,
Ha Lan, My, Malaysia, HongKong, Sydney, Thuy Si,
Delhi, NewYork) véi cac diéu kién thuc nghiém khac
nhau (Chu et al. 2003) (Wang et al. 2003) (Engel-Cox
et al. 2004) (Y. Liu et al. 2007).

Viéc so sinh AOD MODIS (AOD quan trac tii anh
vé tinh MODIS) va AOD AERONET (AOD quan sat
ti mang AERONET) tai cdc khu vuc khac nhau dugc
rat nhiéu tac gia trén thé gidi tién hanh. Két qua cta
cac nghién ctiu cho thdy, hé s6 tuong quan gitta AOD
MODIS va AOD AERONET tai mot s6 khu vuc trén
thé gidi bién dai tii 0,62 dén 0,99 va tai mot vi tri thi hé
s6 tuong quan va su chénh léch nay ciing bién d6i theo
mua trong ndm (Tripathi va cong sy, 2005; Qifang Xu
va cong su, 2005; Mielonen va cong su, 2011; Qi Yulei
va cong su, 2013; Sanjay More va cong su, 2013).

(Bridhikitti. 2013) khao sat cac 16p 6 nhiém khong
khi & khu d6 thi ctia Bangkok tii anh CALIPSO trong
cac nam ti 2007 dén nam 2011. Két qua cho thdy,
16p sol khi do dét sinh khoi la quan sat dugc thuong
xuyén nhét, cac 16p khéilam bién doi va gia tang nong
do AOD cao. Cac 16p khoi nay c6 thé dong gop vao su
phat thai bén ngoai khu vuc do6 thi Thai Lan. (Q. Liu
et al. 2017) st dung dii liéu quan sat tii CALIPSO dé
phan tich cac ddc tinh ctia sol khi gan bé mdt cing nhu
& tang doi luu gitia cic vung d6 thi Bac Kinh - Thién
Téan - Ha Bic (Vung A) va vung dong Bang song
Duong Tt (Vung B) & Trung Qudc. Két qua cho thay,
0 nhiém khéi bui ¢ viing A lién quan dén ca sol khi dia
phuong va ca noi khéc trong khi tai ving B, khoi bui
lién quan dén nguon nhan tao dia phuong. Nghién
ctiu cling chi ra su phan b theo d6 cao ctia cac sol khi
hinh cau va khong phai hinh cdu tai hai khu vuc nay
theo mua. Tt d6 nhan dinh, ty 1é bui min & ving A
la nghiém trong hon vung B. (Qin et al. 2016) nghién
ctu sol khi xuyén bién gii 6 Trung Quéc trong thong
qua st dung két hop di liéu quan trac PM, ,, di li¢u
lidar mat dat, da liéu vé tinh MODIS va CALIPSO,
di liéu khi tugng va mo hinh quy dao ngugc. Con
(Zhao, Yin, and Qu 2015) xac dinh nguén bui & Lan
Chau, Trung Qudc st dung két hgp mo hinh quy dao
HYSPLIT, d¢ sau sol khi tii anh MODIS va phan bé
sol khi theo chiéu doc tit vé tinh CALIPSO.

Tai Viét Nam, viéc st dung anh v¢ tinh sol khi
udc tinh nong dé bui PM da dugc nghién ctu va
phat trién trong nhung nam gin day. Trong nghién
ctiu ctia (Tran Thi Van va cdng sy, 2014) da tiép can
theo hudng st dung cong nghé vién tham dé giam
sat thanh phan byi PM  tif anh vé tinh Landsat cho
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TP. H6 Chi Minh. Két qua cho thay, phan b6 nong do
PM  cao dugc phat hién trén cac diém giao 16 va truc
16 giao thong, khu cong nghiép va cac khu vuc c6 cong
trinh xay dung. Mot nghién ctiu khac ctia (N.N. Hung
va cOng su, 2018) da sti dung anh Landsat 8 OLI va di
liéu do bui bing mat nham xdc dinh bui PM, trong
khong khi khu vic Ha Noi.

(T.T Van va cong sy, 2012) da nghién ctu phat
hién thanh phan bui PM  ti dnh vé¢ tinh SPOT 5
va cho thdy, phan bé khong gian nong do bui PM |
> 200ug/m’ dugc phat hién hau hét trén cac truc 1o
giao thong, cac khu cong nghiép va ca khu dan cu.
Trong mot nghién ctiu khac cia (Hung et al. 2016),
anh sol khi SPOT dugc st dung d€ udc tinh ban do6
bui PM  trén viing Ha Noi v6i do phan giai 60m. Két
quéa ki€ém chiing khi so sanh két qua u6c tinh PM |
va di liéu quan trac tuong déi tét, xu hudng bién déi
theo khong gian cé su tuong ting véi cac két qua khao
sat va diéu tra. San phdm PM udc tinh cua hai b cam
bién la MODIS/Terra, Aqua va VIIRS/S-NPP da dugc
stt dung d€ so sanh danh gia chit lugng mo hinh chét
lugng khong khi trén khu vuc nghién ctu.

Nhoém nghién ctiu ctia Truong Pai hoc Cong nghé
da xay ding ban do6 bui PM, , cho Ha N¢i véi d6 phan
gidi 1km tU ndm 2012-2014 (T. N. T. Nguyen et al.
2014) va thyc hién xay dung ban d6 PM,, tli vé tinh
MODIS trén pham vi toan quoc. Két qua danh gia
gitia gid tri PM tai tram quan trdc va gia tri u6c tinh
tt anh vé tinh c6 tuong quan cao, v6i R2 = 0,64 (T. T.
N. Nguyen et al. 2015). Ngoai ra, (P.X. Thanh va cong
su, 2011) da tién hanh nghién ctiu anh hudng ctia mua
va hoan luu gié mua t6i AOD MODIS tai tram Bac
Liéu va Bic Giang. (Tran et al. 2018) da st dung san
phdm aerosol VIIRS (tit nam 2012 dén nam 2015) va
CALIPSO Aerosol Layer Version 3.01 (tii nam 2006
- 2015) d€ phan tich thanh phén sol khi xung quanh
tram Nghia D6, Nha Trang va Bac Liéu tuong ting véi
mién Bac, mién Trung va mién Nam ctia Viét Nam
cho cac thang khac nhau.

Nhu véy, v6i sy phat trién ctia cong nghé dnh vé
tinh trong thoi gian gan day cho thdy tiém ndng cua
chung trong viéc theo déi hién trang va phan tich dac
diém 6 nhiém khong khi tii cdp do toan cau cho dén
cdp do khu vuc, qudc gia cling nhu cdp do thi, bén canh
cac phuong phap quan trac tai mat dat.

7. Két luan

Téng quan nay tip trung vao cac nghién ciu vé
bui PM da dugc cong bo trén thé gidi, bao gom cac
van dé vé hién trang, ngudn phat sinh va moéi quan hé
v6i cac yéu t6 khi tugng va cac chat khac trong khong
khi. Qua cac nghién ctiu cho thdy, da cé rit nhiéu
nghién ctiu vé€ nhiing vin dé xung quanh bui PM, tuy
nhién, & chau A, nhat 1a cac qudc gia dang phat trién,



thong tin vé€ bui noéi chung va bui min noéi riéng van
con kha thiéu. O khu vuc chiu A, cic nghién ctu vé
vao bui PM, ddc biét PM, ,, tap trung nhiéu & nhiing
qudc gia phat trién, stt dung nhiéu phuong phap khac
nhau nhu st dung déanh gia tuong quan, mo hinh lan
truyén, giai doan anh vé tinh hodc sti dung phuong
phap phan tich héa hoc d€ nghién ctiu vé ngudn phat
thai, dac diém vat ly, hoa hoc cua céc loai bui. M6i
cach tiép can déu c6 nhiing nhugc diém va vu diém
riéng. Viéc st dung doc lap moét phuong phap hay
két hop hai hodc ba phuong phéap sé phu thudc vao
cach ti€ép can va muc dich ctia mdi cong trinh nghién
ctiu. Tuy nhién viéc két hgp cac phuong phap sé phat
huy dugc thé manh cing nhu khac phuc dugc nhiing
diém han ché cta tiing phuong phap.
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TEP CHi

Méi truong

NGHIEN CUU UNG DUNG PHUONG PHAP VIEN THAM VA GIS
TRONG DANH GIA MOI TRUGNG CHIEN LUGC GOP PHAN
PHAT TRIEN BEN VUNG KINH TE - XA HOI

iéc xac dinh xu huéng cac van dé mai truong

\ / chinh ciing nhu cong tac gidm sat moi truong
trong danh gid moi truong chién luge (BPMC)

cht yéu theo phuong phép truyén thong la dua trén
phan tich chudi s6 liéu théng ké vé cac chi tiéu phat trién
kinh té, xa hoi va moi trudong d€ nhan dinh xu huéng
cac van dé moi truong chinh trong qua khi va giai doan
trién khai chién lugc, quy hoach, ké hoach (CQK) phan
16n la dinh tinh, thiéu dinh lugng, viéc st dung phuong
phdp anh vién thdm va GIS trong PMC chua phé bién.
Nghién ctiu quy trinh ing dung vién tham va GIS d¢€ du
bao, danh gia dién bién ctia mot s6 van dé moi trudng
chinh trong viéc xay dung, theo do6i va giam sat danh gia
moi trudng chién luge ctia Bac Ninh da chi ra uu diém
ctia phuong phédp vién tham va GIS trong linh vuc nay.

DMC da trg thanh cong cu quan trong nham muc
tiéu phat trién bén viing cta cac dy an chién lugc,
quy hoach, ké hoach (CQK). Trong PMC, c6 nhiéu
ndi dung can phai thuc hién, trong do6, cé nhiing noi
dung quan trong la: Panh gia cac tac dong va tac dong
tich lay cua cac dy an thanh phan. D€ thuc hién cac
néi dung trén day, dén nay, c6 nhiéu phuong phap st
dung trong PMC nhu phuong phdp danh muc kiém
tra (Checklist), ma trdn tdc dong (Matrix impact),
phan tich xu hudng va ngoai suy (Trend analysis and
extrapolation), m6 hinh (Modelling), phuong phap
Delphi... Méi phuong phap déu c6 nhiing uu, nhugc
diém va diéu kién ting dung riéng, tuy vy, da s6 cac
phuong phép trén day thuong chi dua ra cac nhin dinh
dinh tinh, cht quan (Subjective).

O Viét Nam, chua c6 CQK nao st dung vién tham
va GIS trong cac ngi dung PMC néi chung va st dung
vién tham, GIS nhu mot cong cu dé phan tich cac tiéu
chilya chon phuong an t6i uu va danh gia tac dong tich
lay néi riéng.

Do véy, Dé tai “Nghién ctiu co sé khoa hoc ting dung
vién tham va GIS dé€ du béo, danh gia dién bién ctia mot
s6 van dé moi truong chinh trong viéc xay dung, theo
doi va giam sat DPMC cua dia phuong” dugc thuc hién
v6i muc dich la nghién ctu Ging dung anh vién tham va
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Cuc Vién thdm Qudc gia

TS. Pao Van Hién

Khoa Méi trudong, Truong Dai hoc Khoa hoc Ty nhién

1
4’| Lap nhém tw van DMC vaxay dung ké hoach I<- -----
e

chuin bi ké hoach tham van  [* -~~~

Xac dinh cac bénlién quan cha yéu va
an <

Xac dinh muc tiéu méi oxuwdong va cac 3
van dé méi rudmg lién quan dén CQK

Phan tich dién bién méi wuwong khi
khéng thyc hién CQK

l

Panh gia vé cicmuc ti€uva an }

phat rién dugc dé xuat

| Cieh o= Du bao, danh gia tac dong va xu thé s
o dién bién moi ruong khi thuc hién

Dé xuit cac giai phap bao v&, cai thién 7
méi truong va ké hoach giam sat méi

l Soan thio va tinh thim dinh cac bio J__ 8

_____
cao BMC

________________

A Hinh 1. Cdc buéc thuc hién ddnh gid méi truong chién lugc

GIS dé xac dinh xu huéng cac van dé méi truong chinh,
giam sat moi trudng cho CQK dam bédo cac yéu cau
(thoi gian, tn sudt, vi tri va doi tugng gidm sat), dong
thoi phan anh kip thai cac bt cp trong qud trinh trién
khai CQK dén TN&MT d¢€ diéu chinh kip thoi cac giai
phap han ché tac dong bat 1gi dén cac thanh phan moi
truong trong qua trinh trién khai CQK.

bé xuidt quy trinh tGng dung vién tham va GIS
trong DMC

Quy trinh chung d€ thuc hién PMC bao goém 9 budc
co ban nhu sau, Hinh 1:

Trong 9 budc ctia quy trinh PMC, hau hét cac buée
3,4,5,6,7 ¢6 thé sti dung vién tham va GIS d€ ho trg trong
viéc thuc hién noi dung cia PMC, cu thé nhu sau:

Buidc 3: Xdc dinh muyc tiéu méi truong va cdc vin
dé méi truong lién quan dén CQK

Muc dich cta cong tac xac dinh cac vén dé va muc
tiéu moi trudng trong tam la xac dinh cac van dé va
muc tiéu moi trudng trong tam lién quan dén CQK can
dugc xem xét trong khuon khé PMC dé€ tii d6 dinh
huéng cho cong tac thu thap di liéu va xac 14p cac chi



s6 moi truong hay cac tiéu chi danh gia phu hgp cuaa
DPMC. Cac noi dung cin phai thuc hién khi xac dinh
cac van dé va muc tiéu moi truong trong tam co lién
quan dén CQK, cac muc tiéu moi truong co lién quan
dén CQK va lya chon cac chi s, chi thi danh gia thich
hgp. Xac dinh cdc van dé moi trudng trong tam phai
dugc thuc hién bdi cac chuyén gia PMC phoi hop véi
céc co quan c6 thim quyén vé moi truong dé€ xay dung
mot danh muc bao gom tit ca cac vin dé mai truong
c6 lién quan dén CQK. Thém vao do, viéc thuc hién ra
soat ky luéng danh muc nay va lugc bé mot s6 van dé it
quan trong d€ c6 mot danh muc so bg, ngan gon vé cac
van dé quan trong can xem xét trong DMC.

Budc nay co thé sti dung GIS d€ xac dinh pham vi
khong gian ving, xac dinh pham vi cac do6i tugng quy
hoach trong vung dé thuc hién viéc thu thip théng
tin, xac dinh pham vi cac tdc dong chinh tii quy hoach
dén moi truong, xac dinh cac van dé mdi truong cot
16i ¢6 lién quan dén vung lap CQK.

DAau tién la thiét lap mdt danh muc téng quat cta
tat cd cac vin dé moi trudng c6 thé xay ra lién quan
dén cac hoat dong phat trién da va dang dién bién
trong vung lap CQK. Danh muc nay phai dugc ra soat
mot cach ky ludng theo hudng giam bét d€ tao ra mot
danh sdch rut ngan vé cac vin dé can phai dugc xem
xét trong qua trinh BPMC.

Bu6c 4: Phan tich dién bién méi trudng khi khong
thuc hién CQK

bay la mot ki€u bao cdo hién trang moi truong
thu gon, tap trung vao nhiing van dé hién trang moi
trudng cot 16i va co lién quan dén CQK. Budc nay tao
co s6 d€ so sanh v6i cac bién d6i moi truong khi CQK
dugc thuc hién, d€ xem CQK doéng gop t6t hon hay
lam moi truong xau di. Nhom DMC c6 thé st dung
bdo cdo hién trang moi trudng co6 san dé€ tdong hgp, khi
can c6 thé bs sung néu bdo cdo hién trang moi trudng
thiéu nhiing vin dé can thiét.

Trong budc nay c6 thé su dung GIS va vién tham
dé€xdc dinh hién trang va xu thé cdc vin dé moi trudng
cot 161 thong qua viéc phan tich anh vién tham, cac
ban d6 chuyén dé (hién trang chat lugng moi trudng
khong khi, nudc, dat), ban d6 quy hoach moéi truong
cac giai doan trudc khi chua c¢é quy hoach d€ xem xét
xu huéng cac van dé hién trang madi truong.

Phén tich cac xu huéng moi truong khi khong cé
chién lugc, quy hoach, ké hoach

Muc dich ctia budc nay la dé mo ta “phuong an 0”
- tiic la, mo ta sy tién trién co6 thé xdy ra cua tinh trang
mdi trudng trong trudng hgp CQK khong dugce trién
khai. Cac phén tich & budc nay c6 thé ggi md ra nhiéu
su hiéu biét sdu sac hon va tré nén hiiu ich khong chi
riéng do6i véi qua trinh DPMC ma con hitu ich d6i véi
ca viéc xay dung CQK niia. Viéc hiéu biét dung din
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vé tinh trang va cac xu huéng mai trudng & thoi diém
hién tai ciing nhu sy tién trién c6 thé xay ra ctia chung
trong truong hgp CQK khong dugc trién khai sé tao
co s& cho viéc du bdo cac tac dong mai truong trong
DPMC ciing nhu so sanh gitia cac lya chon va phuong
an phat trién thay thé trong qua trinh PMC.

Budc 5: Pdanh gid vé cdc muc tiéu va phuong dn
phat trién dugc dé xudt

Céc vén dé moi trudng chi ndy sinh do phat trién
va vi phat trién. Budc 5 nham xem xét nhiing muc tiéu
va quan di€ém phat trién ctia CQK la tuong thich hay
di ngugc lai nhiing quy dinh vé moi trudng trong cac
Chién lugc BVMT cua dia phuong hay quéc gia, hoac
da dugc quy dinh trong Luat BVMT (vi du phat trién
nudi trong thuy san trong CQK yéu cau pha hoang
mdt dién tich 16n riing ngdp mén hay con cat ven bién
la di ngugc lai nhiing quy dinh cua Chién lugc BVMT
da ban hanh tai nhiéu dia phuong va qudc gia). Trong
truong hop khong tuong thich, can thay déi lai muc
tiéu, quan diém phat trién cua CQK.

Trong budc nay c6 thé sti dung ky thuat dia tin hoc
phan tich cac anh, ban do6 hién trang tai nguyén, moi
trudng, cac ban d6 quy hoach nganh theo khong gian
va thoi gian d€ xem xét nhiing muc tiéu, quan diém
phat trién ctia CQK la phu hgp hay khong phu hgp
v6i nhiing quy dinh vé moi truong trong cac Chién
lugc BVMT cua dia phuong hay quéc gia (phat trién
bén viing, quy hoach méi truong).

Budc 6: Dy bdo, ddnh gid tdc dong va xu thé dién
bién méi truong khi thuc hién CQK

D€ du bao va danh gia cac tac dong tich cuc lan
tiéu cuc khi thuc hién CQK (bao gom ca cac phuong
an phat trién) dén cac muc tiéu va chi s6 moi trudng
lién quan (xdc dinh trong budc 2). Giup can nhic, lya
chon cac phuong an phat trién va dé xudt cac bién
phap gidm nhe hay ting cuong.

Trén co s& st dung ky thuat dia tin hoc (GIS va
vién tham) xdc dinh hién trang va xu thé cac vin dé
mdi trudng cot 161 thong qua viéc phan tich anh vién
thdm, cac ban d6 chuyén dé (hién trang chat lugng
moi truong khong khi, nudc, dat), két hop véi mot
s6 phan mém noi suy d€ du bdo xu thé dién bién moi
trudng khi thuc hién CQK.

Budc 7: Dé xudt cdc gidi phdp bdo vé, cdi thién
moi truong va ké hoach gidm sdt méi truong

Dé xuit cac bién phap quan ly va BVMT con chua
dugc néu hoac néu chua day du trong du thdo CQK;
cac dé xudt vé ky that hay cong nghé cin ap dung dé
kiém soat 6 nhiém va quan ly chét thai, ké hoach phong
tranh, giam nhe thién tai hay ting pho sy c6 moi trudng
6 thé xdy ra trong thoi gian thuc hién CQK; dé xuit
cac nghién ctu b6 sung nhu thu thap cac s6 liéu cin
nhung con thiéu, thiét 1ap mo hinh quan ly mdéi. ..
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H Moi trusng

-Lap nhém tu van DMC
-Xac dinh céc bén lién quan|

Sirdung dnh vidn
 imvacis

Giam sét va “tiép tuc
DMC” (SEA follow-up)

-Xac dinh pham vi va muc
tiéu méi trrong

-Xac dinh céc vén dé méi
trrong lién quan

Xac dinh muc tiéu

Phan tich béi canh
phat trién

diéu chinh

sirdung 61s

Soan thao bao cao CQK

Soan thao bao cao
BMC Dé xuét giai phap
thure hign CQK
i-

-Dé xudt gidi phap
giam thiéu tac dong S =
il -Du bao tac dong vaxu thé dién
“Xac dinh khung bién moi triwong (khi thire hién
DTMchocacdwan | |CQK)

-Dé xuit chuong -HB tror dénh gi cac phirong an
trinh monitoring va phat trién CQK va so sanh véi
giam sat céac muyc tidu BMT

Chién luge -Xac dinh hién
phat trién (muc tiéu, trang va xu thé
wu tién, hanh dong diénbiénméi | sirdung anh vién
trromg (khi khéng| tham;
§ thire hién CQK) ois
=Xac dinh co héi
va thach thire
V& m6i truong

t———— sirdung Gis

A Hinh 2: Ung dung GIS va vién tham trong qud trinh thuc
hién DMC

V6i moi budc, viéc ing dung GIS sé mang lai nhiing
lgi ich riéng cta né. D€ ddm bao ring cac két qua phan
tich dugc dua 1én ban d6 thong qua ky thuat GIS viia
mang tinh chinh xdc, viia mang tinh tric quan, nguoi
sti dung GIS phai thanh thao céc ky ndng lap mot ban
do6 chuyén dé va két hop véi cac két qua phan tich vé
DPMC, Hinh 2.

Ung dung GIS va vién tham vao dy bio, danh gia
dién bién mgt s6 van dé moéi trudng chinh cua Bac
Ninh

Béic Ninh la m¢t tinh thudc viing dong bang song
Hoéng, nam trong tam gidc kinh té trong diém Ha Noi -
Hai Phong - Quang Ninh va la ctia ng6 phia Pong Bac
cua thi d6 Ha Noi, ndm trong pham vi tii 20°58” dén
21°16’ vi d6 Béac va 105°54° dén 106°19’ kinh d6 Pong,
phia Bac giap tinh Bac Giang, phia Tay va Tay Nam
giap tht d6 Ha No¢i, phia Nam giap tinh Hung Yén,
phia Pong gidp tinh Hai Duong. Thanh phé Bac Ninh
cach trung tam Thu d6 Ha Noi 30 km, cach san bay
Qudc té Noi Bai 45 km, cach Hai Phong 110 km, dén

ndm 2022, Bic Ninh sé trd thanh mot thanh phd truc
thudc Trung uong, dén ndm 2030 phan d4u tré thanh
thanh pho6 cé nén céng nghiép nén viéc kiém soat 6
nhiém khong tét sé kéo theo 6 nhiém mdi trudng gia
tang. Ngoai ra, tinh Bac Ninh bi anh hudéng béi nguon
phat thai ti bén ngoai nhu: Phia Pong c¢é cum cong
nghiép Pha Lai, tinh Hai Duong (Nha may nhiét dién
Pha Lai 1,2, Nha mdy thay tinh Pha Lai); phia Bic ¢
nha may phin dam Ha Béc thudc tinh Bac Giang xa
thai ra song Thuong; cum céng nghiép Thai Nguyén xa
thai ra thugng ngudn song Cau, ha luu song Cau thudc
ranh giéi cua tinh Biac Ninh va Bic Giang nén nguy
co 06 nhiém khong khi, dat, nudc cua tinh Bac Ninh la
kho tranh khoi néu khong cé cac giai phap kiém soat.
Vi vay, Dé tai lya chon tinh Bac Ninh d€ ting dung, cac
thong s6 dugc lua chon d€ thuc hién nhu Bang 1:

Két qua thu nghiém cho thdy, st dung GIS, vién
tham d€ danh gia chét lugng va xu thé moi truong
khong khi, nudc, d4t cua Bac Ninh phu hgp véi s6 liéu
quan trac trong nhiing ndm gan day, tap trung cht yéu
cac khu vuc tuyén quoc 16 18, 1B, cac khu/cum céng
nghiép, lang nghé, khu vuc giap véi Pha Lai thudc cac
huyén: Qué Vo, Yén Diing, Luong Tai, chat lugng nuéc
cac song: buong, Cau.

Két qua nghién ctu cua Dé tai cling cho thdy,
phuong phép sti dung vién tham va GIS d€ danh gia xu
hudng cac van dé moi trudng chinh va thuc hién giam
sat TN&MT trong qua trinh trién khai CQK c6 nhiéu
uu diém noi trdi. D€ hoan thién cac nghién ctiu, viéc st
dung anh vién tham va GIS cho dédnh gia xu thé va gidm
sat cac van dé mai truong chinh cho CQK cén phai mé
rong thém pham vi vé thoi gian va khong gian, c6 tinh
dén céc tac dong tu bén ngoai vung nghién ctiu dé co6
dugc két qua toan dién honm

Bang 1: Cic thong sd dugc lua chon d€ st dung anh vién tham va GIS

TT Vian dé moi truong chinh caa Quy hoach

Thong s6 lya chon d€ st dung anh vién tham va GIS

1 *Pdanh gia xu thé:

O nhiém, suy giam chat lugng moi trudng (dat, nudc,

- Chat lugng dat: Cac kim loai trong dat;
Suy thoai dat: Bién dong st dung dat cong nghiép, dién

khong khi) tich cac khu xtt ly CTR
- Chat lugng nuéc: WQI (d6 duc, TSS, COD, BOD).
- Chit lugng khong khi: AQI (CO, NO,, SO,, O, va
bui)
2 *Gidm sat:

O nhiém, suy gidm chit lugng méi trudng (d4t, nudc,

- Chit lugng nuéc: WQI (do6 duc, TSS, COD, BOD).

khong khi) - Chat lugng khong khi: AQI (CO, NO,, SO,, O, va
bui)
Tai nguyén dat Bién dong 16p phu

Phat sinh chat thai rin

- Dién tich, quy mo, tinh chit cac khu xtt ly chat thai
rdn

vu sinh thai

3 Thu hep dién tich, thay d8i ciu trac, chdc ning, dich

- Dién tich cac hé sinh thai: Riing, dit ngap nudc, hé
sinh thai ndng nghiép
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MOT SO €O SO LY LUAN VE THIET LAP

TAI KHOAN DAI DUONG

ThS. Vii Bang Tiép, Tran Anh Duy
Vién Chién lugc, Chinh sach Tai nguyén va Moi trudng
B6 TNGMT

Dai duong la nguon sinh ké quan trong ddi vdi sy phat trién kinh té - xa hoi (KT-XH), gép phdn diéu hoa khi
hdu va thic hién muc tiéu phdt trién bén viing SDG14 (Bdo ton va sit dung bén viing cdc dai duong, bién va cdc
nguon tai nguyén bién cho phdt trién bén viing) ctia cdc nudc trén thé gidi. Tuy nhién, viéc qudn ly thong tin lién
quan dai duong con gap nhiéu kho khdn, thdch thic. Cdc dii liéu vé dai duong thudng bi phan mdnh, kho tich
hgp do nhiéu to chiic khdc nhau. Mdt khdc, hién nay chua cé nhiing tiéu chudn théng ké qudc té cho tai khodn
dai duong. Vi vdy, tai khodn dai duong dugc xay dung nham cung cdp cdc dii liéu, thong tin vé dai duong va
gitp hach todn dugc gid tri ctia dai duong doi véi nén kinh té, dong thoi mo td moi tuong tdc giiia cdc van dé moi
truong vdi nén kinh té dua trén nén ting cia hé thong tai khodan quoc gia (SNA), nén tang hé thong hach todn
kinh té - méi trudng (SEEA) va cdc tiéu tiéu chudn thong ké qudc té.

Viét Nam la qudc gia bién, c6 nhiéu tiém ndng va lgi thé tii bién. Bién déng vai tro ddc biét quan trong doi vi
su phdt trién KT-XH ciing nhu vdn dé an ninh qudc gia. Nhan thiic dugc vai tro cia bién, Chinh phii Viét Nam
da dua ra nhiéu chién lugc, chinh sdch, ké hoach phdt trién bién. Tuy nhién, viéc hach todn gid tri ciia hé sinh
thdi (HST) bién doi véi nén kinh té van con rdt méi 6 Viét Nam. Thuic té cho thdy, hién nay van chua c6 su thong
nhdt vé co sé khoa hoc, phuong phdp ludn dé do luong gid tri ciia HST bién doi v6i nén kinh té. Sy thiéu hut nay
la mot tré ngai l6n cho cong tdc bdo ton va sit dung bén viing bién. DE khdc phuc tré ngai néu trén, viéc xdy dung
c0 s6 1y ludn vé thiét lap tai khodn dai duong la rdt can thiét nham b sung ludn cii khoa hoc trong viéc xdy dung
chinh sdch nham t6i wu héa viéc sit dung bén viing dai duong, gidm thiéu nguy co suy gidm HST va thién tai.

1. Mot s8 nghién ctu lién quan vé khung tai khoan
dai duong va hach toan dai duong

Tai khoan dai duong la mot tap hgp cd cau truc
thong tin nhat quan va c6 thé so sanh dugc: ban do, s6
liéu thong ké va chi s6 lién quan dén moi truong bién
va ven bién, cac hoan canh xa hoi va hoat dong kinh
té€ co lién quan phu hop véi SEEA. Muc dich chung
ctia cac tai khodn nay la d€ thong bao va cho phép ra
quyét dinh chinh sach cong vé dai duong ciing nhu cac
nghién ctiu lién quan [7].

Trén thé gidi, nam 1993, Lién hop qudc va Ngan
hang Thé giéi da cung nhau dua ra phuong phap cho
viéc phat trién cac tai khoan madi trudng va tu nhién,
xudt ban mot s6 tay vé “Hé thong hach toan kinh té
- moi truong” (SEEA). Bén nam 2012, Khung Trung
tam SEEA da dugc Lién hgp quéc cung nhiéu t6 chic
quoc té thong qua. Khung Trung tdim SEEA 2012 - mot
khuon khé théng ké bao gom tap hgp toan dién bang
va tai khoan, huéng dan viéc tong hgp cac thdng ké
nhdt quan va c6 thé so sinh dugc.

Hoi thao chuyén gia khu vic chau A - Thdi Binh
Duong vé tai khoan dai duong dién ra vao thang 8/2018
tai Thai Lan, Uy ban Kinh té xa h¢i chau A Théi Binh
Duong Lién hgp qudc (ESCAP) da cam két xay dung
hudng dan cho cac nudc vé cach thiét lap “Tai khoan
dai duong” - nghia la cung cdp tiéu chuén quoc gia, khu

vic va toan cau dé€ cung cAp moét cai nhin toan dién cac
dii liéu va kién thtic hién tai vé dai duong [7].

Dua trén cac cudc hoi thao ctia ESCAP, khung tai
khoan dai duong dugc xay dung nhu sau [7, 8]:

o Noi dung, cdu triic tai khodn dai duong

Khung tai khoan dai duong dugc thiét ké bao gom
tap hop cac bang, thanh phéan thé hién cac nhom vé cac
loai tai san moi trudng, cac loai hinh dich vu tii moi
truong bién nhdm phat trién kinh té. Cac thong tin ghi
trong khung tai khoan dai duong c6 thé la gid tri dinh
lugng (tién t¢, vat chat) hay cac mo ta dinh tinh (Luat,
quy dinh ban hanh) hodc téng hgp cta 2 loai thong tin
trén.
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¢) Moi truong

Khung Tai khoan dai duong dugc thiét ké d€ tuong
thich vé6i cdc khung va tiéu chudn lién quan dén dii liéu,
thong ké qudc té€ sau day:

- Khung Trung tdm SEEA (SEEA-CF) la mot v¢é tinh
ctia SNA. SEEA-CF gitp do luong su dong gop ctia thién
nhién cho nén kinh té bang cich cung cdp hudng dan
veé viéc do luong cac dai lugng vat chat va gia tri tién té
ctia dau vao ty nhién (dat, nudc, go, khoang san, ning
lugng) trong nudc (tai san), dong chay cta chung vao
nén kinh t€ (cung cép), viéc sti dung ching trong nén
kinh t€ (st dung), phan con lai dugc tao ra tii viéc st
dung va chi tiéu d€ giam thiéu tac dong dén moi truong.

- K& toan HST tht nghiém SEEA (SEEA-EEA) bg
sung vao hudéng dan SEEA-CF vé do ludong HST. SEEA-
EEA bao gom huéng dan vé cach do pham vi HST, diéu
kién ctia chung va cac dich vu ma ching cung cip cho
con ngudi. SEEA-EEA cling cung cdp hudéng dan vé
dinh gia tién té cia HST d€ dam bao cac bién phap nay
nhdt quan v6i SNA. SEEA-EEA cung cdp hudng dan vé
viéc do luong dong gop truc tiép cia HST vao nén kinh
té (Igi ich SNA) va cung cap pham vi do luong cac dich
vu HST gép phéan vao tinh toan ven sinh thai lau dai
(quy dinh va dich vu bao tri) va mot loat cac gia tri van
héa (loi ich khong phai SNA).

- SEEA - Nong nghiép, Lam nghiép va Thuy san
(SEEA-AFF) cung cdp hudéng dan vé do ludng tri
lugng, cung cdp va st dung thuc phdm (cé va cac nguén
lgi thuy san khac) ciing nhu do luong tic dong moi
trudng cua cac nganh nay (vi du: sti dung dat, phat thai
carbon, san xuat chat thai).

- Khung thong ké lién quan dén thién tai (DRSF)
cung cip hudng dan vé viéc bién soan cic s6 liéu thong
keé lién quan phu hgp véi hé thong thong ké qudc gia
hién c6. DRSF xay dung dua trén cac dinh nghia dugc
chép nhan phd bién nhdm néng cao chit lugng cta s6
liéu thong ké. Nhiéu tham hoa (su kién khi tugng thay
van, séng than) lién quan dén dai duong. Cac DRSF
hién dang dugc tham van.

- Uy ban Lién Chinh pht vé bién d6i khi hau
(BbKH) (IPCC 2006) cung cap huéng dan co ban vé
viéc thu thap va t6 chtic kiém ké phat thai khi nha kinh
ti cdc nguon do con ngudi gay ra.

- Khung Phat trién théng ké moéi truong 2013
(FDES 2013) cung cdp hudng dan vé c6t 16i bo chi thi
moi trudng da dugc chiing minh la c6 lgi dé€ cung cip
thong tin chinh sach.

o Nén tdang khong gian ctia tai khodn dai duong

Khung tai khoan dai duong bao gom 2 loai thong tin:
Thong tin vé khong gian va thong tin doc lap vé khong
gian. Tty thuc vao cac tiéu chi trong tai khoan dai duong,
cac bién dugc quy vé 1 don vi dugc goi la MBSU (Pon vi
khong gian hang hai 3 chiéu). La don vi khong gian nho
nhit c6 thé dugc quy vé nhiéu loai dii liéu khac nhau.
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o Pham vi, ranh gidi ctia tai khodn dai duong

- Pham vi cua tai khoan dai duong c6 thé dugc xac
dinh theo hai ranh gi¢i pham vi chinh d6 la: (1) ranh gidi
khong gian cia moi trudng dai duong dugc bao quat
trong tai khoan va (2) ranh gi6i nganh hodc khong gian
cua hoat dong kinh té dugc bao quat béi cac tai khoan.

Lién quan (1) khung tai khoan dai duong dugc thiét
ké dé bao quat cac moi truong ven bién va bién trong
gi6i han hudng bién cta mot khu vuc hang hai quéc
gia nghia la 1én dén gidi han huéng bién ctia vung dédc
quyén kinh té va/hodc thém luc dia.

Lién quan (2) khong c6 dinh nghia thong nhat rong
rai vé nhiing nganh kinh té€ nao tao thanh nén kinh té
dai duong. Céc dinh nghia tuong phan vé nén kinh té
dai duong bao goém:

+ Hoat dong kinh t€ trén dai duong (vi du: van tai,
nghé c4, vién tham va giam sat).

+ Hoat dong kinh t€ gan véi dai duong, bao gom ca
bd bién (vi du: du lich ven bién).

+ Cac nganh kinh té€ phu thudc vao dau vao tii moi
trudng dai duong, c6 thé la sinh hoc hoéc phi sinh hoc (vi
du: thay san, khai thac cat, co s& ha tdng ven bién dugc
bao vé bdi cac dich vu diéu tiét va bao ton riing ngdp mén,
cac nganh cong nghé phu thudc vao cat cao cap)

+ Cac nganh kinh t€ phu thudc vao d4u vao tit HST dai
duong va da dang sinh hoc (vi du: du lich Ian, nghé ca).

o Cdc logi hinh tai khodn dai duong

- Tai san moi trudng la tdp hop cac yéu td, vat phdm
ma mai trudng cung cdp dem lai gia tri KT-XH. Tai san
moi trudng dugc phén loai, thiét 1ap boi SEEA-CF va
SEEA-EEA, nhdm muc dich cho viéc ké toan dai duong
nhu sau:

+ Khodng san va tai nguyén nang lugng: Cac mo
dau, khi dét ty nhién, than da va than bun, khodang
san phi kim loai va khoang san kim loai, bao gom cac
khoang chat hoa tan khan hiém hodc c6 gia tri.

+ Dit lién va day dai duong: Phan dinh khong gian
trong do6 cac hoat dong kinh t€ va qua trinh madi truong
dién ra va trong d6 tai san moi trudng, tai san kinh té
dugc quan tam.

+ Dat va 16p day dai duong: Bao gom cac loai dat
ban trén mat dat ctia khu vuc ngap triéu va cac loai nén
day bién nhu da, trdm tich tho, trAm tich hén hgp, cat
va cat bun, bun va bun cat.

+ Tai nguyén gb dugc xac dinh bdi khéi lugng cua
cay, song hay chét, bao gdm tat ca cac cay bat ké dudng
kinh, ngon ctia than cay, canh 16n va ciy chét nam trén
mat dit van co thé dugc st dung lam gb hodc nhién liéu.

+ Thuy san bao gom ca dugc nudi trong hodc tu nhién,
dong vat giap xac, dong vat than mém, dong vét cé vo va
cac sinh vat dudi nudc khac nhu bot bién va rong bién,
cing nhu cac dong vat c6 vi séng dudi nude nhu cé voi.



+ Tai nguyén sinh vat khac: Dong vét va thuc vat
nudi trong hoac tu nhién.

+ Tai nguyén nudc bao gom nudc ngot va nudc lg
trong cac viing nudc ndi dia va nudc bién.

+ HST cu thé la cac phiic hgp dong ctia cac cong dong
thuc vat, dong vat, vi sinh vat va moéi truong séng cua
ching. Tai san HST la mot trong tdm quan trong ctia ké
toan dai duong bdi vi chiing mang lai nhiing dong chay
co gia tri va mang lai loi ich cho con ngudi.

- Phan loai HST dai duong: Hién tai, khong c6 mot
phan loai tiéu chuén quéc té vé HST dai duong. Mot s6
dua trén cac loai moi truong séng, tinh chat day hodc
su két hgp ctia cac thanh phan chinh nhu d6 sau, nhiét
do, dia chat, thanh phan hoéa hoc, cac thong s6 sinh
hoc/phi sinh hoc khac... Trong truong hop khong co6
tiéu chudn qudc té vé phan loai HST dai duong thi c6
thé lya chon mdt s6 cach phan loai nhu sau:

H¢ thong phan logi sinh thdi ven bién va bién
(CMECS) ctia My: Phan loai CMECS phan loai mdi
truong vao hé thong moi truong dia sinh hoc va thay
sinh, dugc phéan biét bdi cac dic diém anh hudng dén
su phan bé cua cac sinh vat, d6 mén, ving thay triéu
va gan bo bién.

Danh sdach dé phan loai HST ctia IUCN: Nhom
chuyén gia trong danh sich dé phan loai HST cua
IUCN da phat trién mot khung phén loai toan ciu cho
cac HST két hgp cac phuong phap ti€p can dya trén
qua trinh va sinh hoc toan hanh tinh, véi muc dich
phat trién mot khung c6 thé mé rong dé€ ho trg cac
khai quat vé cac nhom HST tuong tu vé chiic nang va
chi ra cac biéu hién khac nhau trong cdc nhém nay
dugc xac dinh bang cach déi chiéu thanh phéan sinh
hoc.

Doi véi muc dich ké todn dai duong, phan loai &
cap do phtic tap clia moi trudng song thuong hiiu ich
nhat, vi n6 xac dinh céc tai san HST khac nhau, vi du
nhu c6 bién hodc riing ngép méin. Mic du tai san HST
doi khi c6 thé dugc phan tach & cdp loai, nhung diéu
nay hiém khi hitu ich cho viéc danh gid rong rai cac
dich vu va lgi ich ctia HST, vé6i hién trang kién thtc
vé mdi quan hé gitia tai sain HST bién, ven bién va cac
dich vu ma ching cung cap.

Uy ban Ky thudt ciia SEEA - EEA dang phat trién
moét phan loai HST r6 rang cho tat ca cac HST: trén
can, nudc ngot, ven bién va bién.

- Cac dich vu HST dai duong: Phén loai quoc té
chung vé cac dich vu HST (CICE) la mét danh sach
kiém tra cac dich vu HST bao gém nhiéu loai dich vu
nham cu6i cung dem dén 1gi ich, dugc tiéu thu hoac
sti dung cho con ngudi. Cac loai dich vu nay c6 thé 1a
cac hoat dong diéu tiét, bao vé HST. Hay cac dich vu
lién quan truc ti€p dén HST nhu cung cap sinh khoi,
cac loai dong thuc vat.

TRAO POI - THAO LUAN ‘=

- Tai khoan tai san vat chat: Tai san moi truong
riéng 1é 1a céc tai san phi HST, ching han nhu khodng
san hodc tai nguyén thuy san (SEEA-CF). Cac loai
hinh HST dudgc cédc bén hach toan theo kiéu loai HST,
vi du la HST rling ngdp mdn, san ho va c6 bién la tai
san HST. Tai san riéng 1é dugc do bang don vi cu thé
pht hgp theo méi loai tai san (vi du: tdn, m?,...), con
v6i don vi do ludng cta tai san HST dugc mo ta biang
khong gian.

- Tai san tién té: Tai khoan tai san tién té tap trung
vao viéc dinh gia cac loai hinh dich vu trén thi truong
va cac loai hinh dich vy HST khac. Cac thuat ngi
trong tai khoan tai san tién té tuin theo cau tric cta tai
khoén tai san vat chit. Tai khoan tai san tién té dugc
xay dung tu thong tin vé dong chay ctia cac dich vu dai
duong. Cac tai khoan luu chuyén tién té tuan theo cau
tric tuong tu nhu céc tai khoan luu chuyén vat chit.

- Dong chay vao nén kinh té: Moi truong dai duong
dong gép mot phan khong nho vao nén kinh té€ cua
quoc gia va cho con ngudi. Nhiing dong chay vao nén
kinh t€ tu dai duong 1a cac hoat dong khai thac, thu
hoach, danh bat hodc trong truong hgp dich vu van
héa cung cép lgi ich cho ngudi dan. Dong dich vu
ti moi truong dai duong dén nén kinh té dugc chia
thanh 4 loai, do¢ la:

+ Nguyén vat liéu bao gom khodng san va tai
nguyén nang lugng, dat, go tu nhién, tai nguyén thty
sinh, tai nguyén sinh vét ty nhién khac va cac dau vao
tu nhién khéc.

+ Néng lugng bao gobm cac ngudn ndng lugng tu
nang lugng mdt troi, thuy dién, gid, song va thuy triéu,
dia nhiét va dién va nhiét khac.

+ Nudc bao gom nudc mdt, nudc ngdm va nudc
trong dat.

+ Dich vu HST dugc dinh nghia cho muc dich ké
toan la sy dong gép cua HST cho lgi ich dugc st dung
trong kinh t€ va hoat dong khéac ctia con ngudi.

- Tai khoan luu lugng vat chéit (cung cdp va st
dung): Trong tai khoan luu lugng vat chat, diéu quan
tam dugc ddt ra la xac dinh, diéu chinh dong chay vao
nén kinh té tit ddu ra ctia cac dong vat chat cho cac tai
khoan dai duong. Cu thé 1a cac dong vat chat tu hoat
dong khai thac, hoat dong kinh té sau d6 thai ra ngoai
moi trudng dai duong.

- Kinh t€ dai duong bao gom tat ca cac hoat dong
san xudt kinh té lién quan dén bién va dai duong bao
gom cac hoat dong tu cung, tu cip, phi chinh thtc va
bat hgp phap.

- Tai khoan quan tri dai duong: Viéc quan trj trong
ké toan dai duong nham theo déi cach thuc dua ra cac
quyét dinh chung vé dai duong nham nang cao hiéu
qua cua chung trong tuong lai; viéc ra quyét dinh vé
dai duong thuong dugc phan chia theo cac nganh (vi
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Méi truong

du: ngu nghiép, giao thong, nang lugng, vién thong,
du lich, bao vé moi truong...).

Lién quan dén van dé hach toan dai duong, hién
nay, mot s6 qudc gia c6 bién da va dang trién khai
chuong trinh dy an thi diém hach toan tai khoan dai
duong nhu: Trung Qudc, Canada, Malaixia, Thai Lan,
Indonéxia...va da mang lai cac két qua ban dau.

O Viét Nam, SEEA vin chua dugc cong nhan
chinh thtic, song da c6 mot s6 cong trinh nghién ctiu
tiéu biéu vé SEEA, cu thé d6 la:

Nédm 2002, GS.TS. Nguyén Dinh Huong va PGS.
TS. Nguyén Thé Chinh da thuc hién nhiém vu vé
“Ti€p can mo hinh tinh t6c do ting trudng kinh té€ co
tinh dén thiét hai moi truong lam cén cd hoach dinh
chinh sach ting trudng kinh té€ & Viét Nam nhiing
ndm 2001 - 2010: ldy vi du & thanh ph6 Ha Ni va tinh
Quang Ninh”. Day 1a mét trong nhiing nghién ctiu
dau tién da dua ra cach tiép can ly thuyét va nghién
ctiu, diéu tra mau tai hai dia ban Ha N¢i va Quang
Ninh dé xem xét mdi tang trudng kinh té va thiét hai
moi trudng. Tuy nhién, cach tiép can nay dugc dya
trén cac ly luan va phuong phap hach toan tich hop
kinh t€ v6i moi truong dugc nghién ctiu trudc d6 ma
khong phai la hé thong hach toan tich hgp kinh té véi
moi truong chudn da duge Lién hgp quéc phé chudn
nim 2012 [2].

Nam 2004, tac gia Vi Xuan Nguyét Hong cling
cac cong su da nghién ctiu vé van dé hach toan moi
truong trong tai khoan qudc gia. Trong nghién ctiu
nay, cac tac gia da hé thong héa dugc cac co sé ly luan
ve hach toan tich hgp gitia moi truong va kinh té, cac
kinh nghiém quoc té€ trong viéc hach toan tich hop
kinh t€ va moi trudng trong hé thong tai khoan quéc
gia SNA, kha ndng ap dung hach todn mdi truong
trong tai khoan qudc gia va mot s6 kién nghi cho Viét
Nam. Tuy nhién, nghién ctiu nay con nhiéu han ché
nhu: dugc tién hanh nghién ctu dya trén cach tiép
can khung hach toan tich hgp kinh t€ v6i méi truong
ndm 2003 ma chua phai 1a khung hach toan tich hop
chuén dugc phé duyét hién nay; chua di sdu vao tinh
toan, thit nghiém doi véi Viét Nam; cac gia tri vé mat
tién té cua cac dang tai nguyén va moi truong chua
dugc lam r6 va dua ra phuong phap dé€ do ludng; méi
chi néu dugc cac han ché vé thong tin, di liéu ma
chua dua ra dugc phuong phap t6i uu nham két néi
va luan chuyén cac gitia liéu nham hé trg cho qua
trinh hach todn dugc lién tuc [3].

Dén nam 2012, nhom tac gia Vi Xuan Nguyét
Hong tiép tuc nghién ctiu vé: Chi s6 GDP xanh -
nghién ctiu khung phuong phap. Nghién ctiu da cung
cép co s6 khoa hoc cho viéc tinh toan chi tiéu GDP
xanh. Nhom tdc gia cling dya trén nén tang ly luan
cta phuong phap hach toan SEEA d€ dé xudt ap dung
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pht hgp v6i diéu kién ctia Viét Nam trong thuc tién.
Trén co s& phan tich nhiing ly ludn lién quan nhém
tac gia da dé xudt tinh toan tht nghiém cho mot s6
yéu t6 nhu: dau tho, than, khi dot, phét thai CO,... [4].

Ngoai ra, con c6 mot s6 nghién ctiu, du an thi diém
vé dinh gid, lugng gid, hach todn tai nguyén, gia tri
dich vy HST d6 1a: Tac gia Mai Trong Nhuén va cac
cong su (2000) sti dung phuong phap gia thi truong dé
danh gia gia tri kinh t€ ctia mot s6 viing dat ngap nudc
ven bién Viét Nam [5]. Cang st dung phuong phap
nay, tac gid D6 Nam Thing va Jeff Bennett (2005) da
stt dung cach tiép can dua vao thi truong udc lugng
cac gia tri st dung truc tiép ctia cac san pham ti déat
ngdp nudc cta tinh Ca Mau la 7.549.824 dong/ha [9].
Tac gia Lé Thu Hoa va cac cong su (2006) st dung ky
thuat gia thi truong d€ tinh toan gia tri nuoi tom tai
Xuan Thuy, Nam Dinh [1]. Nghién ctiu ctia Nguyén
biic Thanh va Lé Thi Hai (1997) vé gia tri du lich cta
Vuon quéc gia (VQG) Cuc Phuong [6].

Hién nay, B0 TN&MT (MONRE) dang phoi hgp
v6i ESCAP thuc hién nghién ctu thi diém vé tai
khoan dai duong quoéc gia. Thong qua nghién ctiu
nay, Viét Nam sé dugc ho trg d€ xay dung tai khoan
dai duong lam phuong tién tich hgp thong tin tii cac
linh vyc khoa hoc, khung chinh sich va thé ché dé
theo doi tién d¢ thuc hién SDG14. Ngoai ra, MONRE
cang dang hop tac v6i ESCAP trién khai thuc hién
du an “Xay dung mang lué6i doi tac vé hach toan tai
khoan dai duong tai Viét Nam”. Muc tiéu cua dy an
nay la nhdm ho trg Viét Nam xay dung mang ludi d6i
tac hach toan tai khoan bién/dai duong, thtt nghiém
phuong phap tinh todn tai khoan dai duong dé€ giam
sat SDG14.

2. Mot sé dé xuidt nghién ctiu vé xay dung tai
khoan dai duong cho Viét Nam

La qudc gia ven bién, Viét Nam c6 b bién dai
trén 3.260 km, c6 dién tich cac vung lanh hai thu¢c
cht quyén trén 1 triéu km* véi 2 quin dao Hoang Sa,
Trudng Sa va trén 3.000 ddo va quin ddo khéc. Bién
Viét Nam giau tai nguyén véi ctia song dién hinh HST
dat ngap nudc, rliing ngdp mdn, ran san ho, tham co
bién. Déy la tiém nang 16n d€ phat trién kinh té bién,
nhu: giao thong van tai bién; khai thac va ché bién
khoang san; khai thac, nudi trong va ché bién hai san,
phat trién du lich bién...

Tuy nhién, thach thic d6i véi sy phét trién kinh té
bién & Viét Nam gdp phai d6 1a: nhan thiic chung vé
phat trién bén viing dat nudc dua vao tiém nang bién,
ddo con chua day du; két cdu ha tidng cac vung bién,
ven bién va hai ddo con yéu kém, lac hqu, manh mun,
thiét bi chua dong bo, nén hiéu qua st dung thap,
kém bén viing; cac phuong tién, thiét bi nghién ctiu
khoa hoc bién va hé thong cac co sd dao tao ngudn



nhan luc cho kinh té bién chua dugc dau tu xting déang;
tinh hinh khai théc, sti dung bién va hai ddo chua dat
hiéu qua cao, thiéu bén viing do khai thac ty phat,
khong tuan thu quy hoach bién dio; da dang sinh hoc
va nguoén lgi thy san gidm sut; moi truong bién bi 6
nhiém, bién d6i theo chiéu hudng x4u.

D¢ xay dung tai toan khoan dai duong nham theo
doi tién d¢ thuc hién cac muc tiéu phét trién bén viing
SDG14, Viét Nam can c6 hudng tiép cdn mdi nhu sau:
(1) xac dinh viéc nghién ctiu cac van dé vé dai duong la
mot trong nhiing hudng uu tién & cap quoc gia va mang
tdm chién lugc dé thuc hién muc tiéu phat trién bén
viing SDG14; (2) viéc thiét 1ap va duy tri tai khoan dai
duong cin chu trong téi cac chi s6 phat trién bén viing
bao gom: cac chi s6 SDG, cac chi s6 thién tai, cac chi s6
vé bién d6i khi hiu va cac chi s6 khac c6 lién quan; (3)
can xay dung nén tang ngudn di liéu quoc gia o lién
quan vé dai duong; (4) trién khai cac chuong trinh du
an thi diém vé hach toan gid tri cia dai duong cho nén
kinh t&; (5) phat trién ngudn nhén lyc ¢é trinh d6 cao
vé nghién ctiu cac van dé lién quan t6i dai duong.
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3. Kétluan
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VAITRO CUA DOANH NGHIEP VA CAC DIA PHUONG
TRONG VIEC THUC DAY SU DUNG NANG LUQNG TIET KIEM,
HIEU QUA TU GOC NHIN CUA CO QUAN QUAN LY NHA NUGC

1. Quyét sach caa Pang va Nha nuéc nham thay
ddi can ban chit lugng st dung nang lugng

Thuc hién Nghi quyét s6 55-NQ/TW ngay
11/2/2020 cua Bo Chinh tri vé dinh huéng Chién lugc
Phat trién ning lugng qudc gia cta Viét Nam dén
ndm 2030, tdm nhin dén ndm 2045, ngay 2/10/2020,
Chinh phu da c6 Nghi quyét s6 140/NQ-CP ban hanh
Chuong trinh hanh dong thuc hién Nghi quyét s6 55
NQ/TW, trong d6 chird, st dung nang lugng tiét kiém
va hiéu qua 1a mot khau then chdt nhim dam béao an
ninh ning lugng qudc gia no6i chung, sy phat trién bén
viing ctia nganh nang lugng noéi riéng. Bén canh do,
ngay 13/3/2019, tai Quyét dinh s6 280/QD-TTg, Thu
tudng Chinh phu da ban hanh Chuong trinh quéc gia
vé stt dung nang lugng tiét kiém va hiéu qua giai doan
2019 - 2030 vé6i hai muc tiéu quan trong dat trong tam
vao viéc cai thién chat lugng st dung ning lugng tai
tdt ca nganh/linh vuc cua Viét Nam, tao tién dé dua
nganh nang lugng Viét Nam phat trién bén viing, 6n
dinh, phuc vu hiéu qua viéc phét trién kinh t€ - xa hoi
(KT - XH), quéc phong, an ninh ctia dit nudc. Cu thé,
chung ta phai tiét kiém ti 8 - 10% lugng nang lugng
can thiét dé phat trién dat nudc theo kich ban phat
trién binh thudng, tuong duong véi khodng 60 triéu
tdn dau quy doi, tuong ting véi tong lugng ning lugng
sO cip ca nudc da tiéu thu vao nam 2014, dong thai,
nang cao nhén thuc, tién t6i thay d6i hanh vi st dung
ning lugng ctia moi co quan, t6 chtic, cong dong, ca
nhan theo huéng tiét kiém, hiéu qua va trach nhiém.
Viéc thay d6i hanh vi st dung nang lugng theo hudéng
tiét kiém, hiéu qua cua cong dong ciing chinh la muc
tiéu hudng téi xay dung con ngudi Viét Nam mdi, cd
trach nhiém véi tai nguyén ning lugng qudc gia, véi
cac thé hé mai sau thong qua thay d6i nhén thic, tu
duy, hanh vi, hinh thanh théi quen vé sti dung nang
lugng tiét kiém va hiéu qua.
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TS. Phuong Hoang Kim

Vu Tiét kiém ndng lugng va Phat trién bén viing
Tran Thi Huong

B¢ Cong Thuong

Nhu vy, c6 thé thiy ring, Pang va Nha nudc dac
biét coi trong khau cai thién chat lugng st dung nang
lugng trong chinh sach phat trién bén viing nganh
ndng lugng noi riéng, an ninh nang lugng quoc gia
noéi chung, coi d6 1a mét thanh t6 cht chét trong phat
trién bén viing va ning cao ning luc canh tranh cta
dat nudc. D€ trién khai hiéu qua quyét sach nay, bén
canh nd luc t8 chtic thuc hién cta cic co quan Trung
uong, hanh dong cac dia phuong va dic biét 1a cong
dong doanh nghiép dugc coi la nhan t6 cht dao, dam
bao viéc thuc hién cdc muc tiéu dé ra.

2. Muc tiéu tiét kiém nang lugng, ti quyét tam
cta Chinh pha dén hanh dong cta dia phuong

Dé t6 chtic thuc hién dugc muc tiéu tiét kiém tu
8 - 10% téng nang lugng tiéu thu so véi kich ban phat
trién binh thuong dén nam 2030, sy vao cudc cua
UBND céc tinh, thanh pho truc thuéc Trung uong
(dia phuong) cé vai tro ddc biét quan trong, mang
tinh quyét dinh. Chinh vi vay, tai Quyét dinh s6 280/
Qb-TTg ngay 13/3/2019, Thu tuéng Chinh phu da
yéu cau UBND cac tinh, thanh phé truc thudc Trung
uong:

- Xay dung, phé duyét ké hoach thuc hién Chuong
trinh tai dia phuong, trong d6 néu r6 1 trinh, muc tiéu
sti dung nang lugng tiét kiém va hiéu qua theo thim
quyén; bo tri kinh phi thuc hién, kiém tra, gidm sat,
danh gia chat lugng, tién do, hiéu qua viéc thuc hién st
dung nang lugng tiét kiém va hiéu qua tai dia phuong;

- Nghién ctiu, ban hanh co ché, chinh sach uu dai,
khuyén khich, khen thudng dic thu déi véi cac t6
chiic, ca nhan c¢6 thanh tich trong cong tac su dung
ning lugng ti€t kiém va hiéu qua trén dia ban;

- T4 chiic, phoi hgp thuc hién cong téc tuyén truyén
viéc sti dung nang lugng tiét kiém va hiéu qua trén dia
ban;



- Chi dao don vi chiic ning tang cuong thanh tra,
kiém tra, don doc thuc hién quy dinh cta phéap luat vé
st dung ndng lugng ti€t kiém va hiéu qua;

- Huy dong cac ngudn von hgp phap dé thuc hién
cac ndi dung Chuong trinh thudéc nhiém vu do dia
phuong quan ly;

- Hang ndm bdo cdo Ban Chi dao Chuong trinh vé
két qua thuc hién va ké hoach trién khai Chuong trinh
ndm tiép theo.

Nhu vay, c6 thé thidy, Thu tuéng Chinh phu da
quyét liét yéu cau nguoi diing dau cac dia phuong phai
nghiém tic x4y dung, ban hanh va t6 chiic thuc hién ké
hoach trién khai Chuong trinh quéc gia trén dia ban,
trong do, néu roé muc tiéu tiét kiém ning lugng cua
dia phuong, phuong an t6 chic thuc hién dé dat dugc
muc tiéu d6. Van dé dat ra la ti muc tiéu qudc gia can
c6 phuong an cu thé d€ chuyén hoa muc tiéu qudc gia
thanh muc tiéu cta tiing dia phuong cin ct theo ddc
diém, tinh chét va chién lugc phat trién KT - XH cta
moi dia phuong. V€ vin dé nay, Trung Quéc da cé bai
hoc kinh nghiém, dugc xem la diém méu ch6t dan dén
viéc thuc hién thanh cong chinh sach quoc gia vé su
dung nang lugng tiét kiém va hiéu qua. Tt muc tiéu
qudc gia, Trung Qudc thuc hién viéc phan b6 muc tiéu
cho dia phuong trén co s6 tiém nang tiét kiém nang
lugng va chién lugc phat trién KT - XH trong giai
doan ctia moi dia phuong. Viéc thuc hién phan b6 dua
trén nguyén tac khoa hoc, tu nguyén. Ngudsi diing dau
chinh quyén dia phuong chiu trach nhiém viéc thuc
hién muc tiéu nay véi chinh quyén Trung uong. Nho
bién phap nay, Trung Quéc da cé nhiing thanh tyu
vugt bac vé cai thién chét lugng st dung nang lugng
tiét kiém va hiéu qua. Theo cong bd ctia Co quan nang
lugng quéc té (IEA), sau 15 nam (2005 - 2020) thuc
hién chinh sach nay, Trung Quéc du kién cai thién chi
s6 cuong do st dung nang lugng khoang 44%. V& mat
nang lugng, chi tinh riéng giai doan 2013 - 2015, tiéu
thu dién cua Trung Qudc chi taing khoang 259 TWh
so v6i nhu cdu tang khoang 800 TWh néu khong ap
dung chinh sach, ché tai manh mé vé st dung nang
lugng tiét kiém va hiéu qua, dac biét 1a su chiu trach
nhiém cta ngudi ding dau dia phuong. D€ dat dugc
su dot pha vé cai thién chat lugng st dung nang luong,
nhiéu té chiic qudc té€ ¢ uy tin vé linh vuc nang lugng
cho rang, chinh sach phén bé chi tiéu qudc gia cho dia
phuong va su chiu trach nhiém cta nguoi diing dau
dia phuong trong viéc hoan thanh muc tiéu da dugc
phéan bé la chia khéa dan mang dén su thanh cong
ctua Trung Quéc vé nang cao chit lugng st dung nang
lugng.
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Trong mdt nghién ctiu gdn day ciia Ngan hang Thé
giéi va Bo Cong Thuong vé kha ning phan b6 muc tiéu
quoc gia vé tiét kiém ndng lugng cho cac dia phuong
cta Viét Nam cho thdy, 63 tinh/thanh phé truc thudc
Trung uong c6 thé chia thanh 7 nhém dia phuong
v6i muc tiéu ti€t kiém nang lugng khac nhau, can ct
vao ddc diém tuong dong vé tiém nang tiét kiém nang
lugng, co cdu kinh té, dac diém dan cu... Nhu vay, vé
mit khoa hoc, ching ta cé thé phan b6 muc tiéu tiét
kiém 8 - 10% ctia ca nudc cho tling dia phuong. Trén
co s¢ do, Bo Cong Thuong cung véi cac dia phuong
xac dinh muc tiéu hang nam va giai doan cho tiing
tinh, thanh phd, dong thai, gan trach nhiém ctia nguoi
dting dau dia phuong doi véi viéc dam bao thuc hién
muc tiéu da dugc thong nhat xdc dinh.

UBND tinh/thanh phé truc thudc Trung uong, véi
vai tro quan ly nha nudc tai dia phuong cin c6 nhiing
bién phdp cu thé dé dam bao muc tiéu tiét kiém ning
lugng ctia dia phuong minh. Tuy thudc vao dac diém
tinh hinh cu thé cua dia phuong, nhiing bién phap sau
c6 thé16ng ghép vao ké hoach thuc hién tai dia phuong.

a) Hudng gidi phdp vé cdi thién hanh vi sit dung
dién/nang lugng tiét kiém va hiéu qud, bao gom:

- Tuyén truyén, nang cao nhan thic theo huéng doi
tugng vé cai thién hanh vi sti dung dién/néng lugng
doi véi: Ngudilao dong, ngusi quan ly tai cac co sé san
xudt, kinh doanh, dich vu; Cong dong dan cu thong
qua cac t6 chtic doan thé xa hoi, chinh quyén co sé
nhu: Chi bo Dang co s&; Chi hoi Nong dan; Chi hoi
Phu nti; Chi hoi Cuu chién binh; Té dan phd/Thon/
Ban...; Khach hang, khach luu tru tai cac co s6 kinh
doanh thuong mai, dich vy, nha hang, co sé luu tru..;
Nguoi hoc tai cdc co s6 gido duc va dao tao;

- Xay dung va t6 chuc trién khai cac quy tac xa hoi/
cong dong, ndi quy, quy dinh vé hanh vi sti dung dién/
ning lugng: Quy tic vé st dung dién tai cong s, vin
phong, trudng hoc, bénh vién...; Quy tic vé st dung
dién/ndng lugng an toan, ti€t kiém va hiéu qua tai cac
co s san xudt, ché bién, gia cong san phdm hang hoa,
co s& ché tao, stia chiia phuong tién, thiét bi, co s khai
thdc mo, co s& san xudt ti€u thu cong nghiép, co s&
kinh doanh, dich vu (siéu thi, trung tam thuong mai,
nha hang, co s& luu try, ctia hang, ctia hiéu...);

- X4y dung va tuyén truyén 16i song tiét kiém dién/
nang lugng dén ho gia dinh: T4p huén, hudng dan viéc
stt dung cac ché do van hanh tiét kiém dién doi véi
nhiing thiét bi gia dung tiéu thu nhiéu dién (ta lanh,
diéu hoa khong khi, quat, binh nuéc néng, may giat,
hé thong chiéu sang...) dén tling ho gia dinh (thong
qua sinh hoat cdng dong/khu dan cu: t6 dan phd, x6m,
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ban, thon...); Phat dong phong trao gia dinh tiét kiém
dién tai khu déan cu;

- X4y dung va t6 chtic cong bd réng rai dinh ky
két qua thuc hién tiét kiém dién/nang lugng cua cac
t6 chtc, don vi truc thudc: Quan, huyén, thanh phé
truc thudc tinh; Xa, phuong, thi tran truc thudc huyén;
Phong, ban trong sd, ban, nganh; Phan xudng san xuat,
co s6 kinh doanh, co s dich vu trong coéng ty, doanh
nghiép, trung tam dich vu thuong mai.

b) Hudng gidi phdp vé cong nghé - ky thudt
phuc vu tiét kiém dién/nding lugng.

- Xay dung va 16ng ghép trién khai chuong trinh tai
trg cho cac nghién ctiu, ting dung két qua nghién ctu
khoa hoc va cong nghé vé tiét kiém dién/nang lugng
vao chuong trinh, ké hoach nghién ctiu khoa hoc va
cong nghé cua dia phuong;

- Phat dong phong trao vé sang kién, cai tién ky
thuat tiét kiém dién tai cac co s& san xudt kinh doanh
trong doanh nghiép;

- Ho tro cac co sO san xudt, kinh doanh, dich vu
lua chon, ting dung cac cong nghé, giai phap ky thuat,
thiét bi, vat liéu, nguyén liéu dau vao... c6 hiéu qua st
dung ndng lugng cao, tiét kiém dién khi cai tao, mé&
rong, dau tu mdi, chuyén do6i cong nang...;

- Thic déy viéc chuyén d6i cong nghé, thiét bi, may
moc, phuong tién, vat liéu, nguyén, nhién liéu theo
huéng tiét kiém dién, sii dung nang lugng tiét kiém
va hiéu qua tai cac co s san xudt, kinh doanh, dich vu
trén dia ban;

- Khuyén khich co s& san xuét kinh doanh tan dung
cac ngudn nang lugng phat sinh trong qua trinh san
xudt nhu nhiét thai phuc vu phat dién; tich hgp cac
ngudn nang lugng tai tao vao hé thong dién, nang
lugng noi bo, gidm nhu cau dién ctia don vi tlit ngudn
dién ludi quoc gia;

- Yéu ciu mua sim trang thiét bi c6 hiéu sudt su
dung dién/ning lugng cao, tiét kiém ning lugng, lap
dat, tich hgp cac nguon ning lugng tai tao phu hgp
vao hé théng dién noi bo, hé thong tu dong kiém soat
tiéu thu dién doéi véi cac hang muc dau tu st dung
hodc c6 ngudn goc tii von ngan sach nha nudc;

- Thic ddy viéc tu dong hda, t6i uu hoa viéc si dung
dién ctia cac thiét bi, phuong tién, may moc st dién, hé
thong nhiét, lanh chiéu sang... tai cac co s& san xudt,
kinh doanh, dich vu...

3. Doanh nghiép, khau dét pha dam bao hoan thanh
muc tiéu st dung nang lugng tiét kiém va hiéu qua

Doanh nghiép, dac biét la doanh nghiép thuoc
nganh/linh vyc c¢6 muc thim dyng nang lugng l6n
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nhu héa chat, vat liéu xay dung (xi mang, gom st...),
luyén kim (san xudt gang, thép...), gidy va bot gidy
ciing nhu doanh nghiép st dung ning lugng trong
diém la déi tugng can dac biét quan tdm vé st dung
nang lugng tiét kiém va hiéu qua. Chi phi nang luong
do6i véi nhiéu nganh/linh vic san xudt cong nghiép
chiém hon 60% gia thanh san phdm. Vi vay, viéc trién
khai hiéu qua trong st dung ning lugng tai doanh
nghiép khong nhiing lam gia tdng nang luc canh tranh
cta ban than doanh nghiép, gép phan BVMT ma con
truc tiép tac dong dén viéc hoan thanh muc tiéu tiét
kiém ning lugng ctia dia phuong. O goc dd quan ly
nha nudc, chung ta da ban hanh nhiéu thong tu quy
dinh dinh mtic stii dung nang lugng d6i véi san pham
cta nhiéu nganh/phan nganh san xuédt cong nghiép
bén canh cac quy dinh khac lién quan dén viéc lya
chon trang thiét bi, cong nghé phu hgp, hiéu qua vé
sti dung nang lugng ciing nhu ché tai dam bao viéc
thuc thi hiéu qua quy dinh phap luat vé st dung nang
lugng tiét kiém va hiéu qua nhung muc d¢ hiéu qua
cuia viéc trién khai cac quy dinh nay con chua cao. Viéc
nay xudt phat ti thuc té khach quan 1a nhiéu doanh
nghiép, dac biét la doanh nghiép cong nghiép dang st
dung mdy mdc, thiét bi ci, lac hiu, khong hiéu qua
vé mat st dung ning lugng bén canh viéc han ché vé
néang lyc tai chinh dé€ c6 thé chuyén d6i cong nghé, ky
thuat, thay thé thiét bi day chuyén ca, lac hdu bang day
chuyén méi hiéu qua vé mat ning lugng hon. Nhu vy,
khi xac dinh vai tro cia doanh nghiép trong viéc thuc
hién chinh sach vé sti dung ndng lugng tiét kiém va
hiéu qua, chung ta can phai xudt phat ti thuc té€ khach
quan dé dam bao doanh nghiép viia la nhan t6, viia la
doi tugng then chot trong chinh sach cai thién chat
lugng st dung nang lugng. Mot s6 goi ¥ sau nham cai
thién viéc st dung nang lugng tai cac doanh nghiép:

- Xay dung, van hanh quy thuc ddy st dung nang
lugng tiét kiém va hiéu qua. Quy sé 1a noi cung cép cac
khodn tin dung vu dai, thu tuc thong thodang nham hé
trg tai chinh cho doanh nghiép d6i méi cong nghé,
thay thé may moc, thiét bi, day chuyén san xuét theo
hudng hiéu qua vé mat st dung nang lugng, BVMT;

- Mé rong quy dinh phap luat lién quan dén viéc
quy dinh dinh mtc st dung ning lugng trong sin
xuét, kinh doanh;

- bam bao viéc tuan tht quy dinh phap luat vé st
dung nang lugng tiét kiém va hiéu qua doi véi cac
doanh nghiép, t6 chtic, ca nhan sti dung ning lugngm
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NANG CAO NANG LUC THUC HIEN GIAM DINH TU PHAP
TRONG LINH VUC TAI NGUYEN VA MOI TRUONG

ThS. Nong Anh Duong, ThS Hoang Bich Hong
Vién Khoa hoc Moi tridng
Tong cuc Moi trudng

Gidm dinh tu phdp la viéc ngudi giadm dinh tu phdp st dung kién thiic, phuong tién, phuong phdp khoa hoc,
ky thuat, nghiép vu dé két ludn vé chuyén mon nhiing vin dé cé lién quan dén hoat dong diéu tra, truy t6, xét
Xt va thi hanh dn hinh sy, gidi quyét vu viéc dan su, vu dn hanh chinh theo trung cdu cia co quan tién hanh
t0 tung, nguidi tién hanh t6 tung hodc theo yéu cdu cua ngudi yéu cdu gidm dinh. Gidm dinh tu phdp trong linh
viic tai nguyén va moi truong (TN&&MT) bao gom gidm dinh trong cdc linh viic chuyén mon: ddt dai; tai nguyén
nudc; dia chdt, khodng san; moi trudng; khi tugng thity vin; bién doi khi hdu; do dac va bdn do; bién va hdi ddo;
vién thdm.

Theo quy dinh ciia Ludt Gidm dinh tu phdp ndam 2012, cd nhén, t0 chiic gidm dinh tu phdp bao gom: (1)
Ngudi gidm dinh tu phap (gidm dinh vién tu phdp va ngudi giam dinh tu phdp theo vu viéc) va (2) T6 chiic gidm
dinh tu phdp (10 chiic gidm dinh tu phdp cong lap, t6 chiic giam dinh tu phdp ngodi cong ldp va t0 chiic gidm
dinh tu phdp theo vu viéc).

Hién nay, giam dinh tu phdp trong linh viic TN&MT duoc thuc hién dudi sy qudn ly ctia Bo TN&MT va la
cong tdc ludn dugc Lanh dao Bo quan tdm, chi dao. Thuc tién trién khai cho thdy, hiéu qud thuc hién gidm dinh
phu thudc rdt I6n vao ndng luc cia cdc cd nhadn, t0 chiic thuc hién gidm dinh tu phdp trong linh viic TNe&MT.

1. Nguoi giam dinh tu phap trong linh vuc
TN&MT

a. Gidm dinh vién tu phdp

Tiéu chudn, diéu kién va tha tuc b8 nhiém,
mién nhiém giam dinh vién tu phap trong linh vuc
TN&MTdugc quy dinh tai Luat gidm dinh tu phap
ndm 2012, Nghi dinh s6 85/2013/ND-CP, Thong tu s6
44/2014/TT-BTNMT.

Theo d6, giam dinh vién tu phap dugc bé nhiém
phai bdo dam dép ting cac tiéu chudn, nhu: Co stic
khoe, phdm chét dao duc t6t; c6 bang t6t nghiép dai
hoc hodc tuong duong trd 1én thudc mot trong cac linh
vuc chuyén nganh (dat dai; tai nguyén nudc; dia chat,
khodng sdn; moi trudng; khi tugng thuy van; bién déi
khi hau; do dac va ban d6; bién va hai dao; vién tham),
da truc tiép lam cong tac chuyén mén & linh vuc duge
dao tao lién tuc dt 05 ndm trd 1én tinh ti ngay bo
nhiém ngach coéng chtic, vién chtic hodac ky hgp dong
lao dong.

Giam dinh vién tu phép do B¢ truéng Bo TN&MT
hoéc do Chu tich ﬁy ban nhan dan cdp tinh b6 nhiém,
mién nhiém. Viéc 1ap, cong bd, diéu chinh danh sach
giam dinh vién tu phap da dugc quy dinh tai Khoan 1
biéu 7 Thong tu s6 44/2014/TT-BTNMT. Tuy nhién

hién nay chua c6 giam dinh vién tu phap trong linh
viuc TN&MT, viéc b8 nhiém, mién nhiém, 1ap, cong
bd, diéu chinh danh sach giam dinh vién tu phap chua
duogc thuc hién.

b. Ngu'oi gidm dinh tu phdp theo vu viéc

Thong tu s6 44/2014/TT-BTNMT khong quy dinh
cu thé vé tiéu chudn, diéu kién cua ngudi giam dinh
tu phap theo vu viéc trong linh vic TN&MT ma lya
chon nguoi giam dinh tu phép theo vu viéc dua trén
quy dinh tai Diéu 18 Luat Giam dinh tu phap ndm 2012
nhu sau:

Diéu 18. Ngudi gidm dinh tu phdp theo vu viéc

1. Cong dan Viét Nam thudng trii tai Viét Nam co
du tiéu chudn sau day cé thé dugc lya chon lam ngugi
gidm dinh tu phdp theo vu viéc:

a) Cé stic khde, phdm chdt dao diic tot;

b) Co trinh do dai hoc tré lén va da qua thuc té
hoat dong chuyén moén & linh vuc dugc dao tao di 05
ndam trég lén.

2. Trong trudng hgp ngudi khong cé trinh do dai
hoc nhung cé kién thiic chuyén sdu va c6 nhiéu kinh
nghiém thuc tién vé linh vic cdn gidm dinh thi c6 thé
dudc lya chon lam ngudi gidm dinh tu phdp theo vu
viéc.
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3. Nguoi giam dinh tu phdp theo vu viéc thuc hién
gidm dinh theo trung cdu, yéu cdu gidm dinh theo quy
dinh cua Ludt nay. Nguoi giam dinh tu phdp theo vu
viéc cé quyén va nghia vu quy dinh tai cdc khodn 1, 2, 3,
6 va 7 Diéu 11 ciia Ludt nay.

Viéc lap, cong bé danh sach va kién toan doi nga
ngudi giam dinh tu phap theo vu viéc da dugc quy dinh
tai Khoan 1 Diéu 7 Thong tu s6 44/2014/TT-BTNMT
va dugc BO TN&MT quan tam chi dao. Hang ndm, Bo
déu ra soat va c6 cac diéu chinh kip thai doi véi doi ng
can bo giam dinh tu phép theo vu viéc, cu thé:

- Nam 2013, B¢ da ban hanh Quyét dinh s6 2443/
QDb-BTNMT ngay 4/12/2013 cong bé Danh sach nguai
giam dinh tu phédp theo vu viéc ctia B0 TN&MT (gém
55 giam dinh vién tu phap theo vu viéc).

- Ném 2015, B¢ da ban hanh Quyét dinh s6 3563/
QD-BTNMT ngay 31/12/2015 céng bé Danh sich
ngudi giam dinh tu phap theo vu viéc cia B TN&MT
(gom 53 giam dinh vién tu phap theo vu viéc).

- Ndm 2018, B da ban hanh Quyét dinh s6 943/
QD-BTNMT ngay 22/3/2018 cong bé Danh sach nguoi
giam dinh tu phép theo vu viéc ctia B0 TN&MT (gém
54 giam dinh vién tu phap theo vu viéc).

Nhu vay, trong giai doan tii nim 2013 dén nay, B
TN&MT da ban hanh 3 Quyét dinh cong b6 Danh sach
nguoi giam dinh tu phap theo vu viéc. Tinh dén nay, s6
lugng nguoi giam dinh tu phap theo vu viéc thuoc Bo
quan ly la 54 ngudi, vé co ban dap ting cac yéu cau vé
chuyén mon, kinh nghiém theo quy dinh ctia phap luat
vé giam dinh tu phap.

Viéc lap va cong bo danh sach va kién toan doi ngti
ngudi giam dinh tu phap theo vu viéc trong linh vuc
TN&MT da c6 chuyén bién nhiéu so véi trude day
nhung van chua kip thoi. Hién van chua c6 giam dinh
vién tu phap ma chi c6 giam dinh vién tu phéap theo vu
viéc linh vic TN&MT. Hon niia, danh sach d¢i nga
ngudi giam dinh tu phap theo vu viéc dugc lap nhiéu
khi khong sat véi thuc té, chua thuc su bdo dam chat
lugng, chua sat vao nhu ciu ctia hoat dong t6 tung do
thiéu thong tin, s6 liéu cu thé tu phia cac co quan tién
hanh t6 tung.

Héng nidm, Bo chi dao cac don vi truc thudc xay
dung ké hoach, t6 chtic thuc hién phé bién, gido duc
phap ludt (trong d6 cé phap luat vé giam dinh tu
phap), boi dudng chuyén mon, nghiép vu vé giam dinh
tu phap cho doi ngd can bo thuc hién giam dinh tu
phap cta Bo. Tuy nhién, hién nay, phan 16n doi nga
ngudi giam dinh tu phap theo vu viéc ctia Bo thuc hién
theo ché do kiém nhiém, chua dugc dao tao, boi dudng
nghiép vu chuyén sau mot cach bai ban va c6 kién thtic
phap ly can thiét, ma cha yéu chi dua vao kién thtic
chuyén mon thuan tay va kinh nghiém thuc tién cong
tac, hé thong phap luat trong trong linh vic TN&MT
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dé thuc hién giam dinh nén con ling ling, khé khan
khi thuc hién gidam dinh. Ngoai ra, giam dinh tu phap
theo vu viéc kiém nhiém nén cht yéu lam cong tic
chuyén mon, khong du thai gian va diéu kién tap trung
vao cong tac giam dinh, c6 tam ly e ngai, khong muo6n
lam giam dinh vi trach nhiém phap ly rat cao, trong khi
cac diéu kién d€ thuc hién giam dinh chua bdo dam.

2. T8 chiic giam dinh tu phap trong linh vuc
TN&MT

T6 chiic giam dinh tu phap bao gom t6 chitic giam
dinh tu phap conglap, t6 chiic giam dinh tu phap ngoai
cong lap va té chic gidm dinh tu phéap theo vu viéc.
Linh vic TN&MT chua ¢ T6 chiic giam dinh tu phap.

Theo Luat Giam dinh tu phap quy dinh thi t6 chic
giam dinh tu phap cong lap dugc co quan nha nudc ¢
thd&m quyén thanh lap trong linh vuc phap y, phap y
tam than va ky thuat hinh su. Truong hgp can thiét, Bo
trudng, Thi trudng co quan ngang bg, Cha tich Uy ban
nhan dan cép tinh xem xét, quyét dinh thanh lap hoac
trinh co quan c6 thdm quyén thanh lap t& chiic gidm
dinh tu phdp cong lap trong céc linh vuc khac sau khi
thong nhat y kién véi Bo trudng Bo Tu phap.

TG chiic giam dinh tu phap ngoai cong lap cu thé la
Van phong giam dinh tu phap méi chi dugc luat quy
dinh thanh l4p trong linh vuc tai chinh, ngan hang, xay
dung, 6 vat, di vat, ban quyén tac gia.

TG chiic giam dinh tu phap theo vu viéc phai c6 da
diéu kién sau day: Cé tu cach phap nhan; Cé hoat dong
chuyén moén pht hgp v6i ndi dung dugc trung cau, yéu
cau giam dinh; C6 diéu kién vé can bd chuyén mon,
co s6 vat chat bao dam cho viéc thuyc hién giam dinh
tu phap.

Hién nay, BO TN&MT da kién toan, cung c6 doi
ngii can bo lam cong tac gidm dinh tu phap, cong bd
Danh sach nguoi giam dinh tu phap theo vu viéc nhung
chua thanh lap t6 chuc gidm dinh tu phap céng lap linh
vic TN&MT va cling chua lya chon, lap, cong b6 danh
sach t8 chuc gidam dinh tu phép theo vu viéc.

Ngoai ra, hién nay chua c6 t6 chic gidm dinh tu
phap cong lap linh vuc TN&MT va Luat Giam dinh
tu phép ciing quy dinh B9, co quan ngang b, co quan
thu¢c Chinh pht, co quan chuyén mon ctia Uy ban
nhan dén cdp tinh chi thyc hién giam dinh tu phap
theo trung ciu clia nguoi trung cau giam dinh. Do d6
chua c6 cac t6 chtic giam dinh tu phéap theo vu viéc
thuc hién giam dinh theo yéu cau giam dinh.

Céc yéu cau/trung cau giam dinh tai dia phuong
chua c6 du diéu kién dé giam dinh nén co quan tién
hanh t6 tung phai trung cau co quan giam dinh & cip
Trung uong gay qua tai cho co quan do va lam kéo dai
thoi gian lam giam dinh, anh hudng dén tién do giai
quyét vu viéc/vu an (chu yéu dugc gti dén cac co quan
chuyén moén nhu Bo TN&MT, S& TN&MT... va hoat



dong giam dinh dugc thuc hién béi nguoi giam dinh tu
phap theo vu viéc).

Thuc té€ cting cho thdy cic co quan diéu tra chua
huéng dén trung cau cic t6 chilic chuyén mon cé ning
luc 6 ngoai khu vuc nha nudc nén chua bao dam su
can doéi trong trung cdu gidm dinh hodc mot s6 truong
hgp co quan trung cau khong cung cap day du, kip thoi
cac tai liéu, thong tin cin thiét cho viéc thuc hién giam
dinh nén viéc b6 sung ho so lam kéo dai théi han thuc
hién giam dinh.

Nhu vay, hoat dong gidm dinh tu phép trong linh
vic TN&MT chua dugc mé rong va xa hoi hda, chua
dap ting dugc yéu cau giam dinh tu phap trén thuc té.

Dbé khic phuc nhiing ton tai, kho khan va nang cao
hiéu qua giam dinh tu phap trong linh vuc TN&MT
trén thuc té, can hoan thién cac quy dinh phap luat vé
ca nhan, t6 chtic giam dinh, tao co s& phap ly cho viéc
t6 chtic va thuyc hién giam dinh tu phap trong linh vuc
TN&MT; thuc hién cac giai phap nang cao ning luc cu
thé nhu sau:

Thii nhdt, BO TN&MT cén ra soat lai cac thanh vién
giam dinh theo vu viéc, bdo dam cac linh vuc trong B
déu c6 can bo tham gia gidm dinh tu phap, bdo dam
thuc hién tot cac quy dinh ctia Luat Giam dinh tu phap.
Tt do thiét lap hé thong danh sach cac gidm dinh vién
tu phdp bdo dadm dugc cic diéu kién, tiéu chuin theo
quy dinh; c6 sy tham gia cia can bo quan ly cac linh
vuc trong B9, cling nhu cac can bo da nghi huu c6 kinh
nghiém chuyén mon. Viéc lua chon, bé nhiém, lap,
cong b6 danh sach gidm dinh vién tu phap TN&MT
phai tuan tht cac quy dinh cta phép luat.

Thu trudng co quan, don vi thudc Bo TN&MT lua
chon ngudi c6 du tiéu chuidn quy dinh, 13p danh sach
va guii ho so dé nghi b8 nhiém giam dinh vién tu phap
TN&MT do6i véi tling ngudi duge dé nghi bd nhiém dén
Vu Phap ché xem xét ho so, lua chon va trinh B trudng
Bo TN&MT quyét dinh b6 nhiém giam dinh vién tu
phap.

Giam doc S& TN&MT lua chon ngudi c6 du tiéu
chuin quy dinh, l4p hd so dé nghi Chu tich Uy ban
nhan dan cdp tinh b6 nhiém gidm dinh vién tu phap.

Thii hai, BO TN&MT can phoi hgp véi BO Tu phép
nghién ctiu vé viéc thanh 1ap t8 chic gidm dinh tu
phap linh vic TN&MT dé€ bao dam phu hgp véi yéu
cdu thuc tién trong thoi gian qua.

Thii ba, thuc hién cht truong xa hoi hoa hoat dong
giam dinh tu phdp trong linh vic TN&MT. Cu thé,
can md rong pham vi xa hoi hoa giam dinh déi véi
cac linh vuc TN&MT ngay cang cé nhu cau cao, cé
chinh sach uu dai, ho trg cac t6 chiic gidm dinh nhét
la trong thoi gian dau méi thanh lap vi day 1a linh vuc
khé va trach nhiém cao.

TRAO POI - THAO LUAN ‘_

Thii tu, ngudi giam dinh phai tuan tht quy chudn
chuyén mon cua chuyén nganh dé. Giam dinh phai
dugc tién hanh theo mot trinh ty nhat dinh, khong
chu quan, v6 dodn, hay bé qua mot budc, mot khau
nao trong qua trinh gidm dinh. Tuén theo quy chudn
chuyén mon 1a co s6 d€ danh gia két luan gidm dinh,
dam bao tinh dung din, khach quan dé lam cén cu
gidi quyét vu an.

Thit nam, thudng xuyén t6 chiic cac khoa dao tao,
boi dudng nghiép vu giam dinh tu phap trong té tung
hinh sy, kién thtic phap luat cho d¢i ngi lam cong tac
giam dinh tu phap. Cu thé, thoi gian t6i, B0 TN&MT
can tiép tuc chi dao cac don vi truc thudc xay dung ké
hoach, t6 chtic b6i dudng chuyén mén, nghiép vu cho
can bo lam cong tac giam dinh tu phap; dong thoi,
dé nghi B6 Tu phap, cac bd, nganh ting cuong cong
tac phoi hop, trao d6i nghiép vu, t6 chiic tdp huin dé
nang cao chuyén mon cho doi ngt can by lam cong
tac giam dinh tu phap.

Thii sdu, xac lap, duy tri co ché thong tin, phoi hop
gitia cac BY, nganh, nhat la quan hé phoi hgp gitia
cac co quan trung ciu va cac co quan, té chiic thuc
hién gidm dinh; gitia cac co quan tién hanh t6 tung
v6i Bo Tu phép, BO TN&MT trong quan ly gidm dinh
tu phap, trong dé xac dinh r6 n¢i dung, cach thic, co
ché phéi hgp cho phu hgp véi tinh chat dac thu cua
giam dinh tu phap trong linh vuc TN&MT:

- Téng cudng, nang cao hiéu qua phdi hgp gitia co
quan trung cau giam dinh va co quan dugc trung cau
gidm dinh d€ ndi dung trung cdu gidm dinh sat véi
yéu cdu giam dinh; pht hgp véi tinh chat chuyén mon
theo tling linh vuc; cung cdp day du, kip thai cac tai
liéu, thong tin can thiét cho viéc thuc hién giam dinh
dé viéc thuc hién gidm dinh c6 hiéu qua va dam bao
thoi han quy dinh.

- Co quan diéu tra cin cung cép ho so day du, kip
thoi dé€ cac can bo gidam dinh c¢6 du cédn ct va thoi gian
nghién ctiu ho so d€ tra 16i theo yéu cu clia co quan
diéu tra.

- Truong hop ho so cac vu viéc nhiéu truong hgp cé
su dan xen va lién quan dén nhiéu quy dinh phap luit
cua céc linh vuc khdc nhau, dé xuit Co quan Canh sat
diéu tra (B¢ Cong an) dé nghi B6 Tu phap co y kién
vé van dé ap dung phap luat dé dam bao theo dung
chtic nang dugc Chinh phu giao. T8 gidm dinh ctia Bo
TN&MT chi giam dinh cac néi dunglién quan dén quy
dinh ctia phap luat vé dat dai.

Mot s6 yéu cdu giam dinh lién quan dén tai chinh
(gay thiét hai, that thoat ngan sach nha nudc la bao
nhiéu tién), dé xuit Co quan canh sat diéu tra (Bo
Cong an) trung cdu giam dinh vién cta B Tai chinh
dé nghi giam dinh theo dung chiic ning dugc giao dé
c6 két luadn dung theo quy dinh ctia phap luét
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Thit bdy, chu trong tang cudng cong tac pho bién,
quan triét vé€ nhiém vu ctia cac B9, nganh, co quan c6
lién quan vé thuc hién cac nhiém vu giam dinh tu phap
trong linh vuc TN&MT. Theo doi, dén ddc, kiém tra
cac B9, nganh chu quan, co quan tién hanh t6 tung va
cac co quan c6 lién quan thuc hién day du, nghiém tuc
cac nhiém cu dugc giao theo ké hoach lién quan dén
giam dinh tu phap trong linh vic TN&MT trong trién
khai Luat Giam dinh tu phap nam 2012.

Thit tam, bao dam nguon kinh phi chi tra chi phi
giam dinh cting nhu gidi quyét vudng mac vé trinh ty,

TAI LIEU THAM KHAO

1. Ludt Gidm dinh tu phdp ndam 2012.

2. Nghi dinh s6 85/2013/ND-CP ngay 29 thdng 7 ndm 2013
ctia Chinh phti quy dinh chi tiét va bién phdp thi hanh Ludt
giam dinh tu phdp.

3. Thong tu so 44/2014/TT-BINMT ngay 01 thdng 8 ndm
2014 quy dinh vé gidm dinh tu phdp trong linh vic tai
nguyén va moi truong.
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tht tuc, ho so thanh toan chi phi giam dinh tu phap; ra
soat, thong ké va c6 phuong an cdp bd sung kinh phi
dé thanh quyét todn, chi tra cho hét s6 ng chi phi giam
dinh, tién boi dudng giam dinh kéo dai nhiéu nam;
lap muc chi ngén sach riéng vé kinh phi chi tra chi phi
giam dinh tu phap cho cac co quan diéu tra.

Thit chin, ting cuong thanh tra, kiém tra tinh hinh
t6 chiic, hoat dong va quan ly giam dinh tu phép trong
linh vic TN&MT 6 cap Bo va dia phuongm

4. Théng tu so 45/2014/TT-BINMT ngay 01 thding 8 ndam
2014 quy dinh vé ho so gidm dinh tu phdp va cdc mau gidm
dinh tu phdp trong linh vuc tai nguyén va mai truong.

5. Bdo cdo viéc chdp hanh phdp ludt vé gidm dinh tu phdp
trong to tung hinh su ctia Bo Tai nguyén va Moi trudng
ngay 9 thang 5 ndam 2019.

6. ThS.Trdn Dién (2009), Xa héi héa gidm dinh tu phdp 6 Viét
Nam hién nay, Ludn vdn thac sy ludt hoc, Hoc vién Chinh
tri - Hanh chinh quéc gia H6 Chi Minh.
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MOT SO GIAI PHAP TANG CUONG DAUTUTHEO
PHUONG THUC DOI TAC CONG TU (PPP) TRONG XU LY

CHAT THAI RAN SINH HOAT

TS. La Tran Bic

Vu Khoa hoc Cong nghé va Hop tdc qudc té, Téng cuc Moi trucng

Tai Viét Nam, mé hinh ddu tu theo phuong thiic doi tdc cong tu (PPP) bat ddu dugc thuc hién ti nam 1997
khi Chinh phii ban hanh Nghi dinh s6 77-CP vé quy ché ddu tu theo hinh thiic hgp dong BOT dp dung cho ddu
tu trong nu6c. Qua nhiéu ldn bé sung, stia doi dé timg budc tiép can véi thong 1é qudc té, hién nay hoat dong PPP
va ngi dung lua chon nha ddu tu dugc quy dinh tai Ludt Ddu tu theo phuong thiic doi tdc cong tu nam 2020.
Theo s0 liéu tai Bdo cdo ciia Chinh phii vé tong két tinh hinh thuc hién dy dn PPP, dén hét nam 2019 cd nudc da
huy dong dugc khodng 1.609.295 ty dong thuic hién ddu tu 336 du dn PPP, cdc dy dn PPP (khéng bao gom cdc
dy dn dp dung loai hop dong BT) dugc trién khai chii yéu thudc mot sé linh viic trong diém nhu giao thong vin
tdi, nang lugng, cung cdp nudéc sach, xii ly nudc thdi, chdt thdi' .

1. Thuc trang hoat dong xt ly CTRSH

Hién nay, trén ca nudc c6 1.322 co sg xu ly chat
thai ran sinh hoat (CTRSH), gom 381 1o d6t CTRSH,
37 day chuyén san xudt phan compost, 904 bai chén
lap, trong d6 cé nhiéu bai chon ldp khong hop vé
sinh. Mt s6 co s ap dung phuong phap dot CTRSH
c6 thu hoi nang lugng d€ phét dién hodc cé két hop
nhiéu phuong phap xt ly. Trong cac co s xt ly chat
thai rin sinh hoat, c6 78 co s& xtt ly CTRSH cép tinh.

Téng khéi lugng CTRSH trén ca nuéc CTRSH
phat sinh khoang hon 61.000 tdn/ngay, trong do
khoi lugng phat sinh tai khu vic d6 thila hon 37.000
tdn/ngay, khu vuc néng thon khoang hon 24.000
tan/ngay. Cac dia phuong cé khoi lugng phat sinh
16n nhu TP. H6 Chi Minh (91.000 tdn/ngay), Ha Noi
(6.5000 tan/ngay) trong khi cdc dia phuong c6 khoi
lugng phat sinh it 1a Bic Kan (190 tdn/ngay), Kon
Tum (212 tin/ngay).

Ty 1é thu gom CTRSH khu vuc dé thi ctia cac dia
phuong dat tit 62% dén hon 90%, mot s6 dia phuong
dat ty 1é thu gom cao nhu Binh Duong, Dong Nai,

Thaéi Binh, Cin Tho, Ha N6i va TP. H6 Chi Minh.
Tuy nhién, ty 1¢é CTRSH dugc xt ly ding ky thuat,
hgp vé sinh méi truong con thap. Cong nghé xi ly
CTRSH con lac hau va chua phu hgp véi diéu kién
thuc té, van tap trung chu yéu la chon ldp va dét.

Vé ty 1¢ xt ly CTRSH, hién nay khoang 71%
tong lugng chét thai (tuong duong 43.000 tin/ngay)
dugc xu ly bang phuong phap chon 14p (khong bao
gom lugng ba thai va tro xi ti cac co sd ché bién
phan compost va cac 1o dot); 16% téng lugng chat
thai (tuong duong 9.500 tidn/ngay) dugc xt ly biang
phuong phap compost va phuong khéc; 13% tong
lugng chit thai (tuong duong 8.000 tdn/ngay) dugc
xt ly bang phuong phap dot.

Viéc lua chon cong nghé xti ly CTRSH can can cu
vao tiéu chi lya chon cong nghé va phu hgp véi diéu
kién kinh té, xa hdi va moi truong thuc té cta tliing
dia phuong. Tuy nhién, cdn ct vao uu nhugc diém
ctia cac loai hinh céng nghé xt ly CTRSH, nha dau
tu c6 thé xem xét khi lya chon dau tu theo thi tu uu
tién nhu sau:

TT | Cong nghé Pham vi ap dung Luuy
1 | Cong nghé do6t c6 thu hoi Phu hgp véi khu vuc d6 thi ¢ lugng | Gia thanh dau tu cao, van hanh phiic tap,
nédng lugng CTRSH 16n hon 300 tdn/ngay; truGe mat | can c6 bién phdp xu Iy tro xi phét sinh

can tap trung phat trién tai vung kinh té
phat trién, cac d6 thilén

! Linh viic giao thong vdn tdi c6 220 dy dn (chiém 65,47%), 18 du dn thudc linh viic ndng lugng (chiém 5,35%), 18 du dn

thudc linh viic cdp nudc, thodt nudc, moi trudng (chiém 5,35%)
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TT | Cong nghé

Pham vi ap dung

Luuy

2 | Cong nghé¢ dot khong thu
héi nang lugng

Phu hgp véi khu vuc cé khéi lugng
CTRSH khong 16n, quy mo cdp lién x3,
huyén

Cén van hanh dung quy chuén, c6 bién
phap xti ly tro xi phat sinh, cong sudt t6i
thiéu 1 tdn/h, khong dugc dau tu cac 1o
dot quy mo nhd (<300 kg/h)

3 | Pongxt ly trong 16 nung xi
mang

Ap dung tai nhiing dia phuong c6 co s
san xudt xi mang va dong thai chua co
cac co s xti ly CTRSH dap ting dugc nhu
cau hién nay

Can dam bao chét lugng xi ming va
mot s6 loai chat thai khéng xu ly dugc
phuong phap nay

4 | Compost, uu tién ap dung
quad trinh lén men kho

Phu hop tai cac khu vuc c6 kha nang tiéu
thu sdn phdm t6t (cdc lam trudng va khu
vic trong ciy cong nghiép) dong thaoi
nguon chat thai ddu vao chua lugng chét
httu co cao

Can dién tich nha xudng va 4p dung
dong thoi v6i nhiing phuong phap xt ly
khéc dé€ xti ly nhiing loai chat thai hiiu co

5 | Chon ldp

Ap dung tai nhiing dia phuong c6 quy
dat rong mat do dan cu thép

Gia thanh dau tu, x4y dung thép, cin c6
bién phap xt ly nudc thai va khi thai phat
sinh dap tng quy chuin

6 | Cac phuong phap khac nhu

Xem xét dau tu két hop véi cac cong nghé

Cén ddm bdo miic tiéu thu sin phdm

Metan hda, cdcbon hoa, khéc da néu & trén

RDF,..

Viéc dau tu hé thong xu ly CTRSH chu yéu su
dung ngudn vén ngan sach nha nudc (trong d6 von
vay ODA la chinh), trong khi nguén von ctia khu vuc
kinh té€ tu nhan tham gia dau tu con rat khiém ton.
Thuc trang nay dat ra doi hoi can phai c6 nhiing giai
phép phu hgp hon nita d€ huy dong t6i da cac ngudn
luc, trong do6 tap trung thu hut sy tham gia ctia khu
vuc kinh té€ tu nhan d4u tu phat trién hé thong xu ly
CTRSH nham giam ganh niang cho ngéan sach nha
nuéc.

Kinh nghiém quoéc té€ cho thday, dau tu theo
phuong thuc déi tac cong tu la mdt co ché t6t dé
khai thac cac ngudn vén dau tu truc tiép tu khu vuc
tu nhén trong va ngoai nudc. Day la nhiing dong von
khong dan dén ng cong do Chinh phu khéng phai
vay hodc cdp bao lanh, rdt can thiét va phu hgp véi
cam két kiém soat ng cong cua Chinh phu Viét Nam.

2. Phuong thic hgp tac cong tu linh vuc xu ly
CTRSH

Theo Luat Dau tu theo phuong thtic d6i tac cong
tu nam 2020, “Péu tu theo phuong thiic déi tac cong
tu (PPP) la phuong thiic d4u tu dugc thuc hién trén
co s6 hgp tac co6 thoi han gitta Nha nudc va nha
dau tu tu nhan thong qua viéc ky két va thuc hién
hgp déng du 4n PPP nhdm thu hat nha dau tu tu
nhan tham gia dy an PPP”. Cac hinh thtc hgp dong
PPP bao gom: Hgp dong Xay dung - Kinh doanh -
Chuyén giao (BOT); Hgp dong Xay dung - Chuyén
giao - Kinh doanh (BTO); Hgp dong Xay dung - S&
httu - Kinh doanh (BOO); Hgp dong Kinh doanh -
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Quan ly (O&M); Hgp dong X4y dung - Chuyén giao
- Thué dich vu (BTL); Hgp dong Xay dung - Thué
dich vu - Chuyén giao (BLT); Hgp dong hon hgp.

Cac dy an xti ly CTRSH c6 thé thuc hién theo hinh
thiic PPP hodc theo hinh thtc “xa hoi hoa”, viéc xa
hoi héa d4u tu linh vuc xtt ly CTRSH van ¢6 thé hiéu
la PPP & mtic so khai, cé su tham gia cua ca 3 bén
Nha nuéc - Nha dau tu - Ngudi dan. Do ddc trung
ctia du an xt ly CTRSH, nén lya chon hinh thtic hgp
dong cling c6 ddc trung khac véi dau tu PPP cac linh
vuc khéc:

Cong nghé va day chuyén xti ly CTRSH dugc nha
ddu tu ndm git, d€ vn hanh cling can chi phi va t6
chtic quan ly, trong khi, Nha nuéc khong nhat thiét
va sé ton nhiéu ngudn lyc ciing nhu kho c6 kha ning
tiép nhan cong nghé néu phai quan ly ching.

Cac dy an xt ly CTRSH cén ¢6 quy md tdi thiéu
dé€ van hanh, tuy nhién, viéc mtc phi vé sinh moi
truong thip va dan cu phén tan dan dén viéc thu phi
ctia ngudi dan doi véi du an xt ly CTRSH khong cé
tinh hiéu qua ma lai phat sinh thém chi phi va thoi
gian. Vi vay, thong thuoéng nha dau tu linh vyc nay
cht yéu la do Nha nudc thanh toan, diéu nay quyét
dinh hinh thitic hgp dong phu hgp gitia Nha nudc va
nha dau tu.

Vi vay, d6i v6i du an xt Iy CTRSH ¢ thé xem xét
st dung hinh thic BOO, day la hinh thtc thuong
dugc ap dung hodc cing cé thé dp dung hgp dong
thué van hanh trong truong hgp nha dau tu xay dung
nha mdy, sau d6 Nha nudc ky hgp dong thué van



hanh vé6i nha dau tu, dé 1a hinh thiic BLT, hodic
BTL.

3. Nguon von déu tu theo hinh thiic PPP
linh vyc xt ly CTRSH

Nguon vén vao hoat dong ddu tu PPP linh viic
xtt Iy CTRSH bao gom: ngudén von chi s6 hiiu
cta cac nha ddu tu, nguén vén clia cic t6 chuc
tin dung va ngu6n von tham gia ctia Nha nuédc
(ngéan sach Nha nudc va phi vé sinh moi truéng):

Nguon von chi s6 hitu ciia cdc nha ddu tu: la
thanh phan ngudén luc c6t 16i ctia hinh thiic PPP
trong linh vuc xt ly CTRSH. Viéc nha dau tu c6
nang luc vé vén chu s6 hitu giup giam chi phi
khi phai di vay von d€ thuc hién dy an va dam
bao nha dau tu c6 cam két thuc su cho viéc dau
tu vao dy an.

Nguén von cia céc to chiic tin dung: 1a ngudn
von bé sung cho nha déu tu d€ c6 du ngudn
luc thuc hién dy an PPP linh vuc xt ly CTRSH.
Ngudn luc nay tao nén chi phi vé vén cho nha
dau tu. Tuy nhién, viéc huy dong nguén von nay
giup nha dau tu c6 phan tich tai chinh du an hgp
ly khi nha dau tu khong thé huy dong du toan bd
chi phi cho du an dau tu.

Nguon von ngan sach Nha nudc: Nguoén ngan
sach nha nudc giup Nha nudc thuc hién cac
budc chudn bi d4u tu (nhu lap du an hay bao cdo
kha thi; chi phi t8 chic lya chon nha dau tu...),
chi phi gidi phong mat bing nhdm uu dai, ho trg
nha dau tu... O giai doan du 4n van hanh, thong
thuong Nha nudc sé thanh toan cho nha dau tu,
khi phi vé sinh mo6i trudng khong du bu dap chi
phi xt ly, thi Nha nudc phai bu bang ngan sach
nha nudc d€ thanh toan cho nha dau tu. Ngoai
ra, cac nha tai tr¢g nudc ngoai cé thé cung cép
vién tr¢ cho cac co quan nha nudc hay goi la
ODA. Theo Luat ngan sich nha nudéc, nguén
von ODA ciing 1a ngudn ngan sach nha nudéc.

Theo s6 liéu thong ké ctia B6 X4y dung, giai
doan 2012-2020, véi téng cong hon 230 du 4n,
trong d6 c6 143 du an dau tu xay dung nha may
xu ly chat thai ran c6 téng vén nhu ciu dau tu
khoang 21.600 ty dong. Viéc dau tu phat trién hé
thong xt ly CTRSH cht yéu sti dung ngudn vén
ngan sach nha nudc (trong d6 von vay ODA la
chinh), trong khi nguén von ctia khu vuc kinh té
tu nhan tham gia dau tu con rat khiém ton. Thuc
trang nay ddt ra doi hdi can phai c6 nhiing giai
phéap phu hgp hon ntia d€ huy dong t6i da cac
nguodn luc, trong dé tip trung thu hut sy tham
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gia cua khu vyc kinh t€ tu nhan dau tu phat trién
hé théng xtt ly CTRSH nhdm gidm génh néing
cho ngéan sach nha nuéc.

Véi viéc trd thanh nudc c6 thu nhap trung
binh ngudén vén ODA phai chuyén sang vay, mat
khdc, muc ng cong tang cao, boi chi duge kiém
soat, chi d4u tu phat trién ngay cang han ché.
T4t yéu cin sy huy dong ngudn von tii NDT tu
nhén dé€ dau tu linh vuc xt ly CTRSH.

4. Han ché va bit cap

PPP da gép phan tich cuc vao viéc hoan thién
s6 lugng, chat lugng, kip thoi gidi quyét cac nhu
cau btic xuc vé dich vu xtt ly CTRSH cua nguoi
dan. Tuy nhién, thuc tién cho thdy, viéc trién
khai cac du an PPP trong xti ly CTRSH con mot
s0 ton tai, bat cp:

Viéc lya chon nha ddu tu van phai d6i mat
vGi nhiéu kho khan, thach thic. Da s6 cac du
an PPP 4p dung hinh thtc chi dinh thau dé€ lya
chon nha dau tu, tiém 4n nhiéu rai ro dan dén
tinh trang lang phi, that thoat von do chon lya
nha dau tu khong c6 du nang luc thuc hién du
an. Quy trinh ddu thiu lya chon nha dau tu kéo
dai.

Hau hét, cong nghé xti Iy CTRSH nhép khiu
khong phu hgp véi thuc té CTRSH tai Viét Nam
chua dugc phan loai tai nguén. Phan I6n cac du
an déu chua phat huy dugc cong nang, hiéu qua
trong quan ly, van hanh dy an xt ly CTRSH.

Viéc huy dong nguoén luc tii cac doanh
nghiép dé dau tu xay dung khu xt 1y, nha may
xt ly CTRSH con gap nhiéu khé khin. Hién nay,
cac dia phuong dang ap dung cac gia xu ly khac
nhau cho cdc phuong phap xt ly khac nhau.
Thuc té€ ton tai la cing mot phuong phap xu ly
nhung don gia 4p dung tai tiing dia phuong la
khac nhau. Vi du nhu don gia xt ly chat thai
ran sinh hoat bang phuong phap dét tai TP. HO
Chi Minh la 510,234 dong/tan trong khi cling
v6i cong nghé do, don gia dugc ap dung tai Hai
Duongla 230,000 dong/tan, thim chi trong cing
mot dia phuong va cung mot cong nghé nhung
gia xt ly chat thai lai dugc ap dung khac nhau.
bay la mot bat cap can dugc giai quyét dé thuc
ddy cong tac xa hoi hoa, tranh tinh trang cac nha
d4u tu chi mong mudén dau tu tai cac tinh/thanh
phd c6 miic gia xt 1y cao.

Nha nudc chua c6 c¢6 hudéng dan cong nghé
phu hgp véi dac thu CTRSH tai Viét Nam, kém
theo dé la cac tiéu chudn chét lugng moi trudng
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¢) Moi truong

ctia cac cong nghé. Co ché giam sat khong dam
bao nha dau tu dau tu ddy du day chuyén céng
nghé. Ngay ca kiém soat 6 nhiém moi trudng
tai cac du an thi co quan nha nuéc ciing khong
c6 co ché gidm sat.

Chua c6 ché tai phat nha dau tu néu thuc
hién khong ding cam két, dong thoi khong
kip thay d6i vé gia thanh todn khi nha dau tu
khong xt ly theo cong nghé ma chi chon lap
CTRSH.

Hé thong chinh sach, cic quy dinh, huéng
dan lién quan dén cong tic quan ly CTRSH
con chua hoan thién. Hién dang con thiéu cac
huéng dan lya chon céng nghé, hudéng dan ky
thuat phu hgp vé thu gom, luu gid, xt ly chat
thai ran sinh hoat; cac dia phuong con kho
khan trong viéc lya chon mo hinh cong nghé
quan ly pht hgp dan dén viéc ling ting trong
Iwa chon chu dau tu.

5. Mot s6 giai phap tang cudng diu tu theo
hinh thic PPP linh vuc xt ly CTRSH

Dé phat huy lgi thé tit PPP va thu hut d4u tu
cta khu vuc tu nhan vao linh vyc xtt y CTRSH
can tap trung vao thuc hién mot s6 ndi dung
sau:

Xay dung chién lugc, quy hoach hgp ly vé
phat trién hé thong ha tdng co s& va hinh thanh
mot khung phap 1y r6 rang cho PPP, trong dé
c6 cac co ché, chinh sach vé tin dung, phi dich
vu, dat dai,... d€ thu hut dau tu cta tu nhan cho
cac dy an xt ly CTRSH.

Hoan thién co ché tai chinh cho PPP. Theo
do, vé phia von nha nudc, c6 thé nghién ctiu
b6 tri ngudn vén ngan sach tap trung & Trung
uong danh riéng cho cac duy an PPP dugc lya
chon theo tting thoi ky, phu hgp véi ké hoach
dau tu cong va ké hoach tai chinh trung va dai
han. V& phia tu nhan, cac nha dau tu can dugc
cho phép c6 nhiéu lya chon khac nhau d€ huy
dong von ddu tu bén canh vay von ngan hang,
nhu tiép cin vay von ODA va cac nguén von
uu dai khac.

Xay dung co ché uu dai déi véi cong dong
dan cu xung quanh co s& xt ly CTRSH dé
khuyén khich nguo6i dan dong thuan trong viéc
xay dung nha mdy xu ly CTRSH. Thi diém ap
dung viéc thu gid dich vu thu gom, van chuyén,
xt ly CTRSH theo khoi lugng phat sinh, trudc
mit trién khai d4p dung tai cac d6 thi dac biét
va do thi loai L.
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Xay dung va ban hanh huéng dan quy trinh
lya chon chu d4u tu du 4n xtt ly CTRSH theo
huéng tao thudn lgi cho cac nha dau tu co
ap dung cong nghé sach, than thién v6i moi
truong; xay dung va thuc hién quy trinh, chinh
sach lién quan dén cong tac giai toa, dén bu xay
dung cac khu xt ly CTRSH. Viéc lya chon nha
dau tu can dugc hoan thién, ddm béo c6 nhiéu
nha dau tu quan tdm dugc tiép cdn thong tin.
b4y manh hinh thtc d4u thau réng rai lua
chon nha dau tu, vu tién ddu thiu quoc té han
ché t6i da tinh trang chi dinh thau. Viéc chi
dinh truc tiép nha dau tu chi dugc phép thuc
hién khi chi c6 mét nha dau tu dang ky thuc
hién du 4n hodc trong truong hgp cé su cin
thiét cdp bach vé ha tdng gan véi céc tiéu chi
cu thé. Déi véi nha dau tu dugce lya chon qua
dau thau, Nha nudc va nha dau tu thuong thao
cac noi dung quan trong, ddc biét la phan chia
trach nhiém, co ché phoi hgp.

Uu tién st dung ngudn vén ODA cho Quy
chuén bi va Phat trién du an (PDF) va Quy ho
trg bu ddp tinh khd thi ctia dy 4n (VGF). Uu
tién cho cac dia phuong phat hanh trai phiéu
dia phuong, tao von doi ting phan von tham
gia cua Nha nudc cho cac du an PPP trong linh
vuc dich vu moi truong. Phai phan dinh r6 chi
dau tu cho BVMT véi chi dau tu cho co s6 ha
tang ti nguoén ngan sach Nha nudc.

6. Két luin

Phuong thtic d6i tac cong tu (PPP) c6 tdm
quan trong dac biét trong viéc thu hdt nguén
von tu nhan dé xay dung hé thong co sd ha tng,
phat trién kinh té - xa hoi dit nudc. Trién khai
cac dich vu xti ly CTRSH theo phuong thiic d6i
tac cong tu la su lua chon phtthgp véi tinh hinh
cta Viét Nam hién nay. Tuy nhién, co ché trién
khai dich vu nay van cht yéu dugc thuc hién
theo hinh thtc xa hoi hoa, con tiém 4n nhiéu
thach thic. Hon niia, phan 16n cac dich vu xu
ly CTRSH lai la dich vu cong ich, nén thudng
khong kha thi vé tai chinh, va doi hoi phai co
su tham gia h6 trg ctia Nha nudc. Cach thic
hiéu qua nhit d€ Nha nudc tham gia vao dich
vu xt ly CTRSH cung véi nha dau tu tu nhan
la hinh thtc PPP. Véi phuong thiic PPP, Nha
nudc via dam bao quyén sé hiiu, quyén giam
sat cia minh ma van huy dong dugc nguén von
dau tu, cong nghé va kinh nghiém quan ly tu
khu vuc tu nhinm



TRAO POI - THAO LUAN "

'HIM“W“II

0 NHIEM BIEN DO PHU DUGNG €O NGUON GOC TU
DAT LIEN: LUAT PHAP QUGC TE VA THUC TIEN

TAI VIET NAM

ThS. Pham Thi GAm
Vu Chinh séch va Phép ché

Téng cuc Bién va Hdi ddo Viét Nam

O nhiém bién do hién tugng phi duéng cé nguon goc tu ddt lién la van dé mang tinh toan cdu, de doa t6i moi
trudng, hé sinh thdi bién va dai duong. D€ gidi quyét vin dé nay, cdc qudc gia va to chiic qudc té da thong qua cdc
cam két quoc té. O Viet Nam, vdn dé nay cing dugc quy dinh trong cdc chinh sich va phép ludt. Bai viét nghién
ciiu cdc quy dinh ctia phdp ludt quéc té, thuc tién & Viét Nam va dé xudt mot s gidi phdp vé 6 nhiém bién do

phii dudng c6 nguon goc tir dat lién.

1. Dat vin dé

Phu dudng la mot dang biéu hién ctia moi trudng
nuéc bi 6 nhiém do du thtia cic chit dinh dudng,
thong thudng khi ham lugng nito (N) 16n hon 500ug/1
va photpho (P) 16n hon 20pg/l'. Su du thtia N va P
trong mdi trudng nudc lam thay déi su can bing tu
nhién gitia cac chat dinh dudng, cho phép tdo c6 hai
phat trién, de doa dén nghé ca va stic khoe con ngudi’.
O nhiém moi truong bién do phd dudng da va dang
dién ra ngay cang nghiém trong. Nguyén nhéan cht yéu
la do hiéu qua st dung cac chat N va P trong san xuét
nong nghiép thap, cu thé trung binh & trén thé gidi hon
80% N va 25-75% P bi that thoat vao moi truong khong
khi va moi trudng nudc’.

& Viét Nam, pht dudng chi yéu phat sinh do viéc
quan ly chat thai chan nu6i va st dung phan bon khong
hiéu qua. Mdi ndm, nguodn thai tit chdn nuoi lén trén
80 triéu tan, tuy nhién, chi c6 khoang 40-50% dugc xt
ly, s6 con lai thai truc tiép ra ao, ho, kénh, rach. Ngoai
ra, hiéu sudt st dung phan bén & nudc ta chi dat trung
binh 45-50% véi phan dam, 25-35% v6i 1an, 60% véi
kali, phan con lai that thoat vao moi trudng®.

Dé giai quyét van dé 6 nhiém bién do phu dudng cd
nguodn goc tu dit lien (NGTDL), Viét Nam clung cac
qudc gia va t6 chiic qudc té€ da thong qua cac diéu udc
va cam két qudc t€ d€ phong ngtia, han ché va kiém
soat nguy co 6 nhiém bién do phu dudng. Bai viét nay
tap trung vao nghién ctiu phap luat quoc té€ vé van dé 6
nhiém bién do phu dudng c6 NGTDL, thuc tién & Viét
Nam va mot s6 dé xuit cho Viét Nam.

1. Pham Minh Nguyét (2015), Tiéu ludn: “Hién tugng phii
dudng”, Vién Khoa hoc, Cong nghé va Mbit truong, DH
Bdch Khoa Ha Noi.

2. Tldd, trang 33.

2. Phap luét qudc té vé 6 nhiém bién do phu dudng
c6 NGTDL

Véan dé 6 nhiém bién do phd dudng c6 NGTDL
trong nhiing ndm gan day dugc xem nhu la mot trong
ba van dé uu tién toan ciu, bén canh vin dé rac thai
bién va nudc thdi c6 NGTDL. Tuy nhién, dén nay chua
c6 diéu udc qudc té quy dinh cu thé vé vin dé nay, ma
chi dugc quy dinh chung trong Cong u6c cta Lién hop
qudc vé Luat Bién (UNCLOS) va cht yéu trong cdc van
kién qudc té khac khong bat budc vé mat phap ly.

UNCLOS khong c6 quy dinh cu thé vé nghia vu va
trach nhiém cta cac thanh vién trong BVMT bién do
phu dudng c6 NGTDL nhung c6 quy dinh lién quan.
biéu 194 Khoan 1 cia UNCLOS quy dinh “Céac quéc
gia, tuy theo tinh hinh, thi hanh riéng ré hay phoi hop
v6i nhau, tit ca cac bién phap phu hgp véi Cong udc,
can thiét d€ ngan ngua, han ché va ché ngu 6 nhiém
moi trudng bién, stii dung cic phuong tién thich hgp
nhit ma minh c6 va ¢ gang diéu hoa cac chinh sach
cta minh” va tai khoan 3 Diéu nay quy dinh “Cac bién
phéap dugc st dung d€ thi hanh cin phai nham vao tét
cad cac ngudn gy ra 6 nhiém mdi trudng bién”. Quy
dinh nay khong néu rd cu thé cong viéc ma quoc gia
thanh vién phai thuc hién ma cht yéu nhan manh dén
két qua 1a phai BVMT bién, con cac bién phép thi cac
qudc gia phai linh hoat theo yéu ciu va diéu kién ctia
qudc gia minh.

biéu 207 UNCLOS c6 quy dinh riéng vé 6 nhiém
bién c6 NGTDL, noi dung ctia diéu nay lam ro6 trach
nhiém clia cac qudc gia trong viéc thong qua cac luat,

3. Tidd, trang viii.

4. Bdo cdo méi trudng quic gia: Chuyén dé Qudn ly chdt thdi,
nam 2017, tr.35
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quy dinh d€ ngan ngtia, han ché va ché ngu 6 nhiém moi
trudng ¢6 NGTDL, ¢6 luu y dén cac quy tic, quy pham,
ciing nhu cac tdp quan va thi tuc dugc kién nghi, chdp
nhan trén pham vi qudc té€ °. Ngoai ra, UNCLOS quy
dinh mot s6 trach nhiém khac ctia cac qudc gia thanh
vién trong BVMT bién nhu hgp tdc & pham vi khu vuc
dé xay dung cac quy dinh BVMT bién® xay dung ké
hoach khén cip chéng 6 nhiém & khu vuc d€ xti ly cac
truong hgp cé nguy co 6 nhiém xuyén bién gi6i’; ddy
manh cong tac nghién ctiu, thuc hién cac chuong trinh
nghién ctiu khoa hoc va khuyén khich viéc trao déi
thong tin va di liéu vé 6 nhiém moi trudng bién. ..

Hudéng dan Montreal vé BVMT bién c6 NGTPL
nam 1985 la vin kién “luat mém” dau tién c6 noi dung
cu thé vé BVMT bién c6 NGTDL. Mic du khong c6 noi
dung quy dinh riéng vé trach nhiém ctia cac quoc gia
trong BVMT bién do pht dudng, nhung Huéng dan c6
ndi dung chung vé trach nhiém ctia cdc qudc gia trong
BVMT bién c6 NGTDL va cht yéu quy dinh ré hon cac
nghia vu da dugc quy dinh trong UNCLOS’. Ngoai ra,
Huéng dan nay da khuyén nghi cdc quéc gia phai xay
dung, thong qua va thuc hién céc chién lugc kiém soat
pht hgp hodc dugc tich hgp trong chién lugc chung dé
bao v¢, bdo ton va ndng cao chét lugng moi truong'.

Vén dé 6 nhiém bién do phu dudng lan dau tién
dugc quy dinh trong khi Chuong trinh Nghi su 21
(thong qua tai Hoi nghi thugng dinh Trai dat vé “Moi
trudng va Phat trién” nam 1992) va da dugc quy dinh
cu thé tit muc tiéu dén cac hoat dong, bién phap dé
cac quoc gia gidi quyét van dé nay trong Chuong trinh
hanh dong toan cdu BVMT bién do cac hoat dong tu
dat lién nam 1995 (GPA), dong thoi Chuong trinh
Nghi su 2030 vi su phét trién bén viing tié€p tuc quy
dinh mang tinh dinh huéng vé vin dé 6 nhiém bién do
pht duéng c6 NGTDL.

Chuong trinh Nghi su 21 quy dinh cac quoc gia phai
xem xét hanh dong uu tién d€ thac ddy kiém sodt cac
yéu t6 dau vao do con ngudi dé tranh N va P xdm nhép
vao vung nudc ven bién gay ra hién tugng phu dudng de
doa mdi trudng bién;'! thic ddy viéc st dung phin bon
it gay hai cho mdi trudng va xem xét viéc cdm nhiing
thi dugc coi 1a khong c6 loi cho méi truong.'? Chuong
trinh Nghi su 2030 xac dinh muyc tiéu dén ndm 2025,
cdc qudc gia phai ngin chdn va giam thiéu dang ké 6
nhiém moi truong bién do phi duéng c6 NGTPL."

5. UNCLOS, Diéu 207 (1).
6. UNCLOS, Diéu 197.
7. UNCLOS, Diéu 199.
8. UNCLOS, Diéu 200.
9

. Huéng dan Montreal 1985, doan 4, 5, 8, 11, 12, 14, 15, 16,
17,19.

10. Huéng dan Montreal 1985, doan 13 (1).
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GPA dé xuit muc tiéu BVMT bién do pht dudng cd
NGTDL la x4c dinh cac khu vuc bién noi ddu vao chit
dinh duong dang gay ra hodc ¢ kha nang gay 6 nhiém,
truc tiép hodc gidn tiép; giam dau vao chat dinh dudng
vao cac khu vuc da xdc dinh; giam thiéu s6 lugng cac
vung bién c6 biéu hién pht dudng; & nhiing khu vuc
phu hgp thi bao vé va khoi phuc cac khu vuc kht nito
tu nhién."* D€ dat cdc muc tiéu nay, GPA quy dinh céc
quoc gia phai thuc hién cac hanh ddong, chinh sach va
bién phap trong kha nang ctia minh, bao gom xac dinh
cac khu vyc ma cac chat dinh dudng dau vao c6 kha
nang gay 6 nhiém, truc tiép hodc gian tiép; xac dinh cac
ngudn diém va nguédn dién phat sinh chét dinh dudng
dau vao cac khu vyc nay; xac dinh cac khu vuc c6 nhiing
thay d6i vé d4u vao chat dinh duong do con ngudi gay
ra hodc c6 kha ning gay 6 nhiém truc tiép hodc gidn
tiép va uu tién cac khu vuc nay d€ hanh dong.”” GPA
ciing quy dinh cac qudc gia phai chu trong dén cac
bién phap quan ly, cong cu kinh té€ va cac thda thuan
tu nguyén nham kiém soat cac ngudn dinh dudng do
con nguoi gay ra.'® Cac bién phap khac ciing dugc GPA
quy dinh nhu tang cudng nang luc ctia chinh quyén
dia phuong, thiét 1ap hodc cai thién viéc giam sat hién
tugng phu dudng, thuc ddy nghién ctiu khoa hoc...

3. Thuc tién chinh sach, phap luit vé BVMT bién
do phu duéng c6 NGTDL 6 Viét Nam

& Viét Nam, phu duéng phét sinh ¢6 nguy co gy 6
nhiém moi trudng bién chu yéu do that thodt tu phan
bén cho hoat dong san xuit ndng nghiép, chét thai ran
tu hoat dong chan nudi khong dugc thu gom va xt ly.
Bén canh quy dinh chung trong Ludt BVMT va van ban
huéng dan thi hanh thi luat chuyén nganh nhu Luét
Chan nudi nam 2018, Luat Trong trot nam 2018, mat
s6 van ban khéc ciing c6 nhiing bién phap dé kiém soat
0 nhiém bién do phd dudng. Cac quy dinh nay khong
nhiéu va khong cu thé, cac quy dinh d€ phong ngtia va
ngén chan chét dinh dudng phat sinh ti sin xuit nong
nghiép con mo nhat.

Luat BVMT nam 2014 quy dinh quan ly chat thai
trong chan nuoi, khu chan nudi tap trung phai cé
phuong an BVMT va dap tng cac yéu cau nhu bao
dam vé sinh méi trudng doi véi khu dan cu; thu gom,
xu ly nudc thai, chit thai rdn theo quy dinh vé quan ly
chat thai; chudng, trai phai dugc vé sinh dinh ky."” Luét

11. Chuiong trinh Nghi su 21, 17.28 (f)

12. Tldd, 17.28 (i)

13. Chuiong trinh Nghi sy 2030, dogn 14.1.

14. GPA, doan 129.

15. GPA, doan 130.

16. GPA, doan 130.

17. Ludt Bdo vé méi trudng ndm 2014, Diéu 69 (3).



BVMT nam 2020 khéng con quy dinh cu thé d6i véi
ndi dung nay nhung van giti n6i dung tuong tu trong
quy dinh vé BVMT nong thon va trong san xuit nong
nghiép. Ngoai ra, Luat Chan nudi quy dinh vé chit thai
trong hoat dong chan nudi chua dugc xt ly hoac xt ly
chua dat yéu cau bi nghiém cam xa thai vao noi tiép
nhan chit thai.'® Luat cing quy dinh mot trong nhiing
diéu kién ctia chdn nuoi trang trai phai dam bao viéc xu
ly chat thai chdn nu6i'® va chan nu6i h¢ gia dinh phai co
cac bién phap phu hgp d€ vé sinh phong dich; thu gom,
xt ly phan, nudc thai chdn nu6i.*® Chu chidn nudi nong
ho phai cé bién phap xt ly phén, nudc thai, khi thai
chin nudi bao dam vé sinh moi trudng va khong gay
anh hudng dén ngudi xung quanh.?! T4 chiic, ca nhan
s& hiiu co s chdn nuoi trang trai c6 trach nhiém xt ly
chét thai ran c6 ngudn gbc hitu co dap ting quy chuin
ky thuat quoc gia trudc khi st dung cho ciy trong hodc
lam thtc an cho thay san.”

Dai voi viée st dung phan bon, Luat BVMT nam 2014
quy dinh kha chung chung vé quan ly d6i véi phan bon,
cu thé phan bon da hét han st dung phai dugc xt ly theo
quy dinh vé quan ly chat thai.”® Pong thoi, B trudéng Bo
No6ng nghiép va Phat trién ndng thon dugc giao chu tri t&
chtic trién khai thuc hién phap luat vé BVMT trong hoat
dong san xudt, nhap khiu phan bon, chat thai trong nong
nghiép.”* Cac quy dinh nay dén nay khong c6 quy dinh cu
thé va van dugc quy dinh trong Ludt BVMT nam 2020.

Ngoai ra, d€ st dung hiéu qua, tranh that thoat phan
bon gay 6 nhiém moi trudng, Luit Trong trot nam
2018 da quy dinh vé viéc khao nghiém phan bon. Khao
nghiém phén bén 1a hoat dong theo doi, danh gia cac
chi tiéu nham xac dinh phuong thtic stt dung, tic dong
dén moi trudng, hiéu qua noéng hoc, hiéu qua kinh
té clia phan bon.” Phan bon phai dugc khao nghiém
trudc khi dugc cong nhan luu hanh, trii cac loai phan
bén theo quy dinh.* Luat cling quy dinh diéu kién ctia
t6 chiic khdo nghiém phan bon? va viéc khido nghiém
phén bon thuc hién theo tiéu chuin quéc gia do t6 chuic
dugc cong nhan du diéu kién thuc hién khao nghiém.*

18. Ludt Chan nudi ndm 2018, Diéu 12 (12).
19. Tldd, Diéu 55 (1b).

20. Tldd, Diéu 56 (3).

21. Tldd, Piéu 60 (1).

22. Tldd, Piéu 59 (2).

23. Ludt Bdo vé mdi trudng nam 2014, Diéu 69 (2).
24. Tldd, Diéu 142 (3).

25. Ludt Trong trot nam 2018, Diéu 2 (15).
26. Tldd, Diéu 39 (1).

27. Tldd, Diéu 40.

28. Ludt Trong trot nam 2018, Diéu 39 (4).
29. TCVN 12719:2019.

TRAO POI - THAO LUAN

Theo d6, hai Tiéu chudn quéc giala TCVN 12719:2019%
va TCVN 12720:2019%° vé khao nghiém phéan bén cho
cay trong hang nam va lau nam da dugc ban hanh.

Bén canh cic van ban quy pham phap luat, mot
s6 van kién khac ciing gép phan BVMT bién do phu
dudng nhu Chién lugc quéc gia vé quan ly tong hop
chét thai ran, Chién lugc BVMT, tuy nhién, cdc van ban
nay cling chi chu y dén chat thai trong chan nuoi, cac
van dé hiéu qua st dung phan bon chua dugc quan tam.

Chién lugc qudc gia vé quan ly tdng hgp chat thai
ran®! da dua ra muc tiéu dén nam 2025 80% chat thai
phat sinh tit hoat dong chin nuoi, gia suc, gia cAm phai
dugc thu gom, tai sti dung, tai ché lam phan compost,
biogas va xti ly dap ting yéu cau BVMT.* Cac bién phap
thuc hién d€ dat dugc muc tiéu nay chu yéu tap trung
vao cong tac quan ly chét thai ran ndi chung, khong c6
bién phap cu thé cho loai chét thai nay.*® Chién lugc
BVMT cing da dua ra mot s6 bién phap dé phong
ngtia, ngan chdn 6 nhiém do chat thai chan nuoi va
phan bén trong sin xudt nong nghiép nhu thuc ddy
phat trién cac md hinh trang trai chan nudi than thién
v6i moi trudng;* khdn truong quy hoach, xt ly tinh
trang btic xdc vé rac thai § khu vuc nong thon hién nay;
6 giai phap tich cuc khic phuc 6 nhiém moéi trudng
do hoat dong chin nuodi & nong thon gay ra;* khuyén
khich ap dung cac bién phap canh tac, sti dung dat bén
viing trong nong nghiép, han ché st dung hoéa chat,
phan bdén vo co trong san xudt nong nghiép, chong x4i
mon, ria trdi, suy thoai dat.*

4. Dé xudt mot s4 giai phap 6 Viét Nam

bé BVMT bién do chit dinh duong c6 NGTDL,
dong thoi thuc hién nghia vu thanh vién ctia cac thoa
thudn quoc té, Viét Nam can cai thién cac quy dinh
phap luat va bién phap phu hop.

Thii nhdt, cac van ban quy pham phap luat lién quan
dén quan ly cac chit dinh dudng phat sinh can dugc
hoan thién. Cac quy dinh dam béo quan ly hiéu qua
viéc sti dung phén boén, chat thai trong chan nudi can

30. Tldd.

31. Quyét dinh s6 491/QD-TTg ciia Thii tuéng Chinh phii ngay
07 théng 5 ndm 2018 phé duyét diéu chinh Chién lugc quic
gia vé qudn Iy tdng hop chdt thdi ran dén nam 2025, tdm
nhin dén nam 2050

32. Tldd, Diéu 1 (3b).

33. Tldd, Diéu 1 (5)

34. Quyét dinh s6 1216/QD-TTg cia Thii tuéng Chinh phii
ngay 5 thdng 9 ndm 2012 ban hanh Chién lugc BVMT quoc
gia dén ndm 2020, tdm nhin dén ndm 2030, muc II (1b)

35.Tldd, muc II (Ic)
36. Tldd, muc II (3a).
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dugc hoan thién trong Luat Chén nudi, Luat Trong trot
va Luat BVMT dé€ dam bao tinh kha thi trong thuic tién,
dac biét doi véi cac doi tugng 1a ho gia dinh va cd nhan.
Cac quy dinh vé€ quan ly nguon dién nhu tit hoat dong
san xudt nong nghiép, thoat mat do thi... phat sinh
nguon gay phu dudng cling can dugc hoan thién. Cac
quy dinh vé ky thudt déi véi tling loai dat, tling loai
giéng cdy trong va cic phuong phéap ky thuit dé dam
bao viéc hap thu phan bon dugc hiéu qua can dugc xay
dung va ban hanh.

Thit hai, cong tac diéu tra, danh gia hién tugng phu
dudng ¢ mdi trudng bién can dugc chu trong. Hién
nay, hién tugng 6 nhiém do chit dinh dudng da va
dang dién ra & cac vung bién ven bg, tuy nhién, viéc
danh gia hién tugng phu dudng dé xac dinh cac nguén
gay 6 nhiém nay chua dugc thuc hién. Do vay, dé€ c6
co s& phong ngtia, ngan chin va kiém soat hién tugng
pht dudng, viéc diéu tra, xac dinh cac ngudn gay phu
dudng cho méi truong bién la can thiét d€ cung cép co
s& cho cac giai phap phu hgp. Trudng hgp can thiét
phai xay dung cac ké hoach riéng hodc 16ng ghép trong
ké hoach hanh déng quéc gia 3 BVMT bién do ngudn
g6c 6 nhiém tu dat lién.

Thii ba, ting cudng ngudn luc dé€ thuc hién hiéu qua
cac quy dinh hién hanh vé chat thai chan nuoi, st dung
phan bén va cac ngudn dién khac phat sinh chat dinh
dudng c6 nguy co gay phu dudng cho mdi trudng bién.
Mic du, phéap luat cé quy dinh lién quan dén BVMT do
cac chat thai tit hoat dong chdn nudi va st dung phan
bdn, tuy nhién viéc dau tu ngudn luc thuc hién con han
ché. Hau hét, cac ho gia dinh, ca nhin chan nudi déu
x4 thing nudc thdi vdo nguén nudc ciing vdi nude thai
sinh hoat, trong khi & cac khu vuc ndng thon khong co
viéc thu gom va xti ly nudc thai sinh hoat. Do d6, chinh
quyén cac cdp cin dau tu ngudn luc dé€ tiing budce thuc
hién viéc thu gom va xti ly nudc thai sinh hoat bao gom
ca nudc thai tit hoat dong chan nuoi.

TAI LIEU THAM KHAO

1. By TNMT (2017) Bdo cdo mdi trudng quoc gia: Chuyén dé
Qudn ly chdt thdi.

2. B0 TNMT (2015), Bdo cdo hién trang moi trudng quic gia
giai doan 2011-2015

3. Chuong trinh Nghi sy 2030 vi sy phdt trién bén viing ndm
2015
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Thit tu, thic ddy nghién ctu khoa hoc dé c6 bién
phap phu hop véi diéu kién va ddc thu cua Viét Nam,
quan ly hiéu qua chét thai phat sinh tu cac hoat dong
chén nudi. Nghién ctiu khoa hoc phat trién sé dua ra
cac bién phap ky thuat ho trg dé trang trai chan nuoi
va nguoi dan da dang cac phuong phap xt ly chat thai;
giam chi phi dau tu cho cac khu vic nong thon c6 hoat
dong chin nudi véi cac bién phap xt ly chét thai chian
nuoi pht hgp.

Thit ndm, nang cao nhén thiic cta cac t6 chic, ca
nhan vé hién trang phu dudng dé€ ting cuong su tham
gia ctlia cac thanh phén trong xa hoi. Cac van dé phu
dudng chua dugc ngusi dan nhan thic day da vé tac
dong tiéu cuc ctia chung doi véi mdi truong. Do do,
viéc tuyén truyén d€ cac bén lién quan hiéu biét vé vin
dé pht dudng sé tang cuong y thiic trong viéc thuc hién
cac bién phap phu hgp d€ BVMT bién do phu dudng;
dao tao tap hudn cho ngudi dan bon phan dung lugng
va dung cach nham ting hiéu sudt st dung cac loai
phan bon.

5. Két luan

Vin dé 6 nhiém bién do hién tugng phu dudng cd
NGTDL dang 1a van dé khong chi 6 toan cau ma con la
van dé moi trudng ctia Viét Nam. Cac thoa thuan quoc
té da dugc xay dung lam co s& d€ hgp tac & muc do
toan cau, khu vuc va quy dinh nghia vy, trach nhiém,
khuyén khich d€ cac quéc gia thuc hién BVMT bién.
Viét Nam da ban hanh céc vian ban quy pham phéap
luat, cac vin ban khac dé phong ngtia, ngin chan va
kiém soat nguy co gay 6 nhiém bién do phd dudng,
tuy nhién, cac quy dinh va viéc thuc thi con nhiéu han
ché. Viét Nam can cai thién chinh sach, phap luat,
tang cuong ngudn luc d€ BVMT bién do phu dudng,
gop phén cung cong dong quoc té BVMT bién va dai
duongm

4. Chuong trinh Nghj su 21, "Chuiong trinh nghi sy phdt trién
bén viing” cho thé ky 21

5. Pham Minh Nguyét (2015), Tiéu lugn: “Hién tugng phii
duong”, Vién Khoa hoc, Cong nghé va Moi trudng, DH
Bdch Khoa Ha Noi.

6. Sutton M.A, (2013), Our Nutrient World: The challenge to
produce more food and energy with less pollution



TAP CHIi

Mo1i truong
THE LE VIET VA GU1 BAI

Tap chi Méi trudng ddng tdi cdc bai tdng quan, céng trinh nghién ciru khoa hoc va iing dung
c6ng nghé nhdm trao déi, phé bién kién thirc trong linh vu'c méi trudng.

Hién Tap chi duoc Héi déng chirc danh Gido su'nha nuéc cdng nhédn tinh diém céng trinh cho
05 Héi ddong lién nganh (Héa hoc - cé6ng nghé thuc pham; Xdy dung - kién tric; Khoa hoc trdi
ddt - mé; Sinh hoc; Thay loi) tao diéu kién xét céng nhédn dat tiéu chudn Gido su, Phé Gido su,
nghién cuau sinh...

Ném 2021, Tap chi Méi trudng sé xudt ban 04 sé chuyén dé vao thdng 3, thdng 6, thdng 9
va thdng 12. Ban doc c¢6 nhu cdu ddng bai viét xin gti vé Toa soan trudc 1 thdng tinh dén thoi
diém xudt bdn.

I. Yéu ciu chung
- Tap chi chi nh4n nhiing bai viét chua cong bd trén cac tap chi khoa hoc, sach, bao trong nudc va quoc té.
- Bai viét gtii vé Toa soan dudi dang file mém va ban in, c6 thé gtii truc tiép tai Toa soan hodc guii qua hop
thu dién tu. Cuoi bai viét ghi ro thong tin vé tac gia gom: Ho tén, chiic danh khoa hoc, chtic vy, dia chi co
quan lam viéc, dia chi lién lac ctia tac gia (dién thoai, Email) d€ Tap chi tién lién hé.
- Toa soan khong nhan dang cac bai viét khong dung quy dinh va khong gti lai bai néu khong dugc déng.
II. Yéu cdu vé trinh bay
1. Hinh thiic
Bai viét bang tiéng Viét dugc trinh bay theo quy dinh cong trinh nghién ctiu khoa hoc (font chii Times
News Roman; ¢& chit 13; gian dong 1,5; 1€ trén 2,5 cm; 1€ dudi 2,5 cm; 1€ trai 3 cm; 1€ phai 2 cm; ¢6 do dai
khoang 3.000 - 3.500 tti, bao gom ca tai liéu tham khao).
2. Trinh ty ngi dung
- Tén bai (bang tiéng Viét va tiéng Anh, khong qua 20 tu).
- Tén tac gia (ghi r6 hoc ham, hoc vi, chtic danh, don vi cong tac).
- Tom tat va tu khoa (bang tiéng Viét va tiéng Anh, tém tit 100 t, tii khoa 3 - 5 tu).
- Dt vin dé/mad dau
- Déi tugng va phuong phap
- Két qua va thao luan
- Két luan
- Tai liéu tham khdo d€ & cudi trang, dugc trinh bay theo thi tu alphabet va danh s6 trong ngodc vuong
theo thu tu xuat hién trong bai viét va trong danh muc tai liéu tham khao.
+ Dai véi cac tai liéu 1a bai bao trong Tap chi ghi ddy du theo thu ty: Tén tac gid, nam xudt ban, tén bai
bdo, tén tap chi, s, trang.
+ Doi v6i cac tai liéu la sach ghi day du theo thu tu: Tén tac gia, ndm xudt ban, tén sach, nha xuit ban, noi
xudt ban.
- Luu y: D6i v6i hinh va bang: Hinh (bao gém hinh vé, dnh, do thi, so d6, biéu dé...) phai c6 tinh khoa
hoc, bdo dam chét lugng va thdm my, dat dang vi tri trong bai, cé chu thich cic ky hiéu; tén hinh va bang
phéi ngan gon, du thong tin; tén hinh va s6 thu tu ghi & dudi; d6i véi bang, tén va s6 thi tu ghi 6 trén bang.

Noi dung thong tin chi tiét, xin lién hé
» Pham Dinh Tuyén - Tap chi Méi truong
» Dia chi: Tang 7, L6 E2, Phé Duong Dinh Nghé¢, phuong Yén Hoa, Cau Gidy, Ha Noi
» Dién thoagi: 024. 61281446 - Fax: 024.39412053
» Dién thogi: 0904.163630
» Email: tapchimoitruongtcmt@vea.gov.vn

» Email: dinhtuyen@vea.gov.vn; phamtuyenvea@gmail.com




VIEN CONG NGHE MOI TRUONG

ién Cong nghé moi trudng truc thudc Vién

Han lam Khoa hoc va Cong nghé Viét Nam

(HLKHCNVN) dugc thanh lap theo Quyét
dinh s6 148/2002/Qb-TTg ngay 30/10/2002 cua
Thu tudng Chinh phd, véi chidc nang nghién cdu
nhling van dé khoa hoc - cdng nghé thudc linh vuc
moi truong. Hién nay, Vién da c6 1 phong Quan ly
tong hop; 11 phong nghién ctu (2 phong nghién
ctru dugc Van phong Cong nhan chat lugng thudc
Téng cuc Do ludng chat lugng cap chiing chi ISO/
IEC 17025:2005 (VILASS 366); 1 Trung tam Cong
nghé méi trudng tai TPHO Chi Minh; 1 Trung tam
Coéng nghé moi trudng tai TPDa Nang, 1 Trung tam
Nghién ctu va Phét trién cong nghé mang. Vién cé
3 phong thi nghiém dat ching chi VIMCERTS 079;
VIMCERTS 032; VIMCERTS 120, pham vi hoat déng
da dugc maé rong ra cac tinh phia Nam, véi mot doéi
ngl can bd cédng chc, vién chiic gom 199 ngudi,
trong d6 c6 7 PGS.TS; 23 TS; 60 ThS; 98 cif nhan va
ky su, 6 cir nhan cao dang; 5 ky thuat vién.

TU 2002 dén nay, Vién da ky két cac van ban
thoa thuén va thuc hién cac hop tac vé nghién cdu
khoa hoc, trién khai ing dung va dao tao véi Phap;
P, Canada, Thuy Dién, Uc, Nhat, Han Quéc, Trung
Quéc, Nga, Belarus, Ucraina.

Ngay 1/6/2017, Giam déc Hoc vién Khoa hoc va
Coéng nghé ky Quyét dinh s6 294/QD-HVKHCN/vé
viéc thanh lap Khoa Coéng nghé méi truong. Khoa
c6 chuic nang dao tao sau dai hoc (trinh do Thac si,
Tién si). Trong t6ng s6 40 NCS dugc dao tao & Khoa,
13 NCS da bao vé luan an va dugc cap bang tién

P Ti/ElAG
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si; 22 NCS va 37 hoc vién cao hoc dang hoc tap,
nghién cdu va lam viéc tai Vién. Ngoai ra, Khoa con
t6 chiic cac khoa dao tao ngén han trong va ngoai
nudc. Phoi hgp dao tao dai hoc va sau dai hoc véi
cac truong dai hoc trong nudc va cac vién nghién
ctu thuc thudc Vién Han lam Khoa hoc va Cong
nghé Viét Nam, dao tao can b6 clia Vién & nudc
ngoai théng qua cac du an hgp tac quéc té va cac
chuong trinh dao tao clia Viét Nam

Trong nam 2019, Vién da thuc hién 31 dé tai cac
cap.Téng s6 cong trinh cdng bé nam 2019 cda Vién
la 84 bai (trong d6 c6 24 bai dugc dang trén tap chi
thudc danh muc SCI/SCI-E). Ngoai ra, Vién c6 1 doc
quyén sang ché va 3 gidi phap hiu ich da dugc cap
bang trong nam 2019. Can bo vién chic Vién da cé
nhiéu né luc trong céc hoat ddng nghién cuu, trién
khai. Kinh phi tir hgp déng (ing dung trién khai cta
Vién nam 2019 tang cao so v&i nhitng nam trudc.
Vién tham gia hoat dd6ng quan trac moi trudng theo
quy dinh ctia Nghi dinh s6 127/2014/ND-CP, dugc
Bo TN&MT cap gidy chiing nhan s6 hiéu VIMCERTS
079, 032 va 120. Ngoai ra, Vién md rong cac chi tiéu
quan trac va phan tinh méi trudng theo quy dinh
cua Nghi dinh s6 127/2014/ND-CP.

Cong nghé nano la moét trong nhiing céng
nghé san sang chuyén giao nam 2019 da dugc (ing
dung thi diém tai cac tinh Thai Nguyén, Gia Lai. Cac
san pham néi bat cha Vién nhu: Phan bén 14 nano,
thuéc trir bénh ndm cay nano Alsilco, cao chiét tu
cay xa den c6 tén thuong mai la“PHYPROXADEN".

Vién da khai thac va sir dung hiéu qua cac trang
thiét bi, dac biét la du an “Tang cudng nang luc
phong thi nghiém trong diém cap Vién HLKHCNVN
vé an toan thuc pham va maéi trudng (khu vuc mién
Nam)” da dugc nghiém thu va dua vao si dungm



