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TAP CHIi

» MOi truong
THE LE VIET VA GU1 BAI

Tap chi Méi truong ddng tai cdc bai tdng quan, céng trinh nghién ciu khoa hoc va iing dung
céng 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 nhén tinh diém céng trinh cho
05 Héi ddng 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 cdng nhén dat tiéu chudn Gido su, Phé Gido su,
nghién cdu sinh...

Né@m 2020, Tap chi Méi trudng sé xudt bdan 04 s6 chuyén dé vao thdng 3, thdng 6, thdng 9
va thdng 12. Ban doc c6 nhu cdu ddng bai viét xin gui vé Toéa soan trudc 1 thdng tinh dén thoi
diém xudt ban.

I. Yéu ciu chung
- Tap chi chi nh4n nhiing bai viét chua cong bo trén cac tap chi khoa hoc, sach, bao trong nudc va quoc té.
- Bai viét gui vé Toa soan duéi dang file mém va ban in, c6 thé giii truc tiép tai Toa soan hodc gii qua hop
thu dién tu. Cuoi bai viét ghi ro thong tin vé tac gia gobm: Ho tén, chiic danh khoa hoc, chtic vy, dia chi co
quan lam viéc, dia chi lién lac cta tac gia (dién thoai, Email) dé Tap chi tién lién hé.
- Toa soan khong nhan dang cac bai viét khong ding quy dinh va khong gtii lai bai néu khong dugc dang.
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; ¢& chii 13; gian dong 1,5; 1€ trén 2,5 cm; 1€ dudi 2,5 cm; 1€ trai 3 cm; 1€ phai 2 cm; c6 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 qud 20 tu).
- Tén tac gia (ghi r6 hoc ham, hoc vi, chtic danh, don vi cong tac).
- Tom tat va tii khoa (bang tiéng Viét va tiéng Anh, tom tat 100 tu, tu khoa 3 - 5 tu).
- Dit van dé/mé dau
- Béi tugng va phuong phap
- Két qua va thao luan
- Két luan
- Tai liéu tham khéo d€ & cudi trang, dugc trinh bay theo thi tu alphabet va danh s6 trong ngoédc vudng
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 gia, ndm xudt ban, tén bai
bdo, tén tap chi, so, trang.
+ Doi véi cac tai liéu la sach ghi day du theo thi tu: Tén tac gia, ndm xuét ban, tén sach, nha xudt ban, noi
xudt ban.
- Luu y: D6i v6i hinh va bang: Hinh (bao gém hinh vé, dnh, d6 thi, so d6, biéu dé...) phai c6 tinh khoa
hoc, bdo ddm chit lugng va thdm my, dat dung vi tri trong bai, c¢é chu thich céc ky hiéu; tén hinh va bang
phdi ngin gon, du thong tin; tén hinh va s6 thu tu ghi & dudi; d6i véi bang, tén va s6 thi tu ghi 6 trén bang.

Ndi 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
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TRIEN KHAI NHIEM VU LAP QUY HOACH TONG THE
QUAN TRAC MOI TRUGNG QUOC GIA GIAI DOAN
2021-2030, TAM NHIN DEN NAM 2050

ThS. Truong Manh Tuin
Vu Qudn ly chdt lugng moi truong, Tong cuc Moi trudng

Ngay 14/2/2020, Thii tuéng Chinh phi da ky Quyét dinh s6 259/QD-TTg vé viéc phé duyét nhiém vu lap Quy
hoach téng thé quan trdac moi truong (QTMT) qudc gia giai doan 2021 - 2030, tdm nhin dén ndm 2050. Nhiém
vu dugc trién khai thuc hién trong thoi gian 2 nam véi san pham la bdn Quy hoach tong thé QTMT qudc gia
dugc Thi tuéng Chinh phii phé duyét. Pay la mét trong nhiing van bdn quan trong trong linh viic quan trdc,
moi trudng gop phdn hoan thién mang lidi QTMT qudc gia trén co s6 cdc mang lidi quy hoach da dugc xdy
dung trude day; thuc hién bo sung, cdp nhat dé phiy hgp vdi diéu kién phdt trién kinh té - xa hoi (KT-XH). Mang
luéi QTMT quéc gia duige xdy dung trong quy hoach sé gop phdn dinh hiuiéng cho cdc chuong trinh QTMT nhdm
trién khai hoat dong QTMT, cung cdp s6 liéu tong thé hién trang moi trudng quoc gia hién nay.

1. X4y dung quan diém, muc tiéu va cic nguyén
tac lap Quy hoach

1.1. Xdy dung Quan diém ldp quy hoach

- Tinh ké thtia: Quan diém dua ra trong ndi dung quy
hoach phai bao gom tinh ké thtia theo cac Quy hoach
QTMT trudc day da dugc phé duyét tai cac Quyét dinh
6 16/2007/QD-TTg va Quyét dinh s6 90/2016/Qb-TTg.
Noi dung trong cac quy hoach trudc day da dugc thuc
hién phén 16n, tao ra mang ludi cac tram, diém quan tric
rong khap dit nude. Cac tram, diém quan tric vé khi
tugng, thuy van, tai nguyén nudc... déu da dugc nghién
cuu, danh gia d€ phu hgp véi muc tiéu theo doi dién bién
chét lugng moéi truong. Do do, trong qua trinh xay dung
quy hoach mdi, viéc ké thiia cac ndi dung ctia quy hoach
ct 1a can thiét, ddm bao xay dung tli nén tang san c6 dé
tiép tuc hoan thién mang luéi QTMT.

- Tinh doc lgp: Quan diém can thé hién ro tinh doc
lap gitia ndi dung quy hoach cip qudc gia va quy hoach
quan trac tai dia phuong. Quy hoach cdp qudc gia phuc
vu danh gia chét lugng mdi truong viing, cac khu vuc lién
vung, lién tinh; quy hoach cip dia phuong mang tinh dinh
hudng, tdp trung quan trac phuc vu danh gid cac tac dong
cuc bo trén dia ban tling tinh/thanh pho truc thudc Trung
uong;

- Tinh mé: Thé hién dugc tinh dinh hudng trong quy
hoach céc tram, diém quan trac. Khong giéng nhu cac
quy hoach khac, quy hoach QTMT nham phuc vu muc
dich chinh la theo doi, giam sat chat lugng moi truong tai
cac diém, khu vuc, ving muc tiéu; do d6, mang luéi quan
trac cang day sé cang phan anh dugc chinh xac chét lugng
moi truong. Viéc moé rong mang ludi quan tric nay vé

co ban khong anh hudng nhiéu téi cac quy hoach khac,
khong gay ra cac vin dé xa hoi khac. Trong khi d6, quy
hoach nay can dugc diéu chinh khi cac quy hoach phat
trién KT-XH, dat dai hay cac quy hoach nganh khac dugc
x4y dung d€ dam béo su phu hop véi thuc té phat trién.
Do d6, mang luéi cac diém, tram quan tric cAn dugc quy
hoach c6 tinh m& d€ c6 thé dugc diéu chinh, b6 sung cho
phu hgp véi thuc té.

- Tinh xa héi héa: Thé hién dugc quan diém ting
cuong cong tac xa hoi hda trong viéc huy dong cac nguon
luc trién khai cac chuong trinh QTMT trong quy hoach.
Trong nhiing ndm qua, mang ludi cac phong tht nghiém
6 du nang lyc thuc hién hoat dong QTMT da dugc nang
lén dang ké. Tinh dén nam 2019 da c6 hon 200 phong
thi nghiém dugc cdp chiing nhan da diéu kién hoat dong
dich vu QTMT. Cac phong thti nghiém nay da dugc cac
don vi nha nudc, cling nhu tu nhan dau tu bai ban, do do,
6 thé tin dung cac phong tht nghiém nay trong mang
ludi cac tram QTMT qudc gia nhdm gidm bét chi phi dau
tu mdy moc, thiét bi ban dau doi véi cac tram do Nha
nudc quan ly nhu hién nay.

1.2. Nguyén tac ldp quy hoach

Ap dung theo 8 nguyén tic quy hoach ctia Luat Quy
hoach:

- Tinh tudn thi: Phai ddm bao viéc tuan tha dau du
cac quy dinh lién quan téi quy hoach trong cac Ludt va
Nghi dinh;

- Tinh ddng b, thong nhdt: Phai ddm bao tinh dong
bo, thong nhat véi cac quy hoach khéc cé lién quan;

- Tinh lién tuc, ké thiia: Bao ddm sy tuan thu, tinh lién
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tuc, ké thira, 6n dinh, thi bac trong hé thong quy hoach
qudc gia;

- Bam bao tinh nhéan déan, sy tham gia ctia co quan,
t6 chuc, cdng dong, ca nhan; bdo dam hai hoa lgi ich cta
qudc gia, cac vung, dia phuong va lgi ich clia nguoi dan;

- Tinh khoa hoc: Dam bao tinh khoa hoc, ting dung
cong nghé hién dai, két noi lién thong, du bao, kha thi, tiét
kiém va st dung hiéu qua nguon lyc ctia dat nuéc dam
bao tinh khach quan, c6ng khai, minh bach.

- Bao dam tinh ddc lap gitia co quan lap quy hoach véi
Hoi dong thdm dinh quy hoach;

- Bao dam nguon luc d€ thuc hién quy hoach;

- Bao dam thong nhét quan ly nha nudc vé quy hoach,
phén c4p, phan quyén hop ly gitia cac co quan nha nudc.

2. Cach ti€p cén va cac phuong phap thuc hién

Cong tac QTMT dugc thuc hién déi véi cac thanh
phan moi truong khac nhau, bao gobm: Nudc, khong khi,
dat, tram tich, tiéng On, da dang sinh hoc (PDSH)... Déi
v6i tiing thanh phan moi truong khac nhau thi muc dich,
yéu cau va viéc thuc hién quan tric c6 sy khac nhau, mang
tinh ddc thu riéng. Do d6, d€ x4y dung dugc quy hoach
tong thé can thiét phai xay dung dugc cic quy hoach
quan trac riéng doi véi tling thanh phan mai truong. Cac
phuong phéap 1ap quy hoach téng thé hé théng QTMT
quoc gia gom:

2.1. Phuong phdp thu thap, tong hop thong tin:

- Ra soat, thu thép, tong hgp thong tin vé€ hién trang hé
thdng QTMT ctia cac Bo/nganh, dia phuong. Ung dung
két noi, xt ly va khai thac s6 liéu QTMT, cong nghé, thiét
bi va giai phdp méi trong QTMT...

- Thu thap cac thong tin, tai liéu, ¢ lién quan dén viéc
xay dung co ché phdi hop, diéu phoi trong hoat dong
QTMT (thu thap cac thong tin lién quan dén cac noi
dung, quy dinh con thiéu ctia cac van ban quy pham phap
lut lién quan dén hoat dong quan tric).

2.2. Phuong phdp khdo sdt, kiém tra thuc té:

- TG chtic lam viéc véi cac co quan quan ly dia phuong
c6 lién quan nham c4p nhét, b6 sung thong tin.

- T6 chuic lam viéc v6i tram QTMT cua cac BY, nganh,
dia phuong (phong vén, diéu tra).

- Phuong phap phan tich, danh gia:

+ Phén tich, danh gia co ché phoi hgp gitia trung uong
va dia phuong trong cong tdic QTMT hién nay.

2.3. Phuong phdp chuyén gia, té chiic héi thdo:

- Dya trén kinh nghiém ctia cac chuyén gia giau kinh
nghiém trong linh vic QTMT va hoat dong phong thi
nghiém.

- Thao luan vé mdt s6 ndi dung can co y kién gop v,
théng nhat trong nhiém vu.
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3. Mot s6 noi dung chinh ciia nhiém vu lap Quy hoach

Muc tiéu téng quat chinh ctia Quy hoach nhdm xay
dung quy hoach tong thé hé thong QTMT qudc gia bao
gom chuong trinh quan trac chat lugng moi trudng tai cac
luu vic song va ho lién tinh, cac ving kinh t€ trong diém,
khu vuc tp trung nhiéu nguon thai, c6 nguon thai l6n tac
dong lién tinh, QTMT xuyén bién gisi va chuong trinh
quan traic PDSH d€ danh gia hién trang va theo doi dién
bién chit lugng moi truong, kip thoi cung cip thong tin,
dii liéu va nang cao nang luc canh bao, du bao chait lugng
moi truong phuc vu cong tac quan ly va cong khai thong
tin t6i cong dong.

Dé dat duigc muc tiéu chung, nhiém vu sé tp trung vao
viéc trién khai cdc muc tiéu cy thé nhu:

- Xay dung dugc quy hoach cac tram QTMT phuc vu
viéc QTMT nén va QTMT tac dong t6i ndm 2030 nhdm
dap ting yéu ciu cong tac theo doi dién bién chit lugng
moi truong quoc gia;

- Xay dung mang ludi cac diém quan trac theo tling
thanh phan moi trudng bao gom QTMT nén va QTMT
tac dong, cung cap thong tin, di liéu vé€ chat lugng moi
trudng cho codng tac quan ly; xay dung hé théng quan tric
DDSH va céc thong s6 quan tric cht yéu vé DDSH;

- Téng cudng nang luc cho cac tram QTMT hién c6 va
cac tram QTMT dia phuong;

- Thiét ké hé thong thong tin, co s¢ di liéu vé QTMT
quoc gia, xay dung co ché diéu phdi, chia sé thong tin
QTMT gitia cac mang ludi/chuong trinh quan trac.

Cdc hoat dong chinh sé trién khai trong qud trinh ldp
quy hoach gom co:

- Xay dung ndi dung vé phén tich, danh gia hién trang
mang luéi QTMT quoéc gia; hé thong phong thi nghiém,
phén tich mdi truong va hé thong quan ly s6 liéu, di liéu
QTMT.

- Xay dung quan diém, muc tiéu, lya chon phuong 4n
quy hoach t6ng thé hé thong QTMT qudc gia phtt hgp véi
phan viing méi truong, dinh huéng quan tric va canh béo
moi tridng trong quy hoach BVMT.

- Xy dyng néi dung vé bo tri mang lusi QTMT quéc
gia, bao gdm dinh hudéng diém, thong s6, tan sudt QTMT
dat, nudc, khong khi trén pham vi ca nudc va cac tram
quan tric ty dong; dinh hudng phat trién hé théng phong
thi nghiém, phan tich méi truong va hé théng quan ly s6
liéu, dit liéu QTMT.

- Binh huéng phat trién hé thong phong thi nghiém,
phén tich mdi truong va hé thong quan ly s6 liéu, di liéu
QTMT.

- Xay dung dinh huéng lién két mang ludi, co s di
liéu, s6 liéu QTMT quoc gia véi mang ludi, co sé di liéu,
s0 liéu QTMT cép tinh va két n6i mang lusi QTMT.

- Xay dung danh muc du an QTMT qudc gia.

- Xy dung 10 trinh va nguén luc thuc hién quy hoachm

TRAO POI - THAO LUAN ‘%

2

PHAT TRIEN KINH TIAE'TUﬂN°HOIZ\N TRONG BAO VE TAI
NGUYEN VA MOI TRUONG O VIET NAM

PGS.TS.Nguyén Danh Son

Hoc vién Khoa hoc xa hoi -Vién Han lam Khoa hoc xd héi Viét Nam

Kinh té tudn hoan (KTTH) la xu hudng tdt yéu trong béi cdnh phdt trién hién dai. D6 la nén kinh té ma gid
tri cia sdn phdm, vat liéu ciing nhu tai nguyén dugc duy tri lau nhdt cé thé va gidm thiéu phdt thdi. KTTH dva
trén triét ly va nguyén ly méi, tai nguyén thién nhién la hitu han va moi thii ldy tii tu nhién cdn dugc sii dung
hop 1y, théng minh, dugc tudn hoan tdi ché dé duy tri lau dai nén tdng ty nhién cho nhiéu thé hé phdt trién.

Chinh sdch phdt trién KTTH & nudc ta cdn hudng t6i tao dung hé sinh thdi cho phdt trién mé hinh KTTH
gan vdi bdo vé tai nguyén va méi truong (TN&MT). Hé sinh thdi nay bao gom mot khung kho phdp ly cung vdi

cdc chinh sdch va cong cu thiic ddy.

1. bat vin dé

Trong nhiing ndm qua, ting trudng, phat trién kinh
t€ dugc yéu ciu gan vdi tinh chét bén viing, xanh va hién
nay bd sung thém la tuin hoan, chia sé. Trong cong tac
quan ly & Viét Nam hién nay, khong chi cac nha khoa hoc
ma cac nha lanh dao va quan ly cling quan tam t6i KITTH
va coi KTTH la mét dinh huéng méi, quan trong trong
thuc hién phat trién bén viing (PTBV) dat nudc. Bai viét
dé cap t6i KTTH dudi géc nhin TN&MT cling mot s6 goi
y chinh sach phat trién KTTH trong bao vé TN&MT &
nudc ta.

2. KTTH duéi goc nhin TN&MT

KTTH dugc dé cap trong rat nhiéu tai liéu khoa hoc
qudc t€ va Viét Nam. Tuy vdy, nhu mot bai nghién ctiu
gan day c6 tiéu dé “Khai niém KTTH: Goc ré va su tién
hoéa ctian¢” ™, tap trung vao lam ro6 khai niém KTTH da
nhan xét “Mic du, cht d¢ KTTH nhén dugc sy quan tim
ngay cang tdng trong cac tai liéu khoa hoc trong nhiing
nam gin day nhung su khac nhau vé dinh nghia thé nao
1a KTTH da dan dén céc quan niém khac nhau™® . Cing
theo nghién ctiu nay, géc ré ciia KTTH (circular economy)
bat nguon tui kinh t€ hoc sinh thai (ecological economics),
kinh té hoc moi trudng (environmental economics) va
sinh thai hoc cong nghiép (industrial ecology). Trong s6
céc dinh nghia thi dinh nghia ctia Héi d6ng chau Au (EU)
vé KTTH thich hgp hon ca vi phan anh ding ban chét va
bao quat t6t ndi ham can co, theo d6 “KTTH la nén kinh
t€ ma & d6 gia tri ctia san phdm, vét liéu va tai nguyén
dugc duy tri lau nhét c6 thé va su phat thai dugc gidam

thiéu”) ©®. Nhiéu nha kinh té€ hoc tii lau da néu y tudng va
dat nén tang ca vé nhén thic ciing nhu co s6 ly luan cho
tudn hoan tai nguyén tu nhién trong stt dung, bit nguén
ttt m&i quan hé gén bo hiiu co gitia kinh té€ va moi trudng.
Trong d6, ho phé phan nhén thiic va cac ly thuyét kinh t&
hoc hién dai da khong chd y t6i moi trudng, tham chi coi
thuong, lam t6n hai t6i méi trudng nhu la nguén cung
cdp tai nguyén va noi tiép nhén chét thai tii cac hoat dong
kinh té. Cac ly thuyét kinh t€ thi trudng hién dai dugc cdo
budc 1a qua coi trong muc tiéu doanh thu, lgi nhuan ma
lang quén, bd qua muc tiéu gin gifi, bao vé ngudn cung
cap tai nguyén va ti€p nhén chat thai cho ting trudng,
phat trién kinh té. Su cao budc chti yéu phé phan mé hinh
kinh t€ dugc goi la tuyén tinh (linear economic model) la
tai nguyén la dau vao di tit moi truong phuc vu cho kinh
t€ (san xut, tiéu dung) roi quay trd lai moi truong la chat
thai (Hinh 1). M6 hinh kinh t€ tuyén tinh, c6 ddc trung la
céc hoat dong kinh t€ déu di theo dudng thang, tit “chiéc
noi” (khai thac tai nguyén tu nhién) di t6i “ndm mo” (thai
bo trd lai ty nhién). M6 hinh kinh t€ nay viia ting dau
vao (tai nguyén) viia thai ra ngay cang nhiéu chat thai, tao
ganh nang va gy ton hai ngay cang 16n cho moi trudng.

A Hinh 1. M6 hinh kinh té tuyén tinh

Su canh bao khac cling dén tli cac nha moi truong vé
su suy thodi, 6 nhiém, can kiét TN&MT ngay cang tang,
doi hoi, yéu cdu hanh dong thay d6i nhan thiic va mé hinh
tdng trudng, phat trién kinh t€ dat dugc ca muc tiéu phat

! Nguyén bdn va ngudn bai tiéng Anh: Thibaut Wautelet,2018, The Concept of Circular Economy: its Origins and its

Evolution, Eesearchgate, Working Paper.
2 Thibaut Wautelet, tldd.

* Cuy thé cdc dinh nghia tham khdo: Vasileios Rizos and et al., 2017, The Circular Economy: A review of definitions, processes

and impacts.
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trién kinh t€ - x4 hoi (KT-XH) va muc tiéu gin giti, bdo vé
TN&MT. Pa cé nhiing chiing ct khoa hoc dugc dua ra
v6i 161 canh bdao manh mé, nhu phai “Ctu ldy hanh tinh:
Béy gio hoac khong bao gio!”, “va cudc tuyét chiing quy
mo I6n 1an thi 6 dang dién ra - 1an nay la do chinh hanh
vi cia con ngudi gay ra” . Bién d6i khi hiu cang lam cho
tinh cdp bach cia hanh dong tré nén r6 rang hon bao gi¢
hét. C6 thé noi chinh nhiing canh bao lién tuc ctia cdc nha
moi truong da la nhiing “ca thuc” manh mé budc cac hoat
dong kinh té va quan ly phat trién phai thay d6i nhén thic
va hanh dong, dan t6i sy dong thuan, cam két phat trién
v6i trach nhiém bao toan, bao vé nén tang tu nhién va co
hoi phat trién cho cac thé hé sau la TN&MT. PTBV ra doi
véi n6i ham co ban 1a hai hoa cac muc tiéu KT-XH, moi
truong trd thanh quan diém, dinh hudng phat trién dugc
dong thuén cua tat ca cac qudc gia.

Nhiéu mo6 hinh vé€ PTBV dugc dé xudt va ap dung
trong thuic t€, nhu mo hinh kinh t€ xanh, mé hinh kinh t&
chia sé, mo hinh kinh t€ sinh thai va gan day la mo6 hinh
KTTH. Piém chung nhét trong cac mo6 hinh 4y la ting
trudng, phat trién kinh t€ than thién véi méi truong trong
khi dem lai cac lgi ich KT - XH 16n hon. M6 hinh KTTH
rdt da dang, bao quat tlii cic san phdm dugc st dung
khong day du dem chia sé véi cac ca nhan, t6 chiic khac co
nhu cau (thi du nhu grab taxi hay phong khach san); kéo
dai tudi tho, tdi st dung san phdm cho téi tai ché cac tha
thai bo (chat thai) lam nguyén vat liéu cho san xudt ctia
chinh minh hay san xuét khac. Tham chi, hién nay nhiéu
doanh nghiép con phat trién moé hinh KTTH xa hon trén
nén tang mot triét ly kinh doanh méi 1a coi “san phim
la dich vu” (“product as a service”). Diém khac biét ctia
mo hinh kinh doanh méi nay la bén canh mé hinh kinh
doanh truyén thong “mua va s& htiu” (“buy and own”) ap
dung cd md hinh “mua va khong s& hiiu”, ma & d6 san
phim dugc st dung béi mét hay nhiéu ngudi thong qua
hinh thtic cho thué hay tra tién khi sti dung (a lease or pay-
for-use arrangement). Thi duy, T4p doan quéc t€ Michelin
(Phap) chuyén san xuét 16p xe hoi dang 4p dung mo hinh
kinh doanh “l6p xe la dich vu” (“tires as a service”), theo
do khach hang tra tién 16p xe theo km sti dung thay vi tra
tién mua d€ s6 hitu 16p xe. Nho vay, khach hang khong
phai lo ling vi nhiing rac r6i hay hu hong hodc bao dudng
16p xe. Khi nhén lai 16p xe tti khach hang Tap doan nay
sé bao dudng, phuc hoi thong qua cac giai phap ky thuat
thich hgp cho cac st dung tiép theo. Cac mo6 hinh KTTH
1a céch thiic kéo dai gia tri st dung ctia san phim trudc khi
thai bo ra moi trudng. Do vy, su tudn hoan thé hién mot
cach noi tiép lién tuc trong tat ca cac khau trong vong doi
ctia san phdm (Hinh 2).

A Hinh 2. M6 hinh KTTH

Nguoén: WBCSD, CEO GUIDE TO THE CIRCULAR
ECONOMY, (Bdn dich ctia Hoi dong doanh nghiép vi su phdt
trién bén viing Viét Nam)

Su tudn hoan trong st dung tai nguyén thién nhién
ngay nay dua trén mot nguyén ly phat trién hoan toan
m6i, khic han véi truGe day. Néu nhu nguyén Iy phat trién
trudc day dua trén quan niém tai nguyén thién nhién san
0, doi dao, thdm chi vo han thi nguyén ly phét trién ngay
nay dugc quan niém ngugc lai, tai nguyén thién nhién tuy
san co, doi dao nhung c6 han va la nguén duy nhat cho
moi hoat dong phat trién trén Trai dat dugc vi nhu trén
con tau vii tru (the spaceship), theo dé6 moi thi trén con
tau nay can dugc st dung hop ly, thong minh va dugc
tudn hoan tai ché d€ ddm bao cho chuyén bay lau dai © .

Mo hinh KTTH da c6 tu lau trong doi song KT- XH
clia con nguidi, nhu stia chita d€ tai st dung san phdm cong
nghiép hay tdn dung mot s loai chét thai hitu co trong
nong nghiép. M6 hinh Vuon - Ao - Chudng trong nong
nghiép va nong thon Viét Nam véi su két noi lién tuc gitia
cac hoat dong trong trot va chan nu6i & vuon, ao, chudng
tai ho gia dinh da ton tai hang trim nam cho dén nay.
Mang luéi thu gom d6 thai bo nhu Ia ngudn cung cap dau
vao cho cac hoat dong san xudt ti€u tht cong nghiép tai
ché ton tai ti lau & cac qudc gia dang phat trién, trong do
¢6 Viét Nam ciing 1a mé hinh KTTH. San xuét sach hon
ma cac nudc, trong dé c6 Viét Nam, déu c6 gang khuyén
khich va tao diéu kién ap dung dua trén sang kién dé xuat
ctia TS chuic Phét trién cong nghiép (UNIDO) va Chuong

1 Chuong trinh Moi trudng LHQ (UNEP), Vién cdnh moi trudng toan cdu ldn thii tu” (The fourth Global Environment

Outlook - GEO-4).

5 Cy thé hon tham khdo: Holger Rogall, 2011, Kinh t& hoc bén viing - Ly thuyét kinh t€ va thyc té cia phdt trién bén viing,
2009, Bdn dich tiéng Viét ciia Nguyén Trung Diing, nxb. Khoa hoc ty nhién va Céng nghé, Ha Noi.
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trinh Moi trudng ctia Lién hgp quoc (UNEP) trong nhiéu
thép ky qua véi muc tiéu chinh la chtt dong phong ngtia
phét sinh chat thai va 6 nhiém déi véi moi trudng do hoat
dong cong nghiép, tap trung vao 8 nhom giai phap ky
thuat, trong d6 ¢ 2 nhém truc ti€p lién quan t6i KTTH 1a
tudn hoan tai st dung tai ch6 va tao ra san phdm phu hiiu
ich © ciing 1a thuc hién tuin hoan chit thai & quy mo noi
vi doanh nghiép. Tuy vdy, mo6 hinh KTTH chi tré thanh
moi quan tam ddc biét trong quan ly kinh té, quan ly phat
trién tdm quéc gia, qudc té, trd thanh mot mo hinh kinh
doanh méi cia doanh nghiép, tap doan la do sy gia ting
khan hiém, can kiét tai nguyén thién nhién, 6 nhiém, suy
gidm chdt lugng moi truong sng va dugc thic ddy, ho
trg boi cong nghé thong tin, nhdt 13 internet két néi van
vat (IoT) cling nhu nhiing lgi ich KT - XH va moi trudng.

Riéng do6i v6i chat thai, mo6 hinh KTTH thuong la
mo6 hinh ma & d6 duy tri 1au nhat cé thé gia tri cta san
phém, vat liéu, tai nguyén, qua d6 giam thiéu thai bo ra
moi trudng. Trong KTTH, chat thai dugc quan niém la
tai nguyén thi cip can dugc tai stii dung, tai ché t6i da c6
thé va n6 khdng chi & dang vat ly, nhu manh vun kim loai
hay chai, coc, lo nhya bd di ma con ca & dang trtiu tugng,
nhu phong khach san khong dugc sti dung hay chd ng6i
trong trén 6 to.

Su gia taing nhanh chdng lugng chat thai dang tao stic
ép ngay cang tang 1én moi trudng va tac dong tiéu cuc ngay
cang nhiéu t6i chat lugng song ctia con ngudi thuc ép phai
hanh dong. St dung tuin hoan chat thai hién dugc coi la
hanh dong, 1a cach thic can co, triét dé va hitu hiéu nhit.
Vi su tuan hoan, ding hon la tai sti dung va tai ché nhiéu
nhdt c6 thé chat thai, ca kinh t€ va ca moi trudng déu co
101, cu thé: Kinh té c6 thém nguén “dau vao” véi chi phi
thdp hon nhiéu so véi khai théc ti ty nhién @, con moi
truong gidm bét dugce ca sy mat di tai nguyén lan ganh
ndng ti€p nhan chat thai. Thuc t€ ap dung mo6 hinh KITTH
6 nhiéu nudc trén thé gidi va Viét Nam cho thdy, ap dung
mo hinh KTTH dem lai nhiéu co hdi gia ting GDP, viéc
lam, doanh thu, tiét kiém néng lugng ... (Hop 1).

Chat thai dang la mét van dé trong phat trién, tham
chi con la van nan & mdt s6 qudc gia, boi chua tim ra cach
thuic hiiu hiéu dé€ gidi quyét. Cac quoc gia phét trién thi
tim cach xuit khiu rac thai duéi nhiéu hinh thidc, con
nhiéu qudc gia dang hay kém phat trién thi lai nhap khdu
rac thai dé tai st dung hay tai ché v6i cong nghé thu cong,
dé roi cudi cung trd thanh noi tap két rac cudi cung két
thic vong doi san phdm & “ndm mo” la bai chon 1dp rac &
chinh quéc gia minh. & quy mé toan cAu, d6 1a vong lusn
quén cua bai todn chat thai ma thuc chat chi la chuyén rac
thai tli noi (qudc gia) nay sang noi (qudc gia) khac véi su
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Hop 1. Mgt s6 lgi ich va co hdi tif mé hinh KTTH

- So v6i 2015, GDP toan cdu c6 thé tang thém 1,5
nghin ty USD vdo ndm 2020; 2,7 nghin ty USD vdo
ndam 2025 va 4,5 nghin ty USD vdo ndam 2030.

- Nu6c Phdp cé thé tao thém 500.000 viéc lam. Cdc
nuéde EU c6 thé tiét kiém 37% ndang lugng tiéu thu.

- Doanh thu tiém ndng cia cdc hang 6 to c6 thé
tdng gdp doi vao ndm 2030, tuong duong tdng thém

400-600 ty USD.

(Nguon: WBCSD, CEO GUIDE TO THE
CIRCULAR ECONOMY, Bdn dich cia Hoi dong
doanh nghiép vi sy phdt trién bén viing Viét Nam.)

- O Viét Nam da xudt hién mét s6 mé hinh mdi
huidng dén gdn hon v6i KTTH nhu: mé hinh khu cong
nghiép sinh thdi tai Ninh Binh, Cdn Tho va Da Ndng,
giuip tiét kiém 6,5 triéu USD/ndm.

(Nguodn:https://baotainguyenmoitruong.vn/
kinh-te-tuan-hoan-giup-viet-nam-phat-trien-ben-
vung-295663.html, tra ciiu ngay 12/11/2019.)

Béng 1. Cic chinh sach va cong cu d€ thic ddy mo hinh

KTTH
Ménh 1énh va |Kinh té Dai tac cong - tu
Kiém tra
Cac tiéu chudn | Thué chon ldp va/ | Ting cuong ha
chon ldp va trao | hodc dot chit thai | ting va logistics

d6i chat thai

Céc yéu ciu tai
ché toi thiéu

Cac mtc thué d6i
vGi cdc sdn phim
tai st dung hay téi
ché

Céc hé thong gin
nhan va cong
nhén tuin hoan

Hé thong hoan
tra dat coc, vd: d6i
véi chai lo nhya

Giam thué VAT
d6i véi dich vu
stia chiia va tai st
dung

Mé& rong trach
nhiém cta ngusi
san xudt

Cac quy dinh
tudn hoan cong
cong

Tang thué doi
v6i cac san phim
khong thé stia
chita

Chiét khdu doi
v6i hiéu qua tudn
hoan

Cic dam bao

Chuyén thué

San phim dugc

thué va chia sé
tuan hoan

ngoai s& hiiu

phaply mérong |t danh vao lao | thiét ké cho tai
dong sang vao | ché
tiéu diing

Céc quy dinh cho | Cac khuyén khich | Nén tang s6 cho

tai san chia sé

Ngudn: UNCTAC, 2018, Circular Economy, Policy Brief, No 61.

6 nhém con lgi la: (i) Qudn Iy noi vi t6t; (ii) Thay doi nguyén liéu ddu vao; (iii) Kiém sodt qud trinh t6t hon; (iv) Cdi tién

thiét bi; (v) Thay d6i cong nghé; va (vi) Cdi tién sdn phdm

7 Ciing c6 truong hop khong hdan nhu vdy, thi du nhu khi chdt thdi dugc tdi ché nhiéu ldn thi chdt lugng va chi phi tdi ché cé

thé khong con ddng dé lam niia.
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tai st dung hay tai ché nho bé ma chua phai dich thuc,
dung nghia la tuin hoan chat thai. Nghia la van la hanh
trinh ti “cai n6i” dén “ndm md” ma chua phai chu trinh
khép kin khéng nham téi dich “ndm mo”.

KTTH 13 mo6 hinh kinh té méi va d€ phat trién mo
hinh nay can ¢ chinh sach va cong cu thuc ddy. T4 chiic
Thuong mai va Phat trién ctia LHQ (UNCTAD) khai quat
cac chinh sach va cong cu d€ thic ddy ap dung mé hinh
KTTH (Bang 1).

3. Mot s6 goi y chinh sach phat trién KTTH dé
bao vé TN&MT & Viét Nam

Bédo vé TN&MT la trong tdm trong quan ly phat
trién theo hudng bén viing ¢ nudc ta. Chat thai gia
tang nhanh chéng dangla vin dé€ nong, tham chi con la
nguyén nhan tiém 4n ctia nhiéu bt 6n trong phat trién
6 nhiéu dia phuong khong chi cac do thi, khu cong
nghiép tap trung ma con & néng thon. M6 hinh KTTH
hién dang dugc Dang va Nha nudc ta quan tdm téi
khong chi nhu la giai phap ma con la mét dinh huéng
quan trong trong thuc hién phat trién bén viing. Thu
tuéng Chinh phu viia c¢6 Quyét dinh s6 999/QD-TTg
ngay 12/8/2019 Phé duyét “Dé an thuc ddy mo hinh
kinh t€ chia sé”, trong dé giao trach nhiém cho Bo
TN&MT la dau moi nghién ctiu dé xudt cac quy dinh
chinh sach va cac bién phap vé stt dung, khai thac hié¢u
qua tai nguyén, BVMT va thic ddy tai st dung, tai ché
chét thai trong cac linh vuc c6 lién quan dén mé hinh
kinh té€ chia sé. Cac chién lugc, quy hoach qudc gia vé
TN&MT giai doan 10 nam t6i (2021 - 2030) véi tam
nhin dén 2040, 2050 dang dugc soan thao déu dé cap
t6i KTTH va mo6 hinh KTTH. Trong linh vic TN&MT
thi sy tudn hoan lién quan chu yéu t6i chat thai, boi
chét thai vua la tai nguyén néu n6 dugc tai st dung,
tai ché cho tiéu dung ti€p tuc hay san xuét tiép theo va
viia la vAn dé moi truong néu nd dugc thai bo. Kinh
nghiém qudc té cho thiy, bén canh phd bién, nang cao
hiéu biét, nhan thic vé KTTH, cin tao ra hé sinh thai
cho phat trién mo6 hinh KTTH. Hé sinh thai nay bao
gom mot khung khé phap 1y cting véi cac chinh sach va
cong cu thac déy.

3.1. Vé khung khd phdp ly

Lién quan t6i KTTH hién nay & nudc ta chu yéu la
cac quy dinh vé quan ly chat thai, tdp trung chu yéu
trong Luat BVMT (Chuong IX. Quan ly chat thai) ©,
trong d6 c6 quy dinh vé giam thiéu, tai st dung, tai ché
chét thai, thu hoi, xt ly san phdm thai bo. Tuy vay, nhu
da néi 6 phan trudc, cac quy dinh phap ly hién hanh

nay ciing nhu dang dugc stia d6i, bd sung trong phién
ban hién dang dugc ldy y kién ctia xa hoi chua bao ham
day dt noi dung méi ctia KTTH la duy tri lau nhét ¢
thé gia tri clia san phdm, vat liéu, tai nguyén va qua
do6 giam thiéu thai bo ra moi trudng. Nghia 13, trong
KTTH chi giam thiéu, tai stii dung, tai ché chat thai, thu
hoi, xti ly san phdm thdi bo thdi thi chua dtt ma con can
lam sao duy tri 1au nhét c6 thé gid tri ctia san phdm, vét
liéu, tai nguyén trudc khi thai bo ra méi truong. Do
chinh 13 diéu ma trong Luat BVMT dang dugc bd sung,
stia d6i can thé hién mot xu hudng tat yéu mdi, hién dai
trong quan ly phat trién theo hudng bén viing ma Viét
Nam dang theo dudi. Nhiéu nghién ctiu quéc té€ ciing
khuyén nghi rang véi ap dung KTTH sé can phai diéu
chinh, dua thém cac khai niém mdi vao cac quy dinh
phap ly hién hanh c6 lién quan, nhu thiét ké san phdm,
chia sé st dung san phdm, dich vy, ... nhdm t6i muc tiéu
thai bo ra moi truongit nhat trong khi van dam bao cac
nhu cau va lgi ich kinh t€ ctia cdc nha d4u tu, nha san
xudt va nguoi tiéu dung ©. Cac nén kinh t€ phat trién
ciing dang diéu chinh cac quy dinh phap ly huéng t6i
KTTH, boi ho nhén ra ring, c6 nhiing bat cdp vé phap
ly hién hanh dang can tré phat trién KTTH, 1a cac quy
dinh phap ly hién hanh dugc thiét ké cho kinh té tuyén
tinh, bao goém ca trong thé ché va ca trong ca trong cac
thoa thuan thuong mai ciing nhu trong khuyén khich
tai chinh cho tudn hoan va chi phi 6 nhiém, suy giam,
suy thoai tai nguyén, moi trudng con chua dugc hach
todn vao chi phi gid ca hang hda, dich vu (9.
3.2. Vé chinh sdch, cong cu qudn ly

D€ quan ly cac doi tugng, mot loat chinh sach va
cong cu cho KTTH can dugc tao ra, bao gom ca thay
doi, diéu chinh va tao dung cai méi. M6 hinh KTTH
nhu da dé cap & trén, la mo6 hinh hoat dong kinh té
m&i, khong chi mé rong cac hoat dong hién c6 (3R, san
xudt sach hon...) ma con bao ham cac hoat dong méi
trong diéu kién hién dai (nén tang cong nghé so, két
ndi internet van vat...) méi xudt hién (chia sé hang hoa,
dich vu ma khong can s6 htiu chung...). Cac hinh thtc
thé hién m6 hinh KTTH va di lién véi d6 1a thi trudng
KTTH, do vay, cling da dang, phong pht hon. M6 hinh
dung dén dau tra dén do (pay-as-you-go model) ngay
cang dan trd nén phd bién dang tao nén phan khuc
nhu cdu va du dia cho phat trién thi trudng hang hoa,
dich vu cia KTTH. Nhu vay, theo nguyén ly va chtic
nang quan ly nha nudc thi cin cé nhiing chinh sach,
co ché di truéc mé dudng, tao hé sinh thai cho mo
hinh KTTH phat trién. Hé sinh thdi nay, theo khuyén

8 Lugt BVMT 2014 dang dugc sita doi va dang ldy y kién gép y ciia xa hoi, trong dé van cé Chuong riéng quy dinh vé qudn ly

chdt thdi (Chuong V. Qudn ly chdt thdi).

? Tham khdo thém: Chris Backes, 2017, Law for a circular economy, Eleven International Publishing, The Netherlands.
10 Cy thé cdc cdn tré nay cd thé tham khdo tai: Pheifer A. G., 2017, Barriers & Enablers to Circular Business Models, ValueC

The Netherlands.
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nghi cia UNCTAD da gidi thiéu 6 trén, bao gom 3 loai
chinh sach, cong cu dugc phéi két hgp véi nhau trong
td chuic thuc hién 1a ménh 1énh va kiém tra; kinh té va
doi tac cong - tu (PPP).

*Cong cu ménh lénh va kiém tra

Hién nay, nhét la trong Luat BVMT (stia d6i) du
kién ban hanh vao cuéi ndm nay (2020) va nhiing van
ban hudéng dan Luét & cdc ndm sau, c6 thé can tinh dén
diéu chinh cac tiéu chudn, quy chuin chon 14p chat thai
cao hon, viia d€ BVMT t6t hon, viia d€ tranh nhiing
phan ting tiéu cyc tli phia ngudi dan & gin bai chon 1ap
hién dang lan rong & nhiéu dia phuong nudc ta.

Ngoai ra, can c6 cac quy dinh bat budc cho trao d6i
cac chat thai khong nguy hai d6i véi cac co s& san xuat
kinh doanbh, it nhat 1a quy dinh vé khai bao, cung cép
thong tin vé nguon thai, chat thai. Khac véi trudc, viéc
khai bdo, cung cép thong tin nay khong chi nhdm muc
dich don thuan la thu thap thong tin phuc vu quan ly
chét thai néi chung ma quan trong hon la nham téi
muc tiéu chiing minh mdc d¢ thuc hién trach nhiém
md réng cua ngudi san xudt kinh doanh, bao gom ca
tac dong anh hudng cta thiét ké san phdm, dich vuy;
lua chon nguyén vat liéu, ndng lugng cho san xudt san
phém, dich vy; ap dung m6 hinh KTTH...

V6i dic diém ctia m6 hinh KTTH gén véi chia sé,
can c6 cac quy dinh phép ly vé cho thué va chia sé tuan
hoan hang héa, dich vy, trong d6 c6 chat thai. Cum
tit KTTH, kinh t€ chia sé nén dugc ndi téi trong Luét
BVMT stia d6i, bdi 2 ly do: chung 1a xu hudng tit yéu
trong quan ly phat trién hién dai va thuc té 6 nudce ta da
6 chinh sach chung ban dau cho mo6 hinh kinh té chia
sé, thé€ hién qua Quyét dinh cta Thu tuéng Chinh pht
$0 999/QD-TTg ngay 12/8/2019 Phé duyét “Dé an thuc
ddy mo hinh kinh té chia sé” trong cac linh vuc, trong
dé c6 tai nguyén va moi truong. Hién Bo TN&MT
dang trién khai nghién ctiu d€ trinh Tht tuéng Chinh
pht ban hanh vao nam sau (2021) cac quy dinh chinh
sach va cac bién phap cu thé vé st dung, khai thac hiéu
qua tai nguyén, BVMT va thac ddy tai st dung, ti ché
chit thai trong cac linh vuc c6 lién quan dén mé hinh
kinh t€ chia sé.

*Cong cu kinh té

Nhin chung, hién dang c6 cac cong cu kinh t€ lién
quan dén mdt s6 nodi dung, khia canh caa KTTH, nhu
thué, phi, dit coc - hoan tra... Tuy vay, van cin nhiing
diéu chinh, bd sung cic cong cu nay xudt phat ti va
tuong ung véi cac dac diém mdi, yéu cdu mdéi, ndi dung
md6i ctia KTTH. Cu thé, can tinh t6i phuong 4n diéu
chinh cac mtc thué, phi vé tai nguyén, moi truong theo
nguyén tic tong chi phi “dau vao” so cdp (tai nguyén tu

TRAO POI - THAO LUAN

nhién) trong moi trudng hgp ludn cao hon tdng chi phi
“dau vao” th cap cung loai (ttic tai st dung, tai ché).

C6 thé nghién ctiu bs sung cac sac thué, phi méi dé
ho trg, thuc ddy KTTH nhu mét s6 nuée da lam, nhu
giam thué d6i véi cac san phdm tai st dung, tai ché, stia
chiia hay c6 thiét ké sinh thai (ecodesign); ting thué
d6i v6i cac san phdm khong thé sta chiia; cac khuyén
khich ngoai s& hiiu; tang phi doi véi thai bo chat thai
sinh hoat vugt mtc quy dinh V...

*Doi tdc cong - tu

Can phai thic ddy déi tac cong - tu vi linh vuc nay
& nudc ta cho dén nay con bo ngo va & day chi muén
nhdn manh 2 cong viéc lién quan téi thi truong tai ché,
tuan hoan va thong tin, di liéu cho KTTH, trong do
dau tién la tao “san choi”, tiép theo la cung cdp “nguyén
liéu” ban dau cho cac quyét dinh déi tac cong - tu.

Vé tao dung va phat trién thi trudng tai ché, tuin
hoan: Sy tham gia cta khu vyc tu nhan la yéu t6, diéu
kién tién quyét cho 4p dung thanh cong moé hinh
KTTH. Doi tac cong - tu 1a cht truong 16n trong quan
ly phét trién ndéi chung, TN&MT noi riéng. Mot s6
chinh sach vé xa h¢i hda, huy dong khu vuc tu nhan
tham gia trong linh viic TN&MT da dugc ban hanh va
trién khai thuc hién. Tuy vay, két qua con kha han ché
v6i nhiéu nguyén nhan ca cht quan va khach quan. Tt
g6c do KTTH, déi tac cong - tu trong linh vic TN&MT
& nudc ta hién nay c¢6 nhiing diém chu y la khong c6
s& hitu tu nhan do6i véi tai nguyén thién nhién va tinh
cdng cong cao ctia hang hda, dich vu moi truong. Cac
dac diém nay quy dinh trudc rang can cé nhiing kich
thich da 16n d€ c6 thé thu hut sy quan tam va tham gia
thuc sy ctia dau tu tu nhan vao cung ciap hang hoa, dich
vu moi trudng va st dung tuan hoan tai nguyén thién
nhién. Va di€u nay lai lién quan dén cac cong cu quan
ly nha nuéc da noéi & trén (cong cu kinh té€ va cong cu
hanh chinh). Vi dy, sé khé c6 su quan tam va tham gia
thuc su clia ddu tu tu nhan néu nhu thué tai nguyén,
phi moi trudng thdp hay thiéu vaing mét “san choi” (tic
thi trudng) cho cac san phdm tai ché, tudn hoan. KTTH
c6 mot ddc trung 1a su cdng sinh. Cong sinh trudc hét
13 nhu cdu, su quan tdm va gan két lau dai d€ cung
nhau dat dugc nhiing lgi ich phat trién bén viing (khu
cong nghiép sinh thdi la mau hinh thuc t€ cong sinh
cta KTTH). Trong m6 hinh KTTH, cfng sinh la sy gan
két chit ché gitia cac d6i tac d€ 1am cho gid tri cia san
phdm, vat liéu va tai nguyén dugc duy tri lau nhét c6
thé va sy phat thai dugc gidm thiéu. Vi vay, xay dung
va phat trién d6i tdc cong - tu trong linh vic TN&MT
ciing c6 nghia la tao dung va phét trién mdi quan hé
cong sinh gitia cac bén lién quan trén co s6 cac quan hé

Vi du, 6 Han Qudc cu dan sé phdi trd tién néu lugng chdt thdi qud miic quy dinh, s6 tién nay dugc sit dung dé chi trd 60%
chi phi thu gom va xii Iy chdt thdi thuc phdm, khuyén khich nguoi dan 1 phdn hitu co ti; chdt thdi thuc phdm.
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thi truong, trong d6 Nha nudc c6 vai tro dan dit, tao
da, khich I¢, tao “san choi” cho doanh nghiép va nguoi
tiéu dung thuc hién sy cong sinh trong st dung tuan
hoan tai nguyén thién nhién va BVMT.

Tao dung va phat trién hé théng thong tin va da
liéu cho KTTH: Hé théng nay bao gom khong chi hé
thong thong tin va di liéu vé chat thai ma con ca cac
hang héa, dich vu khac lién quan téi tuan hoan, chia sé.
Cong nghé thong tin thoi dai 4.0, nhat 1a Internet két
ndi van vat (IoT), Di liéu 16n (BigData), Chudi khoi
(BlockChain) mang lai nhiing co hdi to 16n va hién
thuc cho viéc md rong va phat trién nay. Nhu da néi &
trén, suy cho cling thuc chat cia KTTH la kéo dai gia tri
sti dung ctia san phdm trudc khi thai bo ra moi trudng.
Su kéo dai nay lién quan t6i chudi san phdm va vong
doi san phdm ciing nhu cac chu thé lién quan (doanh
nghiép, nguoi tiéu dung). Thong tin va di liéu vée KTTH
1a “nguyén liéu” ban dau cho cac quyét dinh tham gia
tai ché, tuin hoan, trudc tién la gan két cac nhu clu, cac
moi quan tdm cla cac bén lién quan vé cac hang hda,
dich vu tuin hoan, chia sé. S6m tao dung va phat trién
hé thong thong tin va di liéu cho KTTH la yéu cau, la

TAI LIEU THAM KHAO

1. Chuong trinh Moi truéng LHQ (UNEP), Bdo cdo Moi
trudng toan cdu ldn thii tu” (The fourth Global Environment
Outlook - GEO-4).

2. Holger Rogall, 2011, Kinh t& hoc bén viing - Ly thuyét kinh
t€ va thuic té ciia phdt trién bén viing, 2009, Bdn dich tiéng
Viét ctia Nguyén Trung Dung, nxb. Khoa hoc tu nhién va
Cong nghé, Ha Noi.
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doi hoi cdp thiét khong chi cho phat trién KTTH noi
chung ma con cho chinh hoat dong phat trién doi tac
cong - tu trong linh vic TN&MT, béi KTTH lién quan
nhiéu nhét t6i TN&MT. Hé thong thong tin va di liéu
vé KTTH trong linh viic TN&MT la phéan hé trong hé
thong co s& dii liéu quoc gia cho phat trién mo hinh
kinh té chia sé hién dang dugc trién khai theo Quyét
dinh cta Thu tuéng Chinh pht s6 999/QD-TTg ngay
12/8/2019 Phé duyét “Dé an thuc ddy mo hinh kinh té

93

chia sé”.
4. Kétluan

Phiét trién KTTH 1a xu hudéng tt yéu trong béi canh
hién nay. KTTH c6 lién quan nhiéu va tryc tiép téi
TN&MT. Hiéu ding va nhan thic day du vé KTTH,
bao gom tli ban chat, noi ham, triét Iy cho dén cac hinh
thtic, mo hinh thé hién 1a co s& cho nhiing diéu chinh,
b6 sung chinh sach vé tuan hoan, chia sé trong linh vuc
quan ly TN&MT hudng t6i PTBV. Cai co ban va quan
trong nhét trong chinh sach cho phat trién KTTH la
tao dugc mot hé sinh thai tot cho cdc mo hinh, cédc hoat
dong tudn hoan, chia sé phat trién véi sy tham gia cta
toan xa hoim

3. Chris Backes, 2017, Law for a circular economy, Eleven
International Publishing, The Netherlands.

4. Pheifer A. G., 2017, Barriers ¢ Enablers to Circular
Business Models, ValueC The Netherlands.

5. Thibaut Wautelet, 2018, The Concept of Circular Economy:
its Origins and its Evolution, Eesearchgate, Working Paper.

6. UNCTAC, 2018, Circular Economy, Policy Brief, No 6.

7. Vasileios Rizos and et al., 2017, The Circular Economy: A
review of definitions, processes and impacts.
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MQT SO THAY DOI MOI TRUGNG DAI DUONG
TOAN CAU VA CAC BE XUAT NGHIEN CUU PHUC VU
PHAT TRIEN BEN VUNG BIEN VIET NAM

TS. Du Van Toan, TS. Tran Pic Tra

Vién Nghién ciiu bién va hdi ddo

Trong nhiing thap ky gdn day, kinh té thé giGi phdt trién manh, bén canh viéc ddp ving nhu cdu tiéu dung ciia
con ngudi, da lam tang gan 50% lugng khi nha kinh so vdi thoi ky tién cong nghiép trudc ndam 1900. Dai duong
hdp thu lugng I6n cdc bon do cdc hoat dong ciia con ngudi, khién cho dai duong dm Ién, bi axit hda, mdt dxy,
sy dot bién ctia chu trinh dinh duéng va nang sudt sinh hoc so cdp. Dong thoi, dai duong néng lén da tdc dong
manh dén sinh trudng ciia sinh vat bién, nghé khai thdc hdi sdn, nguén cung thic phdm va sinh ké ctia ngu dan.
Bén canh dé la sy gia tdng rdc thdi nhya (RTN) trén dai duong, gdy ra 6 nhiém mai trudng va tdc dong xdu dén

bién, dai duong.

1. Panh gia su thay d6i moéi trudng bién, dai
duong

Bién d6i khi hdu (BPKH) la mot trong nhiing
nguyén nhén gay ra sy thay d6i cac chi s6 moi truong
nudc bién, dai duong vé cic mat: Vat ly, hoa hoc
va sinh hoc. Viéc do dac cac s6 liéu khi hau va dai
duong trén thé gisi da dugc thuc hién hon 100 ndm
& hau hét cic qudc gia c6 bién, quin dao trén dai
duong, vung bién. Su thay d6i khi hau va dai duong
dan dén thay ddi cac hé sinh thai (HST) Trai dét va
c6 nguy co tac ddng xdu dén sy phat trién kinh té - xa
hoi cua tit cd cdc qudc gia, vung ven bién, hai dao.
IPCC, 2019 da cong bo bao cao méi nhat vé bién doi
dai duong theo s6 liéu do dac dugc trong vong 70
nam ttt nam 1950 - 2019.

1.1. Cdc thay ddéi vit ly

Xu huéng cac gia tri clia cac yéu t6 vat ly déu gia
tang dén nam 2100, trong d6 tong nhiét lugng, dong
nhiét hdp thu cua dai duong ting manh. Téng nhiét
lugng dai duong hién nay (410.1021J) tang manh té&i
450% so v6i nam 1960 (9,4 .1021]). Cudong do dong
nhiét hdp thu cta cac dai duong (Thai Binh Duong,
Dai Tay Duong, An D6 Duong) va viing bién khéc
nhau nhung c6 xu huéng ting manh xuéng téi cac
tang sau cta dai duong. Bén ndm 2100, theo cac kich
ban BDKH ctia IPCC nhu RCP 2.6 va RCP 8.5, thi
nhiét lugng, dong nhiét cac tang déu cé xu hudng
ting manh.

Nhiét d¢ nudc bién va dai dudng ciing ting manh
tti nam 1993 dén nay: Tang 0-700 m c6 noi ting dén
6°C, tang 700 - 2.000 m c6 noi tang t6i 3°C. Ngay
9/2/2020, nhiét 36 bé miat Nam Cuc do dugc tai dao
Seymour, Braxin la 20,75°C, tang bat thuong dén 3°C
so v6i thoi ky tién cdng nghiép. Mat d6 nudc bién co
su bién dong manh & tdng mat. Sy phan tdng nhiét
& tang sau 0-200 m c6 sy gia ting dén 3% tu ndm
1970 - 2017. D6 mudi nudc bién tdng cdn mat bién
c6 xu hudng gia tang & vung nhiét d6i va suy giam &
cac vung cyc.

Muc nudc bién dang: Khi nén nhiét toan ciu ting
sé lam thay déi nhiing yéu t6 phu thudc vao nhiét
d6. bién hinh la khéi lugng bang & ca hai ban cau da
c6 nhiing thay d6i theo hudng suy giam dang ké - 1a
mot trong nhiing nguyén nhan giy nén nudc bién
dang toan ciu. Xu hudéng ting muc nudc bién toan
cau khoang 3 mm/ndm. Ngoai ra, hé thong cac dong
hai luu bé mat c6 xu hudng gia tang téc dé do xu
hudng ting manh cua khi ap trén mit bién.

1.2. Cdc thay d6i héa hoc

Xu huéng thay d6i cac yéu t6 hdéa hoc khac nhau:
Gia tdng cdc bon va pH, suy giam O,. S6 liéu quan
trac 20 ndm gan day tai nhiéu tram trén toan cau cho
thdy lugng CO, trong bau khi quyén cé xu huéng gia
tang manh va khoang hon 30% khi cac bon dugc dai
duong hdp thu trong thap nién viia qua va da xac lap
“d4u chan” cac bon & Nam Dai Duong. D6 pH c6 xu
huéng giam trung binh 0,002 don vi pH/ndm ti nam
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1990 dén nay theo s6 liéu quan tric dugc khoang
hon 15 ndm. Nguon pH do con ngudi tao ra dugc
quan trac thdy ti nhiing nam 1950, cé dén 3/4 xuit
hién & 16p nudc gidp mat bién va 95% 1a & cac vung
bién ha. Cac thay d6i do pH nay dan dén giam thanh
phan khodang chit ctia cacbonat canxi do thi€u nong
do ion cacbonat va thudng xuyén xay ra ¢ viing nuéc
troi va vung bién vi do cao. D6 la hién tugng axit hoa
dai duong. Xu hudng suy gidm O, dat muc khodng
3% ti nam 1970 - 2010 tai 16p nudc ting 0 - 1.000
m. Nhin chung, trén toan dai duong thé gisi lugng
Oxy gidm déu quan tric thiy cung véi hién tugng dai
duong ndng 1én cling véi sy thay d6i cac qua trinh
vat ly va dia héa. S6 lugng cac vung c6 gia tri 6xy
cuc tiéu trén bién, dai duong da gia tang tli 3 - 5% va
chung chu yéu phéan bé tip trung tai cac vung bién,
dai duong nhiét d6i do nguyén nhén gia tang hoat
dong phat trién kinh t€ - xa hoi.

3. Cac thay d6i sinh hoc, sinh thai

Xu thé chung ctia néng lén toan cau la lam suy
giam nang sudt sinh hoc so cdp. Trudc hét, su nong
lén cua dai duong gay ra hién tugng phén tang
nudc dai duong dan dén sy xdo tron chu trinh dinh
dudng dai duong va tai nhiéu vung, khu vuc bién,
dai duong c6 hién tugng suy gidm sinh san so cép.
Hién tai, chudbi s liéu vé tinh mau nudc bién 1a s6
liéu quan trac d6i sanh tai ché chua du dai d€ chi ro
cac bién, dai duong c6 mat d¢ sinh san so cip thap.
Su thay ddi diéu kién dia sinh hoc ctia tit ca cac quin
thé thuc vat phu du cho dén céc loai dong vat cé va
gom ca s6 loai va quan hé tuong tac gitia cac sinh vat
bién. Tt nam 1950 dén nay da xac nhén sy bién dong
manh cua sinh vat tAng trén va cé sinh vt day bién.
Riéng HST tang mat bién c6 su thay d6i trung véi xu
huéng 4m 1én cta dai duong.

Co su dich chuyén cta cac HST va ca tii viing bién
nhiét déi téi cac ving bién vi do cao hon (6n déi,
han d6i) dan téi thay d6i ca cdu trac HST 6 mot s6
khu vuc bién vi d6 cao (khu vyc bién nay). Su noéng
lén ctia dai duong, nudc bién dang, bién dong, chu
trinh dinh dudng va lang dong phu sa din dén hién
tugng xam nhdp madn va suy giam 6xy & cac vung ctia
song ven bién. Thanh phan ca khai thac ciing bi bién
d6i manh, cuing v6i su bién déi cac thai ky sinh san,
phat trién va ton tai ctia ca. Tl dau thé ky 21, qua
trinh sinh san so cdp thay d6i dan dén cac thay d6i
vé ngu trudng véi xu huéng giam 3% so loai va 4,1%
tri lugng danh bat giam t6i 4,1.

Tu ndm 1970 dén nay, cdic HST ven bién nhu
riing ngdp man, thdm co bién, ran san hd c6 xu
huéng suy gidam manh. Hién tugng cac HST ran san
ho 16n bi tdy tring do rong tdo xudt hién nhiéu trén
bé mit ran, dic biét & ving bién dai san ho 16n cua
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Uc. Mot s6 loai sinh vat bién bi vdi héa nhu cac loai
vem tai bai d4 ngam. Ngoai ra, cac hién tugng phi
dudng gia ting & vung clia sdéng ven bd, trong khi
lugng cac bon trong cac HST ven bién suy giam vao
khoang 1,46 triéu tdn C/nam. Sy thay d6i HST nuéc
troi phia dong cac dai duong, nhu: Vung nudc troi
Caliphornia, Humboldt dan dén thay ddi chiic ning
sinh thai va suy giam 6xy. Su xuét hién tdo giy hai
(HAB) va vi sinh vat gay bénh tai cac khu vuc bién
ven bd ¢6 biéu hién gia ting ti nhiing ndm 1980.

4. O nhiém dai duong do RTN

RTN la nguén 6 nhiém lén anh hudng téi moi
trudng, stic khoe va sy thinh vugng clia con ngudi.
RTN trong bién va dai duong, khoang 80% c6 nguén
thai tu dat lién, con lai la nguodn thai tu dai duong.
bay la thach thuc 16n cho cic quéc gia ven bién co
nguoén thu kinh té€ tii ddnh bat va nudi trong thuy
san, du lich bién, dado. Theo bdo cdo ctia Chuong
trinh Moi truong Lién hgp qudc (UNEP) nam 2018:
Mobi ndm, thé gisi stt dung 500 ty tui nhya va khoang
40% nhya dugc san xudt dung dé déng goéi. Lugng
rdc nhua thdi ra da d€ bao quanh Trai d4t 4 vong.
Trén toan cau, c6 khoang 5.000 ty tui ni 16ng dugc
stt dung hang nam, ct mo6i phit ¢é 1 triéu chai nuée
nhya dugc mua va 90% chai nudc cé chiia cac hat
nhya. UNEP udc tinh, trong vong 10 - 15 ndm tdi,
tong san xuit nhya toan cdu du kién tang gip doi.
Phai mit hang tram nam, thdm chi hang nghin nam,
cac chat thai tu nhya va ni 16ng méi bi phan huy.
Trong hang tram nam do, chung can tré su sinh
trudng va phat trién cua cac loai dong thuc vat bién,
lam tic nghén hé thong ha ting phuc vu dan sinh,
thu hep khong gian song ctia sinh vat va gay doc cho
moi truong. Chat thai nhya va ni 1ong khi doét sé tao
ra khi thai c6 chita Dioxin va Furan, la nhiing chit
cuc ddc, ton tai lau dai trong moi trudng, anh hudng
truc ti€p dén stic khde con nguai.

Nhua la mot phin khong tach roi cua nén kinh
té, chi phi thip, cong ning va d6 bén vugt troi; dugc
st dung trong tat ca cac nganh, cht yéu trong nganh
bao bi, dong gdi véi 40%, xay dung 20%, 6 td 9%,
dién va dién tti 6%, nong nghiép 3%. Tong san lugng
nhua tang ti 1,5 triéu tdin/nam vao nhiing ndm 1950
lén hon 380 triéu tdn/ndm hién nay. Quan ly nhya
trén toan cau van & muc kém khi chi c6 9% duoc tai
ché, 12% dugc dot va gan 70% chon ldp hoac thai
bé. RTN gay lang phi nguyén liéu va mat mat nang
lugng do chi phi 80-120 ty USD/nam gia tri nguyén
liéu dong goéi bao bi bang nhya/ni l6ng; 6% lugng
tiéu thu ddu mo toan ciu dung d€ tao ra san phdm
nhua va sé ting 1én 20% vao ndm 2050. Hon 150 triéu
tdn nhya dang ton tai trong dai duong. Méi ndm, c6
8 triéu chét thai nhya tu dat lién d6 ra dai duong.
Néu khéng hanh dong, tong lugng nhua d6 vao cac

dai duong c6 thé sé ting gip do6i vao nam 2025. Tén
that tri gia hon 13 ty USD/nam d6i v6i cac HST bién,
hon 600 loai sinh vat bién da bi anh hudng, 15% cac
loai dang bi de doa; tdc dong dén du lich, thay hai
san, van tai, sinh ké va nguy co anh hudng dén stic
khde con ngudi.

A Hinh 1: S0 d6 phan b6 va nguén RTN dai duong

1.5. Mot s6 hdu qud tii sy thay doi dai duong
a. Viing bién chét

Vung bién chét la ving bién c¢6 ham lugng oxy
thdp hodc thiéu 6xy. Hau hét céc sinh vét can 6xy dé
sOng, nén rat it sinh vat c6 thé€ song sot trong diéu
kién thiéu 6xy. D6 la ly do tai sao nhiing viing nay
dugc goi la viing bién chét. Vung bién chét dugc tao
ra khi mot vuc nuéc qua giau chat dinh dudng, cha
yéu 1a phét pho va nite. G mtic d6 binh thudng, cac
chit dinh duéng nay nuéi dudng su phat trién cta
mdt sinh vét goi 1a vi khuén lam hay tdo lam. Tuy
nhién, khi qua thtia chit dinh duéng, vi khuin lam
phat trién ngoai tdm kiém sodt va c6 thé gay hai. Cac
hoat dong ctia con ngudi la nguyén nhén chinh cua
hién tugng du thtia cac chit dinh duéng dé vao dai
duong ti cac cOng, ranh, sdng, sudi. Vi thé, cac ving
bién chét thudng tap trung & nhiing ving ven bién
¢6 nhiéu nguadi. Phan bé lugng 6xy trén toan ciu tao
ra ti di liéu ctia Tap ban do dai duong thé gidi dugc
thé hién trén Hinh 2. So d6 nay chi ra cac dia diém

A Hinh 2: Phan bé cdc vimg bién chét trén dai duong
toan cdu
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ven bién (chdm mau do) noi cac chit dinh dudng do
con ngudi gay ra da lam cho lugng O, gidm xudng
duéi 2 mg/l, cing nhu cac vung suy giam 0xy cua
dai duong 6 d¢ sau 300 m (mau xanh lam ving bong
mo). Néu nhu khong cé bién phap ngan nglia hiiu
hiéu thi nhiing viing nay c6 thé mé rong thém trong
tuong lai.

b. Tdang toc do cdc dong hdi luu trén dai duong

bay la phat hién mdi nhat vé nhiing bién déi cuc
doan ctia bién va dai duong trén toan cdu. Trong
nhiing thap ky gin day, 3/4 dién tich bé mat bién, dai
duong thé gidi da ting toc do chay. Hién tugng nay
dugc du kién von sé khong xay ra cho téi khi BDKH
trd nén nghiém trong hon nhiéu. Nguyén nhan cua
hién tugng nay lién quan dén cic con gio tiang toc,
nén tang thém néng lugng ap 1én mit bién va tao ra
nhiing dong hai luu c6 té¢c do nhanh hon va gia ting
st tuadn hoan cua bién (Hinh 3).

A Hinh 3: Phan bd cdc vimg bién c6 toc &6 dong chdy gia ting
va dong gidm

2. Mot s0 dé xuat nghién ctu vé moi truong
bién vGi viung bién Viét Nam

Nudc ta ¢6 vung bién rdng, bs bién trai dai tit Bac
vao Nam va ndm trong khu vuc nhiét d6i gié mua, trong
boi canh BDKH va dai duong ngay cang hién hiiu véi xu
huéng dan xen gitia “hau qua x4u valgi ich ti€ém nang”.

- Hau qua x4u cua BDKH va RTN la sé khién cho
nhiéu yéu t6 dai duong bi thay d6i. Pa phén cac yéu t6
vat ly, dong luc c6 xu hudng gia tang, cac yéu t6 hoa hoc
6 xu thé suy giam, cac yéu t6 sinh hoc, sinh thai thay d6i
theo hudng tiéu cuc gay nén nhiing anh huéng khong
nho dén cdu tric HST dai duong va sinh ké ngu dan.
Nudéc bién dang lam cho khong gian mdi truong song
cuia cu dan ven bién bi thu hep lai, viing ven bién va ctia
song sé bi xAm nh4p mén sau hon; cac sinh vat bién va
HST sé d4n bién mét do cac ving bién chét ngay cang
mé rong.

- Lgi ich tiém nang: Vung nudc 1g ven bién cé thé
chuyén d6i sang nudi trong sinh vt chiu mén (riing
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ngip mdn, nudi tom, ca, dong vat bién..); cac yéu té
vatly va dong luc hiu nhu gia ting va sé thuén lgi dé
phat trién ngudn nang lugng tai tao bién (nhiét, buc
xa, gid, dong chay, thay triéu, mudi,...).

Tu gbc nhin trén, c6 thé dé€ xuit cac dinh hudng
nghién ctiu can thiét sau:

- X4c dinh viéc nghién ctiu bién d8i moi trudng
va 6 nhiém bién, ddc biét la RTN la mét trong nhiing
huéng uu tién & cdp qudc gia va mang tdm chién
lugc. Theo d6, chu trong té chiic trién khai hiéu qua
ké hoach hanh dong RTN qudc gia dén nam 2030 da
dugc Thu tuéng phé duyét.

- Pau tu x4y dung bd sung cac tram chudn quéc
gia, mang luéi do dac theo mdt cit chudn va té chiic
quan tric dinh ky céc yéu t§ dai duong chi thi cho
su thay d6i moi truong dai duong, nhu: Biic xa, muc
nudc, dong chay, gié, nhiét do, do mdn, dong nhiét,
cac bon, pH, DO, chlorophyll...; xay dung co s6 di
liéu vé moi trudng bién, dai duong quéc gia, bao
gom 6 nhiém RTN va cac vung bién chét.

- Nghién ctiu, danh gia sy thay ddi cac yéu t6 moi
trudng bién va dai duong & vung bién Viét Nam;
phdi hgp v6i cac chuong trinh bién khu vuc chau
A - Théi Binh Duong dé chia sé kinh nghiém va két
qua nghién ctiu; ap dung cac giai phap thich ting véi
nhiing thay d6i moi trudng bién va giam thiéu RTN
dai duong.
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- Panh gia mtic d6 giam phat thai cac bon tiém
nang ti kha nidng st dung cadc nguon nang lugng tai
tao bién thay thé, nhu: Dién mat troi, dién gid; ning
lugng song bién, ning lugng dong chay bién, ning
lugng thuy tri€u; nang lugng sinh khai.

- Phét trién ngudén nhén lyc ¢6 trinh d¢ va ky nang
cao trong nghién ctu vé bién d6i moi trudng dai
duong, nudc bién dang, axit hoa dai duong, 6 nhiém
RTN dai duong va nang lugng tdi tao bién; cac giai
phép, cong nghé méi, thong minh tng pho véi bién
d6i méi trudng va 6 nhiém dai duong, cong nghé s6
hoa dai duong va téi st dung RTN dai duong.

3. Két luan

Su thay d6i moi truong bién gan lién véi hién
tugng BDKH va hoat dong phat trién kinh té - xa
hoi da rdt ré rang. Vi vdy, can chuong trinh quan
trac, diéu tra nghién ctiu khoa hoc, két hgp véi trao
déi cac yéu t6 moi trudng bién véi trung tam di liéu
bién, dai duong quéc t€ dé€ cé thé thuc hién danh
gid dugc stc khoe mdi truong, HST bién Viét Nam.
Nhiéu hién tugng bién d6i moi trudng bién cé yéu
té xuyén ranh giéi va xuyén dai duong. Do d6, can
thuc hién diéu tra co ban TN&MT bién, xdy dung
co s& dii liéu bién quéc gia, dinh ky hang nim danh
gid chi s6 phat trién bén viing bién dé€ c6 dinh hudng
BVMT, phat trién bén ving bién Viét Nam va hoi
nhép quoéc té trong boi canh BDKH toan caum
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NHUNG €O HOI CUA CUQC CACH MANG CONG NGHIEP
LAN THU TU BOI VOI PHAT TRIEN BEN VUNG

G VIET NAM HIEN NAY

Tran Van Tuyén, Nguyén Dtic Tuyén
Trudng Dai hoc Chinh tri, B6 Qudc phong

Trong tién trinh phdt trién ciia xa hoi loai ngudi, phdt trién bén viing (PTBV) dugc xem la xu thé tdt yéu, la
qud trinh phdt trién c6 su két hop chdt ché, hgp 1y, hai hoa gitia phdt trién kinh té, xa hoi va BVMT. PTBV dang
la nhu cdu cdp bdch, la muc tiéu hudng t6i cia nhiéu qudc gia trén thé giéi va mbi qudc gia sé dua theo ddc thu
kinh té, xa hgi, chinh tri, dia ly, van héa... d€ hoach dinh chién lugc phi hop véi qudc gia dé. Trong thoi dai c6
nhiéu tién bo va thay doi hién nay do cudc cach mang cong nghiép (CMCN) ldn thii tu (4.0) tao ra, viéc thuc hién
muc tiéu PTBV déi véi méi quéc gia cé nhiéu cd hoi nhung ciing gap phdi khong it thdch thiic.

Cudc CMCN 4.0 dugc hinh thanh trén nén tang cong
nghé s6 va sy tich hgp cac cong nghé thong minh dé t6i
uu héa quy trinh, phuong thtic san xuat. Tac dong cua
CMCN 4.0 sé anh hudng dén moi luat 1¢, kinh t€, nganh
cong nghiép. Xu huéng PTBV & Viét Nam ciing khong
nam ngoai dnh hudng cudc cach mang nay. D€ tin dung
dugc nhiing co hoi cta cugc cach mang nay mang lai,
can phai danh gia nhiing tdc dong, tti d6 dua ra giai phap
PTBV & Viét Nam hién nay.

Lich st da ghi nhin 3 cuoc CMCN chinh thtc, lam
thay d6i toan bo nén san xudt va cac diéu kién kinh té-
xa hoi ctia thé gigi. CMCN lan thu nhat dugc danh dau
bang su ra doi ciia may hoi nudc. Cudc cach mang thu
hai la su xudt hién ctia dién nang, 14n thi 3 1a su bung né
cua tin hoc va tu dong hoa. Tiép theo la cudc cach manh
cong nghiép 4.0, bao gom cac cong nghé mai chu yéu nhu
Internet két noi van vat (IoT), rd bét cao cép, cong nghé
in 4n 3D, dién toan dam may, di dong khong day, tri tué
thong minh nhén tao, nano, khoa hoc vé vat liéu tién tién,
luu trii nang lugng va tin hoc lugng ta...

Hién nay, CMCN 4.0 da va dang tac dong manh mé
d6i véi moi linh vuc ctia doi song xa hoi, trong dé ¢ muc
tiéu PTBV & Viét Nam. D€ chtt dong don nhan co hoi va
thach thic cia CMCN 4.0 dén qua trinh phat trién nhanh
va bén viing. Viét Nam da va sé kién tri thuc hién quan
diém co cdu lai nén kinh t&, d6i méi mo hinh ting trudng,
nang cao chat lugng tang trudng, nang sudt lao dong, stic
canh tranh ctia nén kinh té; giai quyét hai hoa gitia muc
tiéu trudc mét va muc tiéu lau dai, gitia ting trudng kinh
té va BVMT, thuc hién c6ng bang xa hoi, bao dam an
sinh, phuc lgi xa hoi, thu hep khoang cach giau ngheo,
nang cao doi song vat chat, tinh than cho ngudi dan.

Trong béi canh quy mo ctia nén kinh té€ va cac nguén
lvc con han ché, Chinh pht van danh uu tién cho viéc
nang cao chat lugng nguoén nhén luc va ting cuong tiém

luc khoa hoc - cong nghé nhu la mét trong ba dot pha
chién lugc. Doi v6i nhdm ngudi c6 thu nhap thip trong
xa hoi, Chinh pht quan tdm thyc hién dong bd nhiéu
chinh sach, giai phap tao viéc lam, thu nhép thong qua
dao tao nghé va ho trg tin dung; chu trong day nghé cho
thanh nién nong thén, ndong dan, nguosi thuoc hd ngheo,
can nghéo, ngudi khuyét tat, ngusi dan toc thiéu s6 va lao
dong ndi.

Bén canh cac chuong trinh qudc gia vé nghién ctiu
khoa hoc va phat trién cong nghé d€ nang cao tiém luc,
trinh d¢ khoa hoc - cong nghé trong nudéc phuc vu phat
trién, Chinh phu ciing danh nguén luc dau tu cho cac
chuong trinh hé trg ting dung tién bo khoa hoc va cong
nghé phuc vu noéng thén, mién nui, viing siu, viing xa,
vung dong bao dan tdc thi€u s6. Chinh sach ting trudng
xanh ciing dugc chu trong hon thong qua cac bién phap
siét chit giam sat, kiém soat ngudn giy 6 nhiém moi
truong ti hoat dong san xudt cong nghiép.

CMCN 4.0 dang dién ra véi toc do nhanh theo cip s&
nhén va tdc dong manh dén Viét Nam, ca thudn l¢i cling
nhu bat lgi. Néu tdn dung t6t co hdi va vugt qua cac thach
thtic, Viét Nam sé c6 kha nang thu hep khoang cach phat
trién véi cac nudc tién tién va thuc hién dugc muc tiéu
sém tré thanh nudc cong nghiép theo huéng hién dai;
ngugc lai, khodng cach phat trién véi cac nude di trude
sé tiép tuc gia ting. D& hoa giai thach thic, tan dung tot
co hoi, Viét Nam can thuc hién mot chuong trinh nghi su
kép: Tiép tuc giai quyét nhiing van dé lién quan dén kinh
t€, xa hoi va moi trudng con ton dong tii giai doan ting
truéng nong trudc day; nhanh chéng tan dung nhiing co
hdi va vugt 1én nhiing thach thiic méi xuat hién lién quan
dén CMCN 4.0 dang tdng toc trén pham vi toan cau. Ké
hoach co ciu lai nén kinh t€ gan véi chuyén d6i moé hinh
tang trudng can c6 nhiing noi dung lién quan dén ca hai
nhom nay, trong d6 xac dinh nhiing co hoi va thach thtic
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lién quan dén CMCN 4.0 nhu mét ndi dung bt buc cta
viéc phan tich boi canh d€ diéu chinh nhiing thong s6
ctia cic ké hoach phat trién trung han va dai han, déc biét
la chuong trinh d4u tu két ciu ha ting 16n, trudc hét la
internet, thong tin, truyén thong. .. Pong thai, tang cuong
nang cao nhén thtic ctia cac co quan hoach dinh chinh
sach cting nhu doanh nghiép (nhét 1a déi véi cac doanh
nghiép trong nganh ning lugng, khai thac tai nguyén,
cong nghiép ché tao do cac nganh c6 kha nang chiu nhiéu
tac dong) va ngan hang vé CMCN 4.0 dé gitp diéu chinh
ké hoach kinh doanh va dau tu, qua dé giup ngan ngtia
cac khoan ng xau phat sinh trong tuong lai.

Vé lau dai, Viét Nam cin nhanh chéng chuyén tii 1gi
thé€ so sanh cdp thip sang lgi thé so sanh cip cao hon va
da dang hoda lgi thé so sainh. Muon véy, phai két hgp dong
thoi nhiéu yéu t6, nhu vi tri dia ly thuan lgi, tai nguyén
thién nhién sdn ¢ va ngudn nhén luc phong phu, trong
do6 nguon nhén luc 1a yéu t6 then chot. Vi hon 70% dan
s6 Viét Nam song & cac khu viic nong thon, trong tuong
lai gan, cac linh vuc nay van tiép tuc giti vai trd quan trong
d6i véi nén kinh t€ quoc dan. Tuy nhién, can tiép tuc dau
tu phat trién & muic chuyén sdu hon nham ting dung cong
nghé cao, tang ndng suat, chat lugng va tao gia tri gia ting
cao hon.

Nang cao nang luc hip thu cong nghé, khuyén khich
do6i méi sang tao, thic ddy thiét 1ap cac cum lién két
nganh; danh uu tién déu tu cong cho phat trién két cdu ha
tang gan vai viéc cai thién tinh két néi (md rong do bao
pht, tang tdc do truy cip va ha gia st dung internet); phat
trién thi trudng von dai han va thuc déy su phét trién ctia
cac quy dau tu mao hiém gin véi phat trién cong nghé va
sang tao. Thuc hién chinh sach cong nghiép pht hop dé
tang cuong moi lién két chat ché hon gitta khu vuc kinh
t€ trong nudc va khu vuc c6 von dau tu truc tiép nudc
ngoai (FDI), ddc biét 1a c6 cac bién phap ho trg cac doanh
nghiép khéi nghiép va mot sé6 doanh nghiép dang hoat
dong hiéu qua trong cac linh vuc ting dung, phét trién
cong nghé, nhat la cong nghé, cong nghiép ho trg gan véi
céc chudi gia tri toan cau; thiac ddy su hgp tac hiéu qua
gitia Nha nudc, khu vic doanh nghiép va cac truong dai
hoc cong nghé d€ thic ddy su phat trién mot sé nganh
chon loc, dac biét la cong nghé thong tin.

Thuc hién cai cach hé thong gido duc, dao tao, nang
cao nhan thtc cta thé hé tré, hudng sinh vién vao hoc cac
nganh khoa hoc va cong nghé; nudi duéng cac ki niang
khoa hoc, cong nghé. C6 co ché dé khuyén khich su gan
két gitia cac doanh nghiép va t6 chtic gido duc dao tao.

Bén canh cac gidi phap KT-XH, duéi géc do chinh
sach khoa hoc va cong nghé, d€ c6 thé ndm bét co hoi,
vugt qua thach thiic cta cugc CMCN hién dai phuc vu
tang trudng bén viing, Viét Nam can chu dong chudn bi
cac giai phap ting pho sau:

Thit nhdt, xac dinh cac huéng cong nghé, cac nganh
cong nghé cong nghiép ma Viét Nam can uu tién phat
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trién trong trung han va dai han d€ d6n dau cac xu hudéng
cong nghé mdi trén thé gidi (dua trén tri tué o, ky nguyén
s0, Internet van vat); d6i mdi viéc xac dinh nhiém vy khoa
hoc, cong nghé cip quodc gia phtt hgp véi xu hudng phat
trién cac nghién ctiu lién nganh va xuyén nganh sinh hoc,
vat ly hoc, ky thuét s6.

Thii hai, chuyén dich trong tim chinh sach khoa hoc
va cong nghé, tii chd dau tu cho hoat dong nghién ctiu -
trién khai (R&D) la cht yéu sang chu trong dau tu cho
thuong mai héa két qua R&D; 1dy doanh nghiép 1a trung
tam cta hé thong ddi mdi sang tao quéc gia. Tap trung
nang cao nang luc hap thu cong nghé cia doanh nghiép;
danh kinh phi théa dang cho nhap khau va lam cht cong
nghé tién tién ctia thé gidi. Dong thai, tap trung dau tu
cho nghién ctiu ing dung d€ nhanh chéng nang cao nang
luc cong nghé trong nudc, trinh d¢ thiét ké, ché tao, ting
dung céng nghé trong cac nganh, linh vuc uu tién.

Trong diéu kién ngudn luc han hep, chinh sach hé trg
khéi nghiép khong nén dan trai doi véi hoat dong khai
nghiép chung dé chi tang s6 lugng cdc doanh nghiép khoi
su kinh doanh, ma quan trong la cin tip trung cho cac
doanh nghiép khdi nghiép d6i méi sang tao c6 tiém nang
tang trudng cao.

Thii ba, tiép tuc danh uu tién cho viéc ning cao chat
lugng ngudn nhan lyc. Chud trong nang cao trinh do can
bo ky thuét, quan tri cong nghé va quan ly, quan tri doanh
nghiép; c6 chinh sach khuyén khich chuyén dich lao dong
trinh d6 cao tl cac vién nghién ctu, trudng dai hoc sang
khu viic doanh nghiép; tang cudng chat lugng dao tao dai
hoc, cao ddng, day nghé, bdo ddm cung cip dau vao vé lao
dong chat lugng cao cho cac doanh nghiép.

Thii tu, d61 mdi tu duy va phuong thiic quan ly nha
nudc dya trén nén tang cong nghé ky thuat cao dé giam
thiéu thu tuc hanh chinh d6i véi doanh nghiép, bao dam
minh bach hoéa hoat ddng ctia cac co quan nha nudce. Can
dau tu t6i ngudng va kién quyét trién khai D€ an Chinh
phu dién ti d€ gidm chi phi xa hoi, tao diéu kién thuan lgi
cho nguoi dan va doanh nghiép.

Thii nam, trong béi canh chung ctia thé gisi hoi nhap
va phu thudc 1an nhau, ching ta can cac nd luc lién két
tong thé véi su vao cudc ctia tat ca cac qudc gia lién quan
& cip do khu vuc va toan cau. Trong ting pho véi cudc
CMCN 4.0, Viét Nam cén khai thac triét d€ kénh hop
tac va hoi nhap qudc té, thong nhit quan diém, ké hoach
hanh dong chung véi cac qudc gia, t8 chiic quoc té trong
khu vuc va thé gidi, cing nam bét co hoi, vugt qua thach
thic dé PTBV, thu hep khoang cich phat trién gitia cic
quoc gia va tao diéu kién cho moi ngudi dan dugc tiép can
binh déng, hudng lgi tit cdc thanh qua cia CMCN, ting
trudng bén viingm
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ly\O HINH PHAT TRIEN KINH TE , BAO VE MOI TRUONG
0 KHE MAY (XA HUONG PO, HUYEN HUONG KHE,

TINH HA TINH)

1. Khoi déy tiém nang viung go doi

Nam 1992, tinh Ha Tinh dugc tai thanh lap. Mdc du
con nhiéu khé khan nhung Lanh dao tinh quyét tam
dau tu xay dung mot s6 vung kinh t€ méi (KTM) véi
muc tiéu: Khai thac tiém nang vung go doi, gép phan
giai quyét viéc lam, nang cao doi song, phan bo lai dan
cu va BVMT.

Khe May la viing ban son dia thu¢c xa Huong Do
(huyén Huong Khé) nam trong vung KTM Yén Son
dugc chon d€ xay dung mo6 hinh thi diém nham dat
dugc muc tiéu nhu da néu. Nhiém vu dugc giao cho
Trung tdm Dia ly - Tai nguyén, nay la Vién Dia ly thuc
hién. Ngay 1/8 /2019, Bo Tai nguyén va Moi trudng to
chiic Hoi thao: “Tang cudng su tham gia ctia TS chtic
xa hoi - nghé nghiép trong ting trudng xanh, ing pho
v6i bién d6i khi hau, BVMT va phat trién bén viing”.
Két qua x4y dung mo hinh trong ciy an qua & Khe May
da dugc Bao cao tai Hoi thao trén co s& thong tin thu
dugc sau 6 nim (1993-1999). Y tudng xay dyng mo
hinh cay dn qua & Khe May nham phét huy hiéu qua
ctia cong tac thdm dinh co s6 khoa hoc ctia dy an viing
KTM Yén Son da dugc Trung tam Dia ly - Tai nguyén
(Vién dia ly) thuc hién ndm 1992.

Mot trong nhiing két ludn quan trong ctia cong tac
thdm dinh la ving KTM Yén Son c6 kha ning mé& rong
dién tich trong cay an qua lau ndm c6 gia tri kinh t€ cao
nhu budi Phuc Trach, cam bu (Huong Son). Béo cao
thd&m dinh cting chi r6: M6 hinh chi c6 thé phat trién
bén viing khi hdi tu dugc 2 yéu cau co ban (cé diéu kién
tu nhién pht hgp véi loai cay du kién trong va loai cay
do6 phai mang lai hiéu qua kinh té€ cao). Theo do, c6 3
yéu td co ban va quan trong nhat vé diéu kién tu nhién
quyét dinh viéc lya chon loai cdy nao d€ x4y dung mo
hinh, d¢ la:

- Cac yéu t6 khi tugng (dnh sang, nhiét d6 va do &m
khong khi);

- Nudc va dat.

Két qua thd&m dinh cho thdy, ving Khe Méiy, anh
sang ¢ cuong do 10.000-15.000 lux, tuong ng véi
0,6 cal/cm? phu hgp v6i cac loai cay dn qua. Vi nhiét
d¢ trung binh nam khodng 22-23°C: D¢ 4m khong

TS. Lé Tran Chan

Trung tam Da dang va An toan sinh hoc

khi trung binh nam dat 85%, gan nhu khong c6 thoi
ky kho, hanh. Nhu vay, cac yéu t6 khi tugng qua thdm
dinh cho thdy phu hgp véi cac loai cay dn qua c6 mui
nhu cam, budi. Cac loai cdy dn qua c6 mui la nhiing
loai cay ua 4m va it chiu han. Phan 16n ving KTM
Yén Son c6 lugng mua trung binh nam khoang 2.300-
2.700mm, riéng Khe May lugng mua dao dong trong
khoéng 2.300-2.400mm, mua kho ngén, chikéo dai 1-2
thang.

Trong nhiém vu xay dung mo hinh tréng cay an qua
6 Khe My, ngoai 2 yéu t6 khi tugng va nudc thi dat
ciing 1a doi tugng dugc quan tam nghién ctu ky. Khe
May ndm & thém s6ng, d4t phu sa, dia hinh bing phing,
do doc tti 0-5°C, cdu truc t6t, nhiéu mun, thoang khi,
6 tang ddy hau hét >100cm, gitt 4m t6t, khong bi ing
khi mua va dé thdo nudc khi can thiét, muc nudc ngdm
thép (it nhat cing sau hon 80cm). B¢ pH 5,5-6.

2. Lua chon loai cay dap ting tiéu chi cia mo hinh

Sau khi da cé dugc cac thong s6 co ban va quan
trong vé diéu kién tu nhién & Khe May, nhiém vu tiép
theo la lua chon loai cay c6 dic diém sinh thai phtu hgp
v6i diéu kién ty nhién va mang lai hiéu qua kinh t€ cao.

2.1. Loai cdy cé ddc diém sinh thdi phii hgp

Theo Bi thu Péng Gy x4 Huong D6 Nguyén Hong
Son, viéc lya chon cam Khe May, buéi Phuc Trach dén
nay la hoan toan chinh xdc, thé hién dugc vai tro kinh
té€ mai nhon ctia dia phuong. Cam bu dugc trong ti
lau doi & huyén Huong Son, c6 bién d¢ sinh thai tuong
doi rong, co tinh chong chiu cao véi dich bénh va thai
ti€t cuc doan. Bén canh dé, budi Phuc Trach dugc xem
la xudt xt & xa Phuc Trach huyén Huong Khé. Budi
Phuc Trach c6 bién d¢ sinh thai tuong do6i rong, thich
hgp véi nhiéu loai ddt nhu: pht sa ven song, dat boi
tu, dit phu sa ¢ c6 tdng day 80-100cm, c6 ham lugng
mun cao, thoat nudc, muc nude ngdm dudi 1m. o pH
cua dat tu 5,5-6,0. Cay sinh trudng binh thudng trong
pham vi nhiét d¢ tu 12-39°C. Cudng d¢ anh sang thich
hgp ti 10.000-15.000 lux tuong tng véi 0,6cal/cm?
tuong tu vdi loai anh sang vao luc 8h dén 16-17h hang
ngay ctia nhiing ngdy quang may muia hé. Ua thich anh
sang tan xa. Lugng mua thich hgp khoang 2000mm/
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ndm, nhung khong chiu dugc ngap ung. B6 4m khong
khi thich hgp la 75-80%.
2.2. Gid tri kinh té ciia mo hinh

Budi Phuc Trach, cam bu la nhiing loai cay lau ndm,
nhung lai nhanh cho thu hoach, da ra qua béi vao nam
thi ba sau khi trong. Cam bui cho thu hoach qua trong
trong vong 25-30 nam. Trong khi d6, budi Phuc Trach
thoi gian thu hoach con lau hon va dugc danh gid cao
vé chat lugng. Cay budi trudng thanh chiém dién tich
ti 20-30m* trung binh cho 100-150 qua, vao ndm 1993
c6 gia tri tuong duong 150 kg thoc.

Cam bu néi tiéng do huong vi ngot ddm, mau sic,
dang qua dep, chin mudn, thuong vao dip Tét am lich.
Theo thoi gid ndm 1993, mot cdy cam b c6 300 qua ban
di mua dugc 6 ta thoc. Néu 1ha trong 400 cay cam bu,
trung binh cho thu hoach khoang 80-100 triéu dong.

2.3. Cdc gid tri khdc

Vé6i cay cam Khe Mady, busi Phuc Trach da lam
thay dd6i dién tich dét tréng doi troc chua dugc st dung
thanh dat dugc st dung mang lai gid tri kinh té, gép
phan lam cho hé sinh thai nong nghiép phong phu hon,
mang lai hiéu qua kinh té cao. Dong thoi, gop phan bao
ton da dang sinh hoc nhd tao ra noi cu trd, sinh song
cho nhiéu loai sinh vat c6 ich nhu mot s6 loai chim an
sau bo; Tao ra moi truong song trong lanh nho tinh
dau, chat thom tiét ra ti hoa budi, cam; Tiéu diét cac
loai vi sinh vét gy bénh; Giam nhiét do khong khi vao
mua he, ngan can gié rét vao mua dong.

3. Mo hinh cdy an qua 6 Khe May da tr6é thanh
thuong hiéu

Vao ndm 1999, nghia la chi sau 6 nidm, ké tu khi
2000 cay cam b, budi Phuc Trach dau tién, la qua tang
dugc trich tu kinh phi nghién ctiu khoa hoc ctia Trung
tam Khoa hoc tu nhién va Cong nghé Quoéc gia (nay la
Vién Han lam Khoa hoc tu nhién va Cong nghé Quoc
gia) xudt hién & Khe May, da c6 khong it ho gia dinh
c6 hang nghin cay budi, cam bu. Cu dan Khe May ciing
tang gap nhiéu lan so v6i con s6 hon 40 ho trude day.
ba thap thoang nhiing ng6i nha mai ngoéi do tuoi. Mot
ngdi truong khang trang, bé thé toa lac trén manh dat
rong, bon bé long gié. Vao thoi gian nay (1999), Khe
May chua c6 dién luéi quoc gia, nhung nhiéu gia dinh
da mua dugc may phat dién d€ thap sang, nghe dai, vo
tuyén. Khong con canh ngudi dan phai ganh nudc tuéi
cay, thay vao d6 la may bom nudc.

Hién nay, Khe May da tré thanh vung cay an qua
16n, cé thuong hiéu ctia huyén Huong Khé, ngay
25/12/2019, tai Khe May da t6 chiic ngay hoi cay an
qua ctia tinh Ha Tinh.

C6 thé khing dinh, mo hinh Khe May dén nim
1999 da thanh cong, dat dugc muc tiéu dé ra. Nhung
diéu dang miing 1a ngudi dan noi day tiép tuc lam
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thay d6i dién mao Khe Méy. Hién tai dién tich cam va
budi Phtic Trach & Khe May da 1a 350ha. Ong Pinh
Vién Lam - Chu tich UBND xa Huong D6 cho biét, cu
dan Khe May c¢6 300 hd trong cam. Néu so véi 1993,
chi c6 40 ho thi nay Khe May dung la ving “déat lanh
chim dau”. Cing theo 6ng Lam, nhiéu ngudi dan Khe
May da tré thanh cha trang trai 16n, dién hinh nhu
ong Pinh Vin Oanh véi 22ha, nam 2018 doanh thu ti
trang trai cam lén ti 6 ty dong. O Khe May khong chi
c6 6ng Oanh, mot gia dinh khac nhu anh Nguyén Van
Dong ciing co trang trai cam dién tich 3ha, san lugng
khoang 15 tan cho doanh thu 500 triéu dong. Cam da
trd thanh cay trong cha luc mang lai thu nhap 6n dinh
cho cu dan Khe May. Hién nay, nguoi dan Khe May da
biét trong, chdm séc cam theo phuong phap sinh hoc.
Nguoi dan tan dung ché phdm nong nghiép lam phan
bén cho cay, tu lam bay dinh hodc dung thao dugc diét
sau bénh hai cdy. D€ giti &m cho goc, vo lac dugc rai
déu vao cac goc cay, doi hoai muc trd thanh phan hitu
co. Nguoi dan Khe May cht dong cham s6c vuon cam
theo hudng sinh hoc, dat dugc tiéu chudn ViétGap an
toan va chat lugng. Trong viéc phong trti sau bénh cho
cay, 6ng Oanh con biét st dung cac loai thién dich nhu
bo ngua dé bat con trung gay hai, nhén gidng to bat
buém c6 hai cho cam. Tan dung nguén kali ty nhién
ti mun tro, phan ga 0 1én men, phan bo va ché phdm
tricoderma, & hoai muc cung cdp dinh dudng va cai tao
dat. Nhat cam rung, théi cho vao tui dua vé nha, tranh
hién tugng gay ndm va con trung pha hoai cam, trong
co vetiver chng x6i mon dit. Thang 9/2019, Cuc S&
hiiu tri tué cip chiing nhin cho nhéan hiéu cam Khe
May, c6 hiéu luc trong thoi gian 10 ndm.

T6ng két lai, m6 hinh Khe May c6 2 giai doan: Giai
doan 1 (ti 1993-1999) c6 su tham gia truc ti€p cua cac
nha khoa hoc, tii danh gia diéu kién ty nhién dén lya
chon cay tréng thich hgp, c6 hiéu qua kinh té...Cing
c6 thé goi day la giai doan “cam tay, chi viéc” hoac
dua cho nguoi dan cai can cau. Giai doan 2 (ti 1999
dén nay) ngudi dan tu biét trién khai cong viéc. Nhu
vay, cai ma ngudi dan cin chinh 1a cdi can cau. Trach
nhiém ctia cac nha khoa hoc 1 trao cho ho cdi cin cau
va nguoi dan Khe Méy da st dung rat hiéu qua.

Dé két thuic bai viét nay, xin dugc nhéc lai y kién
cua nguyén c6 Phé Thu tuéng Pong Si Nguyén, dic
phai vién ctia Thu tuéng Chinh phu vé Chuong trinh
pht xanh dat tréng, doi nui troc da nhén xét: “Mo hinh
vuon riing & Khe May da cung mot luc giai quyét dugc
2 nhiém vu quan trong la phat trién kinh t€ nhdm x6a
doéi giam ngheo va phu xanh dét trong doéi nui troc,
khai thac tiém nang ctia viing dat dang c6 nguy co ngay
cang thoai hoa, theo hudng phat trién lau bén, BVMT.
M6 hinh nay cin dugc cing 6, phat trién, la hinh mau
dé cac ho kinh té khac hoc tap, lam theo”s
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GIAI PHAP QUAN LY, TAI CHE VA SUDUNG CHAT THAI RAN
CUA TONG CONG TY THEP VIET NAM

TS. Nghiém Gia

Hoi Khoa hoc Ky thudt Diic Luyén kim Viét Nam
KS. Bui Huy Tuan

Téng Cong ty Thép Viét Nam

TS. Ta Ngoc Hai

Hoi Khoa hoc va Cong nghé Mo Viét Nam

Tong Cong ty Thép Viét Nam - CTCP (TCT Thép) la mét trong nhitng doanh nghiép hang ddu ciia nganh
thép Viét Nam, hoat dong trong cdc linh viic: Khai thdc qudng sat, than md va mé nguyén liéu khdc cho sdn xudt
gang, thép; San xudt va kinh doanh gang, thép, vat liéu chiu liia, thiét bi luyén kim, san phdm thép cdan (thép
thanh, day, thép tdm, ton ma mdu) va vt liéu xdy dung (gach op ldt, gach granit); Tu vdn thiét ké, ché tao, thi
cong xdy lap cdc cong trinh sdn xudt thép, cdc cong trinh cong nghiép va dan dung... Bang nhiing nd lyc khong
ngting trong 60 nam qua (1960-2020), TCT Thép da dat nhiéu két qua trong khai thdc, tuyén, ché bién khodng
sdn (qudng sat, than mé luyén Coc, nguyén liéu mo trg dung khdc), san xudt di gang, thép cho nhu cdu ctia Viét

Nam va BVMT mot cdch bén viing.

1. Ngudn phat sinh chét thai ran trong hoat dong
san xuét caa TCT Thép

Nganh thép la mot nganh cong nghiép ning va &n chua
cac yéu t6 doc hai. San xuat gang, thép va can thép phai
qua nhiéu cdng doan va st dung nhiéu nguyén, nhién liéu
v6i khéi lugng 16n (cac loai khoang san (TNKS), sat thép
phé, hda chat...). Mdi cong doan san xudt déu phat sinh
ra chét thai ran (CTR), khi, bui va nudc thai, néu ching
khong dugc xti ly sé gay 6 nhiém moi trudng [1].

Hoat dong san xudt va kinh doanh (SXKD) ctia TCT
Thép da phat sinh CTR tai cac cong doan (Bang 1) dugc
mo td nhu sau.

1.1. CTR phidt sinh trong HDKS ciia TCT Thép (tai
cong doan 1)

Hoat dong khai thac, tuyén va ché bién khoang san
(HDKS) 1a mét khau quan trong va khong thé thiéu trong
qua trinh hoat dong ctia nganh thép Viét Nam.

Lugng CTR (chu yéu la dat da thai) phat sinh hang
nam do khai thac mo quing sat va than m& caa TCT Thép
khoang trén 11,5 triéu tdn (ti khai thac quéing sit 9 triéu
tdn va tu khai thac than la 2,5 triéu tdn). Lugng CTR quy
d6i tii cac ho chiia bun théi ctia cac nha may tuyén quing
sat va tuyén than m& hang ndm khoang hon 3 triéu tén.

Do cdc mé quang sat va than phan b6 & vung thugng
ngudn song va sudi, nén khi khai thac va tuyén ngoai
viéc phat sinh CTR, con c6 kha nang gay duc va 6 nhiém
ngudn nudc phia ha luu song sudi. Mt khac, HDKS da
lam can kiét dan khodng san va cé nhiing tac dong t6i
moi truong: i) Lam bién ddi dia hinh, canh quan va méi

Béang 1. Ngudn gdc phat sinh va cac tac nhan gy 6 nhiém mdi trudng do hoat dong san xuit cia TCT Thép [3]

TT | Cac cong doan san xuit

Nguon goéc phat sinh 6 nhiém

Téc nhan gy 6 nhiém

1 | Hoat dong khodng san

Do khai tac, tuyén, van chuyén

CTR, bui, tiéng 6n, bun thai, nudc thai,
dau mé&

2 | Luyén gang va luyén thép

Tu thiét bi, cong nghé luyén, loc bui | CTR, bui, tiéng 6n, rung, nhiét, khi

thai, nudc thai, ddu mé

3 | Canthép

Tu thiét bi, cong nghé can, loc bui CTR, bui, tiéng 6On, rung, nhiét, khi

thai, nudc thai, ddu mo

3a | Lo nung

D6t dau FO, than

Bui, khi thai, nhiét, 6n. xi.

3b | Khu tdly rtia bing axit, ma mau, son | Hod chit, Pb, Zn, H SO, HCL,

CTR, bui, khi thai, nuéc thai, ddu maé.

4 | Khu co khi, stia chiia, ché tao.
nung

M4y han, may cit va cong cy, 10 | CTR, buyi, 6n, rung, nhiét, khi thii,

nudc thai, ddu ma, hod chat

5 | San xudt 6xy H¢ thng may

CTR. chdy nd, 6n, rung, ddu mé

6 | San xuit Coc ti than m&

Lo luyén c6c, loc bui.

CTR, bui, 6n, rung, nhiét, khi thai,
nudc thai, ddu ma,

7 | San xudt gach chju ltia va VLXD

Lo nung than, d4u.

CTR, bui, khi va nhiét...

8 | Kho bii

Luu va giao nhan

CTR, bui, tiéng 6n...
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truong sinh thai; ii) Gay 6 nhiém moi truong dat va nudc; iii)
Gay su ¢6 moi truong...[1].[2].

1.2. CTR phat sinh trong san xudt gang thép (tai cong
doan 2)

Trong qua trinh luyén gang va luyén thép sé phat sinh cac
CTR gom: xi gang; xi thép; bui chita kim loai nang. Theo s6
liéu ctia cac t6 chuic thé gigi (WB, UNEP, UNIDO, WHO),
sén xudt 1 tdn thép s€ phdt sinh ti 300-500kg CTR. S6 liéu
khao sat tai 4 Nha may luyén gang thép ctia An D cho biét,
dé san xudt 70 triéu tdn thép cac nha may nay da thai ra ti
35-40 triéu tdn CTR [4].

CTR phat sinh trong qua trinh san xudt gang thép cua
TCT Thép bao gom cac loai: xi 10 cao, xi va bui lo dién; gach
chiu ltia v vun; dai bang tai, nhua. Trong d6, nhiéu nhat la xi
10 cao va xilo dién, véi muic phat sinh hang nam nhu sau [2]:

- Mitic phat sinh xi 10 cao tai cac nha may luyén gang la
390 kg xi/1 t4n gang 1ong (v6i nhiing nha may luyén gang 1o
cao dung tich 16n V>1.000-5.000 M3 ctia cac nudc trén thé
gi6i lugng xi gang chi ti 230-290 kg xi/1 tin gang long);

- Mitic phat sinh xi 10 dién tai cac nha mdy luyén thép: san
xudt thép 10 chuyén (BOF) la 150 kg xi/1 tdn thép long; san
xudt thép 1o dién (EAF) la 100-150kg xi/1 tan thép long.

Vi cong suit san xudt gang thép hién nay ctia TCT Thép,
lugng CTR phat sinh hang nam khoang 3 triéu t4n, trong d6
xi10 cao, xi va bui 16 dién 1 1,6 triéu tdn (chiém trén 50%).

1.3. CTR phat sinh trong qud trinh cdn thép cia TCT
Thép (tai cong doan 3)
Trong qué trinh san xudt cac san phdm thép can (gom
6 thép thanh, thép day, thép hinh ¢& nho, thép tdm, ton ma
mau..) da phét sinh CTR chti yéu la cac vay can, ddu mau, phé
pham... véi s6 lugng khong nhiéu (gén 1 triéu tdn), CTR nay
déu dugc tai st dung cho vao cac 16 luyén thép.

1.4. CTR phdt sinh trong hoat dong khdc cia TCT Thép
(tai cong doan 4+7)

Trong hoat dong khac néu trong Bang 1 (tii cong doan
4+7) déu phat sinh CTR chu yéu la ddu mau sat thép, day
budc bing thép, manh vun gach chiju Itia, phé phdm... v6i s6
lugng khoang 2 triéu tdn/ndm. D6i véi CTR kim loai sé dugc
tai st dung cho vao cac 16 luyén thép.

Dai véi cac loai CTR phi kim loai va rac thai sinh hoat
sé dugc thu gom sau dé chung dugc Cong ty dich vu moi
truong chuyén dén cac bai rac chon ldp va xt ly theo quy
dinh.

2. Mot s6 giai phap quan ly, tai ché va stii dung CTR cua
TCT Thép

Qua trinh phat trién trong thoi ky hoi nhép qudéc té, doi
hoi méi doanh nghiép (DN) ctia TCT Thép phai c6 tu duy
va hanh dong tich cuc tim huéng di thich hgp, nhim dam
bao hai hoa qua trinh tang truéng véi BVMT mot cach bén
viing. Nhén thtc sau sic tdm quan trong vé BVMT trong
hoat dong SXKD, TCT Thép da chu tri xay dung “Ké hoach
hanh dong BVM cuia nganh thép Viét Nam giai doan 2016-
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2030” v6i muc tiéu tong thé phai hudng t6i: i) Xay dung
nganh thép hién dai ngang tam cac nudc trong khu vuc
va trén thé gidi, phat huy ndi luc va tang cuong hoi nhap
cuing phat trién; ii) Tiép cdn cong nghé hién dai va than
thién moi trudng trong cac du an dau tu san xudt gang
thép (dac biét doi véi nhiing du an dau tu lién hgp san
xudt thép c6 quy mo 16n & cac ving bién va dong dan cu);
iii) Ap dung quy trinh “San xudt sach” va “Cong nghé
san xudt thép it tiéu ton vét tu nguyén nhién liéu” doi voi
cac DN thép dang hoat dong va Dy an dau tu chiéu sau
d6i méi cong nghé trén quy mo toan nganh; iv) Ly viéc
phong ngtia 6 nhiém, gidm thiéu, quan ly va xu ly chét
thai hitu hiéu nhim dam bao khong dé su c6 moi trudng
va 6 nhiém mai trudng xay ra.

Cung vé6i do, nganh thép da xay dung va ban hanh
“Quy ché BVMT cuia TCT Thép Viét Nam” mot cach cu
thé nén da dat dugc két qua dang ké: i) Cai tao va phuc hoi
moi trudng sau khi khai thac TNKS; ii) Han ché 6 nhiém
moi trudng do khi va bui thai trong san xuat gang thép; iii)
Moi trudng song va lam viéc ctia cac DN dugc nang cao,
bénh nghé nghiép da giam manh.

Nhu da trinh bay & trén, CTR c6 s6 lugng phat sinh
nhiéu va c6 mit trong tat ca cac cong doan SXKD ctia
TCT Thép. Tuy thudc vao loai CTR phat sinh sé c6 nhiing
giai phap xti ly phtt hgp dugc néu trong Bang 2.

Bang 2. M{t s0 giai phap xt ly CTR caa TCT Thép

Giai phap xti ly va st dung (SD) | Muc d¢

Loai CTR SD, %

Gom  dat | Lam vat liéu san ldp 20 -30

pht  trudc | Thu gom vao noi quy dinh theo | 40 - 70
khi khai | Dy 4n khai thac
thac khoang
san

Dit d4 bdc | BS vao cac bai thai theo quy dinh | 60 -80
khi mé via | néu trong Dy 4n dau tu khai thac
d€ khai thac | da phé duyét

khodng san | B8 vao moong da khai thic hét | 20
(KS) KS (thai trong)

Bun  thdi | B3 vao cic ho chiia quing dudi | 100
ctia cac nha | theo quy dinh néu trong Dy én
mday tuyén | dau tu da phé duyét

quing sit

Bui 1o dién | T4p trung kho chta riéng, sau d6 | 100
va CTR | thué t6 chtic chuyén nganh xt ly
nguy hai theo quy dinh Luat BVMT

DPugc tdi ché va st dung cho cac | 100/100
linh vuc sau:

i . | Sdn xudt xi mdng 60/11
iﬁépgang/& Giao théng (lam dudng) 24/43
Tdi st dung (cdp cho luyén thép lo | 14/30
dién)
Linh vic khdc 2/16

CTR  phi| Thu gom sau d6 Céng ty vé sinh | 100
kim loai va | moi trudng chuyén dén cac bai rac
Chat  thai | xu ly theo quy dinh Luat BVMT

sinh hoat

Cac bai thai chia dat da béc trong qua trinh khai thac
mo dugc thiét ké theo quy dinh, chiéu cao ting d6 thai
la 30 m, cac tdng c6 muong gom nudc, chan bai thai c6
tuong chan va bé mét cac bai thai trong cay dé€ chong x6i
mon va trugt 16 (Hinh H1).

Do6i véi ho chiia bun thai ctia cac nha may tuyén quing
sat dugc thiét két v6i dung tich chda du va c6 dap chan
dugc xay dung dadm béo 6n dinh trong suét thoi gian tén
tai cia mo va tuyén. H6 chua c¢é ngan ling bun dé khi
nudc thai tran ra khong lam duc séng suo6i (Hinh H2).

A Hinh 1. Bdi thdi ddt dd tai khu A Hinh 2. HO chiia bun thdi
thdc qudng sdt Nha mdy tuyén qudng sit

Tai khu vuc Nha may luyén gang, luyén thép va can
thép déu cé cac bai chiia CTR riéng, xi gang va xi thép sé
dugc tai ché d€ st dung cho cac linh viic néu trong Bang
2. Do6i véi bui luyén thép va CTR nguy hai sau khi phan
loai, dan nhan CTNH (Hinh H3 va H4) sé dugc bao quan
trong kho chuyén dung c6 mai che (Hinh H5) va dinh ky
chuyén cho cac don vi chuic nang xt Iy theo quy dinh Luét
BVMT.

A Hinh 3. Phan loai CIR nguy AHinh 4. Kho chita bui
hai va sinh hoat luyén thép

A Hinh 5. Kho chita CTR nguy hai

Két qua ché bién va st dung xi thép tai Cong ty Thép
Mién Nam - VNSteel (thudc TCT Thép) néu trén (Hinh
H6 dén H9). Xi hat dugc sti dung lam duong giao thong
va lam phu gia cho san xuét xi mang [2].

Ngoai cac giai phap quan ly, tai ché va st dung CTR
néu trén, TCT Thép da thuc hién mot s6 giai phap quan ly
theo phap ludt BVMT mot cach dong bo, cu thé nhu sau:

- T4 chiic tdp huin ning cao nhén thic va hiéu luc
BVMT cho can b va CNVC cuaia cac DN; TG chiic tuyén
truyén sau rong d€ moi ngudi lao dong hiéu r6 quyén loi,

TRAO POI - THAO LUAN ‘;—

ul

A Hinh 6. H¢ théng dap
nghién xi

A Hinh 7. H¢ thong nghién bi

A Hinh 8. Sdn phdm st dung AHinh 9. Sdn phdm cho
lam duong giao thong phu gia xi mdng

nghia vu va trach nhiém nhdm thuc hién nghiém minh
phap luit vé BVMT.

- Khong phé duyét nhiing Dy an dau tu méi véi cong
nghé lac hdu, thiét bi cti va khong dam bao diéu kién
moi truong. Phan ddu dén 2022 phai c6 trang bi dua hé
thong thiét bi kiém soat muic d6 gay 6 nhiém mai truong
tai cac co s san xudt thép theo TCVN va tiéu chudn ISO
14000; Pau tu chiéu sau va ting cudng ngudn tai chinh
cho nghién ctiu khoa hoc v&€ BVMT cho cac don vi thuoc
TCT Thép.

- Phoi hgp véi co quan chtic nang ting cudng thanh
tra, kiém tra va xti phat cic vi pham HDPKS va BVMT &
cac don vi ctia TCT Thép.

- M& céc 16p boi dudng nang cao trinh do cho can
bd quan ly BVMT. Thuc hién cac chuong trinh hgp tac
trong nudc va ngoai nudc vé nghién ctiu KHCN va dao
tao nhan lyc thudc linh viic BVMT.

- Thuyc hién viéc huy dong ngudn von xa hoi d€ dau tu
mot s6 dy an trong linh viic BVMT tai cac cac don vi cuia
TCT Thép.

Trong cong cudc d6i méi kinh té€ ctia Pang va Chinh
pht, nganh thép Viét Nam da cé mic ting trudng 10-
11%/nam. Trong d6, TCT Thép la mot trong cac DN san
xudt thép c6 du nang luc d€ dap ting nhu ciu thép xay
dung cho toan qudc va gop phan binh dn thi truong thép
Viét Nam. Mac du phai d6i mat véi thach thic vé thiéu
TNKS va 6 nhiém moi truong do mot s6 DN thép va mot
s6 nganh cong nghiép giy nén, nhung trong thoi gian
qua hoat dong SXKD ctia TCT Thép van 6n dinh va phat
trién, dac biét 1a lam t6t cong tic BVMT theo quy dinh
cua phap luit.

Dé tan dung t6i da ngudn lyc trong nudc mang lai
hiéu qua cao hon trong SXKD va BVMT mét cach bén
viing trong giai doan 2016 - 2030, nganh thép Viét Nam
ndi chung va TCT Thép can phai tiép tuc hoan thién va
trién khai “Chién lugc BVMT” v6i cac giai phap hiiu hiéu;
Tang cudng hop tac va tiép can giai phap mdi ctia cac tap
doan thép trén thé giéi d€ 4p dung vao diéu kién cu thé
cua Viét Namm
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¢ Méi trusng

DANH GIA MUC DO 6 NHIEM BUI MIN (PM VA PM,,)
TRONG NHA TAI CAC CAN HO G HA NOI

Nguyén Thanh Trung "
Lé Thi Huyén

Nguyén Van Hao

Tran Thi Hong >

Lé Hiiu Tuyén *

1

TOM TAT

6 nhiém trong khong khi va bui min (PM

ZS’P

Tu khéa: PM

2.5

K& tii cudc cach mang cong nghiép, cac hoat dong ctia con ngudi da lam ting dang ké nong do cac khi gay
» PM, ) & cd khu vic thanh thi va nong thon. Cdc nghién ctu dich
té hoc da chi ra rang, PM_, va PM,  c6 anh hudng ding ké dén stic khoe con ngudsi, bao gom ca tit vong sém.
Két qua do Iuong bui PM, , va bui PM,  bén trong nha tai cic cin h¢ chung cu ctia nghién ctiu nay cho thdy,
su tuong quan gitia nong do bui trong nha, hoat dong hang ngay va chét lugng khong khi ngoai nha. Ngoai
ra, vi tri cin ho theo chiéu cao va gidi phdp thong gié ciing dnh hudng dén néng do bui PM,, va PM,  trong
phong. Nong do bui PM, trong cac phong déu vugt so vé6i quy dinh ctia Tiéu chudn ASHREA va Singapo tii
1,2 dén 1,4 1an. Nong d6 bui PM, _ nam trong khoang chdp nhéan dugc.

PM,, byi trong nha, chdt lugng khong khi.

Nhan bai: 18/3/2020; Siia chiia: 24/3/2020; Duyét dang: 25/3/2020

1. Giéi thiéu

Trong khodng hai thap thap ky gan day 6 nhiém
khong khi va nhiing tac dong ctia né téi stic khoe con
nguoi dang la mo6i quan tdm rat 16n trén pham vi toan
cau. Nhiéu nghién cttu da khang dinh cdc chit 6 nhiém
khong khi nhu nito dioxitide (NO,), sulfurdioxide
(S0O,), ozone (O,) va bui (PM) gay anh hudng dén stc
khoe con ngudi, trong d6 6 nhiém bui c6 kich thuédc
nho (PM,,, PM, ) la mét trong nhiing van dé dang
dugc quan tdm nhét [1, 2]. Bui ¢6 kich thudc nho
(PM,,, PM, ) dd va dang dugc xem nhu mét chi thi caa
su anh hudng, tac dong dén s6 ngudi chét sém gay ra
bdi cac bénh vé tim phdi va ung thu phdi [3].

Tiép xtc lau dai v6i khong khi 6 nhiém c6 lién quan
dén tli vong va nhap vién ctia phu nii (d6 tudi trung binh
63 tudi), triéu chiing 14n d4u xudt hién bénh tim mach
tang lén 1,24 14n va cac nguyén nhén lién quan dén tim
mach tang lén 1,19 lan khi thay d6i méi 10pg ctia PM, ,
trong mot mét khoi khong khi [4]. Theo nghién ctu tai
TP.H6 Chi Minh qua trinh tiép xtc ngan han d6i véi
su gia tang 10 ug/m’ cua mdi chat gy 6 nhiém khong

! Khoa Ky thudt Moéi trudng, Truong Dai hoc Xdy dung

khi, thi nguy co nhap vién do ho hdp tang tii 0,7% 1én
8% trong khi nguy co nhap vién cac bénh lién quan dén
tim mach tang ti 0,5% - 4% [5].

A Hinh 1. Bién dong nong do PM,, PM, , giiia cdc khu vic
mién Bdc va mién Trung [6]

Céc do thi phia Bac Viét Nam déu c6 néng do bui
trung binh ndm trong moi truong khong khi xung
quanh & mtc cao thé hién trén Hinh 1, trong d6 Ha
Noi la thanh ph6 c6 miic d6 6 nhiém bui cao nhit [6]
gid tri trung binh ndm cta PM,  va PM, , déu cao trong
khoang tuong ting la 73,5ug/m’® va 47,45ug/m’, trong
khi d6 cac thanh phé khu vyc mién Trung dén nam

2Khoa Moéi trudng, Trudng Dai hoc Khoa hoc Ty nhién, DHQG Ha Noi
* Trung tdm Nghién ciiu cong nghé moi trudng va phdt trién bén viing, Trudng Dai hoc Khoa hoc ty nhién, PHQG Ha Noi
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dudi ngudng khuyén cao cia WHO, diéu nay cho thay
cac khu vuc sat bién va c6 it hoat dong cong nghiép
va xay dung c6 chat lu’dng khéng khi t6t hon. Tuy
nhién, bui PM,  va PM, _ c6 gid tri vugt qua gi6i han
trong QCVN 05 2013/BTNMT trung binh 24 gi¢ c6 xu
huéng ting lén [6, 7].

Mat do xay dung tai d6 thi phan b6 khong déu, ngay
cang nhiéu nha cao tang dugc x4y dung, anh huéng dén
chat lugng moi trudng song va lam viéc cia nguoi dan.
Trong khi thong tin vé chét lugng khong khi trong nha
tai Viét Nam van con han ché, c6 mot vai nghién ctiu vé
6 nhiém khong khi trong trung tim thuong mai va van
phong. Tuy nhién, cling chua c6 khao sat, danh gia nao
vé bui (PM, ,, PM, ) d6i v6i khong gian song trong cac
nha cao ting, theo [8] mot loat cic bénh truyén nhiém
va khong truyén nhiém c6 lién quan dén phoi nhiém
bui. Vi-rat cam A, bénh cau triing phdi, viém phéi do
vi khuén va viém mang ndo md cau la mot vai vi du
vé cac bénh truyén nhiém lién quan dén bui. Trong s
cac bénh khong nhiém trung, bénh phdi tic nghén man
tinh, hen suyén va bénh phdi ciing c6 lién quan dén
ti€p xdc v6i bui. Nghién ctiu nay tién hanh khao sat, do
luong va danh gia miic d6 6 nhiém buyi (PM,, va PM, )
trong nha & ddc biét la cac toa nha cao tang noi tap
trung méat do dan s6 cao tai khu vuc Ha Noi.

2. Lya chon dia diém va thié¢t bi d€ do bui PM
vaPM,

2.1. Lva chon khu vic nghién citu

Tinh dén thang 4/2019, Ha No¢i c6 khoéang 8,0 triéu
nhan khdu, din s6 thanh thi chiém 49,2%, trung binh
moi ndm dén s6 Tha do6 du kién ting thém khoang
200.000 ngudi, chua tinh dén sy gia ting co hoc tu
ngudi nhap cu [9]. Cung véi sy gia ting dan s6 mat do
xay dung va phuong tién giao thong lam gia tang rat
16n ap luc t6i ha tdng va moi trudng cta thanh pho,
trong khoang 5 nam trd lai ddy mic do gia ting nay
phan b6 khéa déu trong khu vuc khao sat, bat dau co
su dich chuyén ra ngoai vé phia Tay Nam ctia khu vuc
pho c6.

Bang 1. Thong tin vi tri khao sat

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

A Hinh 2. Dia diém ldy mau bui PM,, va PM, | tai cdc toa
nha khu vic Ha Noi

Khu vuc dugc lya chon d€ nghién ctiu bao gom 3
diém S1, S2, S3 cua 3 toa nha chung cu cao ting T1,
T2, T5 ndm gitia duong vanh dai 3 (VD 3) va Dai 1o
Thing Long; di€ém S4 1a toa nha Chung cu nam vé phia
16i 46 thi gitia dudng vanh dai 1 (VD 1) va duong vanh
dai 2 (VD 2); diém S5 nha chung cu nam gitta VD 2
va VD 2.5; diém S6 1a nha lién ké nam sat mit duong
giao thong trong khu déan cu. Cac diém khao sat nam
xem ké gitia cac dudng vanh dai va phén bd theo khong
gian tu bén ngoai vao 16i cua thanh pho, day la nhiing
tuyén dudng cé6 mat do giao thong dong duc cua Ha
Noi (Hinh 2).

2.2. Thiét bi do va thong s6 do

Viéc khao sat, do hI(‘ing dugc tién hanh trong (thang
9 va thang 10 ndm 2018) cdc thong s6 khao sat bui PM,
va PM, . Vi tri diém do la phong khich ctia céc can ho
chung cu d06 cao dit thiét bi cach mat san 1,2 m. Déi
v6i mdi vi tri do 5 ngay/dém lién tuc trong 24 gic.

Thiét bi do MoD dugc stt dung d€ 14y mau bui, véi
cam bién c6 do phén giai cao 0,3 pug/m?®, pham vi do
0,0 - 999,9 pg/m’, chuyén dung dé€ do bui trong khong
khi [10, 11]. Sau khi thu thap di liéu dugc luu trit trén
thé nhé micro-SD 16GB st dung phan tich, danh gia.

Miu do s1 2 | s3 | sa | s s6

Thoi gian do Thang 9, 10 (2018)

Thoi gian 5 ngay (24 gio)

Phong Phong Phong Phong Phong Phong Phong lam
khach khach khach khach khach viéc

Thoéng gié Thong gi6 tu nhién

Loai nha Cén ho chung cu Nha lién ké

Vi tri Tang 18 | Téang 2 | Tang 18 Téang 5 Téang 3 Téang 3

Khoing cich dén duodng giao 1,2 km (VD3) 200m 50m 20m

thong chinh 0,6 km (Pail6 Thang Long) (Vb 2) (VDb 2.5) (dudng

rong 5m)
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3. Két qua va thao luin

3.1. Dién bién nong do bui PM,_va PM,, trung

binh ngay dém giiia cdc khu vic

Két qua nhan dang va phan tich bui PM,, va PM |
tai mot s6 khu vuc 6 Ha Noi dugce thé hién ‘trén Hinh
3 cho thdy, thanh phén céc hat bui c6 su thay déi theo
ngay va theo tiing khu vuc. PM, do dugc tai diém S1
tit 11,8 - 81,2ug/m’, tai diém S2 tit 12,08 - 222,28ug/
m’, tai diém S3 tit 5,42 - 170,84pg/m’, tai diém S4 tit
46,07 - 124,59ug/m’, tai di€ém S5 tit 13,8 - 141,68pg/m’,
tai diém S6 tli 24,96 - 121,55ug/m’. Trong d6 PM,, do
dugc tai di€m S1 ti 6,7 - 66,8ug/m’, tai diém S2 ti 7 36--
123,2ug/m’, tai di€ém S3 tii 2,33 - 86,6pug/m’, tai diém S4
tu 20,58 - 50,65ug/m’, tai diém S5 tu 11,16 -127,28ug/
m’, tai diém S6 tii 13,57 - 66,44ug/m>.

A Hinh 3. Phan bo nong do bui PM,  va PM, | tai cdc vi tri
khdo sdt theo thdi gian

Két qua thu thap do6i véi cdc mau tii S1 - S6 (Hinh 4)
va theo Bang 1 véi tang cao ctia cac can ho khac nhau,
cho thdy néng d¢ bui PM, , va PM,  c6 xu thé gidm dan
theo chiéu cao.

Cac gia tri do dac dugc thé hién trén Hinh 3 va cac
phong dugc mo ta theo Bang 1 cho thﬁy moi tuong
quan gid tri cia PM , PM d6i véi vi tri cac can ho va
cac tuyén dudng giao thong chinh ctia thanh phd. biéu
do ciing cho thdy, moi trudng khong khi trong nha bi
anh hudng bdi cac yéu t6 mdi truong bén ngoai [12].

Mot s6 tiéu chudn ctia cac nudc trén thé giéi khuyén
cdo vién dan cho bui PM, , dao dong tii 25 - 65 pg/m ,
cho bui PM,, dao dong £ 50 - 150 pg/m’. Trong cac
so sanh, dénh gia c6 lua chon tiéu chudn ASHREA la
chudn so sinh PM, _ (PM,, = 35 ug/m’) va tiéu chudn
Singapo 1a chuidn so sinh PM, (PM,, = 50 ug/m’).
Trung binh cdc gid tri PM_, va PM ,tai diém S11a 25ug/
m® va 33,5ug/m’, tai diém S2 12 36pg/m va 50 9pg/m
va tai di€ém S3 la 16ug/m® va 31,9ug/m®. Cac gia tri
PM, , va PM, tai cdc diém khao sit la chdp nhan dugc.
Dm le dia dlem MEé Tri (S1, S2, S3) két qua cho thdy,
mau S2 cho gid tri l6n nhat, day la can ho tang 2 c6 mot
mdt tudng bén ngoai tiép giap duong giao thong ndi bo
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dilén tit hdm toa nha, gid tri PM, , va PM, 16n nhat vao
thoi diém tu 7 gio - 9 gio sang. Mau S1 va S3 cho thay,
cac gia tri PM, _ va PM,  thdp hon S1, day la hai can h¢
trén tang 18, diéu nay cho thdy néng d¢ bui min giam
dan theo chiéu cao cong trinh.

A Hinh 4. So sdnh phan b nong do bui min (PM,  va PM, )
tai cdc toa nha

Gia tri nong do bui PM,, va PM,  trung binh ngay
dém tai cac diém do S4 I 31 7 pg/m va 70,3 pg/m?,
diém S5 la 35,6 pug/m® va 39,5 pg/m’, di€ém S6 la 30
ug/m® va 58,9 ug/m’. Gia tri ctia bui PM,, déu trong
khodng chdp nhan dugc, déi véi gid tri PM, chi c6
diém S$4 thong s6 nay vugt tiéu chudn do khu vuc dang
chiu anh hudng cua viéc thi cong tuyén duong trén cao,
can hd & tang 5, huéng ra phia duong Trudng Chinh,
phong dat thiét bi do c6 ctia thong véi van phong lam
viéc, toa nha cach theo chiéu vuong géc véi duong VD
212200 m.

3.2. Anh hudng bui (PM, va PM, ) va thong gi6
dén siic khée con nguvi

Theo s6 liéu thong ké tit Chi cuc BVMT Ha Noi cho
thay, chat lugng moi truong khong khi xung quanh kha
khéc biét gitia cac khu vuc cua thanh phé va cac vi tri
dat 10 tram quan trac. Nong d6 cac chi tiéu quan trac
va s6 ngay c6 néong do vugt qua gidi han Quy chuédn
Viét Nam 6 cac tram khu vuc giao thong (Minh Khai -
Bac Tu Liém va dudng Pham Van Bong) luén cao hon
kha nhiéu so véi cac tram dugc dit tai cac khu dan cu
va can do thi (Hoan Kiém, Kim Lién, Tan Mai, Trung
Yén). Cac phuong tién giao thong c6 dong co da dugc
biét dén nhu 1a mot nguén quan trong dong goép rat
16n vao viéc giy 6 nhiém khong khi tai cac do thi & cac
nudc dang phat trién [13][14].

Theo mot s6 nghién ctu cho thdy, 6 nhiém khong
khi xung quanh c6 nguy co gay ra cic bénh truyén
nhiém va khong truyén nhiém c6 lién quan dén phoi
nhiém bui nhu vi-rat cam A, bénh phéi tic nghén man
tinh, hen suyén [8], con tai Viét Nam 6 nhiém khong
khi xung quanh c6 lién quan dén stic khoe dan s6 chu
yéu la cac bénh lién quan dén dudng ho hdp [5].

Ngoai ra theo nghién ctiu ctia Gou va cdng su tai
HongKong cho thdy, cac PAHs (benzo [b] fluoranthene,
pyrene, fluoranthene, indeno [1,2,3-cd] pyrene va
chryseneT) chiém tli 50%-82% trong bui PM, . vaPM, ,
chu yéu c6 trong PM,  [15]. Theo Nebert va cong su

cho théy, PAHs va cac hgp chit lién quan da dugc chi
ra la tac nhan gay ung thu, dot bién gen va quai thai,
ching c6 thé gay ra rit nhiéu tic dong doc hai khac
nhau déi véi con ngudi va dong vat.

Chat lugng khong khi trong nha, anh huéng do luu
lugng va chat lugng cta khong khi sach cdp vao, bi 6
nhiém bdi chinh cac hoat dong ctia con ngudi va ctia
cac vat liéu dugc st dung trong cong trinh. Cac cin ho
khao sat déu thong gi6 tu nhién, diéu do cho thay, bui
min bén trong nha phu thudc vao hé théng thong gio
ctia phong, d6 kin khit ctia két ciu bao che (ctia s6, ctia
di) va hoat dong hang ngay. Hién nay cong tac thiét ké
cac cong trinh chua dugc quan tdm dén vi khi hiu va
chit lugng khong khi trong nha, dic biét 1a hé thong
cdp gio tuoi va loc bui, khi khuén.

4. Két luan

So sdnh cdc tri s6 két qua do ludng bui PM, , va bui
M,, bén trong ctia 6 toa nha néu trén c6 thé thay su
tuong quan gitia néng do bui trong nha, ché do sinh
hoat ctia cac gia dinh va chat lugng khong khi ngoai
nha. Gid tri trung binh cta bui PM,, déi véi cic dia
diém dao dong kha gin nhau, cac g1a tr1 nay déu nam
sat ngudng cla tiéu chudn ASHREA, con d6i véi bui
PM, céc gia tri nay c6 khodng dao dong l6n va da s6
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ABSTRACT

Human activities have significantly increased the concentration of air pollutants and particulate matter
(PM,, PM, ) in both urban and rural regions since the industrial revolution. Previous epidemiological studies
have shown that PM,, and PM  has significant influences on human health including premature mortality.
This study, which measured concentration of PM,, and PM inside apartments, showed a correlation among
indoor dust concentration, daily activities and outdoor air quality. In addition, the height of the apartment
and its ventilation solution also impact the concentration of indoor PM, . and PM, . The concentrations of
measured indoor PM were higher than the specified value in ASHREA and Singapore Regulations from 1.2
to 1.4 times. The concentrations of measured indoor PM, , were within acceptable range..
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

GIAI PHAP XAY DUNG BE TU HOAI H) GIA DINH
PE PHONG NGUL} O NHIEM NUGC DUCI DAT
TREN DIA BAN TINH PHU YEN

Vo6 Anh Khué
Phan Pic Lénh
Huynh Huy Viét ?

(1)

TOM TAT

Bai viét trinh bay thuc trang cac loai bé tu hoai h¢ gia dinh da, dang x4y dung phd bién & tinh Pha Yén.
Nhin chung, bé tu hoai phd bién nhit 13 loai bé 3 ngan, gom 1 ngén chiia va 2 ngin ling. Nhom tac gid da phan
tich nhiing vu va nhugc diém ctia bé ty hoai 3 ngén, tu d6 dé€ xuit giai phap ddu néi hiéu qua nudc thai cua
bé tu hoai 3 ngin vao hé thong thu gom nudc thai tap trung. Dac biét, bai viét dé xudt giai phap xay dung mot
dang bé tu hoai méi & nhiing khu dan cu dang ch¢ ddu néi vao hé théng thu gom nudc thai tap trung nham
phong ngtia 6 nhiém nudc dudi dit va thuan lgi ddu noi trong tuong lai.

Tw khoa: BE tu hoai, hé thong thu gom nudc thdi tap trung, 6 nhiém nuéc dudi dat.

Nhan bai: 27/2/2020; Siia chita: 28/3/2020; Duyét ddng: 30/3/2020

1. Dat vin dé

Theo quy dinh tai Khoan 3 biéu 9 Luat Tai nguyén
nudc ndm 2012 “Nghiém cdm cac hinh thtic xa thai
vao long dat thong qua giéng khoan, giéng dao va cac
hinh thitic dua nuéc thai vao long dat” [1]. Vi vdy, viéc
xa nudc thai chua qua xt ly hodc sau khi da xu ly dat
quy chudn, ké ca loai A vao long dat dudi bat ky hinh
thtic nao déu trai quy dinh caa phap luat vé tai nguyén
nuéc.

Tuy nhién, hién nay tinh Pha Yén chi méi kiém
soat van dé xa nudc thai ti hoat dong cong nghiép, con
van dé quan ly nudc thai sinh hoat (NTSH) cuia cac ho
gia dinh chua dugc thuc hién hiéu qua. Do véy, sau
hon 07 nam trién khai thuc hién Luat tai nguyén nudc,
dén nay van dé NTSH ty thdm xudng dit van con kha
phd bién, nhit la nudc thai cua cac ho gia dinh.

Hién nay, tai nhiing khu vuc chua c6 hé thong thu
gom va xu ly nudc thai tdp trung thi 100% NTSH tu
tham xuong dat hodc chay ra kénh, muong [2]. Tinh
trang trén da va dang gy 6 nhiém nudc dudi dat. Theo
bdo cdo quan trac mai trudng nudc dudi dit nam 2018
cua tinh Phu Yén cho thdy [3]:

- Thoi diém mua mua: 27/27 diém quan tric bi 6
nhiém Coliform, vugt giéi han tii 7-1.433 lan; 22/27
diém quan trac bi 6 nhiém E.coli, vugt giéi han tu
3-150 lan;

! Trudng Cao ding Cong Thuong mién Trung
2 Chi cuc Bdo vé moi trudng Phii Yén

- Thoi diém miia kho: 26/27 diém quan trac bi 6 nhiém
Coliform, vugt gi6i han tit 5-1.533 lan; 20/27 di€ém quan
trac bi 6 nhiém E.coli, vugt gi6i han tii 3-150 1an;

- Thoi diém giao mua: 26/27 di€ém quan trac bi 6
nhiém Coliform, vugt giéi han tu 5-3.666 lan; 17/27
diém quan trac bi 6 nhiém E.coli, vugt gisi han tii 15-
460 lan.

Trong khi d6, khu vuc néi thanh thanh phé Tuy Hoa
da xay dung hé thong thu gom NTSH, nhung hiéu qua
thu gom dat thap. Cong sudt hoat dong thuc ctia hé thong
thu nudc thai tap trung mdi chi dat 18,77% cong suat
thiét ké (751/4000 m*/ngay,dém) [4]. Nguyén nhén cht
yéula s6 ho tham gia ddu néi vao hé thong thu gom nude
thai tdp trung chua cao, lugng nudc thai tii cac ho gia
dinh chua dugc thu gom, ddu néi triét d€ vao hé thong
thu gom nudc thai tap trung. Trong do, lugng NTSH tu
ho gia dinh chua dugc thu gom triét € da va dang la
van dé chinh vtia tiép tuc gay 6 nhiém nudc dudi dat va
viia dan dén cong sudt hoat dong ctia hé thong thu gom
nudc thai tap trung chua dat nhu két qua mong muén.
Trong thuc té, NTSH tii h¢ gia dinh dugc thu gom chua
triét d€1a do:

- Céc bé tu hoai ho gia dinh x4y dung phd bién dang
bé tu hoai 3 ngén, trong d6 ngan thd 3 1a ngan ty thim
va khi d4u ndi vao hé thong thu gom nudc thai tap trung
nhung khong lam mét tinh ty thdm ctia bé.
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- Do bé ty hoai ctia h¢ gia dinh dugc chon ngadm duéi
dat nén dé tiét kiém chi phi, ngusi dan chi tap trung tach
va thu gom nudc thai xdm (nudc thai khu vic nha bép,
khu vuc nha tam) phan dugc chon nong duéi dat d€ dau
ndi vao hé thong thu gom nudc thai tap trung. Trong khi
do, nudc thai den (nudc thai tai cac khu vé sinh sau bé tu
hoai) van tiép tuc dugc xti ly bang bé tu hoai va thdm vao
dat. bay la phuong phap ddu noi vao hé thong thu gom
tap trung hién nay trén dia ban tinh Phu Yén.

Mot van dé khac cling can quan tam: Hién nay, nhiéu
khu dan cu, khu do thi méi dugc xay dung nhung cong
tac thu gom va xt ly NTSH chua dugc xay dung dong
b0, bé tu hoai ctia cac ho gia dinh dugc xay dung tu phat.
Héu qua cta van dé nay la trong tuong lai sé gay kho
khan khi ddu n6i NTSH vao hé thong thu gom nuéc thai
tap trung, dan dén viéc thu gom NTSH tit h¢ dan khong
triét dé.

Xudt phat tii nhiing van dé trinh bay trén, bai bao
trinh bay thuc trang x4y dung bé tu hoai ctia cac ho gia
dinh & tinh Phd Yén ndi riéng va Viét Nam noi chung,
dé xudt giai phap thu gom triét 4 NTSH tu bé tu hoai
tu thdm va giai phap xay dung bé tu hoai ¢ nhiing khu
vuic c6 diéu kién kinh té€ - xa hoi kho khan phai chg ddu
ndi khi c6 hé thong thu gom va xti Iy nudc thai tap trung.

2. Thuc trang xay dung bé tu hoai hién nay

Bé tu hoai truyén théng dugc xay dung phd bién &
Viét Nam tii xua dén nay chu yéu c6 dang 3 ngan, gom:
1 ngan chua, 1 ngin ling, 1 ngan loc, hodc 1 ngan chia,
2 ngin lang. Theo két qua diéu tra cac ho gia dinh va cac
tho x4y dung bé tu hoai trén dia ban tinh Phua Yén, hau
hét ngudi dan xay dung bé tu hoai v6i ngan thi 03 1a
ngin lang tu thdm, khong xay ngin loc vi cho rang dé
gay tat nghén va toc do tu thdm xay ra cham.

Nhin chung, thé tich ngén chita cia bé tu hoai 3 ngan
chiém ¥ thé tich cta bé, 2 ngin con lai c6 thé tich moi
ngan bang % thé tich cta bé. S6 liéu vé thé tich cac ngan
cua bé tu hoai hién hiiu & tinh Pha Yén phu hgp véi cac
tai liéu huéng dan tinh toan, thiét ké bé tu hoai [5].

Theo khao sat, thuc trang cdu tao bé tu hoai ho gia
dinh da va dang xay dung hién nay c6 3 loai. Vatliéu xay
dung hau hét 1a bé tong dugc duc dang buy cé chiéu day
khoang 100 mm nén kha ndng chéng thdm ctia tudng bé
tu hoai 13 rat t6t. Cu thé, 3 loai bé tu hoai cé ciu tao chu
yéu nhu sau:

A Hinh 1: Cdc logi b€ tu hoai 3 ngdin phd bién
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- B€ ty hoagi loai 1: Bé dugc x4y dung 3 ngan, day
cta 3 ngan dugc chong thim, nudc thai sau xt ly
dugc ddu noi vao hé thdng thu gom nudc thai tap
trung hodc x4 ra kénh, muong. Uu diém cta bé tu
hoai loai 1 la thu gom triét d€ lugng nudc thai phat
sinh vao hé thong thu gom nudc thai tap trung.
Nhung nhugc diém la gay 6 nhiém modi truong, néu
nudc thai xa ra kénh, muong. Nhu viy, bé tu hoai
loai 1 chi phu hgp & nhiing khu vuc da cé hé thong
thu gom nudc thai tap trung.

- Bé ty hoagi logi 2: BE ty hoai dugc xdy dung
3 ngdn, 2 ngan dau dugc chdng thdm, ngan tha 3
khoéng chéng thdm. Ngan thu 3 dugc dao sdu hon
ngin 1 va 2, muc dich d€ thdm vao dat véi téc do
nhanh. Nhugc diém ctia bé ty hoai loai 2 1a vi pham
Luat Tai nguyén nudc, gay nguy co 6 nhiém nudc
dudi ddt. Nhung uvu diém la phu hgp véi nhiing khu
vic vung sdu, viung xa va nhiing khu vuc chua xay
dung hé thong thu gom nudc thai tip trung.

- Bé tu hoai loai 3: O nhiing khu vuc khong c6 hé
thong thu gom nudc thai tap trung, ban dau nguoi
dan xay dung dang bé tu hoai loai 2 (Hinh 1b). Khi
cd quan nha nudc xay dung hé théng thu gom nudc
thai tap trung, ngudi dan sé ddu ndi nhiing bé tu
hoai loai 2 vao hé thdng thu gom nudc thai tip trung
tao thanh 1 dang bé tu hoai méi ma chung toi goi la
bé tu hoai loai 3 nhu hinh 1c. Uu diém ctia bé tu hoai
loai 3 la thuén lgi khi ddu noi vao hé thong thu gom
nudc thai tip trung, nhung nhugc diém la khong thu
gom triét dé nudc thai, din dén giy 6 nhiém nudc
dudi dat.

Ngoai 3 loai bé tu hoai 3 ngin néu trén, ngudi dan
con xdy dung nhiéu dang bé tu hoai cai tién khdc,
bé ty hoai 1 ngédn, bé ty hoai 2 ngén hodc ngan thd
3 khong phai ngan ling ma la ngan loc [5, 6]. Tuy
nhién nhin chung & Viét Nam hién nay, NTSH sau
khi xt ly bang bé tu hoai thai ra moéi trudng c6 3
trudng hop gom:

- Truong hogp 1: Thodat vao hé thong thu gom
nudc thai tap trung, kénh, muong (nhu hinh 1a);

- Truong hop 2: Ty thdm vao dat (Hinh 1b);

- Trudng hop 3: Mot phan tu thdm, mét phan
thoat vao hé thong thu gom nudc thai tap trung
(Hinh 1¢).

3. Giai phap xay dung va quan ly bé tu hoai
hiéu qua

3.1. Gidi phdp ddu néi bé ty hoai 3 ngdn logi 2 vao
hé théng thu gom nuéc thdi tdp trung.

Trong qua kht va hién nay, cac b€ tu hoai tu thim ctia
cac ho gia dinh phéan 16n dugc xay dung dang 3 ngdn loai
2 (Hinh 1b). O nhiing khu viic c6 mat d¢ dan cu thap thi
van dé 6 nhiém nudc dudi dit do bé tu hoai tu thdm gay ra
khong dang ké. Tuy nhién, méit d¢ dan cu ngay cang ting
nén gia dinh nay c6 giéng nudc nam sat gan bé ty hoai
ctia gia dinh khéc. Do véy, vin dé 6 nhiém nuéc ngdm do
bé tu hoai gy ra ngay cang nghiém trong, nhét la nhiing
vung c6 két cau dia chat la dét cat, dat cat pha [3].

O nhiém nudc duéi dat gay anh hudng 16n déi véi stic
khoe nguai st dung, gay mat doan két xém lang. Do do,
cac cd quan quan ly nha nudc can xay dung hé thong thu
gom va xti ly NTSH & nhiing khu vuic ¢6 mat do dan s6
cao.

Khi co quan quan ly nha nuéc xay dung hé thong thu
gom NTSH thi cac bé tu hoai tu thim dugc ddu néi. Tuy
nhién, hiéu qua thu gom NTSH khong triét dé, vi viéc ddu
noi bé tu hoai vao hé thong thu gom nudc thai tap trung
giéng nhu hinh 1c. D& thu gom triét d€ nudc thai ctia bé tu
hoai tu thdm da xay dung trong qua khit hiéu qua, chiing
toi d€ xudt cac giai phap sau:

- Gidi phdp 1: Cht ho gia dinh pho6i hgp véi co quan
quan ly d€ kiém tra thuc trang ctia b€ tu hoai vé két cdu,
dung tich, dudng 6ng. Néu dung tich bé nho khong dap
ting dt nhu ciu hodc két cdu bé khong viing chac hodc
duong ong khong phu hgp thi cht hd gia dinh can xay
dung bé tu hoai méi véi tat ca cac ngan phai chong tham,
thanh bé c6 két cdu viing chic va nudc thai phai dugc thu
gom triét d€ vao hé thong thu gom nudc thai tip trung.
Ngugc lai, néu bé ty hoai hién htiu dap tng du vé dung
tich, két cdu khong viing chic va dudng 6ng phu hgp thi
tién hanh giai phai 2.

- Gidi phdp 2: Chong thdm & ngén thu 3.

+ Budc 1: Lap cat bé thi 3 (bélang) d€ giam do sau clia
bé, nham phong nguia nudc duéi dit thim vao bé;

+ Budc 2: Bé tong hoa ddy bé thu 3, nham muc dich
chong tham tuyét doi.

+ Budc 3: Lap dat 6ng nudc thai vao hé thong thu gom
nudc thai tap trung.

A Hinh 2: Gidi phép ddu ndi nudc thdi ciia bé ty hogi 3 ngdn
ty thdm vao hé théng thu gom nudc thdi tdp trung
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Nhu vay, cdu tao ctia bé tu hoai hinh 2 gan tuong tu
nhu bé ty hoai hinh 1c, nhung diém khac 1a ngin tht 3
ctia hinh 2 da dugc chéng thim. Do d6, nudc thai dugc
thu gom triét dé, gop phan phong ngtia 6 nhiém nudc
dudi dat va phat huy dugc hiéu qua ctia h¢ thong thu gom
nudc thai tap trung.

3.2. Gidi phdp xdy dung bé tu hoai 6 khu viic cho
ddu noi vao hé thong thu gom nudc thdi tdp trung

Dan s6 Viét Nam gia tang theo thoi gian, mtic d6 do
thi hoéa cling taing nhanh nén ngay cang c6 nhiéu khu do
thi méi duge xay dung. Tuy nhién, do diéu kién kinh té,
xa hoi mot s6 dia phuong con khé khin nén mot s6 khu
do thi méi chua xay dung hé¢ thong thu gom nudc thai tap
trung. Do vay, cac bé tu hoai ctia ngudi dan trong khu do6
thi méi dugc xay dung tam thoi dang tu thim. B€ tu hoai
tu thdm phd bién 1 loai bé nhu hinh 1b. Loai bé nay kho
dau noi vao hé thong thu gom nudc thai tap trung trong
tuong lai. D€ ting hiéu qua xti Iy NTSH, dong thdi thuan
lgi khi ddu néi vao hé thong thu gom nudc thai tap trung
trong tuong lai, chung toi d€ xudt xay dung mot loai bé tu
hoai (Hinh 3).

Bé tu hoai Hinh 3 ¢6 cdu tao gdm 1 ngan chda, 2 ngan
lang va c6 1 bd phén loc. T4t ca 3 ngan cd tuong va day
dugc chéng thidm, bd phéin loc nam tach roi bé ty hoai.
Ngén chiia c6 thé tich bang %2 thé tich bé ty hoai, 2 ngan
lang c6 thé tich mdi bé bing % thé tich ctia bé tu hoai [5].
Nguyén tac hoat dong ctia bé ty hoai nay nhu sau:

- Khi chua c6 hé thong thu gom nudc thai tap trung thi
nudc thai sé dugc xti ly biang bé tu hoai 3 ngén cling v6i bo
phén loc tu thim nén hiéu qua xu ly nudc thai sé t6t hon
bé tu hoai 3 ngan truyén thong. B phén loc ty thim co
thé tich 16n hay nho la phu thuc vao s6 lugng nguai st
dung bé, loai dat (dat sét, dat thit, dat cat) & vi tri dat bé tu
hoai. Vat liéu cia bo phén ty thdm 1a cét, sdi, than.

- Khi c6 hé thong thu gom nudc thai tp trung thi ddu
ndi tryc ti€p duong 6ng & ngin thd 3 vao hé thong thu
gom nudc thai tap trung.

A Hinh 3: Bé ty hoai 3 ngan, c6 bj loc ty thdm, cé van chd
ddu néi

Giai phap cho NTSH da xti ly bang bé tu hoai tu thim
chila giai phap tam thaoi & nhiing khu viic c6 mat do dan
s6 it, diéu kién kinh t& va xa hoi con khé khan. O nhiing
khu vuc c6 mat do dan s6 cao, co quan quan ly nha nuéc
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can s6m xay dung hé thong thu gom nudc thai tap trung
dé dam bao thuyc hién diung Luét Tai nguyén nudc nam
2012.

4. Két luan

O nhiém nuéc dudi dat dang 1a vin dé thach thic
nhén loai, néu nudc duédi dat bi 6 nhiém thi vin dé xt ly
vo cung kho khin. O Viét Nam, tinh hinh 6 nhiém nudc
dudi dit do bé tu hoai gy ra khd phé bién dan dén anh
hudng stic khoe ngudi dan va gay mét doan két trong khu
déan cu (do bé tu hoai ctia ngudi nay gan giéng clia nguoi
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ABSTRACT

THE SOLUTION OF CONSTRUCTING HOUSEHOLD SEPTIC TANK TO
PREVENT GROUNDWATER POLLUTION IN PHU YEN PROVINCE

This writing is about to introduce the use of various common home septic tanks in Phu Yen province.
Basically, the most popular septic tank is the kind of three chambers including one storage chambers and
two sediment ones. We analyse the advantages and drawbacks of this tank in order to propose the solution
of effectively connecting the tank to the centralized wastewater collection systems. Especially, we propose a
new septic tank in waiting for be connected to the centralized wastewater collection systems so as to prevent
groundwater pollution and be easily connected to the centralized wastewater collection systems in the future.

Key words: Septic tank, centralized wastewater collection systems, groundwater pollution.
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TAISUDUNG NUGC XAM CHO TUGI:
MOT GIAI PHAP CHO VUNG KHAN HIEM NUGC

Nguyén Thanh Hung'

TOM TAT

Téng quan vé tiém nédng tai st dung nudc xam thay thé nudc cip sinh hoat cho tuéi ¢ nhiing vung khan
hiém nudc dugce tdng hop tii cac nghién clu vé nudc xam da xudt ban trén cac tap chi chuyén nganh. Noi
dung ctia nghién ctiu cho thdy, nudc xam cé tiém nang st dung cho tudi trong vuon nha 6 ho gia dinh véi
lugng nudc va chit lugng nudc phu hgp. Tuy nhién, d€ ddm bao khong anh hudng dén moi truong dat trong
va an toan, nudc xam can dugc xu 1y so bo trudc khi tdi st dung. Bai viét nghién ctiu va dé ra mdt so6 giai phap

trong thoi gian téi nham giam bét nhiing anh hudng khan hiém nudec.
Tw khoa: Khai thdc khodng san, mé sat Trai Cau, sy c6 moi trudng ddt, tinh chdt do phi ddt, kim logi ndng.
Nhan bai: 12/3/2020; Svia chiia: 16/3/2020; Duyét dang: 18/3/2020

1. Mé dau

Khan hiém nudc ngot dang dién ra va ngay cang lan
rong khap cac luc dia trén toan cau. Theo Lién hgp quéc
% dan s6 thé gi6i sé phai doi mat véi khan hiém nuéc
vao nam 2025 [1]. Hién tai 2/3 d4n s6 thé gi6i dang khan
hiém nudc it nhat moét thang trong nam va hon mot ntia
dan s6 Trung Quéc dang gip phai vin dé tuong ty. O
Dbong bang song Ctiu Long (PBSCL) trong nhiing nam
gan day, tinh hinh x4m nh4p man dién bién phuc tap,
theo Bdo cdao cua B TN&MT 2019, lugng mua & dau
ngudn song Mekong thdp tii thang 1 - 4, dong chay tu
thugng luu giam. Hién tugng xam nhép mén dién ra kéo
dai tt thang 1 - 6. Theo du bao d6 man tai cac ctia song
vung xdm nhdp man 1én dén 4gram/lit. Xadm nhép méin
lam cho khu vuc nay d6i mat véi khan hi€ém nudéc va
tinh trang nay dién ra ngay cang mot nghiém trong, anh
hudng dén doi song sinh hoat va tudi tiéu.

Dé d6i pho vdi tinh trang khan hiém nudc, cac qudc
gia nhu Uc, My, Jordan, Israel... di ép dung nhiéu gidi
phap xt ly va tai st dung nudc xam ciing nhu da xay
dung cac tiéu chudn, chinh sich, nghién ctiu cong nghé
pht hgp d€ ap dung tai stt dung cho tuéi va cac hoat
dong khac nhu ria xe, rtia duong, ddi toilet,...[2]. Cac
hudéng dan tai st dung nudc xam da dugc xuit ban &
Anh, Uc va T8 chuc Y té thé gi6i (WHO) ciing da xuat
ban hudng dan kiém soat vi sinh vat & miic ddm bao
an toan khi tai st dung nudc xam cho tudi. Trude tinh
hinh dién bién phtic tap cta bién d6i khi hiu va khan
hiém nudc ngay cang tang. Trong nhiing ndm gan day,
cac nghién ctiu lién quan dén nudc xam dugc cac nha

nghién ctiu quan tdm va nhiéu nghién ctiu vé xt ly va
tai st dung nudc xam xudt ban trén cac tap chi chuyén
nganh tang dang ké. Nudc xam dugc xem nhu la mot
nguon tai nguyén [3].

2. Nudc xam

Nuéc xdm dugc dinh nghia 1a nudc thai sinh hoat
tlt cac ho gia dinh & n6 bao gébm nudc thai tit nha tim
(tdm, bon tam), chau rua tay, may gidt nhung khong bao
gom nudc thai tii nha bép (nhu chau hay may rtia chén
bat), toilet [4]. Tuy nhién, cling c6 moét vai dinh nghia
khéc 1a nudc xam bao gom toan b nudc thai tit ho gia
dinh ngoai trit dong nudc thai tu toilet [5]. Nudc xam
ciing dugc phéan chia lam 2 loai: nuéc xam sang (light
greywater) 1a nguén bao gébm nudc thai tit tdm va rua
tay, nudc xam t6i (dark greywater) la nguon bao gom
nudc thai ti giat va nha bép.

Nudc xam chiém ti 50 - 80% téng lugng nudc thai
ttt ho gia dinh va thanh phan chit 6 nhiém trong nudc
xam thap hon dang ké so v6i thanh phin nudc thai sinh
hoat bdi vi né khong bao gom nudc thai ti toilet va nha
bép [3]. Thanh phan 6 nhiém co ban trong nudc xam
bao gom: Téc, xa phong, chit rin lo liing, mudi va vi
sinh vat. Theo [6] thi nudc xam c6 tiém nang tudi cho
thuc vat béi nong do cac chit 6 nhiém & mic do thap.
Ngoai ra, thanh phan dinh dudng trong nuéc xdm cung
cdp mot phan chit dinh dudng cho phat trién ctia cay
trong. Thanh phan 6 nhiém dic trung trong nudc xam la
chét tdy rta va chit hitu co. Tuy nhién, theo [3, 6] thi cac
thanh phan nay dé phan huy va khong giy anh hudéng
dén tang trudng cua thuc vat.

!B mon Ky thudt moi trudng, Khoa Ky thudt - Cong nghé - Moi trudng,

Truong Dai hoc An Giang, Pai hoc Qudc gia TP. H6 Chi Minh
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Nudc xdm chiém mot ty 1é 16n trong tdng lugng
nudc thai sinh ra ¢ h¢ gia dinh. Tuy nhién, thanh phan
0 nhiém trong nudc xam va lugng nudc xam thai bo
cing thay d6i ¢ nhiing quéc gia, khu vuc khac nhau
bai phu thudc vao miic s6ng, vian hoa - xa hoi, mtic do
khan hiém nuéc [3]. Cu thé, & cdc nudc phat trién mic
tiéu thu nudc trung binh ti 100-200 lit/ngudi. ngay va
60-70% thanh phan nay la nuéc xam khi thai bo, trong
khi & cdc nudc dang phat trién lugng nudc xam thai bo
tu 20-30 lit/ngudi, ngay [7].

Nudc xam dugc xu ly va tai stt dung phé bién & cac
nud6c khan hiém nudc trén thé giéi nhu Israel, Jordan,
B6 Pao Nha, Uc... Trong khi, Viét Nam 1a mot quéc
gia v6i ngudn nudc mat doi dao cho nén van dé tai st
dung nudc xam chua dugc phé bién (chi ap dung &
nhiing khu vuc kho ti€p cdn ngudn nudc ngot). Tuy
nhién trong nhiing nam gin day vin dé xam nh4p min,
0 nhiém nudc mit dang dnh hudng dén ngudn nudc
tudi cho cdy trong. Vi vay, tdi st dung nudc xam cho
tudi can dugc quan tam & vung khan hiém nuéc, xam
nhap méan. Tai st dung nudc thai tin dung chat hiiu
€O ¢6 san trong nudc thai la co hdi tan dung chat dinh
dudng, giam chi phi phan bon. Thu gom va tai st dung
nudc thai mang lai hiéu qua kinh t€ va moi truong.
Hién nay nhiéu tinh thanh cting da 4p dung mo6 hinh
thu gom va tai stt dung nudc thai cho cay trong ma dién
hinh la thanh phé Phan Rang - Thdap Cham tinh Ninh
Thuén [8].

Chat lugng nudc xam la mot yéu t6 can quan tdm
trong ap dung tai st dung nudc xam cho tudi. Chat
lugng nudc xdm co ban & modt vai quoc gia trén thé gisi
(Bang 1).

Trong cac chi s6 c6 tiém nang anh hudng dén moi
truong va dit trong, SAR (Sodium Adsorption Ratio)
1a chi s6 dugc quan tam khi tdi st dung nuéc xdm cho
tudi. Theo cac nghién ctu & Israel, An Do, Jordan thi
SAR dao dong tui 2 - 16 [3].

Cac chit 6 nhiém la hiiu co va chit rin lo lting
theo [7] c6 ngudn gbéc chu yéu ti qud trinh giat va
ti nha bép trong khi nudc thai tit tam goi va rua tay
ham lugng 6 nhiém nay rit thip. Két ludn nay trung

khép vé6i nghién ctiu [3, 9] la nudc tii chdu hay may ria
chén chiém khoang 31% t6ng lugng nudc xam tu ho
gia dinh trong khi d6 thanh phén chat hiu co chiém
42%, tong lugng dau ma& 43% va MBAS (Methyl blue
active substances) chiém 40% trong thanh phéan cta
nudc xam. Ngoai cac thanh phan 6 nhiém dic trung,
phd bién ctia nudc xam, cac thanh phan c6 lién quan
dén cac hoat dong sinh hoat hang ngay ciing can dugc
quan tam nhu: hdéa chdt, my phdm cham s6c ca nhén,
du lugng khang sinh, cac hgp chat hitu co nhén tao cé
nguon goc chi yéu tui cac hoa chat st dung trong nha.
Theo [3] thi hon 900 hgp chét hiiu co xenobiotic trong
nudc xam cé nguodn goc tli tam va giat. Ngoai ra, su co
mdt cta vi sinh vat trong nudc xam cé thé anh hudng
truc tiép hodc gian ti€p dén stic khde con nguoi khi tai
st dung cho tudi.

Dbé ap dung tai st dung nudc xam cho tudi, mot sé
qudc gia khan hiém va Té chiic Y té thé giéi (WHO)
cing da c6 quy dinh/ huéng dan cho tai st dung nudc
cho tudi (Bang 2).

Hién nay c6 Tiéu chudn Viét Nam TCVN 12180 -
1:2017 1a tiéu chudn quéc gia vé hudng dan st dung
nudc thai da qua xt ly cho cac du an tudi - Phan 1: Co
s& cua mot dy an tdi st dung cho tudi. Ngoai ra, chua
c6 mdt huéng dan hay mot tiéu chuin quoc gia gianh
cho nudc xam.

Bang 1. Chit lugng nuéc xam & mdt vai qudc gia [3]

Chi tiéu India | Malaixia | Hy Lap Israel
pH 7.15-8.34 | 5.9-6.4 6.2-7.8 6.3-8.2
Do duc (NTU) 23-35
EC (mm.S™) 120-170
TS (mg.dm™) 777-2891
TSS (mg.dm?) 121-322 | 36-224 60-134 30-298
COD (mg.dm?) 126-460 | 146-903 | 217-1461 | 840-1340
BOD, (mg.dm™) 40-240 168-673 59 74- 890
FC (CFU/100.cm®) | 1.4x10%- 1.4x10° 3.5x10*
1.7x10° 4x10°

Bang 2. Mt s0 quy dinh/ huéng dan tai si dung nudc thai cho tuéi [3]

Tai st dung Chi tiéu hoa, ly

Chi tiéu CFU.100.cm?

pH=6-9,

O db thi: tit ca cac kifu tudi cho vuon pH=6-9, BOD <10 mg.dm~, d¢ duc < | FC=khoéng phat hié¢n
2 NTU, chlorine (Cl, du=1 mg.dm™

Khu vuc tudi han ché c6 sy tiép xic
clia con nguoi

pH=6-9, BOD<30 mg.dm?, TSS<30 FC=<200
mg.dm?, Cl, du=1 mg.dm™

X4 vao ngudn nudc mat

§§<100 mg.dm?, pH=5.5t0 9.0, Dau,
md&<10 mg.dm?, Nito amonia (as
N)<50 mg.dm™, BOD<30 mg.dm?,
COD<250 mg.dm?, As<0.2 mg.dm".
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Tai st dung Chi tiéu hoa, Iy

Chi tiéu CFU.100.cm?

Thai bo vao dat cho tudi

As<0.2 mg.dm?,

§§<200 mg.dm?, pH=5.5 to 9.0, Dau,
md<10 mg.dm, BOD<30 mg.dm?,

Tudi c6 gidi han

Helminth eggs<1.dm?, E.
¢c0li<100,000

Tuéi khong gisi han cho cay trong

Helminth eggs<1.dm?, E. coli<1,000

Tudi bé mit; doi xa toilet; tai stt dung | TSS <30 mg.dm™
cho giat (Uc) Ruia xe

BOD,<20 mg O,.dm"

Coliform chiu nhiét <10

Tudi cho cay khong lam thyc phdm
(California (My), Italy)

Total Coliform <23

Tudi cho cay khong 1am thyc phdm
(WHO, Hy Lap, T4y Ban Nha)

E. coli £10.000

Tudi cho cay khong lam thyc phdm
(Piic, Uc)

TC<100; FC<10

nghiép (Khong han ché tai st dung)

Tdi st dung & do thi va ti6i cho nong | BOD,<10 mg.dm™, D6 duc <2 NTU, | FC<1000
6<pH<9, Chlorine du<l mg.dm"

TC<10.000

nghiép (Han ché tdi st dung)

Tdi st dung & do thi va ti6i cho nong | BOD,<30 mg.dm™, TSS < 30 mg.dm?, | FC<1000
6<pH<9, Chit tdy rtta (anionic) <1
mg.dm?, Chlorine du<1 mg.dm?

TC<10.000

Tiéu chuén thip (tudi cho cy); Tiéu

NTU.

Tiéu chudn thdp: pH: 5-9.5; Tiéu
chuén cao (doi xa toilet va tudi phun) | chuén cao: pH: 5-9.5, Do duc: 10

Fecal coliform (FC): 25 CFU/100ml
(Tiéu chudn thép);
FC: khong phat hién (Tiéu chudn cao)

3. Ti€ém nang tai st dung nudc xam cho nudc tudi

Cac nghién ctiu cho thdy, lugng nuéc xam sinh ra &
ho gia dinh hoan toan c6 thé thay thé cho lugng nudc
tudi cho tham thuc vét trong vuon nha. Theo nghién
ctiu [10] thilugng nudc xam trung binh sinh ra & ho gia
dinh c6 thé thay thé cho nudc tudi thuc vat véi lugng
nudc tudi 115 mm/ngay cho dién tich 20 m?. Theo [7],
thi lugng nudc xam sinh ra trung binh tinh trén mot
ngudi cé kha ning tuédi cho 10 - 55 m* cua tham co
trong vuon nha.

Tai st dung nudc xam hodc nudc xam sau xt ly st
dung cho tuéi mot vai loai thuc cho thdy khong nhiing
khong c6 anh hudng nguy hai ma con cé khéi lugng
sinh khdi cao hon so v6i nudce cdp tui sinh hoat. Nghién
ctiu [11] cho thdy, khong c6 anh hudng nguy hai lén co
Lolium perenne khi nuéc xam tho dugc thay thé tudi
cho co. Ngoai ra, khong cé su khac biét vé sinh khoi ctia
¢ sau thoi gian nghién ctu khi c6 dugc tuéi nudce cap
sinh hoat so v6i nuéc xam tho (v6i do tin cdy 95%). Bén
canh do, két qua cho thdy, nudc xam dugc xti ly béi qua
trinh sinh hoc mé cho sinh khoi cé cao hon nudc cap
va nudc xam tho tudi cho co. Ngoai ra, cac nghién ctiu
[10] trén cd, nghién ctiu [12] trén ca chua va ddu xanh
khong thay su khac biét s6 lugng trai, chiéu cao, s6

lugng 1a khi so sanh 3 loai nudc tudi la nudc cap sinh
hoat, nudc xam xt ly va nudc xam thé. Hon thé nita,
dé€ so sanh anh hudng cta thanh phan dinh dudng va
tic ché trong nudc xam lén thuc vat (co) [13] da thuc
hién thi nghiém so sanh khi chi thuc hién nuéc tusi ma
khong cung cdp dinh dudng khac va thi nghiém danh
gia anh hudng tuong tac ctia cac loai nudc tudi két hgp
(nudc cdp sinh hoat, nuéc xam tho va nudc xam sau xu
ly so bo). Két qua cho thdy, co phat trién tot sau thoi
gian ngin 30 ngay véi nudc xam thoé va nudc xam sau
xt ly sa bo so véi nude tudi la nudce cdp sinh hoat va
nhan t6 nudc xam sau xt ly s bo anh hudng 16n nhat
(anh huodng tang) 1én nang suit sinh khéi co khi thuc
hién tudi két hgp ba loai nudc tudi trén.

Céc nghién ctiu cho thdy, tiém ning tai st dung ctia
nudc xam cho tudi béi lugng nudc va thanh phan dinh
dudng trong nudc xam. Tuy nhién, mot vai thanh phan
trong nudc xam c6 tiém nang anh hudng tiéu cuc dén
stic khoe, mdi truong dat khi st dung nudc xam tho.
Theo nghién ctiu [3], sti dung nudc xam tho anh hudng
dén moi truong dit badi lugng Boron, chat tdy rua bé
mdt trong nudc xam. Hon thé niia két qua nghién ctiu
[12] cho théy rang pH, SAR, d¢ dan dién (EC) cta dat
tang cao khi tudi nudc xam thd so véi nudc xam sau
xt ly. Ngoai ra, stt dung nudc xdm tho cho tudi co tiém
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nang anh huéng dén nudc ngdm bdi muoi, nitrat, vi
sinh vat gay bénh ro ri ti ving ré xdm nhap nudc ngdm
[13].

Thanh phan va lugng nudc xam la mdt ngudén nude
tiém nang cho tai st dung cho tudi. Tuy nhién, cac
nghién ctu ciing chi ra mot vai tiém nang anh hudéng
dén dat trong, stc khoe. Chinh vi vy mot giai phap
quan trong d€ tan dung ngudn nudc nay 1a phéi 4p dung
mot phuong phéap xt ly hgp ly. Chét lugng ctia nudc
xam ap dung cho tai st dung it nhat phai dugc xt ly so
bo dé loai bo cac thanh phén chét ran, chét hiiu co va
mot phan vi sinh vat ton tai trong nudc xam. Theo [14]
thildng va loc cat 1a mot trong nhiing phuong phap don
gian nhét trong xu ly nudc so bo. Thuén lgi cta xt ly so
b bang phuong phap lang va loc la gia thanh thép, hiéu
qua, don gian va c6 thé dat yéu cau tai si dung cho tudi
& vung khan hiém nudc [14]. Ngoai ra, d€ dat hiéu qua
cao hon cac hé thong xt ly nude xdm cho tudi phd bién
gom: hé thong loc cat + than hoat tinh, soi loc + than
hoat tinh + khu trung bing chlorine, loc qua cat va khu
trung bang UV [15]. O Viét Nam, Vién Khoa hoc Thuy
lgi da trién khai mdt s6 mo hinh xt Iy nudc thai cho tai
sti dung nudc cho tuédi trong ndéng nghiép. Cu thé nhu
xt ly yém khi nudc thai ché bién nong thuy san bang
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cong nghé yém khi két hgp ho sinh hoc, xti ly nudc thai
sinh hoat bang bai loc ngdm két hgp véi hd sinh hoc
[8]. Theo nghién ctiu [15] cho thdy, chi phi dau tu mot
hé thong xt ly nudc xam phén tan riéng 1é xt ly tai ho
gia dinh cho tai st dung dao dong tii 500 - 2.500 USD.
Nghién ctiu [15] cho rang ddu tu mot hé thong xt ly
nudc xam cho tai st dung cho tuéi & ho gia dinh thi kha
ndng thu hoi von sau 14 nam hoat dong (chi tinh chi
phi gia thanh dau tu, van hanh va tiét kiém nudc, chua
tinh gid tri moi trudng mang lai) .

4. Két luan

Téng quan vé tiém nédng tdi sti dung nudc xam cho
tusi 6 vung khan hiém nudc cho thay: Nudc xam cé
tiém ndng thay thé cho nudc tuéi tuy nhién can phai xt
ly dé dam bao an toan stic khoe va moi truong; Nghién
ctiu giai phap xt ly thich hgp cho chét lugng dau ra va
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SCARCITY AREAS

ABSTRACT

future to apply for the areas are facing water scarcity.

GREYWATER REUSE FOR IRRIGATION: A SOLUTION FOR WATER

Department of Environmental Engineering, Faculty of Engineering - Technology - Environment, An Giang
University, Viet Nam National University, Ho Chi Minh City

A short review of the potential for greywater reuse applied for irrigation in the condition of the water
shortage is presented in this paper. The content in the paper is collected from many studies which were
published in many journals in the world in last time. The paper showed that greywater has the potential for
irrigation in the garden of the house with propriety of quantity and quality. However, greywater needs to treat
to ensure the safety for reuse with soil and human. The paper gives some topics which have to study in the

Key words: Greywater, reuse, irrigation, water scarcity.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

DY BAO MUC DO THIET HAI DO SY CO XA NUGC THAI
CACKHU CONG NGHIEP DOC SONG THI VAI VA DE XUAT

GIAI PHAP UNG PHO

Nguyén Van Phudc, Lé Tan Cuong '
Vit Van Nghi?
Nguyén Thi Thu Hién’

TOM TAT

Su ¢6 moi trudng do xa nudc thai, dic biét xay ra & khu vuc ven bién dang ngay cang trd thanh mét van
dé nghiém trong tai cac nudc c6 nganh kinh té€ bién phat trién nhu Viét Nam. Song Thi Vai - doan qua tinh
Ba Ria - Viing Tau c6 chiéu dai hon 25 km, nhung la noi tap trung kha nhiéu hoat dong cong nghiép, c6 phat
sinh nudc thai véi tai lugng 6 nhiém 16n. Bai viét m6 phong qua trinh lan truyén 6 nhiém tai khu céng nghiép
(KCN) My Xuan A2 va KCN Cai Mép biang m6 hinh MIKE 21 khi xay ra sy ¢4 ctia cac tram xt ly nudc thai.
Béng phuong phép lugng hoa thiét hai da xac dinh pham vi 6 nhiém va muc d¢ thiét hai khi c6 su 6, ti d6 dé
xudt cac giai phdp phong ngtia va ting pho thich hgp.

Tu khoéa: Sy c6 xd thdi, mé hinh MIKE 21, song Thi Vi, phong ngiia, ting pho su co.

Nhan bai: 14/3/2020; Stia chiia: 18/3/2020; Duyét dang: 20/3/2020

1. M6 dau

Theo Luat BVMT ctia Viét Nam nam 2014, su ¢ moi
trudng 1a cdc tai bién, hodc rui ro xay ra trong qud trinh
hoat dong ctia con ngudi, hodc bién d6i bat thuong cua
thién nhién, giy suy thodi moi truong nghiém trong.
O Viét Nam, mot s& nghién ctiu vé sy c6 moi trudng
da dugc trién khai trong nhiing ndm gan day. Chu Thi
Hién (2011) da phan tich, danh gia thuc trang phap
luat vé boi thudng thiét hai do lam 6 nhiém méi trudng
va dé xudt phuong hudng, giai phdp hoan thién phap
luat. Vién Moi truong va Tai nguyén, Dai hoc Qudc
gia TP. H6 Chi Minh (2011) da thuc hién nghién ctu
“Xac dinh thiét hai vé kinh té€ va moi truong: Bai hoc tu
cau chuyén xa thai gay 6 nhiém song Thi Vai”. Nghién
ctiu da chi ra co s d€ tinh toan thiét hai vé kinh t€ va
moi trudng do 6 nhiém dong sdng; dé xudt cac phuong
phép danh gia thiét hai; va danh gia nhting thiét hai vé
kinh t€ va moi truong [3]. Dya vao s6 liéu thi cdp, tac
gia Binh Thi Hai Van (2015) da chi ra cac nguyén nhan
va tac dong cta 6 nhiém ngudn nudc do chit thai tu
KCN, cum lang nghé va thudc bao vé thuc vat dén san
xudt nong nghiép. Tac dong ctia 6 nhiém nudc dén san
xudt nong nghiép, bao gom lam gidm nédng suat lua, lta
gao bi nhiém doc va dat dai bi bé hoang. Trén co s

'Vién Moi truong va Tai nguyén
*Trudng Pai hoc Khoa hoc Ty nhién
3H6i Nuidc va Moi truong TP. Ho6 Chi Minh

phan tich thuc trang, tac gia da dé xuat mot s6 chinh
sach trong kiém soat 6 nhiém nudc.

Viét Nam c6 28/63 tinh, thanh phé (TP) ndm ven
bién véilugng dan s6 kha 16n, khoang 43,51 triéu ngudi,
trong d6 dan s6 do thi chiém 34%; mat do dén so cao
hon khoang 1,9 lan so v6i mat do trung binh ca nudc;
toc do gia tang dén s6 trung binh vao khoang 0,91%][1].
Su gia tdng nay gay stic ép khong nho dén mai trudng,
tai nguyén va sinh thai bién. Bén canh do, viéc day
manh cdc nganh kinh t€ bién, ddo véi cac hoat dong
nhu khai thac dau khi, hang hai, nuéi trong thuy hai
san, phat trién du lich bién, x4y dung hé théng cic cang
ven bién, phat trién khu kinh té, KCN, khu d6 thi ven
bién... ciing lam cho moi trudng bién ngay cang xiu di
va nguy co xay ra sy ¢6 moi truong gia tang. Dién hinh
1a sy ¢6 moi trudng bién do Cong ty Formosa Ha Tinh
gay ra nam 2016 va nhiing taic dong dén modi truodng,
sinh ké ctia ngudi dén tai 4 tinh ven bién mién Trung
da thu hut sy quan tdm ddc biét ctia cac nha quan ly,
nha khoa hoc, phuong tién truyén thong va du luin
trong nudc ciing nhu quéc té [2].

Nganh cong nghiép mdc du 1a nguén dong gop
dang ké cho nén kinh té, nhung nudc thai cong nghiép
chua qua xtt ly, xa thing ra moi trudng sé gy hau qua
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v€ moi trudng nghiém trong, tac dong lén dén cudc
song ngudi dan va moi trudng thuy sinh. La mdt trong
nhiting khu vuc phat trién kinh té€ nang dong cua tinh
Ba Ria - Ving Tau, luu vuc song Thi Vai la noi tap
trung nhiéu nha mdy va khoang 8 KCN, 2 cum cong
nghiép (CCN) dang hoat dong c6 ngudn nudce thai vao
luu vuc[5]. Bai viét tap trung danh gia anh hudéng cta
su ¢6 xa nudc thai do hoat dong cdng nghiép, dién hinh
la truong hop tai KCN My Xuédn A2 - 1a ngudn thai cé
luu lugng xa thai 16n va KCN Cai Mép - la nguén thai
nam & khu vuc ctia song.

Trong tong s6 422 ha dién tich KCN My Xuan A2,
dén nay da c6 93% dién tich dugc 14p day. KCN da dau
tu xay dung hé thong xu ly nudc thai tap trung giai
doan 1 (5.000m*/ngay) va giai doan 2 (15.000m*/ngay);
nudc thai dugce thu gom va dan vao hé thong xu ly tap
trung, sau khi hoan tat qud trinh xti 1y, nudc thai sé thai
ra song Thi Vai. KCN Cai Mép (huyén Téan Thanh) cé
tong dién tich 670 ha, c6 vi tri tiép gidp véi hé thong
cang quoc té (Tan Cang - Cai Mép, Thi Vai - Cai Mép,
Cang Gemadept...). Tram xt ly nudc thai khu Bac ctia
KCN Cai Mép c6 cong sudt 4.000 m® ngay/dém, hién
dang trong giai doan xay dung hé thong thu gom trong
toan khu trudc khi xa thai ra song Thi Vai.

2. Phuong phap nghién ctu

o Phuong phdp moé hinh héa: St dung phan mém
MIKE 21 [6] ctia Vién Thuy lgi Pan Mach (phan mém
nay da dugc ap dung rdng rai trén thé gigi va thuong
mai héa) d€ danh gia pham vi lan truyén 6 nhiém va
muc d§ 6 nhiém trén luu vyc song tuong tGing véi cac
kich ban nguoén xa thai khac nhau, qua d6 xac dinh
pham vi 6 nhiém do su c6. Phuong phdap mo6 hinh héa
da dugc ap dung phé bién trén thé gidi, ciing nhu tai
Viét Nam, trong d6 mo hinh MIKE 21 dugc ting dung
dé xac dinh pham vi lan truyén 6 nhiém.

Nguon s6 liéu xay dung kich ban: Két qua phén tich
nudc thai trude va sau xi ly ctia cdc KCN dugc téng
hop tu két qua dé tai “Diéu tra, phan loai cac ngudén
thai va xay dung cong cu hé trg quan ly, ki€ém soat 6
nhiém trén dia ban tinh Ba Ria - Viing Tau” [4]

o Phuong phdp sit dung bdn do: H6 trg xac dinh
pham vi lan truyén 6 nhiém va xdc dinh cdc viing nuoi
trong thuay san (NTTS) trén luu vuc.

o Phuong phép lugng héa thiét hai: St dung d€ udc
tinh mdc d¢ thiét hai do su c6 moi truong gay ra, cha
yéu dénh gia trén co sd ton that tit hoat dong nudi trong
va danh bat thay san trén cac luu vuc, dugc tham khéo
ti nghién ctiu ctia nhom téc gia Nguyén Vin Phudc va
cong su, 2011(3], theo do:

Udc tinh gia tri thiét hai = Miic thiét hai x Téng
dién tich (ha) bi thiét hai

Vé danh gia tong san lugng dan ca bi t6n that dua
theo cong thiic chuyén d6i ndng suit sinh thai:
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B, = (B,xE,xV + B xE,xV + B,xE xS) x10°¢

Trong do:

- B, 1a téng san lugng ton thét loai cd hé sinh thai
(tan);

- B, 1a ham lugng thuc vat phiéu sinh (g/m’);

- B, 1a ham lugng dong vat phiéu sinh (g/m?);

- B, 1a ham lugng dong vat ddy (g/m?);

- E 14 hé s6 chuyén ddi sinh thai: chon E = 0,25 (Khu
Vic ctia sOng)

- V la thé tich ctia khéi nudc song bi 6 nhiém (m?);

- S 1a dién tich bé mat day song bi 6 nhiém (m?).

Tu két qua danh gia tong san lugng dan ca, hé sinh
thdi bi tn that, xac dinh ty 1¢ % loai ca kinh té (f1), ty 1é
% loai ca kinh té c¢6 kha niang danh bat dugc (£2), gia tri
binh quan ctia mdi tin loai cd kinh té danh bat dugc (G),
cudi cung tinh ra dugc gid tri thiét hai do danh bat (M)
theo cong thuc:

M=B_(tin) x f x f, x G (ddng/tan)

3. Két qua nghién ctu

3.1. Két quad xdc dinh miic d¢ dnh huéng do sy co
xd thdi tai KCN My Xudn A2

Theo kich ban, lugng nudc thai 1a 15.000 m*/ngay
dém, véi thong s BOD,=123,75 mg/l, N - NH,*= 41,38
mg/l, T-P= 0,77 mg/l.

Pham vi lan truyén 6 nhiém (Hinh 1)

Theo két qua mod phong khi sy c6 xay ra vao mua
kho, 6 nhiém lam cho néng d6 DO thip (1,7 - 4 mg/)
trén dién tich khoang 0,636 km* mdt nudc; pham vi lan
truyén 6 nhiém kéo dai 3,7 km, trong d6 c6 1,1 km lan
truyén ngugc vé phia thugng nguén. Nong do N - NH,*
cuc dai dén 10,1 mg/l va pham vi anh hudng khoang 3
km theo chiéu dai song. Nong do BOD, xdy ra khi sy c6
1én dén 60 mg/l.

Trudng hgp su c6 vao mlia mua, pham vi 6 nhiém do
su c6 khong ¢ su thay d6i dang ké so v6i muia kho, tuy
nhién néng d6 6 nhiém c6 chiéu huéng giam, N - NH *
khodng 0,9 - 6,8 mg/l va BOD, khodng 42,3 mg/l.

Pham vi anh hudng dén cac vi tri nhay cam

Khi su c6 xay ra sé anh hudng dén khoang 83 - 89,5
ha dién tich NTTS va 224 - 227 ha dién tich rting.

3.2. Két qua xdc dinh miic do dnh huéng do su co
xd thdi tai KCN Cdi Mép

Theo kich ban lugng nudc thai la 4.000 m*/ngay, dém
v6i thong s6 BOD_=187,2 mg/l, N - NH,* = 13,5 mg/l,
T-P= 8,7 mg/l.

Pham vi lan truyén 6 nhiém (Hinh 2)

Vao mua kho, dong thai c6 xu huéng lan truyén lén
thugng ngudn song Thi Vai va song Go Gia (xa Thanh
An, C4n Gig, TP H6 Chi Minh).

A Hinh 1. Két qud mo phdng vao miia khé (a) va mua mua
(b) khi c6 sy c6 nuée thdi tai KCN My Xudn A2

Nong dé DO chi 6 mtc 2,01 - 3 mg/l trén dién tich
mdt nudc la 24,69 km? va pham vi anh hudng lan vé
phia thugng ngudn va ha nguén so véi diém xa thai,
khoang cach lan truyén lan lugt la 5,7 km vé phia
thugng nguén (cht yéu d6 vé phia song Go Gia) va
8,9 km v¢€ phia ha nguén huéng ra vinh Ganh Réi. DO
& mtc 3 - 4 mg/l, chu yéu vé phia thugng nguén qua
nhanh s6ng Thi Vai va thém 1,3 km huéng vé ha nguon
d6 ra vinh Ganh Rai. T6ng dién tich mat nudc c6 ndng
do DO thap < 4 mg/l1a khodng 24,7 km*. N- NH,* (véi
noéng do tu 0,9 - 1,4 mg/1) lan truyén trén pham vi 17,02
km? mét nudc. Hudng di chuyén chét 6 nhiém vé phia
thugng nguon la 2,9 km (qua nga ba song Thi Vai - Go
Gia va lan déu vé ca 2 nhanh song) va vé phia ha nguén
diém x3 thai1a 8,7 km.

Vao mua mua, 6 nhiém cé xu hudng lan truyén
ngugc vé thugng nguodn song Thi Vai, song Go Gia do

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

vi tri xa thai nam & khu vyc ctia song, chiu tac dong ctia
séng triéu. Dién tich anh hudng cia DO va NH,* khong
thay d6i dang ké so v6i mua kho, chi khéc 6 hudng lan
truyén 6 nhiém. Lic nay, chit 6 nhiém bi d4y vé phia
thugng ngudn so véi diém xa thai, pham vi DO thap
khoang 4,5 km (lan déu vé phia song Thi Vai va song
Go Gia) va N-NH,*lan sau vé phia song Go Gia va cic
nhanh séng khodng 9,2 km, huéng 6 nhiém vé phia
song Thi Vai chi khoang 6 km vé phia cang POSCO.
Trong khi do, dién tich lan truyén N-NH,* vé ha nguon
giam dang ké so v6i mua kho.

Pham vi anh hudng dén viing nhay cam

KCN Céi Mép ndm trong vung nhay cam trung
binh cao. Tuy nhién, do khu vuc ti€p gidp v6i mot bén
la riing ngap man (RNM) Can Gid, mdt bén 1a khu vuc
NTTS, do do khi su c6 xdy ra, dong thai c6 xu huéng
lan truyén ngugc vé phia thugng ngudn song Thi Vai va
song Go Gia, mang theo chét 6 nhiém c6 nguy co anh
hudng dén cac khu vic RNM thudc dia phin huyén
Cén Gio. Cu thé, néu su c6 xay ra vao mua kho, dién
tich NTTS va RNM bi anh hudng lan lugt la 88 - 90 ha
va 844 - 1.214 ha. Trong khi do, néu xay ra su c6 vao
mua mua, dién tich anh hudng sé tang lén dén 1,5 lan,
trong do6 dién tich NTTS bi anh hudng khoang 88 - 138
ha va dién tich RNM khoang 823 - 1.887 ha.

3.3. Két quad lugng héa thiét hai do sy c6 moi

truong

Gia thiét don gid tinh toan thiét hai doi véi NTTS tu
20 - 35 triéu dong/ha va don gia tinh toan thiét hai do6i

A Hinh 2. Két qud mo phdng vao miia khé (a) va mua mua
(b) khi sy c6 nuéc thdi tai KCN Cdi Mép
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v6i danh bét 1a 50.000 d/kg ca (gia thiét theo thoi diém
hién tai, don gia nay c6 thé thay déi theo thoi diém xay
ra sy c0).

Két qua xac dinh tdng gia tri thiét hai ctia tiing su c6
cu thé nhu sau:

STT |Khu Thiét hai do danh bat (d) | Thiét hai do nuéi trong (d)
vuc Mua kiét Mua li Mua kiét Mua li
1 My 2.929.981.870 |2.925.374.980(3.133.622.170| 2.902.846.765
Xuan
A2
2 |Cai |11.376.345.182|9.209.508.417|3.182.062.800( 3.084.821.355
Mép

Nhu vay, néu sy c6 xay ra tai cac vi tri kich ban néu
trén, thiét hai d6i v6i hoat ddong dan sinh 1a kho tranh
khoi. Mac du két qua udc tinh chi mang tinh chat tham
khéo, nhung ciing gép phan ho trg cho cac nha quan ly
nhan dang dugc sy c6 va c6 co sé khoa hoc trong ting
pho su c6 trén dia ban, dic biét la trong cong tac dén
bu thiét hai.

4. D€ xuit giai phap phong ngtia va ting pho su cd

do xa thai tu hoat dong cong nghiép
Gidi phdp phong ngiia

Trong qua trinh thu hidt cdc dy dn d4u tu phat trién,
thuic hién nguyén tac ngin ngutia 6 nhiém hon xt ly cu6i
duodng 6ng, do d6 chi thu hut cac du an than thién véi
moi truong, tiét kiém nang lugng va c6 cong nghé hién
dai, dong bo, tu dong hoa cao, tuyét d6i khong thu hat
cac du an c6 nguy co gay tac dong l6n dén chat lugng
nuGc bién ven bo nhu cdc du én lién quan dén san xuit
héa chit doc hai, thudc da, xi ma.

TG chiic tap huidn dinh ky cho cac t6 chtic kinh té
hoat dong trong va ngoai cic KCN, CCN, trong ving
ven bo cac quy dinh, quy chuidn vé BVMT, nhit la cac
quy dinh c¢6 lién quan dén quan ly chét thai c6 nguy co
tac dong 16n chét lugng nude bién viing ven bd cua tinh
Ba Ria - Viing Tau. Bong thoi khuyén khich ap dung
cac khoa hoc ky thuét tién tién va than thién véi moi
trudng vao quy trinh san xudt nhdm ting 1gi nhuén va
giam nguy co gay 6 nhiém moi trudng.

Ra soat, danh gia, khoanh viing cac nguén thai 16n,
rli ro gay ra su ¢6 moi trudng va ap dung cac bién phap
kiém soat chat ché tling nguon thai (quan trac, 14y mau
tu dong, ho diéu hoa luu gitt nudc thai sau xt ly, st
dung chi thi sinh hoc, camera ty dong dé giam sat).
Tang cudng kiém tra, thanh tra dé kip thoi phat hién
cac vi pham phap luat vé BVMT, canh bao nguy co gay
0 nhiém, sy ¢4 méi trudng, xt ly nghiém theo quy dinh
cta phap luat.

Yéu ciu toan b cac co s& san xudt c6 luu lugng xa
thai 16n, nhanh chong lap dat thiét bi quan tric tu dong
va két ndi véi cac co quan quan ly (S6 TN&MT, Ban
Quan ly cac KCN, Chi cuc BVMT...) d¢ theo doi lién
tuc tinh trang xa thai va kip thoi xu ly cac thong s6 xa
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thai vugt quy chuén cho phép, hodc khi xdy ra cac su c6
moi trudng c6 nguy co cao gay tac dong dén chat lugng
nudce bién ving bo.
Gidi phadp iing pho

Tuén tha Nghi dinh s6 40/2019/ND-CP ngay
13/5/2019 ctia Chinh phu vé stia d6i, b6 sung mot s6
diéu ctia cac nghi dinh quy dinh chi tiét, huéng dan thi
hanh Luat BVMT. Trong dé, theo Quy dinh vé€ “cong
trinh phong ngtia va ting phoé su c6 mai trudng” doi véi
chét thai trude khi thai ra moéi truong la mot hang muc
bat budc trong thiét ké xiy dung, ché tao thiét bi dong
bo déxti ly chat thai. Do d6, yéu ciu cac chu dau tu dau
tu hé théng xt ly nudce thai, xay dung/lap dat b sung
mot bé hodc ho su ¢6... ddm nhan chic ning luu chia
nudc thai khi cé su 6 xay ra (sau d6 dugc bom tuin
hoan vé hé théng xu ly), hodc d€ xudt phuong an ting
pho su ¢ pht hgp diéu kién thuc té€ ctia KCN.

Dé xudt quy trinh xdc dinh thiét hai trong iing
Phé su cé do xd thdi nuéc thdi
Tu kinh nghiém thuc tién danh gia thiét hai vé kinh
té€ va moi trudng, nhom nghién ctiu dé xudt Quy trinh
xac dinh thiét hai do 6 nhiém, suy thoai moéi truong bao
gom 5 budc chinh (Hinh 3).

A Hinh 3. Quy trinh xdc dinh thiét hai do 6 nhiém

Loi cam on: Nghién ctiu dugc tai trg boi Dai hoc
Quéc gia TP H6 Chi Minh (PHQG-HCM) trong
khuon khé Dé tai NCKH ma s6 B2017-24-01m
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FORECASTING THE ENVIRONMENTAL INCIDENTS BY INDUSTRIAL
WASTEWATER IN THI VAI RIVER ANDPROPOSED RESPONSE

Nguyén Vin Phudc, Lé Tan Cuong
Institute for Environment and Resources

Vii Vin Nghi

University of Natural Sciences

Nguyén Thi Thu Hién

Association of Water and Environment HCMC

Environmental incidents due to wastewater discharge, especially in coastal areas, are increasingly becoming
a serious problem in countries with developed marine economic sectors such as Vietnam. Thi Vai river passes
through Ba Ria - Vung Tau province has a length of 25km, but it is quite concentrated where industrial
activities have sources of wastewater discharged. This paper imulates the process of spreading pollutants
in My Xuan A2 Industrial Zone and Cai Mep Industrial Zonebased on MIKE21 model. By quantifying the
damage to determine the extent of pollution and the extent of damage in the event of an incident,to propose

appropriate prevention and response solutions.

Key words: Wastewater discharge incidents, MIKE21 model, Thi Vai river, incident prevention and response.
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DANH GIA CHAT LUGNG NGUON SU DUNG VA CHAT
LUGNG NUGC NGOT PHUC VU NHU CAU SU DUNG CUA
NGUGI DAN TAI BA XA DAO (VIET HAI, NHON CHAU,

NAM DU)

Lé Xuan Sinh'
Nguyén Thi Phuong Dung?
Lé Duy Khuong’

TOM TAT

ham lugng coliform.

Xu thé khai thac can kiét cac ngudén nudc ngot (bao gom nudc ngdm va nudc mat) d€ phat trién kinh té
hién tai ctia cac xa dao la van dé dang bao dong. Chinh vi vay trong khuon kho bai viét, nhom tac gia dua ra
mot s6 danh gid trit lugng ngudn nudc va chat lugng nudc ngot tai ba xa dao 1a xa Viét Hai (huyén Cat Hai,
thanh ph6 Hai Phong), xa Nhon Chau (TP. Quy Nhon, tinh Binh Dinh) va x4 Nam Du (huyén Kién Hai, tinh
Kién Giang). Tai nguyén nudc trén dao tai ba xa ddo nghién ctiu la khong nhiéu. Xa ddo Viét Hai c6 nguon
nudc doi dao tii cac sudi nhung trii lugng chi dt phuc vu cho nhu ciu sinh hoat, van c¢6 hién tugng thiéu nuéc
phuc vu san xudt nong nghiép vao mua kho. Xa ddo Nhon Chéu da c6 bién phap khac phuc khi x4y dung ho
chtia nudc 16n d€ cung cap nude va du phong trong cac trudng hgp can thiét. Nguon nude ctia xa ddo Nam
Du c6 trii lugng nhd, khdong tap chung nhu bé chita va giéng khoan nudc ngdm chi da cho nhu cdu cta dao
trong hién tai nhung c6 chua c6 bién phap du phong trong tuong lai. Panh gia chung, chat lugng nudc mat va
nudc ngdm trén ba xa dao tuong daéi tot, ddm bao yéu cau vé chit lugng nudc dung trong sinh hoat cho nguoi
dan dia phuong, tuy nhién con mot s6 chi tiéu vugt quy chuin cho phép cin phai khic phuc nhu do cling va

Tu khoa: Xa ddo Viét Hdi, xa ddo Nhon Chau, xa ddo Nam Du, trii lugng nudc ngot, chdt lugng nuidc.
Nhan bai: 16/3/2020; Svia chiia: 25/3/2020; Duyét dang: 27/3/2020

1. M6 dau

Cac xa dao la moét phén lanh thd quan trong cta
Chién lugc Phét trién kinh t&€ bién, nén cin phai phat
huy t6i da nguon tai nguyén trong ving noi thuy, vung
lanh hai va ving hgp tac qudc té, dic biét la phat trién
kinh té trén cic dao, d€ tro thanh ciu néi gitia dat lién
va ngoai khoi trong khai thac kinh té cing nhu ctng
6 an ninh quéc phong. Phat trién kinh té€ & cac xa dao
dang la mot trong nhiing khé khén va thach thtc l6n
do hién tugng han han, thiéu nudc ngot ma nguyén
nhan chu yéu la 16p phu riing trén cac dao bi khai thac
va pha hoai nghiém trong. Pit trén dao von da bi rta
troi, nghéo chét dinh dudng nhung do khai thac nong

Vién Tai nguyén va Moi truong bién

2Trudng Dai hoc Cong nghé Giao thong Vin Tdi
3Truong Dai hoc Ha Long
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nghiép thiéu ky thut, it dau tu va thiéu nudc, dat cang
trd nén thoai hod va ning suit cay trong thap [4].

Céc mo hinh kinh t€ phat trién & cac xa dao déu can
nguén nudc dé€ phuc vu sinh hoat, sin xudt va chin
nuoi. Xu thé khai thac can kiét cdc nguoén nudc ngot
(nudc ngdm, nudc mit) d€ phat trién kinh t€ hién tai
cuia cac xa dao 1a van dé dang bao dong. Chinh vi véay
trong khuon khé bai viét, nhém tac gia dua ra mot s6
danh gia trii lugng nudc va chét lugng nudc ngot tai ba
xa dao la xa Viét Hai (huyén Cat Hai, TP.Hai Phong),
xa Nhon Chéau (TP.Quy Nhon, tinh Binh Dinh) va xa
Nam Du (huyén Kién Hai, tinh Kién Giang). Piém
chung ctia ba xa dao déu dugc thién nhién ban ting
cho nhiéu diéu kién vé vi tri dia ly, dia hinh, canh quan,

khi hau... thuén lgi cho phat trién kinh té, dic biét la
phat trién du lich. Tuy nhién, ca ba xa dédo phan bo tai
ba mién ctia dat nudc chua tan dung dugc uu thé, diéu
kién san c6 d€ phat trién kinh té va nang cao chét lugng
doi song. Mot trong nhiing nguyén nhan chinh dan
dén tinh trang nay la do su khan hi€ém nudc ngot tai cac
xa dao thudng xuyén xay ra, pho bién vao mtia kho. Do
do, doi song clia ngusi dan dia phuong bi anh hudng,
cac hoat dong nong nghiép khong dugc ddy manh,
hoat dong du lich bi han ché do thiéu nuéc sinh hoat.

2. D4i tugng va phuong phap nghién ciu

2.1. Pham vi nghién citu

X3 Viét Hai cé dién tich 86,25 km?, dan s6 chi
khoéng 213 ngudi, mat do dan s dat 2,5 ngusi/km?.
Xa dugc chia thanh 2 xém 1 va x6m 2. Xa ndm & phan
phia Dong ctia dao Cat Ba, hon dao 16n thi ba Viét
Nam [3].

Xa Nhon Chéu cach dat lién TP. Quy Nhon khoang
24km vé phia Pong Nam, la mot trong cac dao tién tiéu
cua T8 qudc, ddo cd vi tri chién lugc ddc biét vé an ninh
- qubc phong, phat trién kinh t€ bién gin lién véi bao
vé chu quyén. bao Nhon Chau (hay con goi la Cu Lao
Xanh hay dao Véan Phi) ndm cach xa Xuan Hoa (Song
Ciu - Phu Yén) 6 km, tling la d4t cta tinh Pha Yén
trude khi dugc sat nhap vé Quy Nhon sau nam 1975
[1].

Xa Nam Du c¢6 dién tich 190 ha, bao gébm 10 hon
dao, trong d6 chi c6 02 hon c6 dan cu tap trung dong
la hon Ngang va hon Mau. Ngoai ra, trén hon Dau c6
khoang chuc h¢ déan sinh séng, toan xa chia lam 3 4p
dan: 4p An Binh, 4p An Phu va 4p Hon Mdu [2].

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

2.2. Théi gian va dia diém nghién ciiu
+ Thoi gian thu mau:

- Thu mau nudc mit ctia xa dao Viét Hai vao thang
12/2017.

Béng 1. Vi tri cac diém thu miu nudc mat tai xa Viét Hai
STT | Toa do Tang thu | Loai nu6c Ki hiéu
miu mau

1 20°47'48.3' N; Nudc muong: VH1

107°02'44.4"E Hé thong
muong nuéc
tudi tiéu, chan
tha gia stic
2 20°48'14.5'N; Nudc sudi: VH2
107°0225.8"E Nudc phuc vu

Tang mat
R cho tudi tiéu

Nudc ho: Ho VH3
nudc ngot,

3 20°48'13.8' N;
107°02'21.5"E
d4u vao clia
nha méy xt ly
nudc sach cho
xa dao.

Béng 2. Vi tri cac diém thu miu nudc trén dao tai
xa Nhon Chau

STT | Toa d6 Téang thu | Loai nuéc Ki
mau hiéu
mau

1 13°36'41.32'N;
109°2128.14"E

Nudc giéng: NC1
phuc vu sinh
hoat clia nguidi
dan

Nudc giéng: NC2
phuc vu sinh

Tang mat
2 13°36'49.84' N;

109°21'10.62"E
hoat ctia nguoi
dan

- Thu mau nudc mét cua xa ddo Nam Du vao thang
03/2018.

Bang 3. Vi tri cic diém thu mau nudc trén cac dao tai xa
Nam Du

STT | Toa d6 Téang thu | Loai nuéc Ki
mau hiéu
mau

1 ]9°4022.3"N
104°24'01.1"E
2 ]9°38'06.1"N
104°24'07.2"E
3 |9°4122.4'N ND3
104°23'32.3"E

Nudc giéng: ND1
phuc vu sinh

hoat clia ngudi | Npp
Tang mat | dan

A Hinh 1. So do vi tri nghién citu tai ba xa ddo
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+ Thuchién cac chuyén khéo sat thu mau moi truong
sé dugc t6 chic tai ba xa dao (trudc khi trién khai mo
hinh): Méi diém thu mau phan tich cac thong s6 chét
lugng nudc la 12 thong s6 (To, S%o, pH, DO, do duc,
NO,,NO,,NH, PO 43', Si2032', do cting, Coliform).

2.3. Phuong phdp nghién ciiu

Nghién ctiu ciing tién hanh d6ng thoi 14y mau nuéde
mdt tai ba xa ddo. Mau nudc dugce thu vao chai PE dung
tich 500ml da rtia sach, axit héa dén pH<2 bing HNO,
(1:1) va dugc bao quan & nhiét d¢ 4°C [5].

Céc phuong phap do dac va phan tich cac thong s6
chét lugng nudc dugc tién hanh theo cac tiéu chuin
ctia Viét Nam va thé giéi da ban hanh nhu Bang 4.

Bang 4. Cac thong sd va phuong phap phan tich
STT | Tén thong s
I | Thong s6 ngoai hién truong

| Phuong phap phén tich

1 | Nhiét do May do nhiét d6
2 |pH May do pH theo TCVN 6492:
2011
D06 mudi (S%o) May khuc xa ké cAm tay
DO May do DO
Do duc May do d¢ duc

II | Thong so tai phong thi nghiém
1 | Dinh dudng: TCVN 5988:1995 (ISO 5664:
NO,, NO,, NH,*, | 1984)

PO, TCVN 6202:2008 (ISO
6878:2004)
TCVN 6180:1996 (ISO 7890-
3:1988)
TCVN 6178:1996 (I1SO 6777:
1984)

D¢ ciing Chuin d6

Coliform TCVN 6187-1-1996 (ISO
9308-1-1990) phuong phap
mang loc

3. Két qua nghién ctu va thao luan

3.1. Nguén cung cdp nudc va dy trii nuéc ngot tai
ba xa ddo
a. Xa ddo Viét Hdi
Hé thong sudi cta xa ddo nhin chung khong phat
trién, nhling dong chay thuong xudt hién tam thoi vao
thoi diém trong con mua va thudng ngling ngay sau
khi con mua chdm diit. Trong miia mua, nudc dong tai
mot s6 vung triing thap. Do cdu tao dia hinh 1a Karst va
vung tring la d4t boi tu phu sa ¢4 ti sa thach va diép
thach, tao cho Viét Hai c6 ngudén nudc tuong doi thuan
loi cho san xudt nong lam nghiép va nhu cau nudc sinh
hoat ctia nhan dan.
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A Hinh 2. H6 nuiéc ngot trén xd ddo Viét Hdi

Hién nay, xa Viét Hai c¢é 1 ho chiia nudc ngot véi
dung tich 25.000- 30.000m?. Vi tri h6 & phia thugng
nguon (thudc Thon 1) dong vai tro nhu ho diéu hoa
sinh thai, 1a noi trit nudc ti ang Ninh Tiép, ang Tung
Pheo d6 vé, qua hé théng xti ly sé cung cdp nudc sinh
hoat cho nguoi dan dia phuong. Ngoai ra, mot s6 ho
gia dinh c¢ tién hanh khoan giéng, tin dung tai nguyén
nudc ngdm dé€ phuc vu cho sinh hoat.

Xa Viét Hai hién con c6 hé thong kénh muong noi
dong voi téng do dai 2.350m, da cling héa 2.000m dat
ti 1é 85%, dam bao nhu ciu tudi tiéu cho san xuit nong
nghiép ctia ngudi dan dia phuong.

banh gia nhu ciu stt dung nudc:

Nhu céu sti dung nguén nudc tai xa Viét Hai phu
thudc vao tinh hinh phét trién dén s, phat trién kinh
té€ - xa hoi va lugng khach du lich tham quan tai dia
phuong. Theo du bao dén ndm 2020, dan s6 xa Viét
Hai sé dat con s6 390 ngudi - con s6 khong 16n nén
nhu cdu st dung nudc khong qué cao. Déi véi khach
tham quan du lich nghi duéng, dén nam 2019, lugng
khéch du kién dat 40.000 lugt (85% la khach quéc té),
trong do6 c6 7 - 10% lugng khach luu tra qua dém trong
tong lugng khach du lich dén tham xa. Do d6, cdn dam
bao nguon nudc cung cap cho sinh hoat cia nguoi dan,
khach du lich va nhu cdu nuéc phuc vu cho hoat dong
san xudt nong nghiép.

b. Xa ddao Nhon Chdu

Xa Nhon Chau c6 dién tich nho, khong c6 cac dong
chay thuong xuyén, nén dic diém thuy van don gian.
Tai nguyén nudc ngot khong phong pht, nguén nudc
phan b6 khong déu trong nam, sudi Ba Td va bau Tram
X4 ]a nhiing viing c¢é nudc vao muia mua, thiéu nudc
vao mua kho. Hién tai quan dan xa dao chu yéu su
dung nudc giéng dugc khai thac 6 do sau tu 8 dén 10m.
Ngudn nudc sinh hoat dugc st dung chinh trén xa dao
la nudc ngdm. Trén dia ban xa c6 11 bé chita nudc va
10 giéng khoan. Ngoai ra vao cac thang mua kho, tram
bom nudc cua xa sé hoat dong cung cdp nudc cho 2
thon 1a thon Trung va Bong, ddm bao nhu cau st dung
ctia ngudi dan.

Do ngudn nudéc phan bo khong déu theo nam va
theo dia hinh. Cu thé€ lugng mua chi tap trung nhiéu
vao nhiing thang mua mua (tlii thang 9 dén thang 12),
tap trung nhiéu nhét vao thang 10 va thdng 11. Ngoai
ra, tinh chit béc hoi tai xa ddo Nhon Chau rat 16n, dic
biét vao cac thang mua kho 6, 7, 8, anh hudng nhiéu
dén tai nguyén nudc trén dao. Do do, giai phap t6i uu
la x4y dung cac ho chua nudc va xay cac bé chlia nudc
mua cho tling ho gia dinh va cong trinh cong cong.
Hién nay, UBND TP.Quy Nhon dau tu x4y dung 1 ho
chtia nudc c6 dung tich I6n nam & bai sau ctia ddo phuc
vu cho sinh hoat.

A Hinh 3. H6 nudc ngot trén xa ddo Nhon Chdau c6 luu ligng
88.000 m?

Trén dia ban xa ddo Nhon Chau hién c6 hé chua
nudc ngot, dung tich 88.000m>. Téng vén dau tu xiy
dung cong trinh hon 170 ti d6ng ti ngudén vén ho trg
ctua Nha nudc; bao gom cdng trinh hé chia nuéce va
lap dat dudng 6ng dan nudc vao tiing ho dan. Cong
trinh sau khi hoan thanh va dua vao st dung sé phuc vu
cho 520 h¢ dan, véi trén 2.300 nhin khiu va cac don vi
quén doi 6 dia phuong cé nudc sach dé€ st dung.

baénh gia nhu cau st dung nudc:

Nhu céu st dung nudc tai xa ddo Nhon Chéu chu
yéu phu thu¢c vao quy mo dan s6 tai dia phuong, co
cdu cac nganh kinh té, van hoa - xa hoi, lugng khach
du lich hang nam. Théng ké nam 2018, dan s6 toan xa
dao la 2.200 ngudi, voi lugng khach du lich ngay mot
gia ting, dac biét dip nghi 1é, mua he sé cdn mot lugng
nudc phuc vu sinh hoat tuong déi 16n. Do dd, ngoai
viéc van hanh c6 hiéu qua ho chiia nuéc ngot ctia dia
phuong thi viéc st dung hop ly, tiét kiém ngudn nudc
ngam trén xa dao sé gop phan dam bao phét trién kinh
t€ va 6n dinh xa hoi dia phuong.

¢. Xa ddo Nam Du

Ngudn nudc ngot ctia xa ddo Nam Du dugc cung
cap chu yéu la nuéc mua, véi lugng mua trung binh
hang nam khoang 2.800mm, day la nguon cung cap
cho hoat dong sinh hoat clia ngudi dan trén dao. Tuy

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

nhién, vao nhiing thang mua kho, lugng mua it, nguén
nuéc ngot chua dam bao phuc vu cho ngudi dan trén
xa dao. Do d6, ngoai bién phép tich trii nudc mua
trong cac thung, bon, lu... nhiéu h6 dan chung tay gép
stic dao ao, ho dé chilia nudc mua, gitp 6n dinh ngudn
cép nudc sinh hoat.

(c)

A Hinh 4. Cdc vat dung dé chifa nuéc sinh hoat cia ngudi
dan tai hon Ddu (a), hon Ngang (b) va ao dao chiia nuéc
nhdn tao (c)

Trén ddo hon Ngang, UBND xd Nam Du tién hanh xiy
dung mot bé chia nude ngot 2.000m* phuc vu ngudsi dan.
bay la giai phap dé chéng han, thiéu nudc ngot vao mua
kho va da dang cac ngudn nudc cdp phuc vu sinh hoat cho
nguoi dan.

S e !ﬂl b i A e

A Hinh 5. B& nuic ngot trén hon Ngang, xa Nam Du
Hién chua c6 nhiéu tai liéu danh gia vé trii lugng nudc
ngam tai khu vic huyén Kién Hai néi chung va xa Nam
Du néi riéng. Tuy nhién, theo két qua khai thac hién nay
tai cac ho dan cua dia phuong cho thdy kha nang nudc
ngam la rat han ché. Tuy vay, nhiéu ho gia dinh tai dia
phuong da tién hanh khoan nudc ngam, xay giéng phuc
vu nhu ciu sinh hoat ctia h¢ gia dinh va cac gia dinh khac
bang hinh thiic ban. Theo khao st phong vdn dia phuong,
chi phi d€ hoan thanh mét mai khoan dao dong trong
khoang 70 dén 90 triéu dong. Nudc ngdm dugc bom 1én
qua hé thdng bom, loc qua hé thong loc dugc ban cho cac
ho¢ dan khac véi gid khoang 80.000 dong/m’. Mot giéng
6 thé dap ting dugc nhu ciu st dung nudc cho khoang
80 ho dan.
3.2. Chdt lugng nuéc phuc vy sinh hoat cho nguvi
ddn ba xd ddo
a. Xa Viet Hdi
V6i 3 mau thu dugc tai xa Viét Hai dé€ danh gia chét
lugng nudc phuc vu cho sinh hoat va san xudt tai xa Viét
Hai (Bang 5). Cac thong s6 nhém héa ly bao gobm pH,
nhiét o, d6 mudi, DO va cic mudi dinh dudng (NO,;
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Bang 5. Két qua chat lugng nudc mat xa Viét Hai

STT |Mau VH1 VH2| QCVN 08-MT: VH3 | QCVN 08-MT:
2015/BTNMT 2015/BTNMT
Cot B1 Cot A2
1 pH 7,44 7,53 5,5-9 7,59 6-8,5
2 Nhiét do (°C) 16,40 17,80 - 18,3 -
3 | D6 mudi (%o) <1 <1 - <1
4 DO (mg/]) 6,12 5,98 >4 5,86 >5
5 Do duc (FTU) 34,9 30,70 - 35,6 -
6 |NO, (ug/l) 5,97 6,030 50 6,37 50
7 |NO, (ug/l) 78,72 83,70 10.000 207,81 5.000
8 |NH, (ug/l) 122,61 28,57 900 21,06 300
9 [P0 (ug/) 55,06 16,85 300 33,9 200
10 [Si,02 (ug/) 1278,80 2305,30 - 44254 -
11 |D¢ cing (mgCaCO, /1) 573,60 836,40 - 458.8 -
12 | Coliform (CFU/100ml) 28.000 5000 7.500 0 5.000

(-): Khong quy dinh

- QCVN 08-MT: 2015/BTNMT Cét B1: Diing cho muc dich tudi tiéu, thily lgi hodc cdc muc dich sit dung khdc c6 yéu cdu chdt

lugng nude tuong ty hodc cdc muc dich sit dung nhu logi B2.

- QCVN 08-MT: 2015/BTNMT Cét A2: Dung cho muc dich cdp nuéc sinh hoat nhung phdi dp dung cong nghé xit Iy phir hop

hodc cdc muc dich st dung nhu logi B1 va B2.

NO,; NH,"; PO,*; §i,0,%) so sinh véi cic quy chudn phu
hgp déu nam trong giéi han cho phép st dung trong muc
dich sinh hoat hay san xuét. D6i véi thong s6 do duc, dé
nhén thdy, ¢6 3 vi tri thu mau nudc mit tai xa Viét Hai c6
d6 man tuong doi cao, déu cao hon 30 FTU. Can cti vao
bang phén loai nudc cling (dya vao do cling), cdic mau
nudc mat thu tai xa Viét Hai déu xép loai rat cting (do
cling > 181mg CaCO,/l). Nguyén nhan gidi thich la do
ngudn nudc mat tai dia phuong thudng xuét phat ti nude
mua, qua hé thong suéi chay qua cac dang dia hinh Karst
chia nhiéu da voi. Do dd, can cé nhiing gidi phap xt ly
pht hgp dé€ dam bao phuc vu nudc sinh hoat cho ngusi
dan. Can cu vao két qua nghién ctiu nay, dua giai phap
duing binh nudc néng nang lugng mat troi 6ng dau (nudc
khong dét truc ti€p trong éng tranh tao cdn lam gidm tudi
tho thiét bi).

T s6 liéu Bang 5, mau nudc mat thu tai nuéc muong
(VH1) c6 ham lugng Coliform dat 28000 CFU/100ml
vugt qua GHCP gép 3,7 14n khi so sanh v6i QCVN 08-
MT:2015/BTNMT c6t B1 (7500 CFU/100ml), cho thay
tinh trang bi nhiém ban vi sinh. Nguyén nhén giai thich
c6 th€ do nudc muong thuong xuyén tiép nhan nguén
nudc thai sinh hoat ctia cac h gia dinh, nudc thai cua
hoat dong nong nghiép, nudc thai va chat thai cua gia
stc va gia cam. Trong khi d6, ph4n tich mau thu tai hai
diém con lai nudc sudi (VH2) va nuée ho (VH3) khong
cho thdy d4u hiéu 6 nhiém Coliform nén dam bao chat
lugng duing cho muc dich sinh hoat.

b. Xda Nhon Chau
C6 thé nhan thay két qua phén tich mau & hai diém
thu mau nudc giéng ctia cac ho dan tai xd Nhon Chau
cho thdy, cac thong s6 mdi truong déu thap hon quy
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chudn cho phép. Chi c6 thong s6 d6 duc 1a cao hon quy
chudn cho phép tii 2,5 dén 2,6 lan, nguyén nhén la cac
giéng khoan sau trong cac nui d4, dan dén nguy co anh
hudng stic khoe va ton chi phi lam giam d cting, hay
phai lap dt thiét bi loc phi hgp. Can cti vao Bang phan
loai nudc cling (dya vao d6 cling), cdc mau nudc ngdm
thu tai x4 ddo Nhon Chau déu xé€p loai rat cting (do
cling > 181mg CaCO,/1).

Bang 6. Két qua thong s6 thuy ly co ban nudc mat
xa Nhon Chéau

STT |Mau NC1 NC2| QCVNO02:
2009/BYT
CotII
1 pH 7,44 7,59 6-8,5
2 Nhiét 3o (°C) 26,2 25,8 -
3 D6 mudi (%o) <1 <1 -
4 DO (mg/1) 5,62 5,78
5 Do duc (FTU) 12,8 12,9 5
6  |NO, (ug/) 553 9,66 -
7 |NO_ (ug/) 1.425,7| 1.297,3 }
8 |NH/ (ug/) 24,71| 30,62 3000
9 [P0 (ug) 100,04| 147,71 -
10 [SiO2 (ug/!) | 17.509] 17.930 -
11 Do clng 516,2 659,6 -
(mgCaCO, /1)
12 Coliform 90.000 0 150
(CFU/100ml)

(-): Khong quy dinh

- QCVN 02: 2009/BYT Cot II: Ap dung ddi véi cdc hinh thiic
khai thac nudc cua cd nhdn, h gia dinh (cdc hinh thiic cdp
nuéc bang dudng ong chi qua xit Iy don gidn nhu giéng khoan,
giéng dao, bé mua, mdng ldn, dudng ong tu chdy)..

T s6 liéu Bang 6, mau nudc ngdm thu tai giéng 1
(NC1) ¢6 ham lugng Coliform dat 90.000 CFU/100ml
vugt qua GHCP nhiéu lan khi so sanh v6i QCVN 02:
2009/BYT ¢t IT (150 CFU/100ml), cho thdy tinh trang
ngudn nudc bi nhiém bén vi sinh. Nguyén nhén giai
thich c6 thé do nudc giéng bi nhiém nudc thai sinh
hoat hodc nudc thai va chat thai cia vat nuo6i. Trong
khi d6, phan tich mau thu tai giéng 2 (NC2) cho thdy,
khong c6 ddu hiéu 6 nhiém Coliform.

¢. Xa Nam Du

Céc thong s6 do dugc trong 12 chi tiéu d€ danh gia
chatlugng nudc st dung cho sinh hoat tii cac giéng dao
ctia nguoi dan tai xa dao Nam Du (Bang 7) chi c6 3 chi
tiéu can phai danh gia va tim nguyén nhan gay ra:

- Chi s6 do d¢ duc tai 3 vi tri thu mau 6 hon Ngang,
hon Mau va hon Dau, c6 gia tri d6 duc lan lugt 1a 8,9
FTU, 8,7 FTU va 9,1 FTU, cao hon GHCP khi so sinh
véi QCVN 02: 2009/BYT c6t I (5 FTU). Chi tiéu vé do
duc vugt quy chuén cho phép tu 1,7 dén 1,8 l4n, so véi
nudc giéng & xa Nhon Chau c6 thiap hon.

- Can ct vao Bang phén loai nuéc ctling (dya vao
do cing), cic mau nudc ngdm thu tai hon Ngang (do
cting 28,7 mg CaCO,/1) va hon Dau (d9 cling 33,5mg
CaCO,/1) xép loai nudc mém (do do cling < 60mg
CaCO,/1). Trong khi dé, mau nudc ngdm thu tai hon
Mau c6 d6 cting 239 mg CaCO,/1 (=181 mg CaCO,/1)
nén dugc xép loai nudc rat cling va can c6 nhiing bién
phap xt ly phu hgp trudc khi st dung nude vao muc
dich sinh hoat cho ngu6i dan dia phuong.

- Chi tiéu Colifrom trong mau nuéc ngam thu tai ca
ba hon dado thudc xa ddo Nam Du déu vuot GHCP so
véi QCVN 02: 2009/BYT c¢ot II (150 CFU/100ml), véi
gid tri tang dan theo tht ty hon M4u (500 CFU/100ml)

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

< hon Dau (43.500 CFU/100ml) < hon Ngang (46.300
CFU/100ml) cho thdy tinh trang nudc bi nhiém bin
vi sinh trén toan xa. Nguyén nhan giai thich c6 thé do
nudc giéng bi nhiém nudc thai sinh hoat cia ngudi dan
va nudc thai, chat thai cta vat nudi.

DPanh gia chung:

- Cac thong s6 hoa ly (nhiét do, pH, DO, d6 mudi)
déu thép hon quy chudn phu hgp. P6 pH do dugc & ca
ba xa déu c6 gid tri 16n hon 7, cho thdy nudc phuc vu
nhu cau sinh hoat va san xuét déu c6 tinh kiém yéu. Do
mudi do dugc & cdc mau nude ngot trén cic xa ddo déu
nho hon 1%, cho thay chua c6 hién tugng xam nhap
mdn vao nguodn nudc tai cac dao.

- Vi ly do dia hinh nén gid tri 4o cting trong nudc
¢ céc xd dao do dugc déu 16n (=181 mg CaCO,/1) nén
dugc x€p vao loai nudc rét cling va cin c6 nhiing bién
phap xt ly phu hop trude khi st dung lam nuéc sinh
hoat cho nguoi dan dia phuong. Pic biét, khu vuc xa
Viét Hai, do cling do dugc cao nhat trong 3 khu vuc
nghién ctiu, hién tai day la co sé khoa hoc délap dat cac
thiét bi phuc vu sinh hoat phu hgp dé giam chi phi bao
tri, kéo dai tudi tho cac thiét bi.

- Céc thong s6 mudi dinh dudng (NO,; NO, 3 NH *
PO,*; §i,0,*) déu thdp hon quy chuidncho phép, dim
bao an toan cho ngudi dan khi st dung.

- Thong s6 Coliform tai cdc mau nudc c6 két qua
cao hon quy chuén cho phép cho thdy hién tugng nudc
bi nhiém vi sinh do gin cic nguén thai mét vé sinh.
bay la co sd d€ canh bdo cac nha quan ly cin cé giai
phap xt ly nudc khi mudn phat trién cdc nganh nghé
kinh t€ lién quan dén nguén nudc cap nhiéu nhu du
lich, dich vu khach san, nha hang.

Bang 7. Két qua thong s6 thuy 1y co ban nuéc mit xa Nam Du

STT |Mau ND1 ND1 ND3| QCVN 02: 2009/
BYT Cot II

1 pH 7,63 7,67 7,52 6-8,5
2 Nhiét o6 (°C) 29,7 29,5 29,9 -
3 D06 mudi (%o) <1 <1 <1 -
4 DO (mg/]) 5,83 5,75 5,71 -
5 D6 duc (FTU) 8,9 8,7 9,1 5
6 |NO,(ug/) 7.3 1,67 7,47 -
7 | NO_ (ug/) 40,37 166,14 47,51 -
8 |NH,* (ug/) 27,4 35,22 66,54 3000
9 |PO,>(ug/) 30,38 17,91 15,8 -
10 [Si,0.* (ug/)) 16.952 19.974 15.498 -
11 DP9 cling (mgCaCO, /1) 28,7 239 33,5 -
12 Coliform (CFU/100ml) 46.300 500 43.500 150

(-): Khong quy dinh

- QCVN 02: 2009/BYT Cot II: Ap dung ddi vdi cdc hinh thiic khai thdc nudc ctia cd nhan, hé gia dinh (cdc hinh thiic cdp nudc
bang dudng 6ng chi qua xit ly don gidn nhu giéng khoan, giéng dao, b€ mua, mdng ldn, dudng dng ty chdy).
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4. Két luan

Ba xa dao Viét Hai (huyén Cat Hai, TP.Hai Phong),
xa dao Nhon Chau (TP.Quy Nhon, tinh Binh Pinh)
va xa dao Nam Du (huyén Kién Hai, tinh Kién Giang)
dugc phan bd tai ba mién ctia dat nudec, co vi tri dia ly
va vai tro quan trong trong viéc gili gin an ninh lanh
thd, phat trién kinh té€ bién ddo. M6i xa dao dang phai
d6i mat véi nhiéu khé khan va thach thic, dac biét la
van dé nudc ngot trén dao.

Tai nguyén nudc trén déo tai ba xa dao nghién ctiu
la khong nhiéu. Trong khi d6 nhu ciu st dung ngay
mot tdng cao do su gia tang dan s6, yéu cau phat trién
kinh t¢é, lugng khach du lich taing dan qua cac nam doi
héi cac chinh quyén dia phuong ba xa dao can sém tim
ra giai phap phu hogp. Xa dao Viét Hai c6 nguon nudc
doi dao tii cac sudi nhung lugng nudc phuc vu chi dap
ung du cho nhu ciu sinh hoat, van ¢6 hién tugng thiéu
nudc phuc vu san xuit néng nghiép trong mua kho.
Xa dao Nhon Chau da c6 bién phép khic phuc khi xay
dung hé chuia nude 16n dé€ cung cdp nudc va du phong

trong cac trudng hgp can thiét. Nguén nudc ctia xa dao
Nam Du ¢6 trii lugng nhd, khong tap chung nhu bé
chtia va giéng khoan nuéc ngdm chi da cho nhu cau
cta dao trong hién tai nhung c6 chua c6 bién phap du
phong trong tuong lai. Panh gid chung, chit lugng
nudc mdt va nudc ngadm trén ba xa dao tuong doi tot,
dam bao yéu cdu vé chat lugng dung trong sinh hoat
cho ngudi dan dia phuong, tuy nhién con mot s chi
tiéu vugt quy chudn Viét Nam cho phép cin phai khic
phuc nhu d¢ cting va 6 nhiém coliform.

Mudn phat trién kinh t€ bén viing tai ba xa ddo, mot
vu tién trudc mat ma cac co quan chinh quyén cac cdp
can chu trong 1a vin dé tim kiém, 6n dinh ngudn cung
cdp nude ngot, nham dam bao cudc séng ctia nhan dan
trén ddo, cta cac luc lugng vi trang déng quan trén
dao va khach du lich.

Loi cam on: Nhom tac gia xin bay to 16i cam on t6i
dé tai: “Nghién ctiu xay dung mo hinh kinh té xanh
cho mot s6 xa ddo tiéu biéu ven bd Viét Nam”, ma s6
KC.08.09/16-20 da ho trg thuc hién nghién ctiu naym

NHON CHAU, NAM DU)

ABSTRACT

as hardness index and coliform index.

reserve, Water quality.

ASSESSMENT OF USE SOURCES AND FRESH WATER IN SERVICE
OF THE DEMAND USED IN THREE ISLAND COMMUNES (VIET HAI,

The current trend of exhausted exploitation of fresh water sources (groundwater, surface water) for the
current economic development of island communes is a serious issue. Therefore, in the framework of this
article, we present some valuable values of water reserves and fresh water quality in three island communes
with Viet Hai commune (Cat Hai district, Hai Phong city); Nhon Chau commune (Quy Nhon city, Binh
Dinh province) and Nam Du commune (Kien Hai district, Kien Giang province). Water resources in the
three island communes are not much. Viet Hai island commune has abundant water sources from stream but
the amount of water is sufficient for daily needs, there is still a shortage of water for agricultural production.
Nhon Chau commune has corrective measures when building a large reservoir to provide water and backup
in necessary cases. Nam Du commune is an island commune with limited concentration of water sources, a
commune with many small islands, reservoirs and underground water volume sufficient for the needs of the
island at present but there are no preventive measures in the future. Overall assessment, the quality of surface
water and groundwater in the three island communes are relatively good, ensuring the quality requirements
for domestic use for the local people, while some indicators exceeding the standards need to be overcome such

Key words: Viet Hai island commune, Nhon Chau island commune, Nam Du island commune, Fresh water
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

DU BAO ANH HUGNG DEN MOI TRUGNG DO HOAT DONG
NUOI TRONG THUY SAN TAP TRUNG O CAN GIO

Vit Van Nghi '
Nguyén Van Phudc, Lé Tan Cuong >
Nguyén Thi Thu Hién 3

TOM TAT

Dbong Tranh va Long Tau.

Trong nhiing ndm gan déy, hoat dong nudi trong thiy san (NTTS) & TP. H6 Chi Minh ngay cang ting,
nhdt la ¢ khu vuc Cin Gi6 do két hgp dugc 1gi thé riing ngap mdn (RNM) tu nhién. Bén canh cac lgi ich kinh
té mang lai, viéc NTTS c6 nguy co lam anh hudng dén ngudn nudc va hé sinh thai. Bai viét trinh bay két qua
du bao anh hudng ctia hoat dong nudi tom tip trung tai 4 viing quy hoach thudc huyén Can Gio la Tam Thon
Hiép, Binh Khanh, An Théi Dong, Ly Nhon, thong qua viéc st dung mo hinh MIKE21. Két qua cho thdy, néu
khong dugc kiém soat tot, thi hoat dong NTTS c6 thé anh hudng xdu dén chit lugng nudce ctia 2 luu vuc sdng

Tu khoa: Sy c6 xd nudc thdi, mo hinh MIKE21, lugng héa thiét hai, ving pho su co.
Nhan bai: 14/3/2020; Stia chiia: 20/3/2020; Duyét dang: 23/3/2020

1. M6 dau

Trong qua trinh nu6i tdm, cac h¢ nudi tom st dung
cacloai thiic an cong nghiép c6 chiia ham lugng protein
cao dé€ gitp tom sinh trudng. Vi co ché chuyén hoa
protein d€ tao niang lugng cho qua trinh séng, tom sé
thai ra rat nhiéu amonia vao trong nudc. Nguén nudc
thai tit hoat dong nudi tom c6 2 loai: Nudc xi phong tai
ao nuoi tom (chat thai 6 day ao nudi tom, chiém 2% thé
tich ao nuoi) va nudc thay tii ao nudi hang ngay (chiém
khoang 20 - 50% thé tich ao nudi). Nudc thai nudi
tom cong nghiép c6 ham lugng cac chat hitu co cao
(BOD, 12 - 35mg/l, COD 20 - 50mg/l), cac chat dinh
dudng (photpho, nita), chét ran lo ling (12 - 70mg/1),
ammoniac (0,5 - 1mg/l), coliforms (2,5x10* - 3x10*
MNP/100ml) va cac thanh phan doc hai, ngudén dich
bénh phai dugc xu ly triét d€ trudc khi thai ra ngudn
tiép nhén. [4]

Tai TP. H6 Chi Minh, nghé nu6i tom chu yéu tap
trung tai 4 xa phia Bic huyén Cén Gi¢ (Binh Khanh, An
Théi Pong, Tam Thon Hiép, Ly Nhon) va 2 xa huyén
Nha Be (Hiép Phudc va Nhon Dtc). Nghé nudi tom
huyén Binh Chanh khong nhiéu, chi tap trung & cac xa
¢6 nguon nudc nhiém médn nhu Pa Phudc, Phong Phu.
Tong dién tich tha nuoi khoang: 6.047 ha, trong do
nuoi thdm canh, ban tham canh 2.798 ha; quang canh
cai tién, quang canh 2.877 ha; nuoi ruong 372 ha. [5]

Hién nay, nudc thai ao nuodi tom thuong khong
dugc xti ly, ma thai ra moi trudng. Néu viéc xa thai dién
ra lién tuc, khong c6 thai gian gian doan d€ méi truong

! Trudng Dai hoc Khoa hoc Ty nhién TP. H6 Chi Minh
2 Vién Méi truong va Tai nguyén
* Hpi Nuie va Moi trudng TP. H6 Chi Minh

dugc phuc héi, thi mun ba hiiu co sé tich liy lam moi
truong nudc trd nén phu dudng, gy anh hudng dén
chét lugng ngudn nudc, ciing nhu hoat dong NTTS cua
nguoi dan.

2. Phuong phap nghién ctiu

2.1. Co s6 ly thuyét mé hinh

Nghién ctiu nay tham khado va st dung module
chinh ctia m6 hinh MIKE21 [6] la Module tinh todn
chat lugng nuéc MIKE 21FM ECOLab module. M6
hinh nay giai hé phuong trinh Saint - Venant (phuong
trinh lién tuc va phuong trinh dong lugng theo hai
huéng) véi luéi tu do pht toan khu vuc tinh todn. M6
hinh MIKE 21 cho phép mo6 phong cac dédc trung thuy
luc, moi trudng va hinh théi hai chiéu...

Cidp d6 mo6 hinh cta Module Ecolab dugc chon
trong dé tai nghién ctiu nay la cap do 1 (Model level
1). Cép d6 nay xét qua trinh phan ting sinh héa cua ba
bién trang thai (chi tiéu) 1a nhu cau oxy sinh hoéa cta
chit hiiu co trong nudc (BOD,), ham lugng oxy hoa
tan (DO) va nhiét do.

2.2. 80 liéu chdt lugng nuéc

Chat lugng nudc la yéu t6 quyét dinh hang dau dé
xac dinh va quy hoach ving nu6i tom. Theo két qua
quan trac ctia Chi cuc Quan ly chét lugng va bao vé
nguon lgi thiy san hang nam tai cdc viing nuéi tom ctia
huyén Cén Gig, moéi trudng ving nudi tuong doi 6n
dinh. Két qua quan trac tai 4 xa nudi tom dugc st dung
lam dit liéu nén khi chay mo hinh (Béng 1).
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Bang 1. Chi tiéu chit lugng ngudn nudc tai cac viing nudi
tom huyén Can Gio [1]

Bang 3. Thong ké luu lugng xa thai tai cic khu vic nudi
tom tap trung huyén Céan Gio

Bang 2. Nong d9 chit 6 nhiém theo cac thoi ky sinh truéng
ctia tom va nong do tinh toan trong trudng hgp xa thai
cudivu

STT | Chi tiéu Nong do Nong d9 trong
a0 nuoi[3] truong hop xa thai
(mg/) (mg/)

1 | BOD, 66,8 - 106,8 130
2 | COD 240,0 - 350,0 300
3 |TéngN | 1,76-2,16 -

4 |TéngP 0,3-0,7 -

5 |N-NH,' : 12,7
6 | Photphat - 0,6

Do ddc thu cta hoat dong nuodi tom c6 quy trinh
thay, xa nudc theo tling vu ctia cac ao nuodi, do dé sé
lam anh hudng dén chét lugng nguén nudc mat khu
vic tiép nhan nudc thai. Cac yéu t6 chat lugng nudc
trong ao nudi tdm dugc thu thip qua cac dot khao sat
va ké thiia mot s6 cac nghién ctu trude (Bang 2).

Tong lugng nudc xa thai ra séng, sudi dugc tinh
toan tii dién tich nudi theo quy hoach [5], két qua trinh
bay trong Bang 3.

Gia thiét kich ban mé hinh lan truyén 6 nhiém la
vao thoi diém cac ao nudi dong loat xa nude sau khi
thu hoach vao mua kho, khi d6 néng d6 6 nhiém trong
nudc xa thai sé co gia tri cuc dai, nguy co 6 nhiém moi
truong la cao nhat.
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TT | Cacchi | XaBinh | XaAn | XaTam | XaLy TT | Piadiém | Diéntich | Diéntich | Luulugng
tiéu Khanh Théi Thén | Nhon quy hoach | aoling, a0 | nudcxa
Pong Hiép (ha) xtly (ha) | (m?/ngay)
1 |pH 69-70 1 70-7,1 7,3 7,0 - 1 | XaTam 93,0 23,25 2.325
7,2 Thén
2 |Pomin | 1-2 1-2 5-6 | 5-10 Hiép
(%o) 2 |Xa An 420,0 105,0 14.350
3 | Do duc 15 | 20-25 | 30 [25-30 Théi
(cm) Dong
(mg/l) 33,0 64 Nhon
5 |Nhiétds | 30,0 - 30,1- | 29-30 | 30,0- 4 [XaBinh 246 61,5 6.150
C) 30,4 30,5 30,1 Khénh
6 |NH,-N 0,10 - 0,08 - 0,07 - 0,05 - x 5 . N A3.x
(mg/l) 0.30 011 011 011 3. Két qua du bao lan truyén 6 nhiém
7 | DO 485- [4,0-4,57| 4,50- 4,72 - 3.1. Khu NTTS An Théi Dong
(mg/1) 5,04 4,82 2,51 Khi sy ¢6 xdy ra vao mua kho, nudc thai lan truyén
8 |COD 3,0-8,643,0-360| 328- | 3,12- theo hai huéng: ha ngudn séng Long Tau va gan dén diém
(mg/1) 10,24 6,48 giao gitia song Long Tau va song Duia. Tuy nhién, do anh
9 |BOD 2,52 - 2,64 - 1,64- | 3,10- hudng ctia triéu nén 95% dong nudc bi 6 nhiém lai lan
(mg/1) 3,84 314 2,40 5,42 truyén ngugc vé phia thugng ngudn.

Do xa thai DO trong nuéc song giam thdp < 4mg/l
trén pham vi 1,71 km?. Trong do, khoang 75% dién tich
c6 nong do DO rat thap, tii 0,7 - 2 mg/l, lan truyén véi
chiéu dai khoang 3,4 km vé phia thugng nguon. 25% dién
tich mat nudc con lai c6 néng do DO tii 2 - 4 mg/1, lan déu
vé phia ha nguon va thugng nguon (Hinh 1).

Két qua mo phong cho thdy, pham vi anh hudng ctia
N-NH," (v6i nong do tu 0,9 - 4,9 mg/l) 1a 1,97 km* mit
nudc. Trong do, khoang néng do tii 2,5 - 4,9 mg/1 chiém
2/5 tong dién tich mdt nudc. Tuong td nhu DO, NH,*
tu vi tri xa thai cht yéu lan ngugc vé phia thugng nguén
khoang 4,5 km va chi 0,2 km v€ phia ha nguon.

Lan truyén 6 nhiém BOD anh hudng dén 2,24 km?
dién tich mdt nudc, véi ndong do 15 - 48,9 mg/l, vugt ti
1 - 3,26 1an so v6i QCVN 08-MT:2015/BTNMT cét B1,
va tham chi 50% dién tich vugt cdt B2. Hudng di chuyén
6 nhiém vao khoang 4,2 km vé phia thugng nguén va 1,1
km v€ phia ha nguén (tinh tii diém xa thai).

Vé pham vi anh hudng déi véi khu vuc ven bo khi
nguén nudce bi 6 nhiém (tinh trong pham vi khoang 1 km
tli mép nudc vao dat lién), theo khoanh viing nhay cam
moi trudng, khi sy ¢ xay ra sé anh hudng dén ca khu vuc
NTTS va dién tich RNM. Do khu viic nay ndm tiép giap
v6i viung 16 RNM Can Gig, véi chi s6 nhay cam [2] RNM
dugc xac dinh rat cao (ESI = 6), trong khi chi s6 nhay cam
ctia vung NTTS ciing ndm trong muic trung binh cao (ESI
= 4). Dién tich ving nhay cam chiu anh huéng dugc xac
dinh: Ving NTTS dién tich bi anh hudng khoang 144 -
161 ha, ving RNM dién tich bi anh hudng dao dong ti
368 - 469 ha.

A Hinh 1. Két qud mo phéng khi xdy ra sy cd tai khu NTTS
An Théi Déng

3.2. Khu NTTS Binh Khdnh

Lan truyén chit 6 nhiém c6 xu hudng lan vé Nga 3
Nha Be va sau d6 di vé hudng ha nguon song Soai Rap.

Nong do DO < 2 mg/l lan truyén trén pham vi kha
rong, 12,7 km* mdt nudc, khoang nong do tii 2 - 4 mg/l
chiém 21,27 km* Khoang cach anh hudng ctia nong do
DO thdp lan vé ca thugng nguén va ha ngudn so véi di€ém
xa thai, 1an lugt 1a 9,8 km va 10,6 km (Hinh 2).

O nhiém NH .7 (v6i nong do 0,9 - 1,75 mg/l) dnh
hudng dén khoang 9,56 km? mat nuéc. Huéng di chuyén
chat 6 nhiém lan vé ca thugng ngudn va ha ngudn so véi
diém xa thai, 1an luot 13 5,6 km va 4 km.

Pham vi lan truyén cac chat 6 nhiém vao mua mua
giam dang ké so v6i mua kho, véi hudng lan truyén 6
nhiém vé Nga 3 Nha Be va sau d6 di vé huéng ha ngudén
song Soai Rap.

Khi nguén nudc bi 6 nhiém sé c6 kha nang anh hudng
dén hoat dong khu vuic ven bg, theo ban d6 nhay cam méi
truong, khu vuc xay ra sy ¢6 ndm trong viing dugc xac
dinh c6 chi s6 nhay cam [2] trung binh cao (ESI = 4), véi
dién tich anh hudng trong mua kho tii 369 - 375 ha, phan
dat nay chu yéu la dién tich phuc vu cho NTTS.

3.3. Khu NTTS Ly Nhon

Ly Nhon la xa ndm gidp bién, do d6 dong chay chiu
anh hudng kha nhiéu cua triéu va song bién. Khi sy ¢6 xay
ra vao mua kho, hudng di chuyén ctia dong thai sé ra ctia
song Soai Rap va lan truyén sang ctia song Pong Tranh.

A Hinh 2. Két qud mé phéng khi xdy ra sy c6 tai khu NTTS
Binh Khdnh

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Nong do DO < 2 mg/l trén pham vi khd 16n, véi dién
tich khoang 40 km? va pham vi anh hudng chu yéu vé
phia ha ngu6n khoang 14 km. Sau d6, 6 nhiém giam dan,
noéng do DO tui 2 - 4 mg/l tiép tuc kéo dai thém khoang
6,4 km ra phia bién, dién tich 6 nhiém khoang 60,2 km?
(Hinh 3).

O nhiém N-NH,* véi néng do vugt QCVN 08-
MT:2015/BTNMT tui 1,1 - 2,17 lan, lan truyén trén pham
vi 75,79 km?* mdt nudc, trong d6, mtic 6 nhiém cuc dai
cht yéu quanh pham vi nguon thai va lan vé ca hai phia
thugng nguon (1,8 km) va ha ngudn (6,5 km) so véi nguén
thai. Téng dién tich mdt nudc bi 6 nhiém do N-NH,* Ién
dén 75,8 km?, trong d6 3/5 dién tich 1a vé phia bién.

Theo ban d6 nhay cam moéi truong [2], khu vic NTTS
x4 Ly Nhon nam trong vung cé chi s6 nhay cam trung
binh cao (ESI = 4). Tuy nhién, khi sy c6 xay ra sé lam 6
nhiém ngudn nudc, do do sé dan t6i anh hudng dén dién
tich dat dai khi st dung ngudn nudc 6 nhiém nay, trong
do bao gom ca dit nong nghiép, dat NTTS va dat RNM.
Cu thé:

+ Dién tich d4t n6ng nghiép bi anh hudng tii 25 - 48 ha

+ Dién tich NTTS bi anh hudng tang tti 133 - 401 ha

+ Dién tich RNM bi anh hudng la 318 - 337 ha

3.4. Khu NTTS Tam Thon Hiép

Ham lugng chét 6 nhiém trong nudc thay d6i gan nhu
khoéng dang ké khi xa thai. Theo kich ban lugng nudc thai
tt viéc NTTS tai xa Tam Thon Hiép 2.350 m*/ngay dém.
Tuy nhién theo két qua moé phong cac gia tri cac thong s6
BOD, DO, N-NH,* va PO déu nam trong gi6i han cho
phép ctia c6t B1 QCVN 08-MT:2015/BTNMT.

Déi véi thong s6 N-NH,*, nong d6 6 nhiém cuc dai
dat khoang 0,7 - 0,8 mg/l, vugt 2,3 - 2,7 1an so v6i cot A2
QCVN 08-MT:2015/BTNMT, véi pham vi lan truyén 6
nhiém khoang 3,3 - 3,4 km.

4. bé xuit giai phap BVMT
4.1. Gidi phdp qudn ly
Céc cép, nganh, chinh quyén cin ting cuong cong
tac tuyén truyén nang cao y thtic chdp hanh phap luat
vé BVMT d6i v6i cac co s6 NTTS; ning cao chat lugng,
hiéu qua cong tac thdim dinh, phé duyét bao cdo danh

A Hinh 3. Két qud mo phéng khi xdy ra sy ¢ tai khu
NTTS Ly Nhon
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gia tdc ddong moi trudng va xac nhan ké hoach BVMT;
Téang cudng cong tac chi dao cac co s¢ NTTS thuc hién
cac chuong trinh gidm sat, quan trac mai truong dinh ky,
canh bao moi trudng & cac viing nudi tp trung, vung ctia
song, ven bién d€ kip thai phat hién, xt ly tinh trang 6
nhiém moéi truong (néu cd).

HO trg x4y dung hé thong tién xti ly cac chat thai phat
sinh tli hoat dong NTTS, giam ham lugng 6 nhiém trudc
khi dua vao nguén tiép nhan.

Tuyén truyén, ho trg va khuyén khich cac ho gia dinh
dang hoat dong NTTS trién khai theo ding quy hoach
va quy trinh nudi, trong do6 tuan thua ky thuat NTTS than
thién moi truong, tuin tht st dung nguén nudc cap cho
céc ao nudi va khu vuc xa nudc tii ao nudi, thay ddi nudce
ao nudi dinh ky d€ dam bao diéu kién NTTS, uu tién bién
phép b6 sung nudc tai sti dung tii cac ao khac trong khu
vuc dugc cip phép hoat dong NTTS d€ giam tac dong dén
vung ha luu do qua trinh x4 nuéc ao nuoi.

4.2. Gidi phdp ky thudgt

Khic phuc 6 nhiém nudc ao tom thong qua viéc khuyén
khich ap dung cac quy trinh “Nudi tdm an toan sinh hoc”
n6i khong véi khang sinh, hodc “Nu6i tdom cong nghé cao”.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

DANH GIA HIEU QUA XU LY NUGC THAI CHAN NUOI SAU
BIOGAS QUY MO HO GIA BINH KHU VUC DONG BANG SONG
CUU LONG BANG PHUGNG PHAP HAP PHU BIOCHAR

KET HOP OXY HOA BAC CAO (OZON)

Lé Quoc Vi, Pham DPac Tin [(1)

Tran Thi Hiéu, Nguyén Thi Phuong Thao
Nguyén Viét Thing

bong Thi Thu Huyén >

TOM TAT

Bai viét danh gid hiéu qua xti Iy nudc thai chdn nudi sau biogas danh cho h¢ nong dan c6 sinh ké1a chin nudi
bo & cac tinh dong bang song Ctiu Long (PBSCL). Cong nghé dugc dé xudt trong nghién ctu la két hop gitia
phuong phap hap phu than sinh hoc (biochar dugc san xudt tii rac vuon ctia ho dan) véi phuong phap oxy héa
bac cao (khu trung bang ozon). Céng nghé dugc ap dung cho ho 6ng Nguyén Van Hai (nuéi bo) tai xa Lé Tri,
huyén Tri Ton, tinh An Giang va hd ba Huynh Thi T6t (nu6i heo) & xa Binh Phudc Xuan, huyén Chg Mdi, tinh
An Giang vé6i quy trinh nudc thai chudng trai dugc xti Iy so b bang hé thdng biogas, sau d6 dugc dan qua ngan
loc v6i vat liéu loc la biochar, ti€p theo cho qua bé chiia c6 bé tri hé thdng suc khi ozon va cudi cing sau xt ly
dugc luu chia trong ao thuc vét thity sinh d€ dung cho viéc tudi cay trong. Két qua cho thdy, cac thanh phan 6
nhiém trong nudc thai chan nudi sau biogas ctia 2 h giam dang ké, cu thé: COD giam 89% va 87%, BOD giam
85.5% va 92%, tong Nito giam 66% va 56%, tong P giam 48.8% va 81.7%, tong Coliform va Ecoli giam 99.9%. Day
la phuong phap xu Iy nudc thai chan nudi don gian, dim bao xtt 1y ¢4 hiéu qua vé mui va cac chit 6 nhiém trong
nudc thai. Cong nghé nay thich hgp cho cac ho dan & viing nong thon Viét Nam, dédc biét 1a cac tinh 6 DBSCL -
noi dang chiu anh hudng va c6 nhiing bién phap ting phd véi bién d6i khi hiu toan cau.

T khoa: Biogas, ozon, biochar, than sinh hoc, chan nudi, cong nghé xii ly nudc thdi.

Nhan bai: 29/2/2020; Stia chiia: 5/3/2020; Duyét dang: 9/3/2020

Ddnh gid hién trang va dy bdo nguy co 6 nhiém nguén 6. MIKE 21 FM - User guide - DHI softwere, 2014.

FORECASTING EFFECTS TO THE ENVIRONMENT DUE BY THE
CONCENTRATION OF AQUATIC RESOURCES IN CAN GIO DISTRICT

Vi Van Nghi

University of Natural Sciences HCMC

Nguyén Vian Phudéc, Lé Tan Cuong
Institute for Environment and Resources
Nguyén Thj Thu Hién

Association of Water and Environment HCMC

ABSTRACT

In recent years, aquaculture activities in Ho Chi Minh City have been increasing, especially in Can Gio area
due to the combination of natural mangroves. In addition to the economic benefits, aquaculture is a threat to
water resources and ecosystems. This paper presents the results of the prediction of the impact of intensive shrimp
farming in four planned areas of Can Gio District, Tam Thon Hiep, Binh Khanh, An Thoi Dong and Ly Nhon
through the use of MIKE21 model. The results show that, if not well controlled, it can adversely affect the water
quality of the two basins of Dong Tranh and Long Tau.

Key words: Wastewater discharge incidents, MIKE21 model, damage quantification, incident response.
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1. Dat vin dé

Mic du nganh chdn nudi cé tdim quan trong doi
vGi cadc qubc gia dang phat trién, nhung viéc thiéu
cac kién thtc trong chdn nudi dang kim ham su phat
trién ctia cac quoc gia[1]. Khong nhiing thé, chit thai
trong chan nuodi dang la mot trong nhiing van dé gay
tac dong va anh hudng x4u t6i moi truong [2]..

Trudc thuc trang d6, cac nha khoa hoc trén thé
gi6i da va dang nghién ctiu nhiing cong nghé xu ly
nudc thai trong chan nudi. Trong dé, tac gia Chaozhi
Kuang va cac cong su [3] da nghién ctiu nang cao hi¢u
qua xu ly nudc thai trong chin nudi bing phuong
phap dién phan dung dich két hgp qua trinh 6xy héa
khti bang Fenton; nhom tac gia Xiao Hong Zhang[4]
da xd ly nudce thai chan nudi bang phuong phép sinh
hoc (ky khi) két hgp véi ao dan ngép nude va hé sinh
thai xanh, goép phan tao canh quan cho madi truong,
ngdn ngtia mui va han ché phat tdn 6 nhiém ra xung

'Vign Moi trudng va Tai nguyén
? Pai hoc Cong nghé Dong Nai

quanh. Bén canh d6, cong nghé xt ly chét thai bang
phuong phap u biogas dang dugc phat trién rong rai.
Véi nhu cdu ngay cang cao vé stii dung nang lugng,
cac nguyén liéu ty nhién ngay cang khan hiém, thi
viéc tao ra san phdm tu chit thai trong chan nudi dé
san sinh ra khi biogas nhu mét nguén nhién liéu khi
dot da dugc tac gia Samira Zareei d€ cap trong nghién
clu ctia minh [5].

Tai Viét Nam, vdn dé vé nudc thai chan nudi sau
khi dugc u qua ham chiia biogas khong con méi. Tuy
nhién, viéc xti ly nudc thai chan nudi sau biogas & quy
mo viia va nho, ap dung cho ho nong dan con chua
dugc quan tam. Hau hét, & cdc vung nong thon, nude
thai chdn nuoi sau biogas dugc thai ra moi truong,
hay x4 truc tiép ra kénh rach giy 6 nhiém nghiém
trong. Trudc thuc trang dd, cac nha khoa hoc trong
nudc da cé cac cdng trinh nghién ctu vé cong nghé
xu ly nuéc thai sau biogas. Huynh Vén Tién va cac
cdng su [6] da nghién ctiu viéc xt ly nudc thai sau
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biogas cho trai chdn nudéi heo & tinh Kién Giang bang
phuong phép tong hgp chitkeo tu sinh hoc ctia chung
vi khudn Bacillus aryabhattai KG12S. Két qua cho
thdy, Ging dung chung vi khuédn Bacillusaryabhattai
KG12S xt ly nudc thai sau hé thong biogas chuong
trai chin nudéi heo cho hiéu suiat COD, TSS, nitc
téng, phospho téng va ammonium lan lugt la 50.85%,
67.21%, 75.00%, 85.42% va 77.78%. Véi viéc xt ly
nudc thai sau biogas bang phuong phap loc sinh hoc
két hop suc khi ludn phién ctia nhém tac gia Lé Sy
Chinh va cac cong su[7] cho thay, hiéu qua xt ly cac
chdt 6 nhiém c6 trong nudc thai sau biogas rat tot:
COD, N-NH_*, SS va T-P lan lugt1a 81% - 87%, 95% -
99%, 80% - 95% va 49% - 55%. Hay c6 mot so tac gia
da dé xudt mo hinh xu ly nudc thai sau biogas bang
phuong phap dit ngap nudc kién tao d€ phu hgp véi
ho nong dan, trong diéu kién kho khan khong thé xay
hé thong xti ly. N6i bat trong s6 d6 ¢6 nghién ctiu cua
tac gia Ho Bich Lién va cac cong su [8] v6i muc dich
xU ly nudc thai sau biogas bang dit ngip nudc kién
tao da c6 két qua tot vé hiéu qua xi ly moi trudng véi
céc chi tiéu vé miic do 6 nhiém gidm: nhu ciu oxy hoa
hoc (COD), nhu cau oxy sinh hoc (BOD,), chét rin lo
lting (SS), téng nito, tdng phospho, coliforms lan lugt
la 99.48%, 99.37%, 89.3%, 88.2%, 99.6%, 99.9%. Cac
chi tiéu phospho téng, SS, coliforms, BOD,, COD,
pH, dat chuén cot A va nito tong dat chudn cot B
theo QCVN 40:2011/BTNMT.

Dé xti 1y nudc thai, than sinh hoc c¢6 dic tinh ndi
trdi ¢ tinh hap phu da dugc Christopher va cac cong
su dé cap trong viéc xti ly kim loai nang tich tu & ca
khoai tay [9]. Ngoai ra, cling c6 nhiéu nghién ctiu da
stt dung cac chat oxy hda dé€ tang cudng kha ning hap
phu amoni ctia than sinh hoc nhu tac gia Yiping Luo
va cac cdng su [10] nghién ctu viéc hdp phu amoni
6 than sinh hoc dugc lam tu voé trdu trong viéc xu ly
nudc ri rac, dat hiéu qua khi néng d6 NH,* va COD
da dugc giam dang ké tii 880 mg/l xuéng con 180
mg/l (giam 80% véi COD), tu 18 mg/l loai bo hoan
toan NH,* khi c6 b6 sung dung dich H,PO, véi do
pH & muc 6.0.

Bén canh do, cong nghé st dung ozon trong xu ly
moi trudng cling da dugc Nguyén Hoang Nghi va cac
cong su [11] nghién ctiu vé kha ndng khu trung cua
ozon véi cac vi sinh vat va vi khu4n dic biét 1a E.coli
trong nudc.

Tuy nhién, cong nghé oxy héa béc cao 1a ozon két
hgp v6i phuong phap hdp phu bang biochar (than
sinh hoc) dé xt ly nudc thai sau biogas danh cho ho
ndéng dan van chua dugc nghién ctiu nhiéu. Do do,
nhém tac gia da nghién ctiu dé xuat cong nghé xu ly
nudc thai sau biogas la loc qua biochar két hgp kht
trung ozon va danh gid hiéu qua xt ly ctia cong nghé
nay 1én cidc mau nudc thai tai PBSCL.
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2. Phuong phap nghién ctu

2.1. Vit liéu, thiét bi sif dung

Than sinh hoc (biochar): Biochar dugc san xuit
thong qua quad trinh nhiét phan dot chay sinh khoi cta
nguyén liéu (trong nghién ctiu la rac vuon), hodc dung
hoi néng tu khi dot trong 10 d€ tao ra san phdm bang
phuong phap yém khi. Nhom tac gia da dé xuét ra viéc
ché tao 1o d6t than sinh hoc phtt hgp v6i hé nong dan &
nong thon Viét Nam véi chat liéu 1a Inox 304.

A Hinh 1. Cdu tao 1o dét than sinh hoc

Cac thanh phan chi tiét cau tao 1o d6t than sinh hoc:

(1): Budng d6t hinh tru chiia nguyén liéu, thé tich
0,2826 m?>.

(2): Phan hinh nén c6 chiéu cao 0,4 m; thé tich
0,045 m’

(3): Miéng 16 hinh tron c¢6 dudng kinh 0,1 m.

(4): Cua cham Ita dot va 1ay than ra (c6 chiéu cao
0,1m va rong 0,1 m).

(5): L6 thong gio xung quanh (chiéu cao 4 cm, rdng
2 cm, dién tich 8 cm? va gém 4 16 gio).

(6): Ghi 1o bing tdm ludi thép: Thé tich hiiu dung
tuong ting 0,3276 m® gom 2 phan nhu sau:

+ Phan hinh tru c6 thé tich: V1 = (0,6/2)?x 3,14 x 1
=0,2826 m>.

+ Phan hinh chép cé thé tich: V2 = 1/3 x 3,14
x[(0,6/2)% + (0,1/2)* + 0,6/2 x 0,1/2] x 0,4 = 0,045 m’.

Hé thong suc khi ozon: cong sudt 550 mg/l. Lugng
ozon cin thiét d€ khi trung nudc thai 1a 5 - 15 mg/l
dugc phan phoi thong qua thiét bi phan phéi khi min
bang st véi kich thudce 16 khi la 0,6 pm.

2.2. Déi tugng nghién ciiu

Nudc thai chdn nuoi sau khi qua ham biogas ctia
ho Nguyén Van Hai (nu6i bo) tai xa Lé Tri, huyén Tri
Ton, tinh An Giang va h¢ Huynh Thi T6t (nudi heo) tai
xa Binh Phudc, huyén Chg Mdi, tinh An Giang.

2.2. Phuong phdp thuic hién
a. Quy trinh xut ly:

Nudc thai chan nu6i -> Biogas -> B€ loc biochar ->
Bé suc khi ozon -> Ao sinh hoc.

b. Trinh tu thuc hién:

(1) Lay méau nudc thai sau biogas

(2) Tién hanh d6 vét liéu loc vao thung nhuya 100 lit
v6i 3 vét liéu gom 5 16p va chiéu day moi vat liéu nhu
sau:

« L6p 1 (ndm dudi cung) 14 16p soi 1-2 mm véi chiéu
day la 25 cm,

o Lop 2 1a16p cat véi chiéu day la 15 cm,

o L&p 3 la than sinh hoc véi chiéu day la 5 cm,

o Lop 4 1a16p cat tron soi véi chiéu day la 15 cm,

o Lép 5 (trén cuing) la than sinh hoc véi chiéu day
la3 cm.

(3) Bat ddu cho nudc sach vao dé tiy bui bén, rtia vat
loc trudc khi xti ly nuéc thai.

(4) Tién hanh cho nudc thai vao thung nhya. D€
nudc thai chay ty nhién xung quanh thung d€ tranh
tinh trang bi &n mon 1 bén giy ra van dé khong hép
phu hoan toan than sinh hoc. Chiéu cao ¢t nudc duge
duy tri & mtc 85 cm.

(5) Sau khi da loc bang than sinh hoc, tién hanh dua
nudc thai vao binh chtta 5 lit, dat may ozon véi cong
sudt 550 mg/h vao dé€ kht truing trong vong 4 h. Lugng
ozon cn thiét d€ kht trung nudc thaila 5 -15 mg/l.

(6) Ldy mau, bao quan va dem di phén tich tai
phong thi nghiém.

3. Két qua va thao luan

3.1. Co s6 dé xudt cong nghé

bac diém nudc thai dau ra sau hdm biogas ctia khu
vuc chudng nuoi ¢ mui hoi, mau den dac quanh, rudi
muodi va cac vi sinh vét gdy bénh c6 san trong nudc. Khi
gieo trong thuc vat thuy sinh sé bi soc tai dinh duéng do
néng do 6 nhiém qud cao (COD la 2.284 mg/l va BOD,
la 1.233 mg/1 d6i v6i nude thai cia chan nudi bo, COD la
2.932 mg/l va BOD, la 1.751 mg/l d6i v6i nudc thai chin
nudi heo) chua thich ting. Vi ngudn nguyén liéu san c6
la rac vuon (l1a cay) phu hgp trong viéc san xudt ra than
sinh hoc phuc vu cho qua trinh hdp phu cac chét hitu
co, giam tai Nito, Photpho... Bén canh d6, qua trinh oxy
héa béc cao la ozon sé lam nhiém vu khti trung, kht mui,
lam gidam COD va BOD,. Trén co s do, tac gid dé xudt
phuong phap xt ly nudc thai sau biogas bang kha ning
hép phu than sinh hoc két hgp qua trinh oxy hoa bac cao
la ozon. Céng nghé nay hoan toan phu hgp trong quy mé
ndng ho véi viéc ché tao than sinh hoc nhé cac nguyén
vat liéu c6 san va oxy bac cao véi tdc nhan chinh 1a ozon
hién nay da ph6 bién rong rai 6 nong thon.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

3.2. Ddnh gid hiéu qud xi ly

Nudc thai chidn nu6i bo cua ho Nguyén Van Hai
va ho Huynh Thi T6t duge xt ly véi quy trinh cong
nghé: Nudc thai chan nudi -> Biogas -> B€ loc biochar
-> Bé€ suc khi ozon -> Ao sinh hoc. Hiéu qua xti ly cac
chét 6 nhiém trong nudc thai ctia hd Nguyén Van Hai
(nuoi bo) va ho Huynh Thi T6t (nuodi heo) dugc thé
hién trong Hinh 1 va Hinh 2.

A Hinh 1. Hiéu qud xii Iy nuic thdi chdn nudi ciia h¢ Nguyén
Vin Hai

A Hinh 2. Hi¢u qud xi Iy nuidc thdi chdn nuéi cia h¢ Huynh
Thj Tot

Két qua cho thay, sau khi 4p dung cong nghé nay,
cac thanh phan 6 nhiém trong nudc thai chdn nuoi sau
biogas cua 2 h¢ giam dang ké, cu thé (tuong ting v6i ho
Nguyén Vin Hai va Huynh Thi Tét): COD giam 89%
va 87%, BOD, giam 85.5% va 92%, tong Nito gidm 66%
va 56%, tong P giam 48.8% va 81.7%, tong Coliform va
Ecoli giam 99.9%.

C6 thé thiy, hiéu qua xt 1y nude thai sau biogas dat
hiéu suit cao nhat khi két hgp gitia 2 phuong phap hép
phu va oxy héa béc cao. Hiéu qua xtt ly COD va BOD,
cua cong nghé hdp phu than sinh hoc két hgp oxy hoa
béc cao la ozon t6t hon so v6i nghién ctiu trude day vé
xt ly nudc thai chan nuoi ctia Seni Karnchanawong va
cac cong su [12] v6i mo hinh xti ly nude thai bang thuc
vat noi la rau muéng BOD,, COD tli 34,5% - 67,5%.
Vi cong nghé ap dung thi hiéu qua xt ly Nito khong
dat hiéu qué nhu cong trinh xu ly bing dit ngap nudc
kién tao v6i thiét ké hé thong thuy sinh vat co lau do
tac gia Ho Bich Lién va cac cong su nghién ctu [8]. Cu
thé hiéu qua xu ly bang mo6 hinh dit ngdp nudc kién
tao doi véi Nito va Photpho lan lugt 1a 88,2 % va 99,6%.
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4. Kétluan

V6i cong nghé xt ly dugc dé xudt bang phuong
phap hap phu than sinh hoc va oxy héa bac cao la ozon
cho két qua hiéu suat xt ly tuong doi cao v6i quy mo
ho néng dan. Tuy nhién tinh chit nudc thai sau biogas
cta chin nudi la khac nhau nén hiéu qua xt ly cia cong
nghé dugc dé xudt ciing khac nhau. Két qua cho thay,
sau khi ap dung cong nghé nay cho h¢ chin nudi bo va
ho chin nudi heo, cic thanh phin 6 nhiém trong nuédc
thai chan nudi sau biogas ctia 2 h¢ giam dang ké, cu thé:
COD giam 89% va 87%, BOD giam 85.5 va 92%, tong
Nito gidm 66% va 56%, tong P giam 48.8% va 81.7, tong
Coliform va Ecoli giam 99.9%.
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WITH HIGH OXYDATION (OZON)

ABSTRACT

EVALUATION OF THE EFFICIENCY OF LIVESTOCK WASTE WATER
TREATMENT AFTER BIOGAS REGULATING FAMILY HOUSEHOLDS IN THE
MEKONG DELTA BY THE ADSORPTION BIOCHAR METHOD COMBINED

Lé Qudc Vi, Pham Piac Tin, Tran Thi Hiéu, Nguyén Thij Phuong Thao, Nguyén Viét Thing
Institute for Environment and Resources - VNU Hochiminh City

This paper has evaluated the efficiency of livestock wastewater treatment after biogas for farmers whose

Pong Thi Thu Huyén
Dong Nai Technology University

main livelihood is cow breeding in provinces of the Mekong Delta. The technology proposed in the research is
a combination of biochar adsorption method (biochar produced from household garden waste) and high-level
oxidation method (ozone sterilization). This technology has been evaluated for Van Hai Nguyen (raising cows) in
Le Tri commune, Tri Ton district, An Giang province and Thi Tot Huynh (raising pig) household in Binh Phuoc
Xuan commune, Cho Moi district, An Giang province with the process of housing wastewater is pre-treated with
a biogas system, then the waste water is passed through the filter compartment with filter material is biochar,
then the waste water is passed through the tank with ozone aeration system arranged. Finally, treated effluent is
stored in pond of aquatic plant for water the crops. The results showed that, after applying this technology, the
pollution components in livestock waste water after biogas production of the 02 households decreased significantly,
as follows: COD decreased 89% and 87%, BOD decreased 85.5% and 92% , total Nitrogen decreased by 66% and
56%, total P decreased by 48.8% and 81.7%, total Coliform and Ecoli decreased by 99.9%. This is a simple method
to treat livestock wastewater, ensuring effective treatment of odors and pollutants in wastewater. This technology
is suitable for households in rural Vietnam, especially with provinces of the Mekong Delta that are suffering from
and coping with global climate change.
Key words: Biogas, ozone, biochar, animal breeding, wastewater treatment technology.

54 | Chuyén d@é |, thang 3 nam 2020

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

DANH GIA DONG NUGC THAI VA HIEN TRANG XU LY
TAI MOT SO €3 SO CHAN NUOI LON

(1)

Nguyén Thi Ha
Ngo Van Anh
Ngo Ngoc Anh?

TOM TAT

Nudc thai chdn nu6i (NTCN) thuong chiia nhiéu thanh phin 6 nhiém da va dang géy anh hudng nghiém
trong dén moi trudng. Thuc té cho thdy, NTCN phat sinh véi luu lugng 16n, ham lugng cac chat 6 nhiém cao,
dac biét la thanh phéan chat hitu co. Ngoai ra, hién 6 nhiéu noi, NTCN ciing chua dugc xti ly day da va hiéu qua.

Nghién ctiu nay danh gia dic tinh mét s6 thong s6 6 nhiém chinh (pH, COD, TSS va T-N) ctia nudc thai tai
9 cd s chan nuoi lgn. Hién trang cong tac xt ly nude thai (XLNT) ciing dugc khao sat d€ lam co s& cho viéc
danh gia tiém ndng xu 1y, tin dung dong nudc thai chiia ham lugng hiiu co cao trong chin nudi lgn nham thu
biogas (khi metan) thong qua ky thuat 1én men yém khi. Giai phap nay viia ddm béo cac yéu cau vé chit lugng
nudc dau ra trude khi xa thai ra moi truong, viia thu héi tai nguyén tli dong thai.

Tu khoa: NTCN, biogas, hiéu qud xit Iy, chdt 6 nhiém.

Nhan bai: 19/3/2020; Svia chiia: 30/3/2020; Duyét dang: 31/3/2020

1. M6 dau

biéc tinh NTCN phu thudc vao nhiéu yéu t6 nhu
tudi vat nuoi, ché€ do dn udng, nhiét do, d6 4m trong
chuéng, cach thic vé sinh chudng, xu ly chat thai...
Ngoai ra, ddc tinh NTCN con bi anh huéng rat 16n
tu viéc pha loang, luu trii va qua trinh tach ran, long.
Trong cac doi tugng vat nuodi (Ign, bo va gia cAm), chan
nudi lon cé mic d6 6 nhiém cao nhit [1,2]. NTCN c6
nguy co gay 6 nhiém moi trudng cao do cé chiia ham
lugng cao cac chdt hiiu co, chét ran lo ling, nito (N),
photpho (P) va vi sinh vat gay bénh. Thanh phéan hiiu
co chiém ~70 - 80 % trong chit ran tach tii nudc thai
gom cac hgp chat hydrocacbon, proxit, axit amin, chat
béo va cac dan xudt ctia chung c6 trong phén va thuc
an thita. Ham lugng N, P trong nudc thai tuong doi cao
do ¢6 trong thiic &n va mot phan bai tiét theo phan va
nudc tiéu. Ngoai ra, trong NTCN con chiia lugng 16n vi
khudn, virut gay bénh véi nhiéu ching loai nhu: E.coli,
Streptococcus sp, Salmonella sp, Shigenla sp, Proteus,
Clostridium sp... day 1a cac vi khudn gay bénh t3, ly,
thuong han, kiét ly. Cac loai virus c6 thé tim thdy trong
nudc thai nhu: corona virus, poio virus, aphtovirus...
va ky sinh trung trong nudc gom cac loai triing va au
triing, ky sinh triing déu dugc thai qua phan, nudc tiéu
va dé dang di vao ngudn nudc [3].

O Viét Nam, NTCN cha yéu duge xti ly bing
phuong phap sinh hoc véi cong nghé yém khi, hiéu khi
két hgp muong 6xy héa tu nhién/ho sinh hoc. Cac hé
thong biogas dugc st dung phd bién két hgp hé ao ho
sinh hoc, trong d6 cac hé biogas c6 quy mo 16n thudng
stt dung tui HDPE. Ngoai ra, cong nghé sinh hoc st
dung hé loc tang bun ngugc dong (USBF) cling dugc
sti dung 6 mot sO trang trai chan nuoi lgn. Tuy nhién,
cac phuong phap trén chua xu ly dugc hiéu qua cac
thanh phén 6 nhiém, nudc thai sau bé biogas van chua
dap dng yéu ciu tiéu chudn xa thai, dic biét vé thong s6
COD, TSS, N, P do vay cén c¢6 cac budc xti ly tiép theo.

Trén thé giéi, NTCN cing dugc xt ly biang cic
phuong phéap sinh hoc do tinh bén viing, dé thich
nghi véi nhiéu diéu kién ty nhién. O céc nudc chau A
nhu Trung Quéc, Thai Lan,... cong nghé UASB dugc
sti dung kha phé bién do xt ly hiéu qua nudc thai co
tai trong 6 nhiém cao, gidm mui va cé thé thu biogas
[4]. Bén canh d6, cong nghé sinh hoc theo mé ké tiép
(SBR) ciing dugc ap dung khd hiéu qua véi NTCN lon
c6 ham lugng N, P cao (> 90%) [5]. St dung thuc vét
(thty sinh) két hgp cac ao ho sinh hoc, bai loc trong cay
la kha phé bién & nhiéu nudc, tuy nhién, & Viét Nam,
doi khi cac gidi phap nay kho ap dung do mat bang dat
han ché.

'Khoa Moéi trudng, Truong Dai hoc Khoa hoc ty nhién, Dai hoc Quéc gia Ha Noi
?Trung tdm Nghién ciiu Quan trdc va Mo hinh héa méi trucng, Trudng Dai hoc Khoa hoc tu nhién, Dai hoc Quéc gia Ha Ngi
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Viéc danh gia ddc tinh NTCN ciing gép phdn quan
trong trong lua chon phuong phéap, cong nghé xt ly dé
dat hiéu qua theo yéu cau xa thai va thu hoi tai nguyén
[3, 6]. Nghién ctiu nay da danh gia ddc tinh dong nudc
thai va hiéu qua xt ly ctia mdt s6 co s chidn nudi lgn
c6 quy mo khac nhau 6 3 mién. Cac két qua sé 1a co s6
cho cac nghién ctiu tiép theo d€ danh gid tiém ning lén
men yém khi thanh phén hiiu co nhdm nang cao hiéu
qua XLNT va thu ho6i metan.

2. Doi tugng va phuong phap nghién ctiu

2.1. Déi tugng khdo sdt, dia diém ldy mau
Déi tugng nghién ctiu 1a NTCN lgn va hé thong xu
ly NTCN. biéu tra khao sat thuc té tai 9 co s& thuoc 3
tinh: Vinh Phuc, Ha Tinh va Dong Nai.
2.2. Phuong phdp ldy mau, phan tich
Tién hanh 14y mau nudc tai h6é gom nudc thai trude
khi vao bé biogas tai hai thdi diém trong khi rtta chudng

Bang 1. Thong tin vé cic cd s& chian nudi va vi tri 1dy mau nudc thai

va khong rtia chudng. Cac mau dugc 14y va phan tich 2
lan lap (14y gia tri trung binh) tai mdt s6 vi tri dong thai
dién hinh (Bang 1).

Lidy mau nudc theo Tiéu chudn TCVN 5992-
1995; TCVN 5993-1995; TCVN 5994-1995. Xu ly va
bdo quan mau nudc theo TCVN 6663-14:2000, ISO
5667-14:1998. Phuong phap phéan tich theo TCVN
6492:2011, 6491:1999, TCVN 6625:2000 va TCVN
6638:2000 tuong ting d6i véi pH, COD, TSS va T-N.

Mot s6 hoa chat chinh st dung trong nghién ctu:
Axit sunfuric, Bac sunfat, Kali dicromat, Sit (II) amoni
sunfat, Kali hidro phtalat, Feroin, Kali sunfat, Dong
sunfat. Cac héa chat la tinh khiét dung cho phan tich
cua Merck.

Cac thiét bi chinh: may do pH d€ ban loai
Professional AD1030, cAn phén tich, Shimadu, Nhat,
B¢ dun phén tich COD Velp EC16, h¢ Kjeldahl.

KET QUA NGHIEN CUU KHOA HOC

VA UNG DUNG CONG NGHE
Tinh Co's6 Nam hoat S6 lao dong Quy mo Ky hiéu mau* | Vi trildy mau
dong

bong Nai Cong ty CP 2008 100 23ha DN.V3 bau vao hé
noéng nghiép 15.000 lgn nai thong XLNT

VGGP DN.V4 Diu ra hé

thong XLNT
Cong ty CP 2012 70 2,8ha DPN.A3 Ho chtia nude

Chan nuoi CP 12.000 lgn hau (tai st dung)

Viét Nam KNP bi
2.400 lon nai

Cong ty TNHH 2014 20 4,2ha DN.AP3 Ho chtia nude

APKS 1200 lgn néi (tai st dung)

Ghi chii: * Mau dugc ky hiéu theo tén tinh va ma ciia cdc co sé khdo sdt

3. Két qua va thao ludn

3.1. Hién trang phdt sinh nudc thdi va hé théng

xu ly

Tinh Co s6 Nam hoat S6 lao dong Quy mo Ky hiéu mau* | Vi trildy mau
dong
VP.TR3 Trudc biogas
A 1y A 3,0ha 30 )
H¢ chédn nudi . VP.TR4 Sau biogas
2013 4 lon nai
bvT 200 lgn thit VP.TR5 Nudc vé sinh
chudng
Ho6 chin nudi 7ha VP.TI3 Trudc biogas
TVT 2014 10 3000 lon thit :
Vinh Phiic on thi VP.T14 Sau biogas
VP.P3 Trudc biogas
3,0ha khu lgn thit
Cong ty TNHH 2007 12 400 lon thit VP.P4 Sau biogas khu
TMPD 100 lgn giéng Ion thit
60 lon ndi VP.P5 Trudc biogas
khu lon néi
3,0ha HT.b3 Trudc biogas
Hop tac xa 300 Ign nai HT.b4 Sau biogas
Chan nudi 2015 5 ngoai sinh san Pau ra (thai
THPM 04 lgnduc HT.D5 vao ngudn tiép
850 lgn thit nhan)
HT.H3 Trudc biogas
Hop thc x 5,0ha HT.H4 Sau biogas
Ha Tinh chin nuéi HH 2016 13 600 lcin na}l1 . Péu ra (thai
2000 lon thit HT.H5 vao nguon tiép
nhén)
HT.M3 Trudc biogas
N 3,0ha .
Cong ty CP X HT.M4 Sau biogas
Chan nuéi 2013 100 (t5ng) | 1200 ddulon p -
T (300 lon giéng bau ra (thai
MTRC 900 lon nai) HT.M5 vao nguén tiép
nhén)

Qua khao sat, NTCN & cic co s& déu dugc thai tron
dong v6i cac dong nudc thai tii vé sinh, rtia chuong,
nudc ti€u va phan nho phén lgn con lai sau khi vé sinh
chuodng (vé sinh kho). Luu lugng nudc thai cta cac co
s&/trang trai khao sat dugc dua ra ¢ Hinh 1. Pinh mtic
nudc thai ctia hdu hét cac co sé trong khoang 30 - 45 1it/
dau lgn (tinh trung binh), khong phan biét lgn nai va
lgn thit. Tuy nhién, Hgp tdc xa chidn nudéi HH va Cong
ty TNHH APKS c6 mic thai khd chénh léch tuong ting
19 va 81 lit/dau lgn. Su khéac biét nay c6 thé do s6 liéu
diéu tra chua xac dinh r6 dong thai tach, tron véi cac
dong khac nhu nudc thai sinh hoat 6 Cong ty TNHH
APKS.

Cong trinh xt ly NTCN hién dang 4p dung tai cac
co so/trang trai dugc dua ra 6 Bang 2. Két qua cho thay,
cd 9 co s6 déu stt dung cdng nghé dién hinh 1a két hgp
bé biogas va kénh/ao hé sinh hoc (Hinh 2). Mdt s6 co
s6 nhu Cong ty CP nong nghiép VGGP va Cong ty CP

Bang 2. Hién trang xui Iy NTCN lon tai cic co sé khao sat

A Hinh 1. Luu lugng nuéc thdi ctia cdc co s6 khdo sdt

Chan nuoi CP Viét Nam KNP da dau tu xay dung hé
thong XLNT sau biogas dat hiéu qua cao. Ngoai xt ly
sinh hoc (yém khi) truyén théng, ap dung cong nghé
hiéu khi, keo tu-tta bong, loc ap luc va kht triing.
Nudgc dau ra dat QCVN 62:2016-MT/BTNMT, mtc A
va dugc tai st dung.

STT | Co s6 Giai phap xu ly PAau ra/Nguoén tiép nhéin
1 | H6 chdn nudi Nudc thai — ho lang 1 - bé biogas (150 m?*)—hd lang— Song Phan
bVvT muong tiéu—thai
2 | Ho chan nu6i TVT | Nudc thai—> hé gas (100 m*)— hé théng biogas— béling 8 | Song Phan
ngdn (1200 m* 30x10x4m)—> thai
3 | Congty TNHH Nudc thai — ho téch phan, bun — bé biogas Song Ca Lo

— thai

TMPD (180m3*:10x3x6m)—> ao sinh hoc (1 ha) - kénh— thai

4 | Hop tdc xa chan Nudc thai — bé biogas (990m?)— 3 hé sinh hoc (7233 m?) | B€ biogas hoat ddng khong hiéu
nu6éi THPM — hd6 khti trung (4 m?) qua

5 | Hop tc xa chin Nudc thai - bé biogas - hé thdng ho sinh hoc: 2 ho ky khi, | H6 d4p Cau Tring.
nu6i HH 2 ho6 thy nghi, 1 ho thyc vat, 1 ho6 khi truing - Muong dan | Pat QCVN 62-MT:2016/

BTNMT, B (Kq=0,6,Kf =1,3
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6 | Congty CP Chén
nudi MTRC

(Hinh 2)

Nudc thai— hé thu/ldng (25m*)—> bé biogas (2800m?,
7000m?>: 70x40x2,5m) = hd sinh hoc (6772m?® x 2) - thai

Kénh thuy lgi xa Thach Vinh.
Khi biogas: ~ 2000-2500 m?/
ngay (CH, ~ 55-70%)
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 3. Uéc tinh tiém ning sinh biogas ctia mét s6 co s6 khao sat

VGGP — bé hiéu khi - lang IT — keo tu tia bong — loc ap luc —

STT | Co s6 Giai phap xu ly Pau ra/Nguon tiép nhin
7 | Trailgn cong ty Hé thong XLNT 500 m*/ngay, dém
CP ndng nghiép Nudc thai - bé diéu hoa/ling so bd - hé théng bé yém khi

Pat QCVN 62-MT:2016/

Hé thong XLNT150 m?*/ngay, dém (xay dung thang 8/2016)

khti tring — ho chiia — tai st dung BTNMT, A
8 |Congty CP Chin | H¢ théng XLNT 150 m*/ngay, dém Téi st dung
nudi CP Viét Nam | Cong nghé tuong tu Trai lon Cong ty CP néng nghiép
KNP VGGP(cung don vi thi cong xay dung)
9 | Congty TNHH Hé théng bé biogas (~ 6.000 m*3.000 - 3.200m?) - 3h6 H6 chtia
APKS chtia khong chéng thim. Tai st dung

A Hinh 2. Quy trinh xi¢ ly nuéc thdi cia cong ty CP chdn nudi
MTRC

3.2. Két quad phan tich ddc tinh dong thdi tai cdc

0 sé khdo sdt

Két qua diéu tra thuc trang hoat dong va danh gia
ddc tinh dong nudc thai tai cac co s6 cho thdy: Gia tri
pH ctia cdc mau nudc thai dau vao va ra déu nam trong
QCVN 62:2016/BTNMT d6i v6i NTCN (Hinh 3). Gia
tri pH trong cac cong trinh nghién cttu trudc cing nam
trong khoang axit, hodc kiém yéu 6,3 - 8,6 [7,8].

Cac két qua danh gia COD, TSS va TN trong dong
nudc thai trudc, sau bé biogas va dau ra/diém xa thai
dugc chira 6 cac Hinh 4 - 6.

Két qua cho thdy, hé thong biogas ctia cac ca s& hoat
dong kha hiéu qua, mic giam COD dat trung binh
60%, mdt sd co s6 nhu VP.P4, HT.D4 va HT.M4 dat
80% (Hinh 4). S6 liéu nay ciing phu hop véi két qua
khao sat tai 20 trang trai, trong d6 COD trudc biogas
rat cao (~3.587 mg/L), sau biogas con 800 mg/L, hiéu
suat dat ~ 80%. Tai cac ao sinh hoc sau biogas COD
giam xudng con ~ 161 mg/L [9].

So sanh v6i NTCN lon tai mot trang trai 6 Trung
Quéc, COD va amoni cling 6 mtc rat cao, tuong
ting 5200 va 720 mg/L [10]. Trong nghién ctu cta
Mofokeng (2016), gia tri COD ctia NTCN lgn dao dong
trong khoang rat 16n ti 210 - 9400 mg/L [11].

Dua vao két qua phan tich COD dau vao va ra hé
thong biogas c6 thé tinh todn so b lugng chat hiiu co
da chuyén hoéa va tiém nang thu hoéi khi biogas (khi
metan) 6 mot s6 co sd. Tinh toan véi dinh mic (theo ly
thuyét) thé tich biogas sinh ra ~ 0,35 lit/g COD chuyén
héa va ham lugng metan trong biogas ~ 65 - 70%. Téng
thé tich khi biogas tinh tuong ting véi bé biogas c6 kich
thudc du d€ luu nudc thai ti 30 - 60 ngay [2] (Bang 3).
Két qua udc tinh tiém néang sinh biogas & Bang 3 cho
thay, gitia cac co s& khao sat hiéu sudt sinh khi 1a kha
tuong dong dua trén mic do phan huy (giam COD)
va luu lugng nudc thai. Ngoai ra, s6 liéu cling tuong
doéi pht hgp véi s6 liéu diéu tra thuc té€ & Cong ty CP
Chan nuéi MTRC véi bé biogas c6 thé tich du luu nude

A Hinh 3. Bién thién pH ctia nudc thdi trudc va sau biogas
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A Hinh 4. Bién thién COD ctia nu6c thdi truéc va sau biogas

STT | Co s6 COD chuyén | Lvu lugng thai | Uéc tinh tiém ning sinh | U6c tinh t6ng tiém nidng sinh
héa (g/m®) = | (m’/ngay) khi biogas theo lugng | khi tii bé biogas (m?*/ngay)
cop,,-CoD, thai hang ngay = (¢) X (d) | Nugc thai luu | Nuée thai luu

x 0,35 lit/g COD 30 ngay = (e) x | 60 ngay = (e) x
30 ngay 60 ngay
(a) (b) (c) (d) (e) () (8)
1 | Ho chan nuodi ~1000 10 3.500 lit/ngay 105 210
bvVT (3,5 m*/ngay)
2 | Ho chan nudi ~1000 155 54.250 lit/ngay 1628 3256
VT (54,25 m*/ngay)
3 | Congty TNHH ~1400 25 12.250 lit/ngay 368 736
TMPD (12,25 m*/ngay)
4 | CongtyCP ~1600 100 56.000 lit/ngay 1680 3360
Chén nuoi (56m*/ngay)
MTRC

thai trong 60 ngay. (khi biogas: ~2000 - 2500 m*/ngay,
CH,~ 55-70 %).

bai v6i TSS, hau hét mau dau vao bé biogas cé gia
tri trong khoang 1000 - 2000 mg/L, riéng nudc thai ctia
Cong ty TNHH TMPD va Hop tac xa chan nuoi HH
o gia tri rat cao, 3.500 dén trén 4.000 mg/L (Hinh 5).
Két qua cting phu hgp véi danh gia vé gia tri TSS cta
NTCN lgn thudng rit cao, ham lugng da pha loang
(15%) van cao ¢ mtc 1340 + 34mg/L[12].

Hiéu qua xt ly nito (theo T-N) la kha thap, chi dat
10%. bac biét & Hop tac xa PM, nito dau ra biogas con
cao hon dau vao, nguyén nhan c6 thé do c6 cac ngudn
thai khac xung quanh chua xac dinh dugc.

A Hinh 5. TSS ciia nudc thdi trudc, sau biogas va ddu ra vao
nguon tiép nhan, ao/hé chiia

Mot s6 co s6 & Dong Nai c6 nito & dau ra (muong
tiéu, ho/ao chita nudc thai sau xu ly) gidm dang ké co
thé do pha tron véi cac dong ctia nudce thai sau biogas.
Tuy nhién, ham lugng téng nito van cao hon QCVN
62/2016 BTNMT, mtic B (Hinh 6).

A Hinh 6. Gid tri T - N ctia nu6c thdi tric, sau biogas va ddu
ra/ngudn tiép nhan (muong tiéu, ho/ao chiia)

Trong nghién ctu ctia Trdn Van Tya va cdng su
(2015) & 20 trang trai chan nuoi lon, gia tri T-N trudc
va sau biogas ciing chénh léch kha ré rét, tuong ting
~343 va 307 mg/L (hiéu sudt ~ 10%). Tuy nhién, sau d6
T-N gidm r6 rét chi con 12 mg/L & cac ao ho sinh hoc.
Két qua nay c6 thé do cac qua trinh lam sach tu nhién
va pha loang.

4. KET LUAN

Nudc thai ctua cd 9 co s khao sat déu dugc thai
chung (tréon dong), luu lugng thai dao dong trong
khodng 10-500 m*/ngay, dém theo quy mo trang trai
v6i dinh muic thai uéc tinh khoang 30 - 45 lit/dau lon.

biéc tinh dong nudc thai c6 miic do 6 nhiém cac
thanh phéan htiu co kha cao, COD dao dong l6n gitia
cac co so6 trong khoang 500 - 3000 mg/L;gia tri TSS va
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T-N cao, tuong ting trong khodng 1000 - 2000 mg/L va
200 - 700 mg/L.

T4t ca 9 co s6 déu st dung cong nghé truyén thong
v6i hé thong bé biogas d€ XLNT, hiéu qua xt ly COD,
TSSva T - N tuong tng dat ~ 60-80, 70 va 10 %. Tuy
nhién, mot s6 co sd da dau tu hé thong XLNT sau biogas
v6i cong nghé ky khi, hiéu khi, keo tu - taa l6ng, loc ap
luc va khti trung. Nudc thai dau ra dat QCVN 62:2016/
BTNMT, mtic A va dugc tdn dung cho tudi cay va nudi
thiy san. Ti€ém ndng sinh biogas udc tinh theo muc do
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SOME P1G BREEDING FACILITIES

ABSTRACT

waste flows.

ASSESSMENT OF WASTEWATER FLOW AND TREATMENT IN

Faculty of Environmental Science, VNU University of Science

Center for Environmental Monitoring and Modeling, VNU University of Science

Piggery wastewater often contains multiple pollutants that have been seriously affecting the environment.
Facthas shownthatalevel of discharge of piggery wastewater with high flow rate, andhigh contents of pollutants
as well,especiallyorganic composition. In addition, piggery wastewater has not been effectively handled
and treated. In this study, the characteristics of piggery wastewater with some major pollution parameters
(pH, COD, TSS and T-N) were assessed at the 9 pig breeding facilities. The currentwastewater treatment
was surveyedas the basis for the evaluation of potentialutilization of high-organic content in wastewater for
methane production using anaerobic fermentation techniques. This approach at the same time will ensure the
requirements of water quality output before it is dischargedinto the environment and resource recovery from

Key words: Piggery wastewater, biogas, treatment efficiency, pollutants.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

SUC CHIU TAI MOI TRUGNG DU LICH CUA BAN LAC VA
NHUNG VAN DE DAT RA P01 VGI QUAN LY PHAT TRIEN

DU LICH CONG DONG

Truong Sy Vinh !

TOM TAT

Ban Lac, xa Chiéng Chau, huyén Mai Chau, tinh Hoa Binh 1a mét trong nhiing diém du lich cong dong
ndi tiéng & Viét Nam. Su phat trién cta hoat dong du lich da gép phén tao viéc lam va néng cao doi séng cua
nguoi dan dia phuong. Hién nay, lugng khach du lich dén ban trung binh khoang 20.000 lugt/ nam. Viéc gia
tang cac hoat dong du lich tai ban da gay ra nhiéu hé luy nhat dinh, dac biét stic ép dén mdi trudng ty nhién
va xa hoi. Thong qua viéc tinh toan stic chiu tai moi truong & ban Lac, bai bao chi ra cac yéu t6 qua tai trong
phat trién du lich & ban, dic biét vao nhiing ngay cao diém. Céac két qua la can ct giap nha quan ly dé ra cac
giai phap vé€ quan ly moi truong noi riéng va phat trién du lich cong ddng bén viing tai diém du lich né6i chung.

Tu khoa: Bdn Ldc, stic chiu tdi moi trudng du lich, du lich cong dong.

Nhan bai: 20/2/2020; Svia chiia: 5/3/2020; Duyét dang: 9/3/2020

1. Mé dau

Luat BVMT ndm 2014 quy dinh, “Stic chiu tai ctia
moi trudng la giéi han chiu dung ctia moi trudng doi
v6i cdc nhén t6 tac ddng d€ mai trudng co thé tu phuc
ho6i”. Theo dd, khdi niém vé stic chiu tai mai trudng va
kha nang tu phuc hoi ctia moi truong dugc xac dinh
dua trén viéc nghién ctiu cdc chit 6 nhiém dugc dua
vao moi trudng tu nhién sé bién doi theo thoi gian va
bi loai bo ma khong cé bat ky su can thiép nao ctia con
ngudi dugc goi la qua trinh ty lam sach hay tu phuc
héi.

Stic chiu tai moi truong du lich la mét khai niém
c6 noi ham rong va dugc hiéu theo nhiéu cach khac
nhau. Da c6 nhiéu khdi niém dugc dua ra, nhung nhin
chung déu thong nhit cho rdng stic chiu tai mai trudng
du lich 1a kha nang dap ting lugng khach t6i da trong
khong gian khu di€ém du lich ma khong gy ton hai téi
moi trudng ty nhién, kinh té, vin hda - xa hoi va anh
hudng téi chat lugng trai nghiém ctia khach du lich [5-
7]. Tuy theo tinh chat cua khu, diém du lich, stic chiu
tdi moi trudng du lich cé thé bao goém stic chiu tai ctia
cac yéu t6 thanh phéan nhu stic chju tai ctia khong gian
tai nguyén, stic chiu tai hé sinh thai, stic chiu tai ctia ha
tang kinh t& - xa hoi (KT-XH) (hé thong cap nudc, giao
thong, thu gom va xt ly chat thai...) trong khong gian
phat trién du lich. Mtc d§ quan trong cua cac yéu to
thanh phan nay va mdi lién hé gitta chung déi véi stic
chiu tai moi truong cua diém dén du lich khong nhu

'Vién Nghién citu Phdt trién Du lich

nhau, phu thu¢c vao diéu kién, hoan canh khong gian
va thoi gian cu thé[7].

Viéc tinh todn stic chiu tai moi truong cua diém dén
du lich nham danh gida mdc chiju tai hién tai caa diém
dén va trén co s6 két qua danh gia, khuyén cdo nha
quan ly phai c6 cac bién phap d€ kiém soat tic dong tu
hoat dong du lich ndm trong ngudng chiu tai ctia cac
thanh phan moi trudng tu nhién ciing nhu phu hgp véi
kha nang dép ting ctia cic diéu kién vé KT - XH tai moi
khu, diém du lich. Vi vay, stic chiu tai moi trudng ctia
diém dén du lich c6 thé dugc coi la mot trong cac chi s6
quan trong phan 4nh muc d6 phat trién bén viing ctia
diém dén[1, 3].

Béan Lac 1a mot trong nhiing diém du lich cong dong
ndi tiéng ¢ Viét Nam. Su phat trién cta hoat dong du
lich da gép phan tao viéc lam va ning cao chat lugng
cudc song ctia ngudi dan dia phuong. Hién nay, lugng
khach du lich dén ban ngay mot ting, véi trung binh
khoang 20.000 lugt/ ndm. Lugng du khach dén ban qua
dong da gay ra nhiéu hé luy nhat dinh, ddc biét stic ép
vé moi trudng do cac hoat dong du lich & ban dang
ngay cang gia ting, ca vé moi truong tu nhién va xa hoi.
Nghién ctiu nay tap trung danh gia stc chiu tai du lich
hién tai ciia ban Lac lam can cu gitp cac nha quan ly dé
ra cac giai phdp phat trién bén viing diém du lich.

2. Tai liéu va phuong phap nghién ciiu

Trong nghién ctiu céc s6 liéu thong ké vé khach du
lich, s6 phong luu tra, hé thong thu gom va xt ly chat
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thai, hé thdng cung cip nudc,giao thong...dugc thu
thap tu cac bdo cdo vé phat trién KT - XH, cic dé an
phat trién du lich ctia huyén Mai Chéu, tinh Hoa Binh.

Cac yéu t6 thanh phan cta stc chiu tai du lich
hién tai ctia ban Lac dugc tinh todn theo cac cong
thtc sau.

- Stic chiu tdi ctia khong gian tai nguyén

E1=U/PCC (1)

U - S6 lugt khach du lich/ngay

PCC - S6 lugng khach du lich ¢é thé chua dugc
trong mot khong gian da dugc xac dinh va dugc tinh
toan theo cong thtic cia Boullén (1985):

PCC=A/D

Vi A la tong dién tich st dung cho du lich; D la
dién tich tiéu chuin cho mdt khich dugc tinh toidn
tuy theo tinh chat cua khong gian st dung cho hoat
dong du lich (bai tdm, khu vyc quang trudng...).

- Stic chiu tdi ctia ha tang KT -XH

+ Stic chiu tdi cia hé thong cdp nudc

E,=P /P, (2)

P, _la tong cong sudt nudc cdp hién c6 cta di€ém
du lich (m*/ngay, dém)

P laténg cong sudt nudc cdp cin c6 cha diém du
lich, dam bao cho sinh hoat cta dan cu va khach du
lich(m?*/ngay, dém)

+ Stic chiu tdi ciia hé thong xii Iy chdt thdi

E=M/N (3)

M: Téng lugng chét thai rdn/ngay hodc téng
lugng chat thai 1dng/ngay

N: Lugng CTR da dugc thu gom va van chuyén
di xti ly/ngay hodc tong lugng chat thai long da dugc
xu ly/ngay.

+ Stic chiu tdi ciia hé thong cd sé vdt chdt ky thudt
du lich

E,=U/B (4)

U - S6 lugt khach du lich /ngay

B - S6 lugng giudng ngu hién c6 cta diém du lich

+ Stic chiu tdi cuia hé thong giao thong

E5=U/X (5)

U- S6 lugt khéch du lich/ngay

X - S0 lugng khach du lich cao nhat ma hé théng
giao thong cé thé dap ung. X dugc xac dinh bédng
cach st dung cong thiic Boullén (1985):

X=nxL/D

L- chiéu dai tuyén duong; D la mat do xe luu
thong hay la chiéu dai chiém dung cua mot xe luu
thong; D= K+ Lx trong d6 K 1a khoang céch an toan
cho phép gitia hai xe va Lx la chiéu dai ctia xe tham
gia giao thong; n - s6 khach/xe.
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Cac két qua tinh toan stc chiu tai néu trén déu la
cac gia tri khong thi nguyén. Theo Cui Fengjun (1995)
va LiuShi-dong (2009) [5, 8], két qua tinh toan thudng
dugc phan thanh 3 loai: <hon 1, =1 va > hon 1. Néu két
qua <hon 1, diéu d6 c6 nghia la stic chju tai khong vugt
qué kha néng cho phép va co thé dugc coi la diéu kién
tai nhe; néu két qua = 1, c6 nghia la stic chiu tai 6 trang
thai phtt hgp hay diéu kién tai phti hgp; két qua >hon
1 ¢6 nghia la stic chiu tai hién tai da vugt qua kha nang
cho phép, c6 thé coi 1a tinh trang qua tai.

3. Két qua va thao luan

3.1. Stic chiu tdi ciia khong gian tai nguyén

Dé tinh stic chiu tai ctia khong gian tai nguyén tai
ban Lac, sti dung cong thtic (1).

Téngdién tich tu nhién ctia ban Lac: 65.000m?, tuy
nhién dién tich c6 thé d€ phuc vu cho hoat dong du
lich chi chiém khoang 20% tuong ting véi 15.000m>

Dién tich chuidn cho mot khach : Tam tinh 20m?/
nguoi.

PCC cuia Ban Lac = 15.000m?/20 = 750 ngudi/ngay.

Tuy nhién véi thuc t€ tai ban Lac, khach du lich chi
tap trung phan I6n tai khu vuc ban Lac 1, va mot phan
nho dién tich cua khu vuc ban Lac 2, v6i khoang dién
tich 30% cua 15.000 m?* 1a 5.000 m?, nhu vy PCC thuc
té cta ban Lac chi khoang 5.000 m?/20=250 ngudi/
ngay la hop ly.

Theo thong ké lugng khach du lich tai ban Lac nam
2018 la 19.350 hay trung binh 1 ngay c6 53 khach du
lich dén.

Theo cong thiic (1) ta c6 : E,= 53/250 =0,21 (21%).

Tuy nhién, d6i véiban Lac, thong thuong cé khoang
80% lugng khach tap trung vao cac dip cudi tudn (va
thuong & trong 2 ngay) ta cé con s6 tuong tGng véi
52 dip cu6i tudn.Nhu vay, vao nhiing ngay cao diém,
s6 khéach du lich dén ban Lac la 19.350 x 0,8/52=298
nguoi/ngay. Khido, E = 298/250 =1,19 (119%).

Néu tinh todn cac yéu t6 vé mua vu (mua cao diém
thudng vao thang 4 dén thang 10), du khach thuong
dén day tap trung vao mua cao diém, chiém khoang
70% thi thuc té s6 khach c6 thé sé vao khoang 19.350 x
80% x 70% /26 = 417 ngudi/ngay. Khi d6 E = 417/250
=1,67 (167%).

Nhu vay, vao nhiing ngay binh thuong ban Lac
van du stic don khach, tuy nhién vao nhiing dip cudi
tuan lugng du khach da vugt ngudng chiu tai vé khong
gian ctia ban Lac. D€ dam bao stic tai khong gian trong
ngudng chiu tai cua diém du lich, cin phai c6 nhiing
tdc dong d€ thay d6i gia tri nhiing hang s ctia phép
tinh PCC, vi dy, han ché lugng khach dén hodc tang
dién tich thuc té danh cho du lich...

3.2. Siic chiu tdi ciia ha tdng KT - XH

- Stic chiu tdi ctia hé thong cdp nudc

Tram cép nudc Chiéng Chau hién dang cip nudc
cho toan b xa Chiéng Chau (trong d6 c6 ban Lac) véi
cong sudt khoang 550m’/ngay.dém. T6ng dan s6 toan
bd xa Chiéng Chau ndm 2018 1a 3780 (trong d6 Ban Lac
6 527 nhén khéu). M6i nhan khéu trung binh can 115
lit nuéc/ngay, dém. Gia dinh toan bo s6 lugng khach
dén ban Lac la khach c6 luu trg, trung binh cin khoang
320 lit nudc/ngay, dém. Nhu vay, trung binh 1 ngay
thudng c6 53 khach va ngay cao diém c6 417 khach.
Theo do, do6i véi ngay thuong:

E,=(3780x 0,115 + 53 x 0.32)/550=0,82 (82%)

Ngay cao diém:

E, = (3780 x 0,115 + 417 x 0.32)/550=1,03 (103%)

Nhu vay, ngay thuong, nudc sach da dung cho ca
xa Chiéng Chéau va khach du lich, trong dé cé ban Lac.
Tuy nhién, ngay cao diém thi cong suit nudc hién tai
la khong du.

- Stic chiu tdi ciia hé thong thu gom va xit ly chdt thdi

+ Hé thong thu gom va xii Iy nudc thdi

Nhu da phén tich 6 ndi dung hién trang méi trudng,
nudc thai tii cac hoat dong kinh doanh du lich va sinh
hoat ctia ngui dan dia phuong tai Ban Lac hau hét chi
dugc lang loc qua bé ling va bé tu hoai va xa ra moi
trudng. Nhiing s6 liéu vé quan trac moi truong gan day
& ban Lac cho thdy cac thong s6 NH,* va PO,* ctia mot
s6 mau vugt qua giéi han cho phép [2]. Bdi vay, c6 thé
coi kha nang chiu tai ctia hé thong thu gom va xt ly
nudc thai da qua tai vi thuc té€ véi viéc xa ra moi truong
va chat lugng moi trudng nudc nhu vay la khong dam
bao yéu cau cho hoat dong du lich.

+ Hé thong thu gom, xii Iy chdt thdi ran

Theo bao cao ctia UBND huyén Mai Chaul[4],
lugng chit thai rdn tit hoat dong du lich chiém ty 1é
16n (40.77%) trongténg lugng chit thai ran ctia toan bo
khu vuc. Bén canh d9, ty 1¢ thu gom va xti ly CTR hién
nay tai ban Léac chi dat 60 - 70%, s6 con lai van ton tai
ngoai moi truong tai cac diém diling chén, bo sudi hay
khe nui...Nhu viy, c6 thé tinh so b, khodng 35% khoi
lugng rac thai chua dugc thu gom xt ly (tuong duong
khodng 172 kg/ngay) va ndng luc xt ly thu gom, xt ly
rac thai ctia ban Lac la khoang 321 kg/ngay.

Theo cong thic (3): E,= 1,35 (135%).

- Stic chiu tdi ciia hé thong co s6 luu trii

Ban Lac hién c6 74/121 h¢ gia dinh kinh doanh luu
tri. Moi ho gia dinh c6 thé don trung binh 30-50 khach
tai mot thoi diém. Nhu vy, téng s6 giudng hién co tinh
trung binh la 2.500.

D6i v6i ngay thusng: E = 53/2500 =0,021 (2,1 %)

boivéingay cao diém: E,=417/2500=0,167 (16,7 %)

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

- Stic chiu tdi cia hé thong giao thong

Tuyén giao thong d6i ngoai chinh ctia ban Lac dugc
xem la tuyén quyét dinh dén kha ning dap tng ctia hé
thong giao thong. Tuyén nay dai 500m, mot lan xe.
Chiéu dai cua xe tham gia giao thong tinh quy d6i cho
0 t6 loai 45 cho6 ngoi la 12,2 m; Khodng cach an toan
cho phép gitia hai xe 24,4 m. S6 lugng khach ngay binh
thuong 1a 53 va cao diém la 417.

Theo do, d6i véingay thuong: E.= 53 /(45x 500/36,6)
=0,086 (8,6 %)

Déi v6i ngay cao di€ém: E.= 417 /(45 x 500/36,6)
=0,678 (67,8 %)

Trén co s& cac tinh todn néu trén, ta c6 bang tong
hgp vé stic chiu tai mdi truong ctia ban Lac (Bang 1).

Béng 1. Tdng hgp két qua tinh toédn stic chiu tai moi trudng
cua ban Lac

Stic chiu tai thanh phan | Chis6 ngay | Chiso ngay
thuong (%) | cao diém (%)

Stic chiu tai khong gian 0,21 1,67

tai nguyén (E))

Stic chiu tai ha tdng KT-

XH

+H¢ théng cdp nu6c(E,) 0,82 1,03

+Hé thong thu gom va 1,35 1,35

xti ly chét thai ran (E,)

+Hé théng co s¢ luu 0,021 0,167

tra(E,)

+H¢é thong giao 0,086 0,678

thong(E,)

4. Mot s6 van dé dat ra ddi v6i quan ly phat trién
du lich cdng dong tai ban Lac

Nhiing két qua tinh toan & bang 1 cho thdy, nhiing
ngay binh thudng, stic chiu tai moéi trudng ctia ban Lac
nhin chung khong vugt qua kha ning cho phép, tham
chi & mic tai rat nhe, ngoai trti kha nang dap ting cua
hé théng thu gom va xti ly chat thai ran. Diéu nay cho
thdy, lugng khach du lich dén ban Lac nhin chung it so
v6i nang luc hién cé 6 ngay binh thuong. Tuy nhién,
vao nhiing dip cudi tudn, ngay 1€ lugng du khach da
vugt ngudng chiu tai vé khong gian, vé kha nang thu
gom rac thai va kha nang cung cip nudc sach ctia ban
Lac. Thuc té, tinh trang qud tai cuc bd thuong xuyén
dién ra tai khu vyc trung tam & ban Lac(vao nhiing dip
cudi tudn). Mot trong nhiing nguyén nhan la ban Lac
khong c6 su phat trién can bang gitia cac khu vuc, chua
phat huy dugc lgi thé ctia cac khu vuc khac trong ban.

Ban Lac 1a diém du lich cong dong c6 thuong hiéu,
ndi tiéng va quen thudc doi véi khach du lich trong
nhiéu nam qua. Tuy nhién, hién tai ban Lac da qua tai,
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da mat di thi truong khach quéc té, con lai cha yéu la

khéach noi dia. D€ phat trién du lich bén viing tai ban

Lac, mot s6 van dé can quan tdm do6i véi quan ly nha

nudc vé du lich nhu sau:

- Can xem xét modt cach nghiém tic huéng phat
trién ban Lac la diém du lich cong dong hay mang tinh
dai tra d€ c6 can cti quy hoach, dau tu c6 hiéu qua. Hién
nay, du lich & ban Lac c6 nhiéu dic tinh cta du lich
dai tra hon la du lich cdng dong vi vdy quy hoach theo
huéng tap trung don khach noéi dia 1a cht yéu. Xom
Lac 2 thi con gitt dugc vé ddc trung cta du lich cong
dong hon, con cé nhiing dédc tinh van hoa, phong tuc,
tap quan, sinh hoat cdng dong mang ddm ban sic cua
dong bao Thai, vi vay can tap trung dau tu va git gin va
dinh huéng quy hoach d€ phuc vu dén khach du lich 1a
ngudi nude ngoai la cha yéu.
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ABSTRACT

TOURISM ENVIRONMENTAL CARRYING CAPACITY OF LAC
VILLAGE AND RECOMMENDATIONS FOR CBT DEVELOPMENT

Lac Village in Hoa Binh Province is one of the famous community-based tourism sites in Vietnam. The

Truong Sy Vinh

Institute for Tourism Development Research

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

DANH GIA THYC TRANG TAC DONG CUA CAC LOAI HINH
DU LICH DEN MOI TRUONG TAI HUYEN VANG VIENG,
TINH VIENG CHAN, LAO - KINH NGHIEM CHO MQT SO
VUNG NONG THON CUA VIET NAM

Phayvanh Phanthachith [(1)
Pham Thi Thu Ha
Tran Van Thuy

TOM TAT

Viang Viéng 1a mét khu du lich (KDL) thién nhién két hgp nghi dudng va phiéu luu mao hiém thu hut kha

nhiéu du khach, dic biét 1a cac du khach chau Au bdi Ving Viéng hoi tu dt cac yéu té: Du lich thién nhién
sinh thdi, kham phd gén lién v6i truyén thong vin hoa ty nhién... Bai viét nham danh gid thuc trang tac dong
cua cac hoat dong du lich dén madi trudng tai huyén Ving Viéng, (tinh Viéng Chan, Lao) va dé xuit mot s6
giai phdp dinh hudng phat trién cic loai hinh du lich bén viing tai huyén Vang Viéng. Day la kinh nghiém
c6 thé gop phén vao danh gia tac dong tai cic huyén vung nong thoén ctia Viét Nam, dédc biét tai nhiing dia
phuong ldy du lich thién nhién méi trudng lam dong luc cho phat trién kinh t€ - xa h6i nhu Ninh Binh, Bac
Kan, Thai Nguyén...

development of tourism activities has contributed to creating jobs and improving the lives of local people.
Currently, the number of tourists to Lac village is about 20,000 turns per year on average. The increase in
tourism activities in the village has caused certain consequences, especially pressure on the natural and social
environment. Through the calculation of the tourism environmental carrying capacity in Lac Village, the
article points out the overloaded factors in tourism development in Ban Lac, especially on peak days. These
results are the basis for managers to devise solutions for sustainable community tourism development in the
destination.
Key words: Lac Village, Tourism Environmental Carrying Capacity, Community Based Tourism.
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1. Dt vin dé

Ngay nay, du lich da tré thanh mot trong nhiing hoat
dong kinh t€ 16n nhat toan cau va trd thanh nganh cong
nghiép “khéng 6ng khoéi” véi xu hudng phat trién chung
la: Bung né du lich sinh thai (DLST), du lich bién va du
lich van hoa, trong d6 du lich van héa va du lich thién
nhién van la mot trong nhiing dong du khach chinh trén
thé gidi. [5]

Huyén Ving Viéng, (tinh Viéng Chén, Lao) 1a noi ¢
nhiéu canh quan dep thién nhién va di tich van héa, lich
st ndi tiéng. Bén canh do, cac 1€ hoi truyén théng dugc
t6 chiic hang ndm cting thu hut sy tham gia cta nhiéu
nguoi dan dia phuong va du khach. Trong nhiéu ndm
gan déy, nho vao nhiing thay d6i tich cuc ctia nén kinh
t€ va nhiing chinh sach du lich ctia Nha nuéc, s6 lugng
du khach dén tham quan tai Vang Viéng tang lén déng
ké. Hién nay, nganh du lich 6 Vang Viéng dang tap trung
phat trién da dang loai hinh du lich nhu: DLST, du lich
nghi dudng, du lich thé thao mao hiém, du lich nghién
ctu va kham pha... nham phét huy t6i da lgi thé vé thién
nhién va van héa ctia dia phuong [8].

Trong qua trinh hoat dong du lich, dia phuong nay
da xay ra nhiéu van dé moi trudng nhu: Rac thai, tiéng

On, 6 nhiém moi trudng... Su ndy sinh nhiing vin dé
modi trudng nay anh hudng dén cac gid tri du lich ctia dia
phuong nhu ban sic van hda dan tdc, co s6 ha ting du
lich, khong gian du lich thién nhién va van héa, vé sinh
moi truong tai cac dia diém du lich van hoa. Nghién ctiu
“Danh gia thuc trang tac dong ctia cac loai hinh du lich
dén moi trudng tai huyén Vang Viéng, tinh Viéng Chan,
Lao” da dugc thuc hién nham danh gid thuc trang phat
trién du lich tai Ving Viéng. Tu do, nghién ctiu dé xudt
cac gidi phap phat trién bén viing déi véi hoat dong du
lich tai Vang Viéng.

2. Doi tugng va phuong phap nghién ciiu

2.1. Déi tugng nghién ciiu
KDL huyén Vang Viéng, tinh Viéng Chan.
2.2. Phuong phdp nghién ciiu
- Phuong phap thu thép va téng hop cic tai liéu, s6
liéu thid cdp vé€ s6 lugng du khach, tinh trang co s& vat
chét phuc vu du lich & huyén Viang Viéng giai doan 2007-
2018.
- Phuong phap SWOT: Dugc thuc hién trong nghién
ctiu nhdm tap trung phan tich vin dé nghién ctu dudi 4

! Khoa Méi trudng, Trudng Dai hoc Khoa hoc Ty nhién, Dai hoc Qudc gia Ha Nji
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goc do: Manh, yéu, co hoi, nguy co thach thic trong cac
loai hinh du lich tai huyén Véang Viéng, tinh Viéng Chan.

- Phuong phap tinh stic chita: Trong thuc té€ doi véi
mot diém du lich cu thé, “stic chia” thuong dugc xac
dinh duéi goc d6 vat ly, do6 1a lugng khach t6i da ma diém
dén c6 thé ti€p nhan[11]. Nghién ctu da tinh toan stic
chtia t6i da clia cac tuyén tham quan tai huyén Vang
Viéng theo cong thtic ctia Boullon (1985) [12].

3. Két qua nghién ctiu

3.1. Tinh hinh phdt trién du lich ciia huyén Ving
Viéng

A Hinh 2. Biéu do s6 lugng khdch du lich dén huyén Ving
Viéng (2007-2018)

Bangl. S6 lugng khach du lich dén huyén Viang Viéng (2007 - 2018)(Pon vi: nguoi)

Niam 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

ndi dia

Khach 31.579 | 34.596 | 45728 | 45.015 | 47.205 | 75.697 | 58.983 | 90.593 | 128.381 | 123.451 | 124.826 | 151.231

qudc té

Khach 30.769 | 44.583 | 55.307 | 65.225 | 68.250 | 94.846 | 78.129 | 105.513 | 133.569 | 151.703 | 186.819 | 210.349

cong

Téng 62.348 | 79.179 | 101.035 | 110.240 | 115.500 | 170.543 | 137.122 | 196.106 | 261.950 | 275.154 | 311.645 | 361.580

( Nguon: Vin phong Sé Vin héa, Thé thao va Du lich huyén Ving Viéng, 2018)

Bang 1 trinh bay s6 lugng khach du lich quoc t€ va
ndi dia dén du lich tai Vang Viéng trong giai doan 2007
- 2018 va d6 thi cho thay rang s6 lugt khach noi dia va
khach du lich quéc té dén huyén Ving Viéng 6n dinh va
tang trudng vé s6 lugng déu ddn qua cdc nam, riéng ndm
2013 s6 lugng khach du lich quéc t€ dén huyén Vang
Viéng giam tii 94.864 lugt khach nam 200 xudng con
78.129 lugt khach; ndm 2013 la do anh hudng cta dich
cum ga & cac nu6c ASEAN(1].

Co s6 vat chit nganh du lich ctia huyén Ving Viéng
da va dang phat trién nhanh ca vé€ chiéu rong lan chiéu
sau. Nam 2018, huyénVang Viéng c6 23 khach san, véi
tong s6 674 phong va 1.1244 giudng; nha nghi c¢6 230 nha
bao gom 2.002 phong va 2.748 giuong (Bang 2 va Bang
3). Céc co s6 luu tra dat tiéu chudn 4 sao c6 81 phong, 3

Bang 2. S6 lugng co s6 vat chit phuc vu du lich 6 Ving Viéng (2007 - 2018) [1]

sao 25 phong, 1 sao 42 phong, 475 phong dat tiéu chuin
1 sao. Trong téng sb cac co s& luu tru trén dia ban huyén
Vang Viéng, c6 35,9% thudc quyén sé hitu ciia nha nuéc,
lién doanh véi nudc ngoai chiém 39,6%, cac thanh phan

Nam 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Co 7 8 10 11 12 21 17 17 22 28 30
quan

du lich

Khach 10 11 11 12 13 12 14 17 18 21 23
san

Nha 19 33 64 80 100 114 123 125 146 155 203 230
nghi

Nha 22 25 34 43 57 65 70 75 104 104 108
hang

Diém 29 31 42 42 54 70 100 109 110 111 112
du lich
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Bang 3. SO lugng co s6 luu tra ¢ Vang Viéng (2007-2018) [1]

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Nim 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Khéach 10 11 11 12 13
san

14 12 14 17 18 21 23

Phong | 298 313 346 366 446
(KS)

487 427 499 532 569 624 674

Giuong | 447 469 546 628 766
(KS)

813 758 769 979 950 1047 1124

Nha 19 33 64 80 100
nghi

114 123 125 146 155 203 223

Phong | 159 264 564 661 870
(NN)

915 987 1003 1167 1243 1538 2002

Giuong | 238 396 846 | 1074 | 1397
(NN)

1464 1536 1665 2109 2025 2392 2748

kinh t€ khac chiém 24,7%. Nang luc nhan vién va chat
lugng phuc vu da dugc néng cao va co ban dap ting dugc
nhu cau da dang cta khach du lich. [1]

Cung véi sy ting nhanh t6ng s6 lugt khach du lich
qudc té€ dén huyén Vang Viéng ndi riéng va dén Lao néi
chung, thoi gian Iuu tru trung binh ctia mét khach du lich
ciing ting mdt cach 6n dinh nhung khong nhiéu. S6 ngay
luu tra trung binh cia mot khach tai huyén Vang Viéng
dao dong trong khodng thai gian ti 2,8 - 3,5 ngay, bang
1/4 s6 ngay luu tra binh quan ca nudc. Nguyén nhan
chinh 1a cac san phdm du lich, ctia hang dn uéng va noi
luu tra ctia huyén Ving Viéng kha phong phu va cac dich
vu luu tra khu vuyc lan can ngay mot phong phu, da dang,
chét lugng cao, co s& vat chat ky thuat ha tang ngay cang
dugc cai thién.

Theo Phong Du lich huyén Ving Viéng, mdt khach
du lich quéc t€ & huyén Vang Viéng chi tiéu binh quan
100 USD/ngay, trong do6 dich vu vin chuyén 25,71%,
dich vu luu trd, an uéng chiém khoang 55,34% va dich
vu b6 sung chiém khoang 18,9%. Mtic chi tiéu binh quin
ctia khach du lich quéc té c6 su khac nhau gitia cac quéc
tich[1].

3.2. Ddnh gia cdc logi hinh du lich 6 huyén Ving
Viéng

Céc loai hinh du lich 6 huyén Ving Viéng: Hién nay,
nganh du lich & Vang Viéng dang tap trung phat trién da
dang loai hinh du lich nhu: DLST, du lich nghi duéng,
du lich thé thao mao hiém, du lich nghién ctiu va kham
pha... nham phat huy t6i da 1gi thé vé thién nhién va van
héa ctia dia phuong.

Trong thuc té€ déi v6i mét diém du lich cu thé, “stc
chtia” thuong dugc xac dinh dudi goc do vat ly, do la
lugng khach t6i da ma di€ém dén c6 thé tiép nhan. Nghién
ctiu da tinh toan stic chia t6i da ctia cac tuyén tham quan
tai huyén Vang Viéng theo cong thtic ctia Boullon (1985)
nhu sau:

Dién tich KDL sir dyng ||-I:I-.||

- Stic chtia =

- (D)

" s i e
Ti#u chufin didn tich khidmg gian cho mbdl du khich | - m |
el

- Téng s6 khach tham quan méi ngay: KMN = Stic chiia
dulich x HSLC (2)
Trong do, hé s6 luan chuyén:

Thirl glan khu virc midr cira cho du khdch tham guan (gié)

HSLC =

Thiri gian trung binh cia mdt cude tham quan (gitr

Hién nay, & Lao chua c6 tiéu chuén c6 hiéu luc déi
v6i “Tiéu chudn khong gian trung binh cho mé6i KDL”
cho loai hinh DLST nén sau khi da tham khao y kién ctia
cac chuyén gia nghién ctiu chuyén sau vé DLST, nghién
ctiu quéc t€, nhom tac gia dé xudt 4p dung cac tiéu chudn
tuong tu theo “Diéu kién moi trudng dé€ t6 chiic mot s6
loai hinh du lich co ban”, Luat Du lich ctia Lao (stia d6i
nam 2013), dé tinh todn, udc lugng “stic chia” cia huyén
Vang Viéng véi cac tiéu chi cu thé [4].

Do d6, van dung cic cong thtc (1), (2) cua Boullon
(1985) [12] @€ tinh stic chia cho cac tuyén du lich tai
huyén Viang Viéng. Két qua tinh toan dugc thé hién
trong Bang 4.

Két qua tinh toan cho thdy, hién nay, mdi ngay huyén
Viang Viéng c6 kha ning dap ting nhu cau khong gian
cho t6i da khodng 3.160 du khach. So véi thuc té, ngay ca
lugng khach trong dip cao diém ciing chua vugt qua gi6i
han. Nhu véy, huyén Viang Viéng chua khai thac hét tiém
nang dang cd, cin nadm viing vin dé “stic chia” dé phat
huy nhiing lgi ich du lich mang lai, tiét kiém nguén luc,
tranh lang phi tai nguyén.

3.3. Cdc vin dé méi trudng trong hoat déong du lich
6 huyén Ving Viéng

Trén co s& dinh hudng ti cong tac cac két qua diéu
tra két hgp thao ludn dong gop y kién cac van dé moi
trudng hién tai trong bdi canh tang cudng phat trién hoat
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Bang 4. Uéc lugng stic chiia du lich cdc tuyén tham quan tai huyén Ving Viéng

Tuyén tham quan Céc thong sd cta tuyén du lich HSLC Lugng khach
Stic chiia Thoi gian mé | Theéi gian TQ (nguoi/ ngay)
(nguoi) ctia (h/ngay) (h)

1. S6ng Nam Song 150 10 1 10 1.500

2. Khu hang dong Langoon Poukham 100 10 4 2,5 250

3.Vang Vieng Elephant Sanctuary (Khu 177 10 5 2 354

bao ton Voi Vang Viéng)

4. Tham Nam (Water cave) (Hang dong 125 10 3 3,33 416

nudc Tham Nam)

5. Wat Kang 64 10 1 10 640

Tdng lugng khach c6 thé tham quan huyén Vang Viéng (ngusi/ngay) 3.160

Bang 5. Panh gia tdng hgp hoat dong du lich cic tuyén tham quan tai huyén Vang Viéng

Mot s6 tiéu chi co ban

Miic d9 phat trién

DPanh gia

h6a-xahgidéi |dan
v6i 5 tuyén tham
quan tai huyén

tham gia dich vu du lich cao
nhung chua dugc danh gia
tot vé kién thic, ky nang

Ving Viéng Tac dong 1én hoat dong

véan hoéa -xa hoi

Giao thong dugc cai thién;
c6 kha nang anh hudng x4u
dén 161 s6ng ctia cong dong
dia phuong

Viéc lam lao dong dia
phuong

Giai quyét viéc lam, ting thu
nhip, giam nghéo nhung
viéc lam mang tinh mua vu.

Bdo ton gid tri van hoéa-
lich st

Chua dugc quan tim, bao
ton dung mtic

Khia canh kinh | S6 lugng khéch Tang 11,2% khach/nam So vdi thoi diém chua dva 5 tuyén du lich sinh
t€ d6i véi 5 tuyén | Gi4 c4 dich vu Ré, it bién dong thdivao hoat dong tai Ving Viéng thi hién nay
Lha'f‘ quantal ")\ 1ic d6 hai long ctia du | Trung binh dang 6 budc dau pht trién, doanh thu du lich
uyén Vang Khich déi véi dich vu tang ddn qua ccfc ndm tao ra gid tri mdi dong
Viéng du lich : : gop cho kinh té€ dia phuong vdi miic do ting
- truéng on dinh. Néu dugc quy hoach phdt
Doanh thu du lich Tang 8,7%/nam trién tot, hoat dong du lich cdc tuyén tham
S6 lugng co 4 luu tri/ | Tang déu qua cac ndm, quy | quan tai huyén Ving Viéng c6 tiém ndng dong
chét lugng dich vu md nhd/nghéo nan gop vao GDP ctia huyén Ving Viéng, chiém
Co céu lao dong Chua hop Iy vi tri quan trong trong chién lugc phdt trién

' ' kinh té ciia tinh
Khia canh van Su tham gia ctia ngudi | Ty 1é lao dong dia phuong | 5 tuyén tham quan tai huyén Ving Viéng

da gop phdn gidi quyét cong dn viéc va tang
thu nhdp cho lao dong dia phuong trong khu
viichuyén; hé trg sy phdt trién ciia cdc nganh
khéc. Bén canh dé, 5 tuyén tham quan tgi
huyén Ving Viéng ciing tdc dong tdi viéc xda
déi gidm nghéo ctia cong dong dia phuong ciia
cdc xd ldn cgn. Tuy nhién, 5 tuyén tham quan
tai huyén Ving Viéng ciing c¢6 khd ndng lam
suy thodi vé van héa truyén thong néu khong
qudn ly tot.

Khia canh méi Moéi trudng/canh quan

Nguy co 6 nhiém moéi trudng

truong ddi véi 5 do y thtic cua khach du lich
tuyén tham quan con viit rac xuéng dong séng
tai huyén Ving va cac khu tham quan

Viéng Stic chtia du lich Chua vugt gi6i han cho phép

Bao ton thién nhién

Chiu tac dong tiéu cuc tu
hoat déng du lich; dugc Ban
quan ly du lich huyén Vang
Viéng tdm ho trg kinh phi
cho hoat dong bao tén

Thyc hién t6t & khip cic
tuyén du lich

Lugng khdch du lich t6i 5 tuyén tham quan
tai huyén Ving Viéng tang nhanh nhung van
ndm trong svic chiu tdi ciia huyén; va 5 tuyén
tham quan tai huyén Ving Viéng dugc gido
duc y thiic BVMT, bdo ton thién nhién. Tuy
nhién, hoat dong du lich 5 tuyén tham quan
tai huyén Ving Viéng néu khong dugc qudn ly
10t sé gdy ra cdc vdn dé 6 nhiém moi trudng va
tdc dong xdu dén cdnh quan
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dong du lich tai huyén Vang Viéng, chinh quyén va cac
co quan ban nganh vé mdi truong, du lich da xac dinh cac
vin dé mai trudng quan tim trudc mat la:

- Su xudng cdp vé vin dé moi truong trong du lich: Chat
lugng moi trudng tai Vang Viéng nhu moéi truong khong
khi, mo6i trudng nudc, hé sinh thai,... hién dang chiu tac
dong xdu tli cac nguyén nhan khach quan va cha quan do
cac hoat dong kinh t€ - xa hoi, dich vu dac biét tai cac khu
du lich trong diém, tai cac khu trung tam cling nhu trén
song Mé Kong 1a nhiing nguén giy 6 nhiém, 1am xudng
cdp chit lugng moi truong, anh hudng dén hoat dong va
su phat trién du lich bén viing.

- Vin dé thodt nudc: Hién cac khu vuc trung tm cé
cac hé thong thoat nudc, xt Iy nudc thai da 16i thoi va
khoéng dép ting dugc nhu cau, nuéc mua nudce thai sinh
hoat, san xudt, du lich, dich vy, thuong mai dugc thai
truc tiép ra cac ho, song Mé Kong. Chinh vi thé vao mua
mua, myc nudc mua l6n lugng nudc tiéu thoat ra song
khong kip thanh ph6 xay ra hién tugng ngép lut, lam gian
doan viéc kinh doanh dich vy, anh hudng dén viéc di lai,
sinh hoat ctia nguoi dan, du khach va lam xdo tron cudc
song ctia cong dong dia phuong. Hién tugng nay da dugc
phén anh rat nhiéu qua nhiéu nam, dén nhiéu cac cip
chinh quyén nhung dén nay van chua dugc giai quyét
hop ly dan dén nhiéu buic xuc trong cdng dong. T ly do
nay chinh quyén thanh phé da xac dinh va chon lua day
la mot trong nhiing van dé hang dau can dugc quan tam
trong qua trinh phat trién du lich van héa bén viing tai
thanh pha.

- Chdt thdi phdt sinh ddc biét la rdc thdi: Cac chat thai
phat sinh tai cac diém du lich & Vang Viéng hién nay chua
dugc quan tim dang ké, chiém 75%. Trong tuong lai viéc
dau tu phat trién du lich sé cang lam phat sinh lugng chat
thai l6n, tao thém ap luc cho nganh moi trudng, nganh
du lich cing nhu cdng dong dia phuong. Do dé, chinh
quyén da lya chon viéc chat thai phat sinh clng la van
dé cép thiét can quan tam, dac biét 1a chat thai ran, nham
tao diéu kién tap trung gidi quyét cac vin dé van chuyén,
thai bd, xti ly va quan ly chat thai, huéng dén han ché va
giam thi€u dan lugng chat thai phat sinh tai dia phuong.

Hoat dong luu tra du lich, ciing nhu bat ky hoat dong
kinh t€ khac déu c6 chdt thai. Qua tong hgp nghién ctiu
cho thay chat thai cta cac co s6 kinh doanh khach san,
du lich da dang va nhiéu gém chit thai: Ran, long, khi,
nhung phén 16n 1a chdt thai ran (rac thai). Chat thai ran
tt kinh doanh khach san tai huyén Vang Viéng gom:
Gidy van phong, vt tu nguyén liéu, cac thiét bi, may
moc, thuc phdm, thuc an thita, bao bi, lon d6 hop, chai lo,
thung, 1a cay... Nguon rac thai chinh tti cac khach san nha
hang xudt phat tii cac bd phan: Bép (rac tii cac qua trinh
chébién mon én, thiic an thia, bao bi, lon hép, chai, lo,...)
van phong (gidy to, but viét...), tit khach dulich (sach béo,
lon , hop, rac thai ca nhan,..). Nhin chung, rac thai tit du
lich tai thanh phé c6 cac thanh phan dic trung co ban

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

gan giong vaéi chat thai sinh hoat ctia dan cu trong dia
phuong.

Trong mdy nam gin day, huyén Vang Viéng la diém
dén an toan cho khach du lich, lugng khach du lich
qudc té€ ngay cang tang ca s6 lugng va thanh phén, lam
gia tang s6 lugng khach tham quan dén cac khu du lich
trong thanh phd. Dai véi khach du lich noi dia, do nhu
cau hanh huong, 1& hoi, luu lugng ngay nghi va mtc séng
ctia ngudi dan khong ngling tang 1én, dan dén s6 lugng
khach tui cac dia phuong dén cac diém du lich ddong Tham
Jang, song Nam Song, chg Viang Viéng,... Theo thong ké
ti S& Mdi truong huyén Vang Viéng, mtic trung binh
lugng rac thai ra ti hoat dong du lich tinh tii nam 2015
dén nay la:

- Nam 2015: 182.000 kg tuong duong véi 182 tan

- Nam 2016: 190.000 kg tuong duong véi 190 tan

- Nam 2017: 206.000 kg tuong duong véi 206 tan

- Nam 2018: 219.000 kg tuong duong véi 219 tan

- Nam 2019: 226.000 kg tuong duong véi 226 tin

Du bao Quy hoach tong thé phat trién du lich huyén
Vang Viéng giai doan 2015 - 2025, dén ndm 2025 lugng
khach du lich c¢6 thé 1én dén 5 triéu lugt ngudi. Lugng
khach tang dan dén rac thai gia ting ty 1é thuan theo tliing
nam, sti dung muc tinh trung binh 1 khach dulich thaira
0,8 - 1 kg rac/ngay thi lugng rac thai do khach thai ra vao
nam 2025 la 480.000 kg tuong duong véi 480 tan. Trong
khi do, hé thong xt ly tap trung rac thai trén cac khu,
diém du lich chua dugc hoan chinh va chua dugc dau tu.
Day la ngudn gay 6 nhiém moi trudng quan trong tit hoat
dong du lich tai huyén Vang Viéng, ddc biét 1a nhiing noi
chua dt nang luc quan ly va xt ly chat thai.

Khéi lugng va thanh phan chét thai ran cta khach
san hodc cac co s6 luu tra du lich phu thudc vao quy mo
phong nghi, s6 lugng va chat lugng dich vu ctia co s luu
tri. Thuc té, trong tong lugng chat thai rdn san sinh tu
kinh doanh khéch san, khoang 50 - 70% la chat thai hiiu
co, thudn tién cho viéc xti ly (tdi xt ly).

Viéc vt rac thai buia bai, thu gom va tap két chat thai
ran khong pht hop tai cac co s& luu tria du lich c6 thé gay
ra nhiing van dé nghiém trong vé canh quan, vé sinh moi
truong, suc khoe cong dong. Vi véy, hién nay thanh pho
Béng 6. Thanh phin dién hinh cuaa rac thai tit kinh doanh
khach san va cac dich vu & cac khu du lich tai huyén Ving
Viéng

STT | Thanh phan rac thai Tilé (%)
1 | Thuc phim va rac thai khong tdisinh | 50 - 70
2 | Gidy 10 - 25
3 | Carton (Bia, gidy ddy, clng,...) 6-12
4 | Nhuya 4-7
5 | Thty tinh 2-5
6 Kim loai 2-5
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da c6 nhiéu bién phap dé€ giai quyét van dé nay nhu: TS
chtic thu gom réc thai tli cac di€ém du lich, c6 quy ché ché
tai doi véi cac ca s6 luu tra du lich, quy dinh cac khu d6
rac tp trung, thu gom rac thai vao cac ngay c6 dinh hang
tudn tu cac bai rac tp trung vé cac dia diém xu ly, xay
dung cac khu xt ly réc thai theo chudn quéc té... Dac biét
van dé thu phi vé sinh méi trudng lam nguon kinh phi
phuc vu cho viéc BVMT ctia thanh ph6 d6i véi nguosi dan
(24.000 kip/thang), cac co s6 luu tri khach san, nha nghi
(ap dung thu phi dua trén chat lugng quy mo cua tiing
co &) nhan dugc su ing hd cao va chip hanh nghiém
tuc. Ngoai ra, chinh quyén tai cdc dia phuong ciing van
dong ngudi dan tap trung t chiic thu gom rac thai, don
vé sinh, trong cay xanh tai cac diém du lich ciing nhu noi
sinh séng vao sang tht 7 hang tudn dang la phong trao
dugc cac co quan, t6 chiic va nhan dan hudng ting, tham
gia tich cuc. Két qua dat dugc 1a hién nay huyén Ving
Viéng la mot trong nhiing thanh pho sach, trén dudng
pho rat it khi c6 rac thai viit bua bai tao dung mot méi
truong canh quan trong sach thu hut khach du lich.

3.3. Nhiing thanh tuu va thdch thiic

Dich vu 1@ hanh va van chuyén khéach du lich huyén
Viéng Viéng da dugc ning cao ca vé s6 lugng va chat
lugng. Huyén Vang Viéng la dia phuong diing thi hai
trong ca nudc vé lugng khach du lich quoc té, song lugng
khach quéc té€ nam 2018 mdi dat dugc 311.645 lugt
khach. Ty trong khach dén tii cac nu6c trong khu vyc dat
thap. Ngay nhu thi truong 16n Thai Lan, cac hang i hanh
chi dat dugc mot lugng khach di dudng bo qua ctia khdu
bién gidi. Theo s6 liéu bao cdo ctia it hanh, vin chuyén
duong bo chiém ty trong 61,7%, duong hang khong
chiém ty trong 33,3%. Trong d6 khach dén theo cac co
quan va t6 chitic khac 6 huyén Ving Viéng chiém ty trong
18,6%, khach dén theo cac hang li hanh chiém ty trong
35,5%, khach tu dén chiém ty trong 45,9%][1].

Nop ngéan sach: Médc du diéu kién kinh doanh con
nhiéu kho khan nhung tinh hinh ndp ngan sach cta cac
khach san, nha hang, cic dich vu bd sung trén dia ban
tinh c6 xu hudéng cao hon ndm trudc, ndam 2018 ting
8,19% so v&i ndm 2017[2].

Diém manh

toan xa hoi xac dinh.

Diém yéu

Loi thé ctia dia phuong, nhiing ndm qua du lich | K&t ciu ha tdng con nhiéu yéu kém, loai hinh du lich chua phong
huyén Vang Viéng c6 budc phat trién khd nhanh | pha, xt Iy vé sinh moéi trudng chua tét. Su phoi hgp gitta cac nganh,
nén budc dau tao dugc sy chi y va thu hat khach du | cdp trong moét s6 linh vic quéan ly chua that sy dong bo. Cong tac
lich cting nhu cdc nha d4u tu tao dugc sy y thiic clia | tuyén truyén quang ba, xtc tién du lich con chua dugc quan tim
ding mic, cac dy an d4u tu chdm.

cdu kinh té, co ciu lao dong ctia tinh

Co hoi Thach thuc

Mot s6 tinh lién két v6i tinh Vang Viéng € mé tour | San phdm du lich con don diéu

du, hoat déng kinh doanh dat két qua t6t va ting | Cong tac quan ly nha nudc vé dich vu du lich chua theo kip vé6i trinh
déu tu d€ ma rong quy mo. Hoat dong du lich trong | d6 phat trién.

tinh tiép tuc ting trudng va cé budc chuyén bién | Trinh do nghiép vu chuyén mon ctia cdn bd, nhén vién lam cong
mdi, tich cyc hon trong nhiéu mit, cac chi tiéu kinh | téc kinh doanh du lich, d6i ngt huéng dan vién du lich con bt cap,
té€ nhiém vu ctia nganh, tinh da dé ra, co ban da dat | chua chuyén sau, chua dép ting véi yéu cau, doi hoi ctia khach nhit
dugc, gép phéan thuc ddy qud trinh chuyén dich co | la khach qudc té.

Cong tac quan ly nha nudc vé€ du lich va céng tac xuc tién du lich

dugc chu trong diing muc trong quén ly va t6 chic thyc hién.

4. Kétluan

Nghién cttu da danh gia dugc tinh hinh phat trién du
lich ctia huyén Ving Viéng: O cac khia canh s6 lugng
khéch du lich dén huyén Vang Viéng, s6 lugng co s& vat
chat phuc vu du lich & Vang Viéng, s6 lugng co s6 luu
tra 6 Vang Viéng va danh gia dugc cac loai hinh du lich
6 huyén Ving Viéng & cac khia canh: Kinh té, van héa
-xa hoi, mai trudng doi véi 5 tuyén tham quan tai huyén
Viéng Viéng. Tl nhiing két qua dat dugc nhu trén, chiing
toi dua ramot s6 kién nghi nhu sau:

Thii nhdt, cdn thic hién nghiém tic lugt BVMT va cdc
quy dinh khdc vé BVMT. Theo d6, trong khai thac du lich
phaéi luén nhin manh dén vian dé BVMT va duy tri hé
sinh thai ty nhién v6n cé tai cdc diém du lich. Phai coi
BVMT tré thanh mét trong nhiing nhiém vu quan trong
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trong quy hoach cac dé an, chién lugc phat trién du lich
ctia tinh va cac khu, diém du lich. Bén canh d6, can dung
cac bién bao, pa-nd, ap-phich... xung quanh cic diém du
lich d€ nhac nhd va kéu goi khach du lich, ngudi dan dia
phuong cung chung tay BVMT.

Thii hai, cdi thién chinh sdch dau tu va kéu goi ddu tu.
Theo d6, can uu tién dau tu phat trién hé thong co s& ha
tang tai cac khu, viing phat trién du lich, cac khu, diém
du lich. Viéc quy hoach va dau tu dong b can chu trong
khoéng lam bién déi nhiéu canh quan thién nhién va méi
truong. Ngoai ra, d€ tao diéu kién moi goi dau tu, cac
ban, nganh hoat dong trong linh vuc du lich cta huyén
Vang Viéng can cht dong phoi hop xdy dung nhiing
chinh sach kéu goi dau tu mét cach thong nhat, don gian.

Thii ba, tdng cudng cong tdc qudng bd, xiic tién du lich.
Thuc hién nhiéu bién phap, stt dung phuong tién tuyén

truyén, gido duc, ndng cao nhén thiic vé nganh kinh t€ du
lich trong cac cip, nganh va nhin dan; xay dung va nang
cao hinh dnh ctia du lich Ving Viéng trong ca nuéc, khu
vuc va thé gidi, tao diéu kién thu hut dau tu va nguén du
khéach dén Vang Viéng.

Thii tu, cdn lién két vdi cdc dia phuong khdc. Két hgp
v6i cac doanh nghiép trong va ngoai tinh mé va xay dung
céc tua vé KDL Ving Viéng nham tang lugng khach dén
du lich dia phuong. Ngoai ra, can gi6i thiéu vé mo hinh
du lich néi bat cua dia phuong nham nhin manh yéu t6
tao nén su khac biét khong triing 1ap véi cac dia phuong
khac. Dong thoi, can phat huy nhiing san phdm du lich
dac thu cta tinh nhu: DLST dya vao cong dong véi cac
hoat dong trén dat vudng, dat rting. .. d€ tao nét khac biét
so v6i cac tinh, thanh pho khac, lam co s& cho hoat dong
lién két tua tuyén, tao nhiing trai nghiém da dang cho du
khach.

Thii nam, nang cao chdt luong nguon nhan luc nganh
du lich. Bén canh viéc dao tao nguén nhan luc tii cac
trudng, can khuyén khich doanh nghiép t6 chtic dao tao
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ABSTRACT

tourism types. firmly in Vang Vieng district, Laos.

ASSESS THE STATUS OF THE IMPACT OF TOURISM ON THE ENVIRONMENT
IN VANG VIENG DISTRICT, VIENTIANE PROVINCE, LAOS - EXPERIENCE FOR

Phayvanh Phanthachith, Pham Thi Thu Ha, Tran Van Thuy

Department of Environment, University of Natural Sciences, Vietnam National University, Hanoi

Vang Vieng is a natural tourist area combining convalescence and adventure which attracts quite a lot
of tourists, especially European ones because Vang Vieng has enough elements: eco-tourism, discoveries
associated with the natural cultural tradition ... The article aims to assess the current situation and tourism
activities in Vang Vieng district, Laos and propose some solutions to orient the development of sustainable

Key words: Current status, tourist types, Vang Vieng.
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¢ Moi truong

GIAO DUC MOI TRUGNG CHO sy PHAT TRIEN BEN VONG

CAC CONG DONG DAN TOC THIEU S6 G HUYEN SIMACAI,

TINH LAO CAI

Nguyén Xuéin Cy'!
Nguyén Thu Trang 2

TOM TAT

¢ uy tin trong cdng dong.

Nghién ctiu nay tap trung vao viéc danh gia cac van dé mdi truong, nhén thtic vé moi trudng va anh
hudng ctia moi trudng dén sinh ké ctia ngudi dan toc thiéu s6 6 huyén Simacai, tinh Lao Cai. Két qua nghién
ctiu cho thdy, da xuét hién nhiéu vin dé moi trudng khd nghiém trong va dién bién phic tap & cac vung dan
toc thiéu s6 nhu suy thodi rling, thodi hoa dét va nude. Pac biét, nhiing vin dé cip bach ndi lén trong nhiing
nam gan day la 6 nhiém moi trudng do quan ly chan nudi va chat thai sinh hoat, stt dung thudc bao vé thuc
vat trong nong nghiép. Nghién ctiu cling dé cdp dén nhan thtic va nhiing hanh vi méi truong ctia ngudi Mong
va nhu cau gido duc mdi truong cho cong déng dan tdc thiéu s6 & Lao Cai ndi riéng va vung nui phia Bic ndi
chung. Tu d6, dé xuit khung tiép can trong gido duc moi trudng cho phat trién bén viing véi nguyén tac lay
con ngudi lam trung tam, két hgp gitia kién thtic khoa hoc va kién thtic ban dia phtt hgp v6i boi canh kinh té€
- x4 hoi (KT-XH) ctia ngudi dan toc thiéu s6, thuc ddy trach nhiém cta céc t6 chiic xa hoi va vai tro cia nguoi

T khoa: Nhdn thiic vé méi trudng, cdch tiép cdn, gido duc moi trudng, dan tdc thiéu so.
Nhan bai: 15/3/2020; Svia chiia: 29/3/2020; Duyét dang: 30/3/2020

1. Dat vin dé

Theo truyén thong, ngudi Mong thudng sinh song &
cac vung cao khoang 800-1.500m so v6i muc nude bién.
Hién nay ngudi Mong song rai rac & cac ving mién nui
trén ca nudc, tuy nhién van tap trung chu yéu & cac
tinh viing nui phia Bac, trong d6 Lao Cai la mdt trong
nhiing tinh c6 dong ngusoi Mong sinh song. Simacai
dugc xem la huyén cé nhiéu ngusi Mong sinh séng
cta tinh Lao Cai. Trong nhiing nam gan day, khi diéu
kién KT-XH c6 sy phat trién nhanh thi nhiéu vin dé
moi trudng cling xudt hién cang nhiéu va ngay cang trd
nén nghiém trong hon va c6 tac dong l6n dén sy phat
trién KT-XH va doi s6ng con ngudi, anh huéng dén
su phét trién bén viing ctia cong dong. Do d6, BVMT
hién dugc coi la mot vin dé quan trong va dugc dét ra
nhu mot yéu cu tat yéu dé phat trién bén viing ctia cac
dan tdc thiéu s6. Tuy nhién, nhiéu chuong trinh BVMT
cho céc cong dong dan toc thi€u s6 thuong co hiéu qua

thdp chu yéu 1a do cach tiép can, phuong phap thuc
hién hodc ndi dung khong phu hgp. Do vay, nghién
cliu nay tap trung vao viéc danh gid cac vin dé moi
trudng, nhan thic vé moi truong va dé xuat cach tiép
can phu hgp trong gido duc moi trudng dé phat trién
bén viing cong dong cac dan toc Mdng ndi riéng va cac
dan tdc mién ndi no6i chung, 1y vi du & huyén Simacai,
tinh Lao Cai.

2. Phuong phap nghién ctiu

Nghién ctiu dugc thuc hién trong giai doan 2017-
2018 tai huyén Simacai, tinh Lao Cai. Nghién ctiu da
st dung phuong phap danh gia nhanh néng thon co6
su tham gia ctia ngudi dan (PRA) trong khao sat thuc
dia vé6i cac bang cau hoi ma két hgp véi phong vén truc
ti€p ngudi Mong song trong khu vuc. Su tham gia ctia
ngudi dan trong sudt qua trinh khao sat, tham gia cac
16p tap huin va thuc hién cac moé hinh dugc xay dung
cta du an. Trong do tu viéc xac dinh cac van dé moi
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truong, trao d6i vé cac nguyén nhan va hé qua, thuc
hién trién khai va quan ly va danh gid cic mé hinh.
Nhin chung, bang cau hoi ban cdu tric dugc chia thanh
ba nhéom vin dé chinh: Nhém van dé thu nhat lién
quan dén phat trién kinh té va sti dung tai nguyén thién
nhién, nhém vén dé thd hai lién quan dén nhan thic
ctia ngudi dan vé moi truong va nhém van dé thi ba
lién quan dén cac van dé moi trudng va cong tac gido
duc méi trudng. Do su tuong dong cao vé 161 song va
thoi quen sinh hoat ctia ngu6i Mong 6 Lao Cai, nghién
ctiu da chon ngau nhién 80 h¢ gia dinh ngudi Moéng
thudc 2 xa Sin Chéng va Thao Chu Phin, huyén Simacai
dé€ phong van, ngudi dugc phong vin la ngudi dai dién
cho cht hd. Dua trén cac két qua nghién ctiu thuc té
dé xay dung cach tiép can gido duc moi trudng d€ phat
trién bén viing cac dan toc thiéu s6 cho cong dong dan
toc ngudi Mong & Si Ma Cai. Céch tiép cin gido duc
moi truong nay da dugc ap dung thi nghiém tai 2 xa
Sin Chéng va Thao Chu Phin, huyén Simacai, tinh Lao
Cai da cho thdy su thich hgp va c6 hiéu qua cao.

3. Két qua va thao luan

3.1. Mt s6 ddc diém ciia din toc Méng 6 Lao Cai
Hién nay, ngusi Mong & Lao Cai song tuong doi
tap trung tai cac thon ban, thudng ti vai chuc gia dinh.
Theo truyén thong, nguoi diing dau thén ban c¢é trach
nhiém gidi quyét cac vdn dé chung cta cédng dong.
Ngu6i dan ctia moéi thén ban tu nguyén tuén theo quy
tac dugc quy dinh chung, ddc biét la trong linh vuc san
xudt nong nghiép, chan nuoi gia suc, bao v¢ riing, duy
tri trat tu xa hoi va sy tuong trg gitp dd lan nhau.

Trong nhiéu thé ky trudc, ngusi Mong & vung nui
phia Bac Viét Nam néi chung van s6ng hoa hop véi
thién nhién xung quanh véi nhiing kinh nghiém riéng
cta ho. Dan dan, tu nhiing kinh nghiém nay hinh
thanh cac phong tuc tdp quan, 16i s6ng va luat tuc, nhu
cac quy udc vé bao vé rling, san ban, hai lugm, kinh
nghiém trong viéc dot nuong lam ray va kién tao rudng
bac thang; hinh thanh nén van hoéa va tin ngudng, t6
chtic va hoat dong ctia cong dong.

Nhiing kinh nghiém nay dan dugc dac két hinh
thanh cac kién thtc ban dia va dugc truyén lai trong
moi gia dinh va cong dong, tii thé hé nay sang thé hé
khéc chu yéu bing truyén miéng. Do d6, nhiing kién
thiic ban dia ciing cé nhiéu thay déi theo thoi gian va
& mdi cong dong. Nhin chung cic kién thiic ban dia
la nhiing kinh nghiém séng, kinh nghiém san xuat
quy bau cho nguoi dan toc séng hai hoa véi tu nhién.
Tuy nhién, cac kién thic ban dia thuong bi giéi han
trong pham vi nho ctia cong dong va chi phu hop véi
diéu kién tu nhién, van hoa va KT-XH ctia mot s6 dia
phuong nhat dinh. Dic biét, trong thdi ky phat trién
KT-XH hién nay, h¢ sinh thai ty nhién dang xuéng cap
nghiém trong, nhiéu kién thtic ban dia khong con phu
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hgp trong diéu kién mdi phat sinh. Do viy, can nghién
ctiu va lua chon nhiing kién thiic pht hop véi diéu kién
hién tai d€ dam bao sy phat trién bén viing trong tuong
lai.

3.2. Cdc vdn dé méi trudng néng thén mién niii &
cdc viing ddn toc thiéu sé 6 huyén Simacai

a. Tinh hinh phat trién sdn xudt nong nghiép va sii
dung tai nguyén thién nhién
La vung noéng thon mién nui, quan ly mai trudng
& cac dan toc thiéu s6 ¢ Lao Cai van gip nhiéu kho
khan do kinh t€ va co s& ha tang kém, va nhén thtc
ctia ngudi dan con han ché. Trong nhiing nam vtia qua,
Lao Cai c6 toc do phat trién kinh té€ ting kha nhanh,
v6i tang truéng GDP binh quan giai doan giai doan
2011 - 2015 dat 14,5%/ndm va giai doan 2016 - 2020
dat 12,5%/ndm. Déy la co s¢ lam cho ty 1¢ ho ngheo va
can ngheéo ¢ Lao Cai tuy gidam manh, nhung van con &
muic kha cao 22% vao nam 2017 va 16% nam 2018. Lao
Cai van la moét trong nhiing khu vuc ¢ ty 1é ngheo cao
trong ca nudc. S6 ho nghéo cua Lao Cai tdp trung nhiéu
nhit tai cic huyén Bac Ha, Mudng Khuong va Simacai.
Vi dan s6 ngay cang dong, ap luc d6i véi tai nguyén
thién nhién dang gia ting nhanh chéng, dac biét la tai
nguyén riing va dat, cho sy phat trién KT-XH ctia con
ngudi, vi du nhu nhu truong hgp & huyén Si Ma Cai.
Simacai la mot trong 3 huyén nghéo nhit ctia tinh Lao
Cai, v6i hon 6.500 ho dan, cht yéu la dong bao dan toc
Mong (82,52%). D€ phat trién KT-XH, huyén Simacai
tap trung vao khai thac cac thé manh cua dia phuong,
tan dung lgi thé dat dai cing nguodn lao dong, tap trung
vao hai hinh thitc phat trién san xuit néng nghiép
(trong trot va chan nudi dai gia stc) theo huéng hang
hoéa d€ x6a nghéo nhanh (Bang 1).

Bang 1. Tinh hinh dan s8 va san xuit ndng nghiép & huyén
Simacai

Hang muc Pon 2000 2018 2018 so v6i
vi 2000 (14n)

Dién tich tu ha 23.148* | 23.357,89** 1,01

nhién

Dén s6 Nguoi | 22.394* 60.396 2,70

Dién tich rting | ha 0 3.564,04 -

san xudt

Dit san xuit ha 4.881 7.602,44 1,56

nong nghiép

T6ng dan trdu | Nghin | 11.887 21.127 1,78

bo con

T6ng danlgn | Nghin | 15.030 20.990 1,40
con

Téng dan gia | Nghin | 140.890 185.000 1,31

cam (ga vit) con

Nguon: *[1] **[2]
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Két qua khao sat ¢ 80 ho gia dinh cho thiy, trong
sinh ké hang ngay, ngudi dan toc thi€u s6 néi chung va
ngudi Mong ndi riéng coi tai nguyén thién nhién la san
c6 nén qua trinh khai thac thuong khong gin véi viéc
tai tao va st dung chiing mdt cach khong bén viing. Két
qua khao sat cho thay, c6 téi 74% s6 ngudi dugc hoi co
tham gia khai thac go trai phép trong riing, 71% canh
nuong ray theo hinh thtic chat d6t va 55% c6 sin bat
thu rting (Bang 2).

Bang 2. Khai théc tai nguyén va st dung thudéc bao vé thuc
vat 6 huyén Simacai

Hang muc | Cac hoat S6 ho gia Ty 1é (%)
dong dinh (n=80)

bét riing dé | Co 57 71

lam  nuong | khong 23 29

ray

Khai thac g6 | C6 tham gia 59 74

trdi phép Khong tham 21 26
gia

Sin bat dong | C6 tham gia 44 55

vathoang da | Khong tham 36 45
gia

St dung | C6 st dung 80 100

thuéc BVTV 0 0

b. Qudn ly chdn nudi va chdt thdi sinh hoat
Trong nhiing ndm gan day, diéu kién KT-XH & Lao
Cai da c6 su phat trién dang ké, dong thoi cling la luc

chét thai sinh hoat dugc tao ra dang ké gay 6 nhiém
moi trudng 6 khu vic ndong thon mién nui, ddc biétla &
cac khu vyc xung quanh noi cong cong nhu chg, dudng
lang, khu vui choi cong cdng... Cach phd bién nhat dé
xu ly chat thai sinh hoat 1a d6t don gian (59%), chon
lap don gian trong vuon nha (45%) va xa truc tiép tu
do vao mdi truong xung quanh (41%), bang 3. Ngoai ra
toan bo nudc thai sinh hoat dugc xa thai tryc tié€p vao
dat hodc ngudn nudc tu nhién ma khong ap dung bat
ky xtt Iy nao, gay 6 nhiém moi truong.

Dai v6i quan ly chan nudi, do truyén thong chin
tha tu do v6i quy mo nho, ngudi dan da khong chu y
dén viéc thu gom chit thai chan nudi nén da tré thanh
nguodn gy 6 nhiém moi trudng rat 16n. Tép quan nhdt
vat nuoi dudi san nha van con khéd phd bién (45%) nén
gay 0 nhiém moi truong, anh hudng truc tiép dén stic
khoe con nguoi. Vi tong dan trau bo va lgn chin nudi
& huyén Simacai la trén 42 nghin con, lugng phén thai
ra hang ngay udc tinh khoang 465 tdn/ngay (tuong ting
khoang 169.725 tdn/nam), chua tinh dén lugng phan
thai ra ctia 185 nghin con gia cam. Hon ntia, nhiéu ho gia
dinh khong cé nha vé sinh hodc nha vé sinh khong dap
ung yéu cau (86%), day la nguyén nhan quan trong ctia
nhiéu van dé v¢ sinh nong thon va ngudn goc ctia mam
bénh anh hudng truc ti€p dén stic khde ctia nguoi dan.

¢. Thiéu nuidc cho ndng nghiép va si dung trong nuiéc

Thiéu nudc cho san xuit ndng nghiép va nguén nude
sach cho sinh hoat la rit phd bién & viing nui cao 6 Lao
Cai, dic biét 1a trong muia kho. O cic cong déng dan
toc thi€u s6 ngudi Mong hién nay khong c6 hé thong
cap nudc sach. Phan 16n nguoi dan st dung nudc sudi

Bang 3. Quan ly chit thai chin nudi va chit thai sinh hoat & vung dan tdc thiéu sd cia huyén Simacai

Hang muc Hinh thic quan ly $6 ho gia dinh (n=80) Ty1é (%)

Quan ly chét thai sinh hoat | D6t 47 59
Choén trong vién 36 45

Vit ty do ra mai trudng 33 41
Quan ly nudce thai sinh hoat | Tu chay ra vudn 80 100
Tu chdy ra song, sudi 15 19

Nha vé sinh C6 nha vé sinh mét hai ngén 11 14
C6 nha vé sinh tho so 48 60

Khoéng c6 nha vé sinh 21 26

Xt ly phan gia stc, gia cdm | Nuoi nhét, c¢6 thu don phan 34 43
Khong thu don phan 46 58

Quan ly vat nuoi Chin tha ty do 12 15
Nhét hodc budc & dau san 36 45

C6 chudng nudi nhét riéng 32 40

Nguén nudc sinh hoat Nuéc giéng 2 3
Nuéc giéng dao 10

Nudc sudi ty nhién 68 85

4 5
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ty nhién lam nguén nudc sinh hoat hang ngay (85%).
Trudc day, cac nguon sudi tu nhién tuong doi sach co
thé dap ting cac yéu ciu cho muc dich sinh hoat nhung
trong nhiing ndm gan day, nhiéu nguén nudc da co
d4u hiéu 6 nhiém do c4c chit thai khic nhau, thim chi
ca thudc bao vé thuc vat.

d. O nhiém moi truong do thudc bdo vé thuc vit sit
dung trong nong nghiép
Trudc day, san xuit nong nghiép clia nguoi Mong
chti yéu la canh tic nuong ray theo phuong thic canh
tac truyén thong. Tuy nhién, trong nhiing nam gan day,
ndng nghiép da phat trién theo huéng tham canh véi
cay trong co gia tri kinh t€ cao. Trong canh tac nuong
ray, thay vi phat chat va dét dé canh tac trudc day,
ngudi Mong bay gio st dung thudc diét co (con goi la
thudc co chay) truc tiép d€ diét cd. Hau qua clia viéc
lam dung thudc diét co6 da gdy anh hudéng manh dén
moi truong, c6 thé lam chdm sy sinh truéng va nang
sudt cay tréng, va anh hudng nghiém trong dén stic
khoe con nguoi. Két qua cho thay, 100% ho gia dinh
dugc khao sat déu cé st dung thuéc BVTV trong san
xudt nong nghiép. Nhiéu truong hop ngd doc & nguai
va dong vat va tham chi ti vong da dugc ghi nhén cé
lién quan truc ti€p dén viéc st dung thuéc BVTV trong
ndng nghiép hodc nudc bi 6 nhiém thuéc BVTV. bién
hinh, nhu ndm 2017 tai huyén Simacai c6 16 con trau bi
chét véi triéu chiing bung chudng to, ddy hai, suy kiét
do ngd doc thudc diét cd [3].
3.3. Nhdn thifc moi trudng cdch tiép cdn gido duc
moi trudng cho ngudi Mong 6 Simacai
a. Nhan thiic vé moi trudng ctia nguoi Mong
Két qua khdo sat tai cac cong dong ngudi Mong cho
thay, hdu hét nguoi dan con chua hiéu biét vé ban chat
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cua cac van dé moi trudng ciing nhu céng tic BVMT.
Ho cling khéng nhén thic ddy du vé tac dong gitia khai
thac tai nguyén thién nhién va BVMT d€ phat trién cong
dong bén viing. Co t6i 76% ngudi dan khong nhan biét
dugc cac yéu té moi truong la gi va chi ¢ 24% s6 nguoi
ké tén dugc mot s6 yéu té moi trudng co ban nhu dat,
nudc,... sau khi dugc ggi y thém. Tuy nhién, lai c6 téi
81% nguoi dugc hoi cho rding mdi truong cé tac dong
dén doi s6ng cua ho va 96% cho ring, cin thiét phai
BVMT (Béang 4).

b. Cdch tiép can gido duc méi trucng cho cong
dong ngudi Mong
O céc cong ddng ngudi Mong hién nay, do kinh t&
va co sd ha tang con han ché nén viéc BVMT chua dugc
ngudi dan quan tam dung muc. Nhiing vin dé moi
trudng mdi phat sinh ngay cang nhiéu. Mot van dé can
quan tam hién nay la truyén thong bao v¢ thién nhién
ctia ngudi Mong thuong dugc dya vao tin ngudng
(rting thiéng, riing cam, sudi thiéng,...) da it con dugc
coi trong nhu trudc day. Cac luét tuc trong thon ban
khong dugc duy tri (nhu cing than riing, thin song,
than sudi...), nén 16p ngudi tré tudi ciing it con quan
tam dén cac riing thiéng. Do do, gido duc moi trudng
cho ngudi Mong la rit quan trong dé gop phén tang
cuong cong tac BVMT cho su phat trién bén viing cdng
dong. Van dé kho khan nhat trong gido duc va BVMT
cho cac dan tdc thiéu s6 la lam thay d6i phong tuc tap
quan truyén thong khong con phu hgp véi diéu kién
hién nay. V6i16i song tuong doi khép kin, ngusi Mong
thuong chi tiép thu kién thtic tii bén ngoai néu diéu do
thuc su mang lai lgi ich cho ho. Nén cong tac giao duc
moi trudng d€ phat trién bén viing can phai pht hgp
v6i diéu kién cu thé cua tling cdng dong dan toc va day
dugc xem la yéu t6 quyét dinh c6 y nghia dan dén lam

Bang 4. Nhén thic va hanh vi #ing xt méi truong ciia ngusi Mong 6 huyén Simacai

Thong s Miic &6 nhan biét S6 ho gia dinh Ty 1é (%)
(n=80)

Biét dugc mot s6 yéu té moi trudng K€ dugc mot s6 yéu t6 moi trudng 0 0
K& dugc mot s6 yéu t6 sau khi c6 goi y 19 24
Khong biét 61 76

Téc dong ctia mai trudng dén doi séng | Co 65 81
Khong 2 3
Khong biét 13 16

Su cén thiét BVMT Co 77 96
Khong 0
Khong biét 3 4

Théi d6 Ging xti moi truong Can sy chung tay clia toan dan 80 100
Béo cdo ban quén ly dia phuong 15 19
Nhic nhd, gép y 67 84

Tham gia vao cac l6p tip hudn BVMT | Da tling tham gia 19 24
Chua tham gia 61 76
Su tham gia ctia cdc t6 chiic phi chinh pha 0 0
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thay d6i hanh vi moéi trudng ctia ngusi dan. Van dé
nay ciing dugc dé cap dén trong nghién ctiu ctia Chew-
Hung Chang & Gillian Kidman (2018) cho rang, gido
duc moéi truong khong chi quan trong doéi véi nghién
ctiu vé gido duc bén viing moi truong, ma can phai dat
trong béi canh cu thé va c6 thé dap ting cac yéu ciu vé
phat trién kinh t€ va bén viing ctia cong dong [4].

Viéc xac dinh muc tiéu cho cong tac gido duc moi
truong can dugc cu thé va rd rang, khong nén dit ra
qua nhiéu muc tiéu sé lam cho cong tac gido duc moi
truong khong cé hiéu qua cao. Theo Schroter (2010),
muc tiéu ctia gido duc moi trudng la lam cho ngudsi dan
vé nhan thtic va sy quan tim quan tdm dén mai truong
va cac van dé lién quan dén moéi truong, cé kién thiic,
ky nang, thai d9, sang kién va trach nhiém doi véi giai
quyét cac van dé hién tai va phong ngtia nhiing van dé
moi trudng phat sinh méi [5]. Gido duc moi trudng
dé thic ddy su phat trién bén viing ctia con ngudi, bén
viing xa hoi, bén viing kinh t€ va bén viing moéi truong
tu nhién [6]. Mat khac, trong cong tac gido duc moi
truong cling cin quan tdm dén cac van dé vé dao dtc
moi trudng va cac khia canh vé KT-XH [7]. Tuy nhién
trén thuc té, gido duc mdi trudng thuong khong dap
ung dugc cac yéu cdu do su thay dai lién tuc cua diéu
kién KT-XH ciing nhu cac yéu t6 moi truong [8].

Tu két qua nghién ctu thuc t€ cho thdy, cong tac
gido duc moi trudng dé€ phat trién bén viing cac cong
dong déan toc thiéu s6 phai dat dugc ba muc tiéu sau:
Nang cao nhan thtic vé moi truong, xy dung nang luc
BVMT va thay d6i hanh vi méi trudng ctia moi ngusi
(Hinh 1). Nhiing muc tiéu nay c6 mot méi quan hé ho
trg va thuc ddy.

A Hinh 1. Muc tiéu ctia gido duc moi trudng cho sy phdt trién
bén viing

Vé cach ti€p can gido duc moi trudng cho cong dong
ngudi Mong can c6 su ké thtia va phat huy nhiing mat
tich cuc cua kién thtic ban dia vé st dung tai nguyén
thién nhién, phat huy truyén thong van hoa, ton gido,
tin ngudng, clia nguoi dan tdc. Tuy nhién, cin c6 su
chon loc hgp ly dua trén co s& khoa hoc cho phu hgp
v6i diéu kién ctia tiing dia phuong cu thé.
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Tl cac két qua nghién ctiu thyc t€ & cac cong dong
ngudi Mong & Si Ma Cai cho thdy, gido duc mai truong
dé€ phat trién bén viing cho cong dong dan tdc thiéu
s6 can dua trén cach ti€p cin, bao gébm 6 budc chinh
nhu trong Hinh 2. Cac n¢i dung dat ra can dugc xem
xét trong mdi quan hé chat ché véi dic diém cta cong
dong dan cu dia phuong. Theo do, Budc 1: Khao sat va
thu thép cac thong tin can thiét; Budc 2: Phan tich diéu
kién ty nhién, KT-XH va méi truong dia phuong; Budc
3: Xac dinh cac nguyén nhén va hé qua cta suy thoai
moi truong doéi véi cong dong, cac van dé uu tién can
giai quyét; Budc 4: Thiét ké ndi dung va chuong trinh
gido duc moi trudng d€ phat trién bén viing; Budc 5:
Thuc hién cong tac gido duc moi trudng; Budc 6: Banh
gia két qua ctia chuong trinh gido duc mai truong, diéu
chinh néi dung va phuong phép thuc hién dé€ cé hiéu
qua hon. Noéi dung gido duc moéi trudng can bao gom
3 hgp phén chinh: Cong tac gido duc mdi trudng nang
cao nhan thic va nang lic BVMT cho ngudi dan theo
nhiéu cach khac nhau, nhu: tdp huén, truyén thong
bang hinh anh, t¢ roi,... Thanh l4p cac nhom tu quan
BVMT d¢€ tuyén truyén, t6 chic va duy tri cac hoat
dong BVMT tai dia phuong; Xay dung mo6 hinh BVMT
cu thé dé gidi quyét nhiing vin dé mdi trudng uu tién
6 dia phuong.

A Hinh 2. Khung tiép cdn gido duc méi trudng cho phdt trién
bén viing cong dong dan toc thiéu s

4. Kétluan

Hién nay, diéu kién va mtc song cia nguci Mong
& Viét Nam noéi chung va & Lao Cai ndi riéng da dugc
cai thién dang ké ca. Pong thai, day cing la thoi gian
xudt hién nhiéu van dé moi truong nhu: suy thoai tai
nguyén ring, suy thoai tai nguyén dat va nudc, st dung
khong hgp ly thudc bao vé thuc vat. Cac van dé vé sinh
moi truong nong thén nhu: chit thai chan nuoi, rac
thai va nudc thai sinh hoat,... xuit hién ngay cang phé
bién nghiém trong hon, de doa truc ti€p dén su phat

trién bén viing ctia cong dong. Gido duc moi truong
dugc coi la nhiém vu quan trong dé thay d6i nhan thic,
ndng lyc va hanh vi ting xtt moéi trudng ctia nguoi dan.
Nghién ctiu da chi ra cdc van dé€ moi trudng, cac van dé
vé nhan thiic moi trudng cua ngudi Mong & Lao Cai,
ciing nhu cach ti€p cén td chiic cong tac gido duc moi
truong dé€ phat trién bén viing cac dan toc thiéu s6 &
Viét Nam. Duya trén cac diéu kién ctia nguoi Mong &
huyén Simacai, tinh Lao Cai; nghién ctiu da xac dinh
cac uu tién va dé xudt khung ti€ép can gido duc moi
truong can cd su két hgp kién thic khoa hoc véi kién
thtic ban dia, phat huy trach nhiém cong dong va vai
tro guong mau cua uy tin clia gia lang, trudng ban va
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ABSTRACT

ENVIRONMENTAL EDUCATION FOR SUSTAINABLE DEVELOPMENT
OF ETHNIC COMMUNITIES IN SIMACAI DISTRICT, LAO CAI PROVINCE

Faculty of Environment Sciences, VNU University of Science, Vietnam National University, Hanoi

This study focuses on the assessment of environmental problems, environmental awareness and
environmental impacts on their livelihoods of the Hmong ethnic communities in Simacai district, Lao
Cai province. The research results show that there have been quite a number of serious and complicated
environmental problems in ethnic minority areas such as deforestation, land and water degradation. In
particular, pressing issues that have emerged in recent years are environmental pollution due to livestock
raising, domestic waste and the use of pesticides in agriculture. The study also addresses the awareness and
environmental behaviors of the Hmong people and the need for environmental education for ethnic minorities
in Lao Cai in particular and the northern mountainous areas in general. The study proposes an approach
framework in environmental education for sustainable development with a people-centered principle,
combining scientific and indigenous knowledge in the socio-economic context of Hmong ethnic minorities,
promoting the responsibility of social organizations and the role of prestigious people in the community.

Key words: Environmental awareness, Environmental education, Approach framework, Ethnic minorities.
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¢ Méi trusng

NGHIEN CUU THAI D0 CUA NGUGI DAN THANH PHO
HA LONG DOI VOI VIEC SUDUNG SAN PHAM NHUA

DUNG MOT LAN

Vii Thanh Ca, Hoang Thi Hué |(1)
Trinh Thi Minh Trang
Nguyén Thi Khanh Ly, Lé Hoai Thu

Toém tat:

nhya dung mot lan.

O nhiém chit thai nhya (CTN) & bién 12 mot trong nhiing de doa 16n nhit ctia dai duong thé gidi, da va
dang pha hoai cac hoat dong kinh t€ - x4 hoi tai cac viung bién va vung bd bién. Van dé giam thiéu 6 nhiém
moi trudng do CTN rat kho dugc thuc hién bang cach thay thé cac san phdm nhya (SPN) dung mét 14n, ma
phai nghién cttu giai phap dé€ ngudi dan giam thiéu st dung, téi st dung, ti ché va st dung cac san phdm than
thién v6i moi trudng. D€ moé hinh nay hiéu qua, cin phai nghién ctiu, xay dung cic gidi phdp tuyén truyén
nhdm thay d6i théi d ctia ngudi dan d6i véi viéc st dung cac SPN dung mot lan.

Bai viét trinh bay nhiing két qua diéu tra thai do ngudi dan TP. Ha Long, tinh Quang Ninh vé SPN dung
mot 1an (v6i 330 phiéu diéu tra). Két qua cho thdy, viéc nguoi dan st dung SPN dung mot 1an ngay cang tang
vé s0 lugng, tin sudt sti dung, trong d6 s6 lugng tui nildong tu 30 - 45 san phdm/ngay. Bén canh do, thai do tu
giac phan loai ctia ngudi dan va cac ho kinh doanh chi dat muc trung binh, chiém 70% tong s6 dan trén dia
ban. Ty 1¢ ngu6i dan tai ché va tai st dung SPN diing mét 1an tuong doi it, chi khoang 5 - 20%. Nghién ctiu
ciing da dé xudt mot s6 giai phap nham giam thiéu CTN & bién tai Ha Long.

Tu khoa: Thdi dj, nhua dung mot ldn, rdc thdi nhya, rdc thdi nhya & bién, gidi phdp gidm thiéu rdc thdi

Nhdn bai: 19/3/2020; Stia chita: 23/3/2020; Duyét ding: 25/3/2020.

1. Dat van dé

Su gia ting san xudt, budn ban va st dung dan téi
gia ting CTN thdi ra cac dong song, hodc bién, lam 6
nhiém bién. Theo Jambeck va nnk (2015), hién nay,
dai duong thé giéi da chia khoang 275 triéu tdn CTN,
gy thiét hai t6i 8 ty USD cho hé sinh thdi bién.

O nhiém CTN & bién 1a mot trong nhiing de doa 16n
nhat cta dai duong thé gisi, da va dang anh hudng dén
cac hoat dong kinh t€ - xa hdi tai cac ving bién, viing
b& bién nhu du lich, nghi dudng, nghé c4, giao thong,
moi trudng, da dang sinh hoc bién... Mot khi CTN da
thodt ra bién, mot phan sé bi song danh dat vao cac bai
bién, nhung phan 16n sé bi dong chay bién mang di,
tao thanh khu vuc tip trung CTN trén bién, hodc lang
dong dudi day bién dai duong. Do véy, viéc thu gom
CTN da troi dat ra bién 1a kho khian, ton kém, thim
chi 1a bat kha thi. Mcllgorm va nnk (2011) udc tinh,

! Khoa Méi truong, Trudng Dai hoc TN & MT Ha Noi
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cac thiét hai do CTN 6 bién gy ra cho cac nganh cong
nghiép bién tai khu vuc chau A - Théi Binh Duong
khoang 1,26 ty USD/nam. Vi thé, giai phap hiéu qua
nhit d€ ngan chan mdc d6 gia tang 6 nhiém CTIN &
bién va dai duong 1a ngan chin & ngudn.

Vién dé giam thi€u 6 nhiém mai trudng do CTN cén
tim ra gidi phap d€ ngudi dan co6 thé tu chéi (Refuse),
giam thiéu st dung (Reduce), tai si dung (Reuse),
tai ché (Recycle) va st dung cac san phidm than thién
v6i moi trudng thay thé (Replace), hay noéi cach khac
la 4p dung mo hinh 5R cho cdng dong. P€ mo hinh
nay hiéu qua, can nghién ctiu, xay dung cac giai phap
tuyén truyén nham thay d6i théi d¢ cta nguoi dan doi
v6i viée stt dung cac SPN dung mot lan.

Bai viét trinh bay két qua diéu tra thai d6 ngudi dan
TP. Ha Long d6i v6i SPN duing mdt 14n va dé xuat giai
phap giam thiéu CTN & bién tai Ha Long. Do tinh chét

phé quat, cac gidi phap dugc dé xuét c6 thé nhan rong
va ap dung cho cac dia phuong khac trén ca nudc.

2. Phuong phap nghién ctu

2.1. Phuong phap thu thdp dii liéu

- Phuong phap thu thdp dit liéu thit cdp: Thu thap
cac thong tin vé di€u kién ty nhién, tinh hinh kinh té -
xa hoi ctia khu vyc bang phuong phap tong hgp cac s6
liéu thong ké tai TP. Ha Long.

- Phuong phdp thu thap dii liéu so cdp: Tai liéu so
cdp dugc thu thép truc tiép trong qua trinh trién khai
nghién ctiu, thu thip thong tin, s6 liéu tii cong dong tai
TP. Ha Long qua phiéu diéu tra va phdng van truc tiép.

2.2. Phuong phdp diéu tra xa hi hoc

- Doi tugng diéu tra: Ngusi dan, khach du lich, hd
kinh doanh va cdn b moi truong.

- X4c dinh ¢6 mau va chon mau:

C& mau dugc tinh theo cong thiic (1):

N
- 1
" 1+ Nxe® ( )

Trong d6: n la ¢6 mau diéu tra; N la téng s6 dan
trong khu vuc nghién ctiu va e 1a muic sai s6 chdp nhén
(trong khoang tti 0,005 - 0,1) (Glover, 2003). D€ dam
bao do chinh xac ctia nghién ctiu, ching t6i da chon e
= 0,055.

Vi téng s6 dan 300.670 ngudi trong TP. Ha Long
(tinh ca ngudi khong ding ky cu tra), lugng mau can
thiét tinh theo cong thtic (1) 1a 330 ngudi dugc chon
ngau nhién. D€ dam bao tinh dai dién vé ngudi tiéu
thu, phan phoéi va quan ly, trong s6 330 phiéu diéu tra,
¢6 100 ngudi dan tai phuong Hong Hai va 100 ngudi
dan tai phuong Cao Thang, 100 ngudi ban hang, 20
khach du lich va 10 can bd lam cong tac vé moi truong
tai Chi cuc BVMT tinh Quang Ninh.

No¢i dung phiéu phong van dugc thiét ké riéng cho
4 doi tugng néu trén, véi cac ndi dung nhu:

- Thong tin cd nhan: Ho tén, d6 tudi, gidi tinh, nhan
kh4u, trinh d¢ hoc vén, nghé nghiép, thu nhép;

- Hién trang st dung SPN dung mo¢t lan va quan
ly CTN.

- Thai do d6i véi viéc phan loai, tai ché, tai stt dung
va tli choi st dung SPN dung mot lan.

- Nhan thtic d6i v6i CTN & bién tai Ha Long.

- Panh gid sy sdn long tham gia khi thuc hién céc
chu truong, chinh sach cua dia phuong vé quan ly SPN
dung mot lan va quan ly CTN.

3. Két qua va thao luidn
3.1. bdc diém cia doi tugng khdo sdt

Vé d6 tudi, ty 1¢ do tudi tii 41- 60 tudi clia ngudi
dan, nguoi ban hang va can b méi truong chiém ty 1é

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

cao nhdt (Bang 1). Riéng doi véi khach du lich thi do
tudi tui 25 - 40 tudi chiém ty 1é cao (65%).

Béng 1. Ty 1¢ d9 tudi tii 41 - 60 tudi ctia ngudi dan, ngudi
ban hang va can by méi truong

Dai tugng Nguoidan | Ngudiban | Can bo moi
hang trudng
Ty 1é 57% 49% 80%

C6 thé thay, trinh d) hoc vén ctia ngudi dan TP. Ha
Long kha cao tii trung hoc co s& dén dai hoc. Ddc biét,
trinh d6 hoc van cua ngudi dan va nguoi ban hang chu
yéu 1a trung hoc phd thong, 14n lugt 1a 33,5% va 58%.
Trinh do hoc van anh hudng 16n dén thai d9, cting nhu
su hiéu biét vé viéc sti dung SPN dung mdt lan.

Vé thu nhép cua cac doéi tugng khao sat tai TP. Ha
Long & mtic trung binh kha, tii 3 - 7 triéu/thang chiém
hon 50%. Mtc thu nhip anh huéng dén kha nang tiéu
dung SPN dung mot 14n.Thu nhép cang cao thi kha
ndng tiéu thu SPN dung mot lan cang 16n.

Nhin chung, d¢ tudi, trinh d6 hoc vin va miic thu
nhép la cac yéu t6 anh hudng l6n dén viéc st dung,
phan loai, tai st dung, tai ché va tii choi st dung SPN
cta nguoi dan Ha Long.

Theo Hinh 1 cho thdy, 90% ngudi tra 16i phong van
biét dén tac dong tiéu cuc cta viéc st dung cac SPN
dung mot 14n, day 1a mot trong nhiing van dé dugc
quan tdm tai TP. Ha Long, s6 con lai thi khong biét,
hodc it quan tdm. Chu yéu ngudi dan cip nhat nguén
thong tin vé van dé nay qua bdo dai, ti vi va internet,
mot sO it biét qua truong hoc va co quan, chuong
trinh truyén thong tai dia phuong, do do, phuong tién
truyén thong hién nay da tré thanh kénh thong tin
chinh cung cap vé BVMT.

A Hinh 1. Ty 1¢ hiéu biét ciia doi tugng phdng vin vé tdc hai
cuia SPN dung mot ldn

3.2. Hién trang su dung va hién trang qudn ly
SPN dung mot lan
Hién nay, tui ni long, hay cdc SPN diung mdt lan
(chai nhua, c6c nhua, 6ng hut, hop x6p) da tré thanh
vat dung khong thé thiéu trong cudc séng clia ngudi

Chuyén dé |, thang 3 nam 2020 | 79



¢ Moi truong

dan boi da s6 qua phong vén truc tiép, da s6 cho ring,
cac SPN dung mot 1an c6 gia thanh ré, tién lgi va trg
thanh théi quen khé bé ctia nguoi dan. Qua viéc thu
thap thong tin phiéu diéu tra tii 200 ho gia dinh va 100
h¢ kinh doanh dugc phong van cho thay, ho déu st
dung cac san phdm nay hang ngay, véi s6 lugng thé
hién qua Bang 2 va Bang 3.

Bang 2. SO lugng SPN dung mét 1an cac loai dugc sti dung
clia ngudi dan phudng Hong Hai va phudng Cao Thing

Tuinilon | Chainhya | Céc nhya 6ng hat
Khong st 0 44 81 92
dung
Duéi 5 179 155 117 105
(céi/ngay)
5-10 (cai/ 19 3 2 3
ngay)
Trén 10 2 0 0 0
(céi/ngay)

Bang 3. S6 lugng SPN dung mét 14n cac loai dugc st dung
ctia h¢ kinh doanh phuéng Hong Hai va phuong Cao
Thing

Tui Chai Céc Ong Hop

nilon | nhya | nhya huat x0p
Duéi 20 (cai/ 9 97 84 87 88
ngay)
Tu 20 - 50 72 3 13 12 12
(cdi/ngay)
Tu 51 - 70(céi/ 11 0 3 1 0
ngay)
Trén 70 (cai/ 8 0 0 0 0
ngay)

Céac mat hang ho kinh doanh ban thé hién mdc do
sti dung cac SPN dung mot 14n d€ phuc vu cho hoat
dong kinh doanh ctia minh, trong dé cdc mit hang
dugc ban chiém ty 1¢ 16n nhu: rau chiém 16%, d6 dn
san chiém 15%, hoa qua chiém 12% va cac mdt hang
khac nhu hang kho, quan do, thit, tring... véi cac ty 1¢
thap hon.

bay la két qua khong méy kha quan vé viéc mua ban
va st dung cac SPN dung mdt lan cua ngudi dan, ho
kinh doanh nhung ho cting da cé nhiing nhén thtic co
ban vé tac hai cia CTN d6i v6i con ngudi, moi trudng.

Cé6 159/300 ngudi dan, ho kinh doanh cho ring,
cdng tac quan ly cta cac co quan chiic nang vé viéc st
dung, phén loai, tai st dung, tai ché, tii choi sti dung
SPN dung mét lan & muc trung binh va kém. Chinh
quyén dia phuong van chua cé nhiéu chinh sach ho
trg cac ho kinh doanh thay thé SPN dung mét 14n bang
cac vat liéu than thién véi moi truong. Cac bién phap
dua ra cht yéu la mot s6 chuong trinh truyén thong
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tap hudn, chién dich méi trudng cho cac ho dan nhu
“Ngay Cht nhat xanh”, “5 khong, 3 sach”... nham kéu
goi nguoi dan han ché st dung cac d6 nhya dung mot
l4n, tao y thic t6t trong cong dong dia phuong.

Bang 4. SO lugng ddi tugng phong vin san sang tham gia
hoat dong BVMT tai TP. Ha Long

Traloi Cau hoi: Ong (ba) c6 sin sing tham gia tuyén
truyén hodc thu gom bt ci vat dung nhya nao
ong (ba) thdy trong nha, ngoai duséng thim chi
ca khi dng (ba) di du lich?

Ho gia Ho kinh | Khéach du T6ng
dinh doanh lich
Sén sang 195 57 17 269
tham gia
Khong 5 43 3 51
tham gia

Bang 4 cho thdy, 43/100 nguci ban hang, 5/200
nguoi dan va 3/20 khach du lich khong muén tham
gia cac hoat dong gidm thiéu rac thai nhya. D€ tim
hiéu nguyén nhan cta su chénh léch nay, nhom tac gia
da tryc tiép phong vin, da s6 cho rang, trach nhiém
giam thi€u 6 nhiém méi truong do CTN géy ra la ctia
co quan quan ly vé moéi truong va ho khong cé thoi
gian d€ tham gia hoat dong BVMT. Day chinh la mét
trong nhiing khoé khan cua cdc can b moi truong khi
thuc hién cac chuong trinh truyén thong, hay ap dung
chinh sach tai dia phuong. Tuy nhién, cé 85% khach
du lich dugc phong vin san sang tham gia cac hoat
dong BVMT.

3.3. Thdi d6 ciia nguoi dan déi véi viéc phan logi,
tdi ché, tdi sit dung va tii chéi st dung SPN ding mot
lan

Hién nay, ty 1é thu gom chat thai ran sinh hoat
(CTRSH) tai TP. Ha Long dat khoang 84%. Nguon
phat sinh CTRSH tu cdac ngudn cht yéu sau: Cac ho
dan; co quan, trudng hoc; ca s&'y té; tui khu vuc du lich,
nha hang; duong phd, cong vién, bén xe. Doi véi cac
h¢ dén dugc phong vén, c6 t6i 86% ngudi dan phudng
Hoéng Hai va 68% ngudi dan phudng Cao Thiang khong
phan loai trude khi d6 rac, thuong gép chung rac thai
nhua dung moét 1an v6i CTRSH nhu d6 én thtia, vo hoa
qua, bong den v&, bao bi bd di... (Hinh 2). S6 ngudi
dan, h¢ kinh doanh con lai khi dugc phong van cho
biét, c6 phén loai riéng cac d6 dung nhya nhu chai
lo dung d6 da qua st dung dé dem ban cho cac don
vi ¢6 nhu cau. Bén canh d6, qua phong vén, cac can
bo tai Chi cuc BVMT tinh Quéng Ninh ciing danh gia
thai do tu gidc phan loai ctia ngudi dan va cdc ho kinh
doanh chi dat muc trung binh (70%). Diéu nay cho
thdy, viéc phéan loai ctia ngudi dan chua cao va gay kho
khin cho nhéin vién vé sinh trén dia ban khi ho di thu
gom rac.

A Hinh 2. Ty ¢ d6i tugng phong vdn phan logi rdc thdi nhua
dung mot ldn tai phuong Hong Hdi va phudng Cao Thing

Hoat dong tai ché va tai st dung nhya dung mot
lan cta ho dan trén dia ban chua dugc phé bién rong
rai va chua nhan dugc sy ung ho ctia ngudi dan. Trong
tong s6 ho kinh doanh dugc phong vén, cé 15 ho kinh
doanh vé linh vuc do dn, thiic uéng va 90% trong so
do st dung cac mang boc dé bao quan thyc phdm ma
khong biét rdng, nhiing tdim mang boc nay dugc lam
ttt nhya PVC chtta chat gay ung thu. Dac biét, cac clia
hang d6 udéng, quan dn nhanh quanh khu chg Cao
Thing va phuong Hong Hai, ngoai viéc thuong xuyén
stt dung cac san phdm hop x6p, coc, diia, thia mot 1an
dé€ dung do an cho khach mang vé, ho con téi st dung
cac c6¢c nhya dung mot 1an khi phuc vu khach an tai
quan vi su tién loi ctia ching. Doi véi cac ho gia dinh,
cht yéu tai st dung 2 - 3 1an nhiing tui ni 16ng va chai
nhua da qua st dung, sau khi st dung, cac san phdm
chua dugc phan loai ma gdép chung véi rac thai sinh
hoat. C6 s6 it ngudi dan tai ché cac chai nudc da qua
stt dung thanh do trang tri trong nha, con lai déu gom
chai nhua d€ ban cho cic don vi thu mua c6 nhu cau
nhu ho tai ché, co s tai ché.

Tinh dén dau nam 2019, TP. Ha Long c6 khoang
300.670 ngudi dan, néu mdi ngudi dan tii choi st dung
SPN dung moét 1an trong ngay thi c6 thé giam thiéu
hon 300.000 SPN cac loai, lugng rac thai nhya ciing
tang it hon. Tuy nhién, khi dugc hoi vé viéc ¢ san
sang ti choi stt dung SPN dung mét lan & noi cong
cong thi c6 56/320 nguoi dong y, trong dé c6 23 ho
phuong Hong Hai (chiém 41%), 27 ho phuong Cao
Thang (chiém 48%) va 6 khach du lich (chiém 11%),

B Flurimg Hong Hai
B Phuémg Cao Thing

B Khach du lich

A Hinh 3. Ty 1¢ doi tuigng phong vdn sin sang tir chéi stk dung
SPN diing mét ldn

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

s6 con lai theo théi quen va phan xa khi ngudi ban
hang dua tdi ni 16ng, 6ng hut, hop x6p... ho da khong
tu choi (Hinh 3). Nhiéu ngudi dan khi di chg van xin
thém tdi ni long d€ bao quan do6 vi ho nghi thuc phdm
sé sach hon khi khong ti€p xtc v6i khong khi bén
ngoai, cht yéu la nhiing ngudi noi trg. Tuy nhién, van
c6 thai d¢ tich cuc ctua nguoi dan khi c6 50/200 ngudi
dugc phong van tra 16i rang, ho mang lan, tdi xach, gio
dé dung d6 véi tan sudt khodng 2 - 3 lan/tuén, cht yéu
la nhiing nguoi da nghi huu vi nhiing nguoi dang 6 do
tudi di lam, thuong khong muén mang cong kénh va
khong c6 thoi gian d€ mang tui tit nha d€ di chg, siéu
thi...

3.4. Dé xudt cdc gidi phdp gidm thiéu lugng CTN
6 bién tai TP. Ha Long

Can cu vao két qua phan tich trén, mdt s6 giai phap
phu hgp véi dac diém ctia ngudi dan nhu sau:

Thii nhdt, xay dung cdc md hinh céng dong tham
gia BVMT nhu: M6 hinh lang, xa BVMT, m6 hinh
thanh nién xung phong tham gia truyén théng, don
dep CTN & bién... d€ ngudi dan cd y thiic trach nhiém
v€ BVMT ndi chung va BVMT bién noi riéng.

Thit hai, t& chuc cac cudc thi, phong trao vé BVMT
gitia xa, phuong nhu: Cu¢c thi vé phan loai chat thai
tai ngudn, phong trao chéng CTN, don dep, thu gom
CTN ¢ bién... d€ cung cdp cho ngudi dan thong tin
can thiét vé tac hai cia CTN d6i v6i moi trudng, dac
biét 1a moi trudng bién, cung cdp thong tin vé viéc
phan loai, tai st dung, tai ché va tii chéi st dung SPN
dung mot lan.

Thit ba, tai cac khu dan cu, t6 dan phd, cin lap dit
kh4u hiéu, bang hiéu, bang ron, ap phich vé tac hai cta
rac thai nhya dén con ngudi, mdi trudng va kinh té -
xa hoi; cach phan loai, tai st dung, tai ché SPN dung
mot 1an.

Thii tu, 16ng ghép cac kién thic, thong tin vé viéc st
dung, tai st dung, tai ché, tit choi st dung va st dung
cac san phdm thay thé than thién vi moi trudng vao cac
cudc hop té dan pho, cac budi don dep cua té dan pho.

Doi vdi nguidi bdn hang

D6i véi ngusi ban hang, can thuc hién tuyén truyén
dé khuyén khich thay d6i viéc st dung tdi ni long bang
cac loai tai than thién véi moi trudng nhu tai vai, tai
gidy, tui phan hay sinh hoc.

Doi véi khdch du lich

Lap dat cac bang ron, khéu hiéu... tai cac khu du
lich, khu vui choi, noi tap trung dong khach du lich;
trinh chiéu cdc doan phim, video ngan vé tac hai cta
CTN dén moi trudng néi chung va mai trudng bién noi
riéng dé truyén tai thong diép BVMT dén khach du lich.
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Dong thai, phéi hgp véi cac cong ty du lich d€ 1ong
ghép gido duc, truyén thong dén khach du lich vé tac
hai cia CTN dén moi truong bién va khu du lich; T6
chtic cic budi trién 1am tai khu vui choi, khu du lich
dé trung bay cac btic tranh, tdc phdm vé tac hai cta
CTN dén stic khoe con nguoi, hé dong, thuc vat va moi
truong.

Déi vé6i cdn b moi truong

+ Can nang cao ndng lyc truyén thong, quan ly moi
truong cho cac can bg lam cong tdc quan ly mai truong
dia phuong. Thoi gian qua, S6 TN&MT Quéng Ninh
da phoi hgp véi cac co quan, don vi t6 chuc tip huén,
nang cao nang luc cho can bo quan ly va cac doan thé
cdp tinh, huyén, thanh phé vé viéc phan loai, tai su
dung, tai ché va tu chdi st dung SPN dung mot lan,
CTN 6 bién.

+ Can trang bi cho cac can b moi trudng mot cach
hé thong héa quy dinh phap luat vé CTN va CTN &
bién, gitp ho cht dong xay dung ké hoach thuc hién
cac quy dinh phap luat vé BVMT.

+T6 chiic cac hoat dong tuyén truyén phd bién
thong qua hoi nghi 16ng ghép, cudc thi tim hiéu kién
thiic phdp luat... d€ nang cao y thic, traich nhiém
BVMT cho can b tai dia phuong.

Bén canh d9, viéc han ché sti dung SPN dung mot
lan sé hiéu qué néu dugc ho trg bang giai phap tai
chinh. Nhu da chi ra trong két qua diéu tra, mot trong
nhiing nguyén nhéin lam tang lugng st dung cac SPN
diing mot 14n la gia cia SPN qua ré. Do vay, d€ giam
viéc tiéu thu SPN dung mot 1an hiéu qua can phai st
dung giai phap tai chinh dé tang gia cac loai san phdm
nay. Vi thdm quyén quy dinh mdc thué sdn xuit, buoén
ban, tiéu thu cac loai SPN la do Nha nud6c ban hanh,
nén TP. Ha Long chi c6 thé ban hanh céc loai phi moéi
truong lién quan t6i loai sdn phdm nay. Can chu trong
nghién ctu ky cac van ban phap luat va danh gia tac
dong, cing nhu tinh kha thi cta gidi phdp nay dé dam
bao ap dung hiéu qua.
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4. Két luan va kién nghi

Qua qua trinh danh gia, khao sat véi dé tai “Nghién
ctiu thai d¢ cta ngudi dan TP. Ha Long doi véi viée st
dung SPN dung moét 14n phuc vu dé xuat chinh sach
giam thiéu rac thai nhya ¢ bién”, nhom tac gia da thu
dugc mot s6 két qua sau:

Thii nhdt, két qua phan tich phiéu diéu tra khao
sat cac doi tugng ngudi dan, ngudi ban hang tai hai
phuong Hong Hai va Cao Thing (TP. Ha Long), khach
du lich va can b6 moi trudng véi téng ¢ mau la 330
phiéu nhan thdy, hién trang st dung SPN dung m¢t lan
ctia nguidi din va ngudi ban hang ngay cang gia ting
vé s0 lugng, tan sudt st dung 1a hang ngay. Trong do,
tai ni 1ong dugc 100% ngudi dan va ngudi ban hang
stt dung. Cac loai hinh kinh doanh st dung nhiéu SPN
dung mot 1an la thuc phdm tuoi séng, d6 dn nhanbh,
hoa qua, d6 kho véi s6 lugng ti 30 - 45 san phdm/
ngay. Bén canh do, hién trang quan ly SPN dung mot
lan dang & muc trung binh.

Thit hai, thai do tu giac phéan loai cia ngu6i dan va
cac ho kinh doanh chi dat muc trung binh, chiém 70%
trong tong s dan trén dia ban. Cong tac phén loai tai
ngudn, thu gom va xt ly rac thai nhuya chua hiéu qua.
Ty ¢ ngudi dan tai ché va tai st dung SPN dung mot
lan tuong doi it, chi khoang 5 - 20%. Ngugi tiéu dung
cing mong mudn cac san phdm than thién véi moi
truong nhu tdi vai, 6ng hit co,... c6 thé thay thé 80%
cac SPN dung mot 14n trén thi trudng dé€ giam thiéu
hién trang 6 nhiém nhua.

Qua do, TP. Ha Long cin tang cudng trién khai cac
chuong trinh gido duc truyén thong nham ning cao
nhan thic cta cong dong, phu hgp vdéi tliing dic diém
déi tugng nhu ho gia dinh, h¢ kinh doanh va khach du
lich, dong thoi khuyén khich cong dong dan cu han
ché st dung SPN dung mot lan va tai st dung nhiéu
lan cac san phdm thén thién v6i moi trudng. Bén canh
dod, van dé phan loai rac tai nguén can dugc uu tién
giai quyét dé€ kiém soat dugc lugng rac thai nhua troi
dat ra bién, gay suy thodi hé sinh thai bién va kinh té
khu vicm
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(Acheta domesticus). In exploring animal behavior in
laboratory and field, ed. B.]. Ploger and K. Yasukawa, 31-
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RESEARCH ON HALONG RESIDENTS’ ATTITUDES TOWARDS
DISPOSABLE PLATICS ITEMS

Vii Thanh Ca, Hoang Thi Hué, Trinh Thi Minh Trang
Nguyén Thi Khanh Ly, Lé Hoai Thu
Falcuty of Environment

Hanoi University of Natural Resources and Environment

ABSTRACT

Pollution of marine plastic waste is one of the world's greatest threats to the ocean, and has been damaging
economic and social activities in the seas and coastal areas. The problem of reducing environmental pollution
due to plastic waste is difficult to be done by replacing disposable plastic products but having to research
solutions so that people can refuse, minimize use and reuse, recycle and use eco-friendly products. For this
model to be effective, it is necessary to research and develop propaganda solutions to change people's attitudes
towards the use of disposable plastic products. The paper presents the results of surveys on the attitude of
people in Ha Long City with disposable plastic products, the total sample size is 330, recognizing that the
current situation of using disposable plastic products of people and people sales are increasing in quantity,
frequency of use is daily, in which plastic bags are used in the amount of 30-45 products/day. Besides, the
self — discipline attitude of people and business households is only at average, accounting for 70% of the total
population in the area. The percentage of people recycling and reusing disposable plastic products is relatively
small, only about 5 - 20%. The study also proposed some solutions to reduce plastic waste in the sea in Ha
Long such as communication to raise public awareness; and recommend some management solutions.

Key words: Attitude, disposable plastic, plastic waste, marine plastic waste, solutions for reducing disposable
plastic waste.
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¢ Méi trusng

XAY DUNG MO HINH U KI KHi THANH PHAN HUU €O
TRONG CHAT THAI RAN SINH HOAT

Nguyén Thi Thu Ha'*

TOM TAT

T khéa: Chdt thdi rdn sinh hoat, ki khi.

Lugng chat thdi ran sinh hoat (CTRSH) & Viét Nam ciing nhu trén thé gidi dang tang 1én nhanh chéng,
tao ap luc mai trudng cho cac do thi néu khong xti ly t6t nhung ciing la mét nguon tai nguyén rat doi dao néu
tan dung t6t. Xu huéng xtt Iy CTRSH trén thé giéi hién nay la giam ti 1¢ chon ldp, tang ty 1€ tai ché va G sinh
hoc. Hang loat cdc nha may xt ly CTRSH béng phuong phap ki khi & cac nudc Chau Au va cac khu vuc khac
da dugc x4y dung. Phuong phap t sinh hoc ki khi phtt hgp véi diéu kién Viét Nam vi: Thanh phin CTR hiiu
co chiém ty 1¢ cao trong CTRSH tai Viét Nam; Diéu kién khi hau Viét Nam c6 d6 dm cao nén phu hgp véi cac
qua trinh 0 sinh hoc; Chi phi xti Iy bang cong nghé 1 sinh hoc kha thip so véi cac cong nghé khac; Giam dugc
lugng CTR cén chon ldp; Giam dugc lugng khi nha kinh gay bién d6i khi hiu; Tao dugc san phdm mun hiu
co tot cho dat; Thu hoi dugce san phdm khi c6 gia tri cao.

Nhan bai: 23/3/2020; Stia chiia: 28/3/2020; Duyét dang: 30/3/2020

1. Qua trinh phan hay cac thanh phin hiiu co
trong CTRSH bang phuong phap u ki khi.

Qua trinh chuyén héa sinh hoc ki khi gém nhiéu
giai doan noi tié€p nhau trong dé chat hitu co ban dau
lién tuc bi pha v& thanh nhiing chit c6 khoéi lugng phan
tti nho hon duéi tac dong ctia nhiing nhém vi sinh vat
dién hinh. Cu thé ngudi ta chia qua trinh thanh 04 giai
doan chinh: Thuy phan héa, axit hoa, axetat hda, metan
héa theo so d6 Hinh 1.

Budc dau tién (thuy phén, con dugc goi la hoa tan)
pha v& cac thanh phan trong lugng phén tu cao thanh
cac chat hiiu co hoa tan nho hon. Cac vi sinh vat thay
phan c6 kha niang chdng lai cac bién dong moi truong
va cac doc t6 cd thé c6 trong nguyén liéu. Ching c6 thé
hoat dong trong pham vi pH réng (4-11). Tuy nhién,
gia tri pH trong khoang 6 - 8 thuong dugc bao cao la
mang lai diéu kién lam viéc t6i uu cho qua trinh thuy
phan [4].

Budc thu hai (axit hoa - acidogenesis) bién déi cac
san phdm cua qua trinh thuy phén thanh cic axit béo
dé bay hoi (VFA) nhu axit propionic, axit butyric, axit
axetic va ethanol do tic dong cua vi khudn gay axit.
Chung c6 dic diém ting truéng manh va nhanh véi
thoi gian nhan doi t6i thiéu 1a 30 phat [3]. Cac diéu
kién pH anh hudng ding ké dén cac san phdm VFA.

! Trudng Dai hoc Kién tric Ha Nji
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A Hinh 1. Qud trinh chuyén héa sinh hoc ki khi chdt hiiu co

Béng cach thay ddi tling budc pH tii 4 dén 8, cac san
phdm chinh da thay déi tu axit butyric va axit axetic
thanh axit axetic va propionic [2]. Hon niia, su hinh
thanh VFA bi tc ché manh véi pH duéi 4,06 pH
trong khoang 5,5-6,5 thuong dugc bao cao la pham vi
toi uu [5].

Budc thu ba (axetat hda - acetogenesis) bién d6i hau
hét cac san phidm cua acidogenesis thanh axit axetic
(CH,COOH), hydro (H,) va carbon dioxide (CO,).

Dbong luc ting trudng cua acetogenesis chdm hon so
v6i qua trinh sinh axit, véi thoi gian nhén doi t6i thiéu
trong khoang 1,5-4 ngay. Acetogen la nhiing vi khuédn
ky khi nghiém ngat, su hién dién ctia cac chit oxy héa
nhu oxy hodc nitrat la doc hai [4] va chung hoat dong
tot hon trong moi trudng axit yéu (pH tu 6.0 dén 6.2).
bang cha ¥, 4p sudt riéng phan cao ctia san phdm hydro
(> 10-4 atm) tc ché cac phan tng & giai doan nay, do
d6 san phidm hydro phai dugc giai phéng [5].

Budc tht tu (metan hoa - methanogenesis) dong
vai tr0 quan trong nhét trong viéc tao ra khi metan
bing methanogens. C6 hai co ché co ban dé tao ra
metan bao gdm qud trinh methanogen acetoclastic va
hydrootrophic. Cach thd nhét, vi khudn acetotrophic
Ién men axit axetic thanh CH , va CO,. Loai thu hai,
methanogens hydrootrophic stt dung CO, va H, lam
ngudn thuc phdm [4]. Trong khi thoi gian nhan doi
toi thi€u cta vi khudn hydrootrophic la trong khoang
4-12 gig, vi khudn acetotrophic c6 toc d6 ting trudng
toi da thap hon nhiéu véi thaéi gian nhan doéila 2-3 ngay
[2]. N6i chung, methanogens cuc ky nhay cam véi tinh
trang pH, su hién dién ctia oxy va cac yéu t6 khac nhu
amoniac tu do (FAN), H2S va VFA. Chung khong thé
hoat dong & diéu kién pH thép hon 6,2, tham chi chét
trong diéu kién pH dudi 6,0 va c6 thé bi tc ché bang
cach giai phoéng amoniac tu do (FAN) khi gia tri pH
vugt qua> 7,8. Gia tri pH t6i uu thudng dugc bdo cao &
moi trudng trung tinh (7.0-7.2) [5].

2. Uu, nhugc diém ctia hé théng G ki khi mét giai
doan SAD (single-stage anaerobic digestion) va hai
giai doan TAD (two-stage anaerobic digestion)

Hién nay, trén thé gi6i phd bién la 2 loai cong nghé:
u ki khi 1 giai doan SAD va u ki khi 2 giai doan TAD.

H¢ thong don gian nhét 1a phan hay ki khi mot giai
doan (SAD), cho phép ca 4 giai doan thily phan hoa,
axit hoda, axetat hoa, metan hoa xay ra trong mot 1o
phan tng. Cac hé thong ki khi mot giai doan c6 pham
vi ting dung rong rai va cé thé xi ly hau hét cac loai
chét thai httu co dé phan huy sinh hoc.

Tuy nhién, trong cac hé thong phan hay mot giai
doan, cic vi khuidn nhém manh (vi sinh vat ty nhién)
c6 thé dé dang ddy lui cdc nhom yéu (methanogens) khi
song trong cing mot 10 phan ting. Do do, su dao dong
cuia tai trong, pH va néng do ran cta nguyén liéu co thé
gy hai cho su 6n dinh ctia hé thong. Bén canh do, qua
trinh thay phan va axit héa dugc thuc hién béi cac vi
khudn ki khi v6i thoi gian nhan doi t6i thi€u ngan (30
phut) va pH t6i uu trong khoang 5,5-6,5 [5]. Trong khi
d6, céc vi sinh vat thuc hién axetat hda, metan héala cac
vi khudn ki khi bat bu¢c véi thoi gian nhan doi t6i thiéu
dai (vai ngay) va do pH t6i uu la 7-8 [2]. Hon niia, vi
khudén ki khi bit budc rdt nhay cam véi cac axit béo dé
bay hoi (VFA) dugc tao ra trong budc dau tién. Néu toc
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d6 hinh thanh axit nhiéu hon t6¢c d6 hinh thanh métan,
diéu d6 c6 nghia la c6 su tich lay axit hitu co dé bay hoi
VFA, hé thong phai dugc diing lai va chd chuyén sang
trang thai 6n dinh. Do d9, rit kho d€ duy tri can bang
tang trudng vi sinh gitia cac budc nay véi téc do tai cao
trong hé thong SAD [1].

Vivay, y tudng vé qua trinh phan hay ky khi hai giai
doan (TAD), phan tach budc d4u tién va budc thi hai
trong hai 10 phan ting khac nhau, da dugc dé xuit dé t6i
uu héa moi budc phan huy. Bang cach thuc hién TAD,
hé thong c6 thé dat dugc hoat dong 6n dinh hon, kha
ndng tai htiu co cao hon va kha nang chéng lai chat doc
va chat tic ché cao hon [1].

Tuy nhién, cong nghé TAD hién tai doi hoi chi phi
dau tu va van hanh rat cao, cong nghé phtic tap; do do,
cac hé thong SAD van dugc ua chudng ting dung cho
cac khu vuc chdm phat trién[5].

3. bé xuat mé hinh u ki khi thanh phan hiiu co
trong CTRSH.

3.1. M6 hinh u ki khi 1 giai dogn:

M6 hinh @ ki khi 1 giai doan nén ap dung dé xu ly
thanh phan hiiu co trong chat thai ctia cac ho gia dinh
va nhém ho gia dinh & ving ndng thon, mién nui hodc
vung ven bién, hai ddo - nhiing noi khong thich hgp
dé xay dung cdc nha mdy xt ly chét thai ran tip trung.
CTRSH tai cac ho gia dinh sé dugc tach thanh phan
hiiu co ngay tai nguon, sau dé bo vao cac thung chia
c6 nap day, dung tich ti vai chuc dén vai tram lit. C
thé phoéi tron v6i cdc chét thai hitu co khic c6 san tai
dia phuong cung xti ly, ching han nhu chét thdi nong
nghiép & khu vuc néng thén hay chat thai thay hai san
& khu vuc ven bién hai ddo. Nén st dung cac ché pham
sinh hoc dé tang hiéu qua ctia qua trinh xt ly va giam
mui hoi, con triing gay bénh, tranh gay 6 nhiém moi
trudng.

A Hinh 2. M¢t s6 thing 0 ki khi thudng dugc diing cho h gia
dinh hodc nhém h gia dinh

Hién nay trén thi truong c6 rit nhiéu loai ché phdm
sinh hoc xt ly chét thai rdn hiiu co véi hiéu qua xu ly
va gia ca rat khac nhau, trong dé c6 khong it loai chua
dugc gidy phép luu hanh.Theo Nghi dinh 60/2016/
ND-CP, cic ché phdm sinh hoc phai dugc Téng cuc
Moi truong cap phép méi dugce phép luu hanh. Bang 1
la danh muc moét s6 ché phdm da dugc Tong cuc Moi
trudng cap phép dé xu ly chat thai ran hiiu co.
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Béang 1. Danh muc mgt s4 ché phim di dugc cip phép d€ xui 1y chit thai rin hitu co

TT | Tén ché phim Cong dung

Tén co s¢ ding ky luu hanh/ | S6 dang ky
san xudt

YTB chuédng trai chdn nuoi.

1 | Ché phim visinh AT- | - XG ly rdc thai tai cic béi rdc, | - Trung tdm Dich vy Khoa |07/LH-CPSHMT,

hoc Ky thuit Y Dugc - |23/10/2012
Trudng Pai hoc Y Théi Binh

xdt ly moi trudng | co
WEVIRO

2 | Ché phim sinh hoc | - Khii mui hoi, phan htly chithiiu | - Cong ty ¢6 phin Thé Gisi|21/LH-CPSHMT,

Thong Minh 17/5/2013

3 | Ché phim sinh hoc | - Thuc ddy nhanh qud trinh phan | Céng ty TNHH Xay dung va | 28/LH-CPSHMT,
Sagi Bio hty céc chat hitu co, lam nguyén | Cong nghé méi trudng SAGI | 08/8/2013

liéu cho san xuit phin bon hiu
o, canh tranh dinh dudng va tc
ché vi sinh vt gay bénh trong
chit thai, gidm phat sinh mui hoi.

4 | Ché phdm EMUNIV |- Phan hty nhanh cic chét hitu | Céng ty C6 phén visinh Ung | 50/LH-CPSHMT,
dang bot 0, xti Iy mui hoéi chudng trai, bai | dung
chon 14p chit thai, xi 1y nudc thai

12/11/2013

chit thai

5 | Ché phim sinh hoc | - Xt Iy nudc thai, chit thai va mui | Céng ty C6 phin Sinh hoc|101/LH-CPSHMT,
GEM hoi tai cdc bai rac, bai chon 14p | Moi trudng Bién co

08/12/2014

hitu co, xtt Iy mui hoi

6 | Ché phim sinh hoc | - BG sung vi sinh vat hitu ich, ting | Cong ty C8 phin Sinh hoc | 102/LH-CPSHMT,
GEM-P1 khé ning phén huy cdc chét thai | Moéi trudng Bién co

08/12/2014

cho cay trong

7 | Ché phim sinh hoc |- Phin gidi nhanh cac chét thai | Vién Moéi trudng ndong nghiép | 108/LH-CPSHMT,
BIOADB hiiu co trong nong nghiép va sinh | - Vién Khoa hoc Nong nghiép | 18/12/2014
hoat lam nguyén liéu phan bén | Viét Nam

Sau thoi gian 0 30 - 45 ngay tuy lugng chét thai rin
va loai ché phdm sinh hoc st dung, c6 thé st dung chét
mun sau u d€ cai tao dat, trong cay.

M6 hinh nay rit don gin, dé st dung, chi phi thap, xt
ly tai chd chét thai hiiu co phat sinh, gidm 6 nhiém moéi
trudng va tao dugc san phdm mun hitu co bon cho dat.

3.2. M6 hinh 4 ki khi 2 giai doagn:

Mo hinh u ki khi 2 giai doan dugc dé nghi ap dung
cho cac nha may xu ly chat thai ran tip trung cho cac
do thi vira va 16n. Thong s6 dau tién d€ danh gia d6 6n
dinh trong qua trinh ki khi la pH. pH thay d6i do su
bién ddi sinh hoc trong sudt cac giai doan ctia qud trinh
phan huy.

A Hinh 3. M6 hinh hé thong phan hity ki khi 2 giai doan
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Mo hinh nay goém 2 10 phan ting: Lo phan ting sinh
axit va 10 phan ting sinh metan. Do cac diéu kién moi
truong khac nhau gitia hai 10 phan ting, bé dém thuong
dugc dat gitia hai 10 phan tng nhu trong Hinh 3 cho
nhiéu muc dich nhu loai bé nhiing vat liéu khong thé
phén huy, kiém soat pH va tham chi kiém soat nong do
htiu co [3]. Hé thong hai giai doan c6 thé st dung mét,
hai hodc ca ba vong tuan hoan nuéc (R1, R2 va R3, nhu
trong Hinh 3) trong truong hop can thiét. St dung cac
vong tudn hoan nay mang lai nhiéu lgi ich, ching han
nhu kiém soat pH (giam d¢ axit do st dung nudc thai
c6 do kiém cao tui 10 phan tng thu hai); tron/pha loang
nguyén liéu ran cao; cai thién hoat dong ctia vi khudn [1].

Lo phdn iing sinh axit

bay la noi dién ra 2 budc thuy phan va axit hoa trong
qua trinh phan hty chat hitu co. Nhiém vu ctia 16 phan
ung nay la chuyén ddi chit nén thanh VFA cang nhanh
cang t6t trong khi tranh bi tic ché va qua tai. Do d6, mot
loat cac diéu kién hoat dong bao gom pH, nhiét d9, nong
do axit, chat dinh dudng va nong do co chat (TS) phai
dugc kiém soat. D6i vdi chat thai c6 dd rin cao nhu
CTRSH, dong chat thai phai dugc bam nho dé giam kich
thudc hat (<15 mm) trudc khi dua vao 1o phan ting [8].
Qua trinh thuy phan/axit héa thudng tién hanh da nhanh
trong cac bé tron, do d6 khong cé 16 phan ting nao dugc
phat trién cho qud trinh thty phan/acetogenesis. Trong

s6 cac bé tron, CSTR dugc st dung nhiéu nhéit, 16 phan
ting dong chay uét doi khi [3].

Téng chdt ran: Thuy phin nguyén liéu chit rin cao
cho phép 16 phan ting hoat ddng cong suit 16n hon, can
it nang lugng hon d€ sudi 4m va tiéu thu it nudc hon.
Tuy nhién, ham lugng chit rin qua cao c6 thé giy ra do
nhdét cao ctia hon hgp, dan dén thuc té 1a viée tron hodc
tron khong du c6 thé tiéu t6n qua nhiéu nang lugng [4].
Hon nita, sy gia ting ham lugng chit ran (trong khoang
5-40%) gay ra su gia tang cac chat tic ché va ham lugng
chat ran khong hoa tan, dan dén giam ty 1é chuyén déi
thiy phén. Ngoai ra, ndng do chét ran cao (TS> 15%)
cua nguyén liéu doi hoi RT dai hon (10 - 15 ngay) so
v6i thong thuong. Do dd, TS 15-20% trong nguyén li¢u
thudng dugc coi la gidi han trén cho qua trinh thay
phén/sinh axit khi st dung 16 phan ting hén hop [5].

Gid tri pH: pH duéi 4,5 dan dén yéu cdu HRT 1én dén
15 ngay trong lo phan ting thuy phén/axit hoa. Tang do
pH tli 4 1én 5.5, dan dén do hoa tan va axit hda cac chat
nén ting ddng ké. Trong khi d6 trong diéu kién kiém, su
hinh thanh VFA da giam dédng ké khi pH ting ti 7 1én
11. pH> 10 gy ra su mat hoat dong khong thé ddo ngugc
ctia hoat dong ctia vi sinh vat. Cac gia tri pH gitia 5,5 va
6,5 thuong dugc bao cao la mot pham vi t6i uu va cac gia
tri pH t6t nhét 1a 6.0 [2].

Nhi¢t d¢9: Hau hét cac nghién ctiu da dong y rang ty
1¢ thiry phan/axit hoa ty 1é thuan vdi su gia ting nhiét do
[2]. Ngoai ra, so v6i cac diéu kién nhiét &m (mesophilic),
ché d6 nhiét nong (thermophilic) da gia tang su pha hay
mam bénh cé thé€ anh hudng nghiém trong dén 16 phan
ting va moi truong [3]. Do d6, ché d6 nhiét nong c6 vé tot
hon nhiét &m. Tuy nhién, cac hoat dong nhiét &m cung
cdp mot diéu kién 6n dinh hon so v6i hoat dong nhiét
néng. Do do, lién quan dén nang lugng va hiéu qua, ché
do6 nhiét am trong khoang 35-37°C van dugc uu tién st
dung dé€ thuy phan/axit hda trong chat thai hitu co [4].

Thoi gian luu RT: RT cta 16 phan ting nay khong
chi phu thuoc vao diéu kién moi trudng ma con ca dic
diém chat thai. D& v6i qua trinh thiy phan/axit hoa cua
CTRSH (TS 8.2%), RT sé an toan trong khoang 2 - 3
ngay & ché do nhiét 4am. Trong truong hgp 1o phan tng
dugc van hanh & ché do hang loat, RT phai dugc duy tri
trong vong 7 - 12 ngay [5].

Lo phan iing sinh metan

Trong 16 nay cht yéu dién ra 2 budc 3 va 4 ctia qua
trinh phan hay chat hiiu co: axetat hda va metan hoa.
Giai doan nay thuong st dung cac 1o phan ting toc do
cao uét nhu CSTR, UASB, AFB, FB, EB, IC va EGSB. Cac
lo phan ting nay phai dugc duy tri v6i moi trudng ki khi
giau methanogen, nhay cam vdi su thay d6i ctia nhiét do,
pH va ca RT [5]. Do d6, cac diéu kién hoat dong trong 16
phan ting thi hai phai dugc tuan th nghiém ngat.

Noéng do ran: TS cla chit nén dua vao 10 phin tng
metan phu thudc vao loai 1o phan ting dugc st dung.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Trong truong hop st dung CSTR hodc CMR, TS ctia chat
nén dugc phép 1én t6i 10%. Trong khi d6, 16 phan ting
AFB yéu cau ham lugng chit rin thdp hon (TS <5%). Lo
phan ting UASB, EB, FB, EGSB va IC thdm chi yéu ciu
ham lugng chét ran thip hon (TS <3%) v6i nong do sinh
khdi bén trong dugc duy tri trong khoang 3,5-4% [1].

Gia tri pH: Pham vi diéu kién pH t6i uu cho axetat
héa va metan hoéa rat gan nhau. Hon niia, qua trinh
axetat héa manh hon metan hoa. Do d0, t6i uu hoa diéu
kién pH cho metan hoéa khong anh hudng dén su phat
trién clia axetat hoa. Trén thuc té, pH trong khoang 7,0 -
8,0 thuong dugc sti dung. Hon nfa, giai doan nay la mot
qua trinh kiém hoéa (chuyén axit thanh khi sinh hoc), do
do6 pH ctia chat nén cho 10 phan ting nay phai thap hon
pham vi trén. Pang cha ¥, khi pH bén trong 16 phan ting
giam xudng dudi 6,5, qua trinh nay nén dugc dung lai dé
diéu chinh gia tri pH [4].

Nhiét do: Nhiét d6 t6i vu cho vi khu4n sinh metan
trong diéu kién nhiét am va nhiét néng lan lugt la 35 -
37°C va 55°C [5]. Nhin chung, téc d6 san xuit khi sinh
hoc trong diéu kién nhiét néng cao hon so véi diéu kién
nhiét 4m. Do d6, st dung diéu kién nhiét nong dan dén
tang OLR va tiét kiém dang k€& chi phi xay dyng. Tuy
nhién, vi khuén sinh metan & diéu kién nhiét néng nhay
cam hon véi sy thay d6i ciia moi trudng so véi vi khudn
ky khi & diéu kién nhiét &m [3]. Vi vay, 10 phan ting nhiét
ndéng doi héi cong nghé cao hon.

Thoi gian luu RT: Thoi gian luu 16n hon 20 ngay la
can thiét d€ thyc hién hiéu qua & diéu kién nhiét 4m va
phaila 7 - 15 ngay & nhiét do nhiét nong [5].

Két luan

- Thanh phan hiiu co trong CTRSH cua Viét Nam
nén dugc tach ra tit ddu nguédn va xu ly bang phuong
phap u sinh hoc.

- U ki khi dang dugc trién khai ngay cang rong rai
trén thé gi6i véi ca 2 loai 1 ki khi 1 giai doan va 2 giai
doan.

- Mo hinh t ki khi 1 giai doan dugc dé xuat ap dung
xt ly tai chd CTRSH ctia ho gia dinh hodc nhém ho gia
dinh tai cdc khu vic nong thon, mién ndi, ven bién hai
dao. Nén phoi tron ciing cac chat thai hiu co khac co
san tai dia phuong va st dung ché phidm sinh hoc da
dugc cip phép dé ting hiéu qua xti ly, gidm 6 nhiém moi
truong.

- M6 hinh t ki khi 2 giai doan dugc dé€ xudt ap dung
cho cac khu xt ly chat thai ran tdp trung véi quy mo viia
valén. M6 hinh gém 216 phan ting: 16 sinh axit va 16 sinh
metan. Lo phan ting sinh axit c6 téng rdn TS tu 15 - 20%,
pH ti 5,5 - 6,5, diéu kién nhiét 4m 35 -37°C, thoi gian luu
RT 7-12 ngay. Lo sinh metan ¢ TS dau vao tii 3-10%, pH
duy tri tii 7-8, diéu kién nhiét am 35 - 37°C, thoi gian luu
20 ngaym
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THACH CAO PHOT PHO NHA MAY PHAN BON DAP
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TOM TAT:

Nghién ctiu da st dung chat thai thach cao phét pho (PG) qua trinh phan hily quing apatit ciia Nha may phan

BUILDING MODELS OF ANAEROBIC DIGESTION OF ORGANIC
COMPONENTS IN MUNICIPAL SOLID WASTE

Nguyén Thi Thu Ha
Hanoi Architectural University

ABSTRACT

The amount of municipal solid waste (MSW) in Vietnam as well as in the world is increasing rapidly,
creating environmental pressure on municipalitiesif not handled well but also a very abundant resource if used
well. The current trend of MSW treatment in the world is to reduce landfill, increase recycling and biological
composting. A series ofanaerobicplants have been built in Europe and other regions. The method of anaerobic
biological composting is suitable for Vietnam conditions because: The organic content of MSW accounts for
a high proportion in MSW in Vietnam; Vietnam climate has high humidity so it is suitable for biological
composting process; The cost of treatment with biological compost technology is quite low compared to other
technologies; Reduce the amount of solid waste to be buried; Reducing the amount of greenhouse gases that

bon DAP, ba thai PG qua cong doan loai bé photpho dong két ttia, photpho hoa tan va cac tap chat véi tac nhan
axit axit sulfuric 10%, phan ung ty 1¢ L/R 1a 3, ria ni6c va phan ting v6i NaOH, suc khi CO, thu nhan nano CaCO,.
Phén ting chuyén héa PG da loai bo tap chat thanh nano CaCO, dugc thuic hién véi ty 1é NaOH/thach cao sach da
xt ly 1a 0,429 (kl/kl), thoi gian khudy 3 gio, téc do khudy 350 vong/phut & nhiét do phong, suc khi CO, tiép 2,58
phut, téc do suc khi 40 ml/phut & latm, nghién ctiu da thu nhén & quy mo6 phong thi nghiém nano CaCO, kich
thudc ¢& 50 nm bang hién vi dién ti quét va phu hgp véi xac dinh kich thudce tinh thé dat 51,9 nm theo phuong
phép nhiéu xa tia X ma ra trién vong tai st dung ba thai thach cao cho nhiéu muc dich khac nhau dem lai hiéu qua
kinh t€ va moi trudng.

Tu khéa: Chdt thdi thach cao phot pho phosphogypsum (PG), thach cao nhan tao, nano CaCO,.

Nhdn bai: 26/3/2020; Stia chita: 30/3/2020; Duyét ding: 31/3/2020

Key words: Municipal solid waste, anaerobic.

cause climate change; Create organic humus products for the soil; Recovering high value gas products.
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1. Dat vin dé.

Nano CaCO, la mdt trong nhiing loai vét liéu nano
quan trong trong san xuat vat liéu xay dung va cac nganh
kinh t€. Nano CaCO, dugc st dung lam chat don trong
nhiéu linh vuc vét liéu xay dung chat lugng cao, trong san
xudt cao su, gidy, nhya, my phiam va y té, ddc biét trong cac
cong trinh x4y dung do tinh chit min, phan tan tot, tinh co
ly cao, dé gia cong ting dac tinh chiju luc, &n mon cho san
phdm [1,2,3,4,8]. Dic biét nano CaCO, ti chat thi thach
cao dap ting nhu ciu phat trién cdng nghiép xanh giam
phat thai khi nha kinh, tai tudn hoan vat chat, tiét kiém
nang lugng, vat liéu c6 kha nang chong chiu thoi tiét, kha
nang chiu va ddp an mon, chiu nhiét, do déo dai cao trong
diéu kién nhiét do, méi truong xam thuc khic nghiét nén
nano CaCO, san xudt tii ba thai thach cao phosphogypsum
hién dang dugc quan tdm nghién ctiu mang lai y nghia moéi
truong va kinh té [1-8].

Trén thé gidi c6 My, chau Au, Nhat Ban, Dai Loan,
Trung Quéc, Han Quéc la noi san xudt va tiéu thu nano
CaCO, I6n nhat, vuigt xa cac nudc khic vé cong nghé cling
nhu sdn ligng. San phdm thuong mai - nano CaCO, dugc
san xudt theo cac phuong phap: két tia hoa hoc dang udt,
carbonat hoa chidm, suc khi va hé nhi tuong dung moi
ddo. Thi truong nano CaCO, toan cau hién tai la 4,32 ty
USD (ndm 2015) va tang trudng hon 8,8% nhd nhu cau
tang trong nganh vat liéu xay dung va cac nganh cong
nghiép khac, dic biét d€ phat trién san phdm keo, vita dan,
vat liéu xay dung.

' Vién Hoa hoc cdc hgp chdt thién nhién
2 Pai hoc Bdach Khoa Ha Néi
3Vién Ki thudt nhiét d6i - Vién Han lam KHCN Viét Nam

Nhiéu nghién ctiu va thuic t€ st dung nano CaCO, ting
cting cho bé tong [4,5,6,8]. Jessica Camiletti, 2013 nghién
cliu stt dung nano CaCO, (97,5% CaCO,) vao bé tong hiéu
nang cao UHPC § ti 1é 2,5; 5; 10, cho théy thay thé 15%
khoi lugng xi mang, xdc nhan nano CaCO, déng vai tro la
chat thuc déy qua trinh 6n dinh va lam cting ctia bé tong
UHPC [8]. Yang et al. [3] chting minh hat nano-CaCO,
trén bé mat da voi hoat dong nhu hat nhan két dinh xi
mang, lam cho kich thudc céc tinh thé hydroxit canxi nho
hon, dan dén vi cdu trac day dic hon. Huashan Yang,
2018 nghién ctu hiéu ing nano-CaCO, dén dic tinh co
ban cla viia xi ming va bé tong qua phan tich nhiét quét
vi sai, phan tich nhiét, hién vi dién tii quét minh chiing
anh hudng ctia nano-CaCO, t6i qua trinh hydrat hoa vét
liéu xi mang nhu la vat liéu tong hop ciu tric 16 chan 1ong
x0p gbém modi trudng lién két co ban ma cac hat nhung
hat nhé4n tao manh cét liéu tang d6 bén, tinh chong thdm
[4]. Chen va cong sy minh chiing nano-CaCO, tang do
chiu nén ctia xi mang c khi tang ty 1é tro bay st dung. B6
sung nano CaCO, cdi thién cudng do nén ctia vat liéu & giai
doan dau va cudi. Nano CaCO, tinh chinh d6 xdp, thuc
ddy hydrat hoa chit két dinh, cai thién d6 bén bé tong [2].

Tai Viét Nam, c6 mot s6 cong trinh lién quan nhung
chua c6 cong trinh nghién ctu thu nhan nano CaCO, tu
ba thai thach cao phophogypsum ctia cic mdy san xudt
phéan bon (DAP 1- Dinh Vi - Hai Phong va DAP2 - Lao
Cai) ma hién nay s6 ba thai nay 1én t6i 5,6 triéu tdn/nam.
Ba thai phosphogypsum chtia cht yéu thach cao nhung
tiém dn nguy co rat 16n véi moi trudng do chita nhiéu chat
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ddc hai nhu axit HF, H,SO,, H,PO, (pH<2.,9), cdc mudi
kim loai nidng, phong xa néu khong dugc tién xt ly [9].
Bai béo trinh bay nghién ctiu sti dung ba thai thach cao
phospho thu nhan nano CaCO, quy m6 phong thi nghiém
bang phuong phap suc khi khi xti ly loai bo cic tap chit va
trung hoa phosphogypsum cho san xuét vat liéu xay dung.
Vi thé viéc nghién ctiu sti dung lai ba thai phosphogypsum
6 y nghia tai sti dung chat thai, tai tuan hoan tai nguyén
hudng t6i kinh té€ tuadn hoan [1-9].
2. Poi tugng phuong phap nghién ciiu

Doi tugng va thi nghiém nghién ciiu: Ba PG ldy mau tai
nha may phan bén DAP1 Pinh Vi1 - Hai Phong, sang kich
thudc hat 50-100 pm, sdy kho khong d6i & 450°C, hoa tach
PG véi axit sunphuric 10%, ti 1é dung dich axit/khoi lugng
PG (L/R) la 3, trong thoi gian 1 gio ¢ nhiét d6 phong, rtia
nudc 3 1an thu PG sach [8], tiép tuc phan ting v6i NaOH
theo ti 16 mol NaOH/CaSO,.2H,O = 2,1 trong 3 gio; ti 1
nu6c/PG sach =5 [9]; Thu keét thia trén gidy loc va riia nudc
3 lan, sdy kho. Coc thiy tinh chifa dung dich Ca(OH), dit
trén may khudy ti, t6c do khudy 300 vong/phut, ti 1é nudc
(ml)/khoi ligng Ca(OH), (g) dao dong 20 -100 (v/m), khi
CO, tinh khi€t (99,9%) suc vdi t6c d6 40 ml/phut tai 1 atm,
theo doi pH qua trinh va diing thi nghiém khi pH dung
dich =7, loc cin lo Iting trén gidy loc, riia nudc va sdy kho &
105°C thu nano CaCO,.

Phuong phdp phdn tich: 1. Phan tich thanh phan thach
cao trudc va sau hoa tach v6i H SO,, CaCO, NPs

a) Ham lugng P O, téng s6 theo APHA 4500 P va
TCVN 8563:2010, phan tich quang phé hong ngoai mau
trudc va sau xti ly axit sunphuric; b) Po pH dung dich bing
thiét bi do nhanh; c) xdc dinh ham ligng CaCO, trong

A Hinh 1. Phé nhiéu xa tia X ciia mdu PG trudc xii ly

mau (TCVN 3912-84); d. Phén tich déc trung cu tric va
hod hoc trén phén tich nhiéu xa tia X (XRD) va kinh hién
vi dién t quét (SEM). Kich thudc tinh thé CaCO, NPs
tinh theo cong thiic Cherere. 1o

Vé6i tinh thé CaCO,, 7 =
CaCO, (nm); Bcos

k: Hang s6 mdc dinh cia may XRD; A 1a budc song
nhiéu xia tia X (1.54 A d6i v6i cic mau bot; 0 1a goc Bragg
(20); B 1a do rong ban phd cta pig nhiéu xa tia X. Po cac
nguyén t6 vi lugng (ICP-MS; HP-4500 instrument). Cac
pha tinh thé ciia mau nhén dang bang phuong phap nhiéu
xa tia X.

, t: kich thudc tinh thé

3. Két qua va thao luan

3.1. Thanh phdn nguyén liéu ba thdi thach cao va
thach cao nhan tao

Thanh phén tinh chét ba thai thach cao nguyén liéu
va sau xu ly v6i axit sunphuric tao thach cao nhén tao
(TCNT) dua & Bang 1.

Két qua phén tich mau XRD (Hinh 1), XRF va phan
tich hoa hoc PG trudce xt ly ldy tai day chuyén san xuat
Nha may DAP1 cho thdy, PG chta chu yéu thach cao
dang CaSO,2H,0 chiém 77,86%, kich thudc hat 50-
100 um, thanh phan mét s6 nguyén t6 chinh ham lugng
Cacbon, Canxi, Photpho pentoxit, Silic dioxit, sunphua
trioxit l4n lugt chiém 1,23%, 18,3%, 1,75%, 37,2%. Tap
chat SiO,, P,O, trong PG Viét Nam cao so v6i cic nguén
PG trén thé gi6i [9,10]. Mot s6 dang Canxi dong két tia
v6i photpho kho thé hién trén XRD ctia PG du vao nhu
Ca(HPO,).2H,0 hay Ca(HPO,).H,O, Ca(H,PO,),.H,0.
Bang 1, cho thay sau mot gio phan ting, diéu kién khudy ti
v6i sunphuric 10 %, ti1é L/R = 3, rtia nudc ba lan thu dugc
san phdm CaSO4 ¢ P,O_hoatan, PO, tong s6, Flo, TOC,
tap chat den, thu PG sach hay thach cao nhan tao (TCNT)
sau tach tap va trung hoa v6i NaOH. TCNT giam tap chat
so v6i PG dau vao, dap ting TCVN11833:2017 dung lam
phu gia cho xi méng va SXVLXD va thu CaCO,.

Phé hong ngoai IR mau PG nguyén liéu dau vao (Hinh
2a) c6 sy ton tai cia CaHPO,.2H, O trong mau PG déu vao

Bang 1. Thanh phan thach cao phospho diu vao, sau xti ly tach tap va nano CaCO,

Thong s6, % PG dauvao | PGH,SO,10%, | Nano CaCO, | Phuong phédp phan tich TCVN 11833
ruia 3 1an

SiO, 10,41 7,8 2 XRF, XRD TCVN 9183:2012

TOC 1,23 0,21 Willay Black

PO . . 0,55 0,03 APHA 4500 0,1%

PO.. . 1,75 0,434 APHA 4500 0,7 %

F. . 0,61 So quang 0,5 %

CaO 25,66 XRF, PTHH

CaSO,.2H.,0 77,86 87,90 XRF, Phan tich hoa hoc

CaCO, 98 XRD, phan tich hoa hoc

SO3 37,2 Phan tich héa hoc

Do dm 39,02 12,5 AOAC 2000

H,O két tinh 14,81 19,3 TCVN8654:2011

Mau sic Pen Vang sing Tring sing | Cam quan

Két qua: Két qua phan tich cuia dé tai “Nghién ciiu cong nghé tdch tap chdt ba thach cao photpho nha mdy phan bén cho sdn

xudt vdt liéu xdy dung” théng 10/2018
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A Hinh 2a. P_ho IR ciia PG A Hinh 2b. Phd IR ciia PG sau
ddu vao tdach tap véi H,SO,

G cac budc song 1007.57, 1093.48, 1153.22 cm™, cuong do
hép thu véi cac pik dac trung CaHPO,.2H,O clia mau PG
sau xu Iy nho hon so v6i mau PG trude xti ly, trén hinh anh
XRD, gan nhu khong phat hién thay c6 CaHPO,.2H O la
dang tinh thé rat kho tan trong nudc, TCNT ¢6 ham lugng
CaSO,.2H,0O chiém 87,9% trén XRD va phu hgp vé6i phan
tich khoi lugng.

2. Nghién citu thu nhan nano CaCO,

TCNT phaén ting véi NaOH: CaSO,.2H,O + 2NaOH
«> Ca(OH), + Na SO, + 2H,0 (1)

Tai toc do khudy 350 vong/phit tai nhiét do phong, khi
néng d6 SO,* trong dung dich ki€m soat dat miic d¢ can
bing, ty Ié¢ H/O/TCNT =5, thoi gian 3 gi¢ d€ so sanh két
qua véi thuc nghiém tuong tu ctia C. Cardenas-Escudero
[5]. Suc khi CO, vao dung dich khi néng d6 SO, * bao hoa,
thu CaCO, két tia theo phan ting:

2CO, + Ca(OH), <> Ca(HCO,), (2)

CO, + Ca(OH), > CaCO, + H,O (3)

Khi ti 1é¢ mol CO,/Ca(OH), <1 sé xdy ra phan ting (3)
tao rakeét tha CaCO, va Ca(OH), con dui. Khi til¢ mol CO,/
Ca(OH), =1, phan ting viia da dung dich thu dugc két tta
CaCO,, pH dung dich =7. Khi 1< ti ¢ mol CO,/Ca(OH),
<2, xdy ra phan ting (2) va (3) tao CaCO, va Ca(HCO,),.
Khi mol CO,/Ca(OH), =2, phdn ting (2) viia du, tao ra
Ca(HCO,),. Khi mol CO,/Ca(OH), >2 phén ting (2) tao
Ca(HCO,), va CO, du. Do do, kiém soat pH, SO,* va do
kiém, t6c d¢ va lugng khi CO, suc la yéu t6 can thiét dé
quan st két tia CaCO,. Thi nghiém tién hanh suc khi dén
pH tti trén 12 dén 7 thu CaCO,. Sau mot loat thit nghiém,
diéu kién phan ting cho phép pH trén 12 vé 7 trong thoi
gian 2 phut 35 gidy (Hinh 3), latm, suc khi CO, 40 ml/
phut, (Hinh 4) dugc lya chon khi cho kich thudc hat nano
CaCO, dat yéu cau, khi so véi cac tht nghi¢ém & cic diéu
kién gan tuong tu c6 sti dung siéu am (Hinh 3).

A Hinh 3. pH, CO, 53 ml/ AHinh 4. pH, CO, 40 ml/
phit, 65°C, siéu dm phut, 28°C, 350v/p

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Trong pham vi khao sat, két qua do kich thudc hat
cho théy, kich hat ctia hé keo trong dung dich thu dugc
& cac toc doc suc khi tang, kich thudc CaCO, thu dugc
cling tdng lén tii 550 dén 900 nm. T6c do suc khi thap 40
ml/phut quyét dinh kich thudc hat keo CaCO,, nhiét do
khong anh hudng dén kich thudc hat va siéu am cing it
tao lgi thé so véi diéu kién khong siéu am. Ty 1é L/R theo
chiéu ngugc lai.

Nghién ctiu XRD nano CaCO, : Cdu tric tinh thé clia
CaCO, tdng hop dugc khang dinh trén két qua nhiéu xa
tia X cho théy, ban chit tinh thé thu dugc 1a cac tinh thé
CaCO, v6i goc 2 theta tii 10 dén 70 cho théy pik dic trung
clia CaCO, xudt hién tai (012), (104), (110), (113), (202),
(016),(018), (122). Qué trinh thu nhén digc CaCO, thach
cao nhan tao thu san phdm quan sat trén phd nhiéu xa tia
X ¢6 cac phé XRD tuong déng phé chudn CaCO, ngan
hang phd JCPDS 47-1743 [7]. Tt két qua phén tich nhiéu
xa tia X (Hinh 5), udc tinh kich thudc tinh thé trung binh
ctia cac hat CaCO, theo cong thiic Debye-Scherrer’sa 51,9
nm, khing dinh qua trinh két tinh tao nano CaCO, xy ra
v6i kich thudce hat

_ k' 14154056 =519 nm;
ﬁcose 0.029655555c0s0.256154222

(k: Hang s6 may k= 1.

\: Budc séng tia X = 1,54056.

B: 6 rong ban phd = 1,700 = 1,7 * I1/180 =0,029655555
(radian).

0: goc Bragg = 29,3680/2 = 29,3680/2* I1/180 =
0,256154222 radian (2 6 = 29,3680).

Két qua XRD ctia nano CaCO, (Hinh 5) va cac thong
s6 ky thuat di kem khing dinh ban chit ctia cic hat nano
CaCO,, do tinh khiét 98%, 51,9nm. Két qua phd nhiéu
xa tia X tuong tu két quad nghién ctiu nano CaCO, [6,7].
Tuy nhién, do nano CaCO, thu nhan ti ba thdi thach
cao photpho c6 chiia 10,41% Silic (Bang 1) nén trong san
phdm thu nhén van con lan tinh thé SiO, (2%), kich thudc
tinh thé SiO, la 1nm tinh theo cting cong thiic Debye-
Scherrer’s.

A Hinh 5. Két qud nhiéu xa AHinh 6. Anh SEM cia
tia X ctia nano CaCO NPs nano CaCO, tu ba thdi thach
cao da qua xii ly

Két qud SEM nano CaCOy Kich thudc tinh thé tinh
toan trén di liéu XRD phu hgp véi do thuc té trén kinh
hién vi dién ti quét SEM (Hinh 6) v6i két qua nano CaCO,
két tinh t6t dang calcite v6i hinh khoéi vuong phéan bo tich
tu, kich thuéc hat nano 50 nm.
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¢ Moi truong

4. Kétluan

Chét thai thach cao phosphogypsum nha may phan
bon véi thanh phan chi yéu (trén 77%) CaSO,.2H,O va
nhiéu tap chat khac c6 gia tri stt dung trong san xudt vat
liéu xay dung d€ thu thach cao nhan tao qua cac budc tién
xti ly véi axit sunphuric lodng san c6 ciia nha mdy san xudt
phén bon dé loai bo tap chét, cac hgp chit chita photpho
dong keét tha kho tan trong nudc, thu thach cao nhan tao
dap ting TCVN11833:2017 dung cho san xudt vat liéu xay
dung, phu gia xi mang va ca thu nhan nano CaCO, cé tiém
ndng ting dung trong VLXD cai thién ddc tinh co li ctia vat
liéu phdi tron.
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ABSTRACT

STUDY TO RECEIVE NANO CACO, FROM PHOSPHOGYPSUM OF

bing Ngoc Phugng, Chu Quang Truyén, Ng6 Kim Chi

Institute of Tropical Technology - Vietnam Academy of Science & Technology

The study used phosphogypsum (PG) from digestion of apatite ore’s DAP fertilizer plant, PG waste through
the removal of impurities as well as the co-precipitated phosphorus compounds to dissolve phosphorus and
impurities with 10% sulfuric acid agent, reaction ratio L / R is 3, wash water and react with NaOH, CO,
aeration from pH 12 to 7 to obtain nano CaCO,. The conversion at lab scale of purified PG into CaCO,
nanoparticles is performed with the ratio of NaOH/gypsum as 0.429 (kl/kl), stirring time of 3 hours, stirring
speed of 350 rpm / min at room temperature, CO, aeration during 2.58 minutes, aeration rate of 40 ml / min
at latm and collected nano CaCO, of size tested 50 nm by scanning electron microscopy and suitable with
crystal size determination of 51,9 nm by X-ray diffraction method and opening up the prospect of reusing the
gypsum residue for many different purposes to bring economic and environmental benefits.

Key words: Phosphogypsum, Artificial gypsum, nano CaCO.,.
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UIEN 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
Tha tudng Chinh pha, véi chiic nang nghién cliu
nhiing 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 ching chi ISO/
IEC 17025:2005 (VILASS 366); 1 Trung tam Cong
nghé méi trudng tai TPHO6 Chi Minh; 1 Trung tam
Cong 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 cdng chc, vién chiic gom 199 ngudi,
trong do6 c6 7 PGS.TS; 23 TS; 60 ThS; 98 c nhan va
ky su, 6 cit nhan cao dang; 5 ky thuat vién.

TU 2002 dén nay, Vién da ky két cac van ban
thoa thuan va thuc hién cac hop tac vé nghién cdu
khoa hoc, trién khai tng 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/Qb-HVKHCN/vé
viéc thanh lap Khoa Coéng nghé méi truong. Khoa
c6 chuic nang dao tao sau dai hoc (trinh dé 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

Ung dung thi diém
phdn bén ld nano tai viidn
tiéu tai huyén Chu Sé, tinh
Gia Lai

Nuéi cdy vi tdo ting dung
trong xit ly mai trudng

Ldy mau khi thai ong khoi
bang thiét bi ISOKINETIC

Ldy mau quan trdc
moi trudng dat

Phdn bén ld nano

Phan tich GSMS Ldy mau nudc mt

si; 22 NCS va 37 hoc vién cao hoc dang hoc tap,
nghién cltu 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 trudng dai hoc trong nudc va cac vién nghién
cuu thuc thudc Vién Han lam Khoa hoc va Cong
nghé Viét Nam, dao tao can bo clia Vién & nudc
ngoai théng qua cac du an hgp tac quoc 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
thuéc danh muc SCI/SCI-E). Ngoai ra, Vién c6 1 doc
quyén sang ché va 3 gidi phap hiu ich da duoc cap
bang trong nam 2019. Can bé vién chic Vién da co
nhiéu né luc trong cac hoat ddng nghién cuu, trién
khai. Kinh phi tir hgp dong (ing dung trién khai cta
Vién nam 2019 tang cao so v&i nhitng nam trudc.
Vién tham gia hoat ddng quan trac moi trudng theo
quy dinh ctia Nghi dinh s6 127/2014/ND-CP, dugc
B6 TN&MT cap gidy chiing nhan s 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.

Coéng nghé nano la mét trong nhiing cong
nghé san sang chuyén giao nam 2019 da dugc Uing
dung thi diém tai cac tinh Thai Nguyén, Gia Lai. Cac
san pham néi bat cGa 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 sif 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 moi trudng (khu vuc mién
Nam)” da dugc nghiém thu va dua vao sif dungm



