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» Moéi truong

PHAT TRIEN NONG NGHIEP HUU CO SINH THAI
VA BEN VUNG CHO VIET NAM

PGS. TSKH. Nguyén Trung Diing'
Ngo Van Chinh?

Viét Nam la mot qudc gia ndong nghiép (dong gop 22% vao GDP) va vé lau dai van phai dya vao nong
nghiép. Do dit ndong nghiép trung binh dau ngudi rat thip (0,104 ha/ngudi, bang 8,7% trung binh thé gii) nén
giai phdp gan nhu duy nhat d€ tang san lugng la taing nidng suit thong qua tham canh, st dung nhiéu phan bon
va thu6c bao vé thuc vat (BVTV). Thuc trang 1a st dung qua mtic phan héa hoc va thuéc BVTYV, gay tac dong
anh hudng x4u dén moi truong, hé sinh thai va stic khoe con ngudi. Viéc sti dung nay tuan tht theo d6 thi moi
truong ctia Kuznets ¢ nhiéu qudc gia. Bai bao da chi ra nhiing dinh huéng, co hdi, giai phap va kinh nghiém
phat trién cia mot s6 nudc d€ Viét Nam chuyén ddi sang nén nong nghiép hiiu co, sinh thai.

Thuc trang st dung phin bon va thudc bao vé
thuc vat ¢ Viét Nam

Ndm 2015, nganh nong nghiép (noéng, lam va thay
san) dong goép 3,3% GDP. Tuy nhién, thong ké cho
thay, tang truéng GDP nong nghiép da giam ti 4,5%/
ndm trong giai doan 1995-2000 xudéng con 3,4%/nam
giai doan 2006 -2011 va chi con dat 2,67% ( nam 2013)
va 3,34% (nam 2014). Nong nghiép la mot nganh
kinh té quan trong, cung cép luong thuc, thuc phdm
va nguyén liéu cho cong nghiép, la chd dua viing chic
cho cong nghiép héa va dam bao an sinh xa hoi. Song
& Viét Nam, dat san xudt nong nghiép néi chung va dat
san xudt cay luong thuc, thuc phdm ndi riéng bi han
ché (dat nong nghiép trung binh dau ngudi trén thé
gidi 1a 1,2 ha, ¢ Viét Nam chi ¢6 0,104 ha, bang 8,7%
trung binh thé giéi), ngoai ra con dang bi giam nhanh
chéng do mé rong do thi, phat trién giao thong va cong
nghiép. Do vay, giai phdp duy nhat d€ ting san lugng
la ting nang sudt thong qua thadm canh, ma trudc hétla
sti dung phan bon va thuéc BVTV.

Theo Bdo cdo ciia BO NN&PTNT, Viét Nam hién co
26 triéu ha dat nong nghiép, tuong duong véi nhu cau
phan bon khoang 10,3 triéu tdn moi nam. Trong s6 nay,
doanh nghiép trong nudc tu san xuét dugc khoang 8
triéu tin, con lai la nhap khéu. Do c¢6 t6i hon 5.000 loai
phan bén c6 trong Danh muc phén boén trong nong
nghiép nén khong thé€ truy xuit dugc nguén goc, dan
t6i hiéu qua quan ly thap. Theo s6 liéu cta Cuc quan
ly thi truong (Bo Cong Thuong), chi tinh riéng trong
nam 2013, c¢6 t6i hon 50% s6 lugng mau phan bén
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khong dat yéu cau.

Bén canh do, viéc sti dung phan bon ciing lang phi.
Nghién ctiu cua Vién Khoa hoc néng nghiép Viét Nam
(VAAS) cho théy, hiéu suat st dung phan bon dat trung
binh 45-50% so v6i phan dam, 25-35% so véi lan, 60%
so véi kali. Nhu vay, néu tinh chung hiéu suét stt dung
phéan bén hoéa hoc la 50% thi moéi ndm Viét Nam lang
phi khoang 2 ty USD tti phan bén. D¢ la chua ké viéc
st dung phan bon khong dung cach, dung liéu lugng
con lam ting dich bénh, dan t6i phai st dung nhiéu
thuéc BVTV gay 6 nhiém moi truong nghiém trong.
Ngoai ra, do cong nghé san xudt lac hau, nén néng dan
thuong bon phan nhiéu gap 2-3 1an so v6i nhu cau, lam
suy thodi moi truong dat.

Viét Nam con phai d6i mét véi tinh trang st dung
thuéc BVTYV tran lan. Tt nam 1990 dén nay thi dugc

O nhiém
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kinh doanh va luu thong tu do trén thi truong. Thoi
gian gan day, do tham canh tang vu, ting dién tich,
thay déi co ciu gidng cay trong va bién d6i khi hau nén
tinh hinh sau bénh dién bién phtic tap hon, xudt hién
nhiéu doéi tugng sau bénh hai mdi, la. Vi vay, s6 lugng
va chting loai thu6c BVTYV sti dung tang lén. Theo bao
cdo cua Cuc Bao vé Thuc vat (BO NN&PTNT), trude
nam 1985, khoéi lugng thuéc BVTV khoang 6.500
- 9.000 tin/ndm, tii ndm 1991 dén nay tang khoang
50.000 tan/nam.

Kinh nghiém chuyén d6i sang phat trién nén
nong nghiép hiiu co (NNHC) clia mot s6 nudc trén
thé giGi

Nha kinh té hoc My Kuznets, dugc nhén giai Nobel
kinh té ndm 1971, da dua ra mot gia thiét 6 nhiém moi
trudng trong qua trinh phat trién kinh té, dién bién
theo hinh chudng, dugc goi la d6 thi moi truong EKC
hay duong Kuznets.

Theo cac kich ban ctia EKC, lac dau 6 nhiém moi
trudng con thap, tiép dén ting dan khi bat dau cong
nghiép hoa va dat cuc dai khi GDP binh quan dau
nguoi vao khoang 5.000 USD/ngudi nam, sau d6 thi
d6 thi di xu6éng. Nguyén nhan la do su thay déi co ciu
nhu cdu ctia ngudi tiéu dung trong qua trinh phat trién
kinh té. Sau khi thu nhép tang lén va nguoi dan mong
muodn c6 mot mai trudng trong sach hon. Gia thiét nay
da gay tranh cai, cac nha kinh té hoc tan ¢6 dién thi
cho rang ting trudng kinh t€ khong lam tén hai moi
truong; con cac nha khoa hoc theo trudng phéi kinh té
sinh thai va bén viing thi nhan dinh kich ban EKC chi
diang véi mot s6 truong hgp hay doi véi nhiing chat
gay 6 nhiém nhét dinh.

Viéc st dung qua mtc phan boén va thuéc BVTV
trong néng nghiép gy ra 6 nhiém moi truong, lam tén
hai dén sy da dang sinh hoc va stic khoe con nguoi.
Chinh vi vay, ky vong vao viéc st dung phén bon va
thuéc BVTV trong nong nghiép sé dién ra theo EKC va
cudi cung budc phai phét trién mot nén nong nghiép
sinh thai va bén viing. Piéu nay dugc minh chiing
trong mot vai truong hop vi du sau:

Lugng phéan bén ctia Thai Lan thudc loai thép trong
khu vuc, giao dong 100-150 kg/ha NPK. Do Thdi Lan
c6 trén 10 triéu ha lta st dung giong chat lugng cao
nén khong can tham canh. Viéc trong lua phai dam
bao hai khia canh: An ninh luong thuc va la nha xuat
kh4u gao hang dau thé gidi véi chat lugng gao cao va
ngon. P6i v6i ngudi ndong dan Thai Lan, viéc cat giam
chi phi san xuét la dé nhit d€ ning cao thu nhap va
cai thién cudc s6ng. Ho da ap dung nguyén tic 3-R
(giam thiéu, cat bo va cdm) d6i véi phan bon héa hoc
va thuéc BVTYV, tang cuong st dung phan bén hiiu co.

TRAO DBOI - THAO LUAN

A Vigc phun thuéc BVTV qud muic sé tiéu diét cd nhiing
con trung c6 Igi va lam sdu bénh khdng thudc

Cac nudc phat trién nhu Nhat Ban va Diic da co
nhiing thay déi ro rét trong st dung phén bon: Nam
1990 Nhat con st dung gan 400 kg/ha NPK, nay con
250; Trong nhiing nam 2000-2004, Dtic con st dung
220 kg/ha NPK, nay con 180. Cac nudc nay da chuyén
dan sang huéng day manh phat trién nong nghiép hitu
co (NNHC) hay sinh thai. O Dtic nén NNHC dugc dé
xudt tit nam 1924 va c6 budc phat trién ddu tién trong
nhiing ndm 1930-1940. Nhat Ban da sém ban hanh cac
co s& phap Iy cho phat trién nén NNHC tti nam 1950.
Nhin chung, NNHC da chuyén sang giai doan méi, c6
nhiéu tac dong tich cuc dén mai truong (hé sinh thai,
dat, nudc, khong khi va khi héu, stic khoe ctia vat nudi
va con ngudi). Néen NNHC bao gom cac hé thong san
xudt nong nghiép theo hudng cé lgi cho moi trudng
tu nhién, xa hoi va dam bao tinh an toan ctia ndng san
ciing nhu hiéu qua kinh t€ ctia san xuat. NNHC khai
thac tong hop tat ca cac yéu t6 tu nhién cta khu vuc
san xudt: Coi do phi san c6 cta dat la yéu t6 co ban
cuia hé thong trong trot; St dung cac nguoén gen, giong
cay trong/vat nu6i dia phuong d€ phat huy tinh thich
nghi, thich hgp va 6n dinh ctia nong nghiép bén viing;
Khai thac hgp ly ngudén nudc, thoi vu gieo trong va
cac ngudn phéan hiiu co. NNHC han ché t6i da viéc st
dung cac héa chat gay doc hai cho ciy trong, vat nudi
va moi trudng song nhu cac loai phan héa hoc, thudc
BVTYV, hoa chit dung dé€ bao quan, ché bién ndng san...

Khuyén nghi mdt s6 giai phap cho Viét Nam

Dbé phat trién nén NNHC, Viét Nam c4n tang cudng
trién khai thyc hién D€ an tai co cdu nganh ndng nghiép
da dugc Thu tudng Chinh phu phé duyét tai Quyét
dinh s6 899/Qb-TTg ngay 10/6/2013, theo hudng
nang cao gia tri gia ting va phat trién bén viing. Day la
ddu mdc chuyén hudng quan trong dau tién. Bén canh
cac muc tiéu phat trién kinh t€ - xa hoi, ddy manh thuc
hién chuong trinh xay dung nong théon méi (NTM)
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A M0 hinh phdt trién ndng nghiép sinh thdi ciia Thdi Lan

cling dugc xem la mét trong nhiing muc tiéu chinh.
bdy manh cic cong trinh nghién ctiu phan bén va
thuéc BVTV dat hiéu qua cao trong st dung, giam
dang ké doc hai d6i véi moi truong, sinh thdi va con
ngudi. Vé lau dai phai nghién ctiu nhiing san phim
phan hitu co, san xudt thuéc BVTV sinh thai/xanh.
Tuyén truyén nang cao nhan thiic cho ngudi nong
dan trong sti dung phan bon va thuéc BVTV. Phai cho
ngudi nong dan thdy rd trach nhiém cta minh trong
san xudt ra cac san phdm nong nghiép sach/sinh thai va
bao ton tai nguyén thién nhién cho cac thé hé tuong lai.
Cu thé: Phé bién ap dung nguyén tac “4 dung” trong st
dung phan va thuéc BVTV (dung loai, dung néng do
va liéu lugng, dung luc va dung cach); Chuong trinh
“3 giam, 3 tang” (giam lugng gidng gieo sa, giam lugng
thudc trti sdu bénh va giam lugng phan dam; Téng
ndng sudt lua, tang chét lugng lua gao va tang hiéu qua
kinh té); Chuong trinh “1 phai, 5 giam” (St dung giong
xdc nhan, nham cé dugc giong lua tot, khang dugc sau
bénh tao cay laa khoe cho ning sudt chat lugng cao;
con 5 giam gom: Giam nudc tudi, giam that thodt sau
thu hoach. Trién khai dp dung chuong trinh quén ly
dich hai téng hgp IPM dang dugc thi nghiém budc dau
thanh cong & Dong bing song Cliu Long. Day la mot
budc phat trién cao hon cac bién phap “Phong trut dich
hai tong hop” da c6 trude day bang cach khai thac thém
hiéu qua tu cac quy luat cta hé sinh thai dong rudng.
Ap dung dong bo cho cic dia phuong thuc hién
Tiéu chudn VIETGAP (Thuc hanh san xudt nong
nghiép tot & Viét Nam) da dugc BO NN&PTNT ban
hanh ngay 28/1/2008, dua trén cac tiéu chi: Tiéu chuin
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vé ky thuét san xudt; An toan thuc phdm goém cac bién
phdp dam bao khong c6 hda chit nhiém khuén hoac 6
nhiém vat ly khi thu hoach; Ngén chin viéc lam dung
stic lao dong ctia nong dan.

Vé vén dé truy xuét nguén gbc san phdm (cho phép
xac dinh dugc nhiing van dé tit khau san xuat dén tiéu
thu san phdm), nha nudc can c6 quy dinh bat budc cac
don vi san xudt thuc phdm thuc hién truy xudt nguén
gbc, dé ra thoi han thuc hién, c6 giam sat va ché tai ro
rang. Bén canh d6, Nha nudc cling can c6 chinh sach
ho trg cac ho nong dan nho thuc hién truy xudt nguén
goc dién tti nhu Thai Lan dang lam.

Can tao dung thi trudng 16n cho san phidm sach/
sinh thai, cu thé vé phia cung thi dam bao gia ban héap
dan dé€ dong vién san xudt va tang thu nhap cho nguoi
nong dan. Trong d6 phai c6 hé thong kiém tra va giam
sat qua trinh san xudt cing nhu tién hanh dan nhan
mac sinh thdi cho san phdm va quang ba san phdm. Vé
phia cdu, cin phai kich cdu ctia ngudi tiéu dung déi véi
cac san phdm nong nghiép sach/sinh thai thong qua
viéc lam t6t cong tac truyén thong dai chiing, nang cao
y thiic va trach nhiém do6i véi viéc tiéu thu san phim
ndng nghiép sach/sinh thai ctia Viét Nam san xuat ra.
Xay dung cac kénh tiéu thu san phdm & cac tinh/TP.

bic biét, viéc tham gia cac T6 chiic qudc té nhu T6
chtic Thuong mai thé giéi (WTO), Hiép dinh thuong
mai xuyén Thai Binh Duong (TPP), ciing nhu viéc ddy
manh xudt khdu hang néng san sang EU, Nhét Ban va
My, day ctng la 16 trinh gitp nong nghiép Viét Nam
chuyén d6i phu hgp theo hudng san xudt sinh thai/
htiu com



TRAO POI - THAO LUAN

TIEM NANG VA THACH THUC
PA DANG SINH HOC TAY NGUYEN

GS. TS Lé Van Khoa!

Tay Nguyén c6 dién tich 54.639km? ndm & phia T4y ctia Nam Trudng Son nhung do cé nhiing dic
thu riéng vé dia li nén c6 thé tach ra thanh mot tiéu viing doc lap, gobm 5 tinh (Kon Tum, Gia Lai, Pic
Lac, Bac Nong va Lam Dong). Tay Nguyén c6 2 dinh nui thudc loai cao trong vung la Ngoc Linh & phia
Bac (2.598m) va Chu Yang Sin & phia Nam (2.406m). Céc tiéu vung dia ly sinh hoc Tay Nguyén c6 nhiéu
hé sinh thai dac thu cing khu h¢ dong thuc vat phong phu, da dang. Hién & Tay Nguyén c6 5 Vuon quoc
gia: Yok Bon, Chu Mom Ray, Kon Ka Kinh, Chu Yang Sin, Bidoup-Nui Ba va 9 Khu bao ton thién nhién:
Ta Pung, Ngoc Linh, Kon - Chu - Ring, Ea S6, Nam - Kar, Nam Nung, Chu Prong, A Yun Pa, Dai Binh;
2 Khu béo vé va loai sinh canh: Trép Kso va Ea Ral; 4 khu béo vé canh quan: Bac PleiKu, H6 Lic, Rung

thong Da Lat, Bién Ho.

Tiém nang da dang hé sinh thai tu nhién

Tay Nguyén mang nhiing sac thai dic biét
cuia viing khi hu nhiét d6i 4m ctia cao nguyén,
vao muia mua, ¢ lugng mua kha cao va suong
mu. Do bi chdn bdi go nui phia Pong va cé do
cao khong dong nhit, nén khi hau Tay Nguyén
phén hoéa thanh nhiéu ti€u vung va thay déi
theo tling khu vuc. Tay Nguyén ciing la mot
vung da dan tdc, v6i 12 dan tdc thiéu s6, gébm
€6 5.107.437 triéu nguoi, chiém gan 6% dan so6
ca nudc. Tinh da dang vé dan tdc da tao nén
nhiing sic thai van hoa, tdp quan dic thu, tac
dong t6i cac hoat dong bao ton da dang sinh
hoc (PDSH). Nép séng hoa hgp véi thién
nhién, ndi riing ctia cac dan toc thiéu s6 da dé
lai dau an trong luat tuc véi nhiing khu riing
thiéng, riing ma, riing tho than nudc.

Noi day da hinh thanh cac hé sinh thai rling
déc tht, doc dao nhu hé sinh thai rting 1a rong
thuong xanh &m 4 nhiét d6i trén nui cao, nai
trung binh va trén dat thap, véi nhiing dong
o rong 16n 6 M'Drac (Pac Lic), An Khé (Gia
Lai) va thung liing Ya Bok (Kon Tum). Hé sinh
thai rtiing khop - mot kiéu riing dic thu doc
déao cta Tay Nguyén ma hau nhu cac ving dia
ly sinh hoc khdc & Viét Nam khong cé. Do su
da dang dia hinh, v6i hé sinh thai dac thu nén
ti hang ngan nam nay da hinh thanh hé thuc

Vién Tu vdn Phadt trién (CODE)

A Dién tich riing Tay Nguyén gidm sut nghiém trong do khai
thdc trdi phép nhiéu cdy g quy

vat, dong vat hoang da, phong phu, cac loai cé gia tri
kinh té cao.

Hé sinh thai rting Khop nui cao c6 hai loai thong
kha phé bién thuong chiém uu thé trong cac khu
riing 14 kim kho & dai do cao dudi 1.500m la thong
ba la phan b6 & do cao khoang 1.000 - 1.500m, doi
khi moc lan v6i du sam; thong hai 1a phan b6 6 vanh
dai thap va trén cac loai dat kho hon. Cac khu vuc
dm u6t & do cao trén 1.200m cua phia Dong Tay
Nguyén la noi c6 mtic d6 da dang cao nhét va nhiéu
loai déang dugc chi y nhat. G day c6 cac khu riing vé6i
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A Tiy Nguyén c6 hé sinh thdi riing phong phui, vdi 200 loai dong, thuc vat quy hiém

cayla rong va cay la kim moc xen ké véi mtic do
da dang cao. Loai thong Pa Lat ddc hiiu c6 14
det, phan bo trong nhiing sinh canh nay, trong
do c6 cac suon nui va dinh nui, ndm § trung
tam va & phia Nam ctia day Trudng Son. Ngoai
ra, loai dé tung va loai cay la kim khac 1a po
mu, dinh tung, but moc, sa mu dau, chi phan
bd & cac khu riing thuong xanh 4m uét va lanh
trén nai Ngoc Linh, noi c6 nhiét d¢ trung binh
12°C, lugng mua hon 3.000mm/ndm va khong
c6 mua kho. Riing mua mua rung 14 nhiét déi
1a kiéu ring phd bién & phia Nam, gitia bién
gi6i Campuchia v6i Nam Kon Tum, Gia Lai,
bac Lac. Rung phat trién trén dat cat, da soi
hay dd ong chdt, c6 khi bi ngap nuéc trong mua
mua. Khac hin vdi cdc kiéu riing trén, hé sinh
thai kiéu rting nay c6 3 tang chinh: Tang cao
nhat téi 25 - 35m, ¢6 tan 1 lién tuc nhung mtic
do che phu thap lam cho d6 chiéu sang duéi
tan rting 16n.Tang nay thudng c6 1-2 loai cay
thudc ho diu, bang lang; Tang 2 cht yéu gom
cac loai khac nhau ctia cay ho dau. Céc loai cay
& tang nay thay déi tuy thudc vao tinh chat dat
dai va tao thanh cac quan hgp khac nhau; Cac
loai ciy & tang 3 chti yéu la ciy con ctia cac ting
trén. Cay tang 3 thudng kho héo vao mua kho,
t6i mua mua mdéi sinh trudng, phat trién tré
lai. Vung chuyén tiép gitia rting thudng xanh
4m uét va riing rung la theo mutia c6 céy ho dau
chiém uu thé va kho hon, phan b6 tai ving dat
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bang & phia Nam ctia cao nguyén Kon-Tum va
phia Tay ctia cao nguyén Pic Lac. Ngoai ra,
con ¢6 cac loai cay phd bién khac nhu s6i, bo
dé, dau, bang ling. Do ty 1é cay rung la chiém
tt 25 - 75% lam cho quang canh ctia rling trong
muia kho c6 kiéu da béo, anh sang chiéu xudéng
madt dat kha manh lam xuét hién cay thu¢c ho
lta kha nhiéu va mot s6 cay ting mat. V€ mua
kho, mét dit dugc pht mot 16p 14 kho kha day,
dén mua mua chung bi phan huy, 16p 1a nay
tré thanh tdng mun day lam cho dat phi nhiéu
thém.

Ngoai cac loai thuc vat, thanh phan cac loai
cay thudc & Tay Nguyén ciing rat phong phu va
da dang. Theo két qua diéu tra cua Vién dugc
liéu, s6 loai cay thudc & mot s6 viing nii trong
diém thuoc cdc tinh nhu sau: Dic Lic (751
loai), Gia Lai (783 loai), Kon Tum (841 loai),
Lam Dong (756 loai). Gan day, Hoi Dong y
huyén M’DPric (tinh Dac Lic), da phat hién tai
vung riing nui ctia cac xa Ea M'Poan, Ea Mlay,
Krong A va Ea Trang c6 kha nhiéu loai cay
thudc phén bo kha tap trung nhu thach xuong
b6, thé phuc linh, kim ngén, hoang dang cét,
toai bg, cu binh véi, cdu tich, riéng riing, thién
nién kién... O khu vuc Chu Yang Sin (huyén
Krong Bong), da phat hién mot s6 loai cay
thudc nhu ké huyét ding, nhan trin, nga gia
bi chan chim, sa nhin, ddng sim, ba gac hoa
dd va dac biét cay ngi vi ti ngoc linh va mot



s6 loai ¢6 trit lugng kha 16n nhu nhén tran.

Vé cac loai dong vat, do dia thé Tay Nguyén
tao thanh mdt vung riing ndi lién hoan rong
16n nén hoi tu cua cac loai dong vat cé nguon
goc khac nhau. Hién Tay Nguyén c6 525 loai
dong vat cé xuong song trén can, trong d6 102
loai thu, 323 loai chim, 91 loai bo sat, é&ch nhai
va 70 loai ca nudc ngot. Hién Tay nguyén co
32 loai quy hiém c6 tén trong sach dé va c6 17
loai dugc Hiép hoi bao vé thién nhién qudc té
(IUCN) x€p vao danh sach cac loai dong vat
quy hiém ctia thé giéi can dugc bao vé nghiém
ngdt nhu voi, nai ca téng, bo tot, bo rling, bo
xam, bdo, hé, voi, cdng, cha va chan xdm, cha va
chan nau, giu ngua, meo ri, bao gan, khuéu dau
den ma xam, cdy muc, rlia nui vién, cong, ga tién
mdt do, ga 16i hong tia, tri sao, nhiéu loai chim
dac hiu. ..

Mot sé thdch thiic va cdc gidi phdp bdo ton
DDSH Tay Nguyén

V6i dién tich rung ty nhién kha 16n c6 dia
hinh va khi hau dac thu cung su da dang cua
thé nhudng da tao cho Tay Nguyén c6 hé sinh
thdi riing phong phu. Tuy nhién, céng tac bao
ton da dang sinh hoc noi day ciing dang doéi
mat v6i dién tich rling giam st nghiém trong.
Theo s6 liéu tit BO NN&PTNT, dién tich riing
khu vuc Tay Nguyén hién c6 trén 2,5 triéu ha,
trong do6 rling tu nhién chiém 2,2 triéu ha.
Nguyén nhin maét riting do chuyén d6i muc
dich st dung rting sang trong cao su va lam
thiy dién khoang hon 120.000 ha, tiép dén,
viéc phd rting, 14n chiém dat rung trong cay
cong nghi¢p khoang 88.000 ha.

Viéc suy giam dién tich riing dan dén mot
s0 loai dong vat 16n da bi diét vong nhu té giac
hai sting, heo voi, vugn tay trang, ciy nudc,
bo xdm, mot s6 loai khac bi suy giam, dang
c6 nguy co tuyét chung nhu cac loai hd Dong
Duong. Bén canh do, tinh trang khai thac,
buon ban cac loai thuc vat, dong vat hoang da
dién ra phtic tap. Hién nay c6 khoang hon 200
loai thuc vét, dong vat hoang da dic biét quy
hiém & Tay Nguyén bi khai thac budén ban bat
hop phép chu yéu la ran, ky da, té té, d6i moi,
vich, ruia cac loai; meéo riing, cay voi huong,voi
dom, cdy doéng, cay huong, cdy muc, bao, huou,
nai, khi cac loai...

TRAO POI - THAO LUAN ‘,l’ =

Ngoai ra, nhiing tran la quét & Gia Lai, Kon
Tum, véi tan sudt gia ting lén do anh hudéng
cua bién d6i khi hau (BDKH), da anh hudng
rat 16n t6i hé sinh thai. BDKH lam suy giam
nguon nudec, gia tang thién tai la lut, han han &
Tay Nguyén. Viéc thi€éu nudc vao mua kho, la
quét vao mua mua tao stic ép 16n lam thay doi
moi trudng bao ton DDSH noi day.

Dé bao ton DDSH Tay Nguyén khong thé
ap dung mot bién phap don 1é ma can ép dung
tong hop cac bién phap bao ton tai chd (in
situ) va bao tén chuyén cho (ex situ), trong do
bién phédp bao ton tai chd dat hiéu qua nhat.
Béo ton tai chd la bao ton loai hoang da trong
moi trudng séng tu nhién cua ching, bao ton
loai cay trong,vat nudi ddc hitu,co gia tri trong
moi trudng séng, noi hinh thanh va phat trién
cac dic diém dac trung cta chung. Hién nay &
Tay Nguyén da hinh thanh mot hé thong khu
bao ton thién nhién rat da dang gom cac vuon
qudc gia, cac khu bao ton thién nhién va cac
khu bao vé canh quan, sinh canh véi dién tich
hang triéu ha. Can phat trién va md rong loai
hinh bao ton nay. Bao ton chuyén cho la bao
ton loai hoang da ngoai méi trudng song tu
nhién thuong xuyén hodc theo muia ctia ching.

Tuling budc nghién ctiu phat hién, phat trién
va xay dung cac bién phap bao ton chuyén chd
DDSH. Cén gan két cac hoat dong nay véi qua
trinh xay dung quy hoach bao ton ctia toan
vung, chud trong cac bién phap nhu vuon thu,
vuon cay thudc, vuon thuc vat va ngan hang
gen. Dong thoi, cd cac bién phap kiém soat
chit ché viéc khai thac, st dung, van chuyén tai
nguyeén DDSH.

Ngoai ra, cdn huy dong stic manh cong
dong dia phuong trong bao ton DDSH, trong
dé phai chu trong nang cao nhan thtc cho
cong dong v€ y nghia va cac gia tri ca PDSH;
Tim hiéu, ning cip va nhan rong cdc mo6 hinh
bao ton dua vao cong dong; T6 chiic cac phong
trao cong dong bao ton DDSH sau rong téi dia
phuong bang viéc cong nhén va giao dit, giao
riing, t6 chiic 1am nghiép cong doéng véi cac
khu rting thiéng, riing ma, rting tho than nuéc
va riing do cdng dong quan ly, dong thoi c6 cac
co ché phu hgp khuyén khich cdng dong bao
ton PDSHm

ety
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QUY HOACH TONG THE BAO TON DA DANG
SINH HOC BIEN VIET NAM

PGS. TS Nguyén Chu Hoi'

Ngay 13/11/2008, Quéc hoi da thong qua Luat Bao ton da dang sinh hoc (PDSH), theo d6, Chuong 2 dé
cap dén “Quy hoach bao ton PDSH” va yéu cau thuc hién & 2 cép - tong thé cip qudc gia va cdp tinh. Luat
Thuy san (2003), Lu4t Bién Viét Nam (2012), Luat BVMT (2014), va Luat Tai nguyén, mdi trudng bién va
hai dao (2015) nhan manh dén phat trién kinh té€ bién bén viing va bao ton PDSH bién. Chién lugc bién
Viét Nam dén nam 2020 (2007), Chién lugc quoc gia vé Tang trudng xanh (2012) va K& hoach hanh dong

AP

qudc gia (2014), dang dugc trién khai trén ca nudc, da nhan manh dén “Vén tu nhién’, bao gdém vén tu

nhién bién.

Thoi gian qua, Viét Nam da thuc hién cac quy hoach khac nhau phuc vu hoat dong bao ton PDSH bién,

p__»

tuy nhién, dén nay van con thiéu “Quy hoach téng thé bao ton DDSH bién”. Bai viét gisi thiéu mot s6 nod
luc lién quan dén quy hoach t6ng thé bédo ton DDSH bién & Viét Nam va kién nghi mot s cach tiép can dé

hoan thién quy hoach t6ng thé bao ton PDSH bién.

1. Nhu ciu quy hoach tng thé bao ton
DDSH bién Viét Nam

Trong vung bién Viét Nam da phat hién dugc
hon 11.000 loai sinh vat, trong dé c6 khoang
2.038 loai ca va gan 1.300 loai dong thuc vat trén
cac dao. Tong s6 loai ndi trén con thip hon sb
lugng thuc té€ vi cong tac diéu tra - nghién ctiu
vé€ DDSH bién chua dugc tién hanh dinh ky, dac
biét d6i véi cadc ddo nho. Vo Si Tudn (2014) cho
rang, vung bién Viét Nam c6 tinh da dang loai
san ho cao hon so v6i nhiing ghi nhén trudce day:
454 loai so vé6i 350 va 397 loai do 2 hoc gia nudc
ngoai cong bo, trong dd, & vung bién Tay vinh
Bic bo c6 176 loai, mién Trung (252), Hoang Sa
(201), mién Nam (406), Truong Sa (333) va Tay
Nam bo (251).

Trong s6 hon 20 kiéu, loai h¢ sinh thai (HST)
bién - ven bién, cac HST ran san ho (RSH), rting
ngap man (RNM), tham co bién (TCB), dam pha
va vinh kin, bai triéu lay 1a nhiing noi cu tru, bai
dé va uom nudi 4u trung, noi cung cap ngudn
giong dé duy tri va phat trién bén viing nganh
thiy san Viét Nam. Tuy nhién, ching dé bi t6n
thuong boi cac hoat dong ctia con nguoi va thién
tai, dac biét 1a bién d6i khi hau (BDKH) va nudc

"Dai hoc Quoc gia Ha Nji
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bién dang. C6 3 ddc tinh lam cho céc gia tri dich
vu cua cac HST bién - ven bién c6 tdim quan trong
dac biét: Tinh khong thay thé (khi bi ton that); Tinh
khong thé phuc hoi nguyén trang (khi bi pha huy)
va Nguy co cao (t6n that cua HST tiém tang mdi
nguy doi véi su phon vinh ctia con ngudi). Do do,
cac HST nay la “Co s6 ha tang ty nhién” trong bao
vé b bién, bado ddm an sinh xa hi ctia ngudi dan dia
phuong ven bién khoi cac tac dong ctia thién tai, ké
ca song than.

Tiém nang sinh vat bién, ven bién va hai dao da
tao ra cac gia tri bao tén bién cao va cung cdp tién
dé quan trong cho phét trién nganh thuy san, nghé
ca giai tri va du lich bién - ven bién, bao gobm du lich
ldn, cling nhu mot nén kinh té€ xanh dya vao bién &
nudc ta. Ngoai ra, cic HST bién va kinh t€ bién dang
la cho dua sinh ké cho gan 20 triéu ngudi dan séng
trong 125 huyén ven bién va 14 huyén dao & nudc ta.

Mac du c6 tiém nang va loi thé, nhung DPDSH
bién, ddo va viing ven bién nudc ta dang phai d6i mat
v6i nhiing de doa ctia chinh cac hoat dong phat trién
kinh t€ - xa hoi (KT-XH) va thién tai, nhu: Chuyén
d6i muc dich stt dung déat viing nudc 1g ven bién va
mat nuGc bién ven bd thiéu co s6 khoa hoc; Khai
thac qua mtc ngudn lgi thiy san nudc lg va maén,



cting nhu cac gia tri tai nguyén sinh vét bién, ddo
va vung ven bién; Du nhéap cac loai sinh vat bién
ngoai lai xam hai (dugc biét dén it hon trén dat
lién); O nhiém va suy théai méi trudng bién, ddo
va vung ven bién; BDKH va bién d6i dai duong
(nudc bién dang, axit hoa nudc bién, thiéu oxy...);
Stic ép tu gia tang dan s6 va cac hoat dong phat
trién KT-XH & cac vung bién, ven bién va trén
cac ddo; Muc tiéu thu tai nguyén bién-ven bién
ngay cang tang; Quan ly DPDSH bién - ven bién
con nhiéu bat cap.

béc biét, theo thong bdo ctia E. D. Gomez
(2015) tinh dén cudi thang 7/2015, Trung Quoc
da san 14p “khai phd” md rong trén 1.200 ha “dao
nhén tao” va phd huay hang nghin ha RSH dé¢ ldy
lam vét liéu toén tao cac “dao nhéan tao” nhu vay
6 quan dao Truong Sa cua Viét Nam. Do vay,
gay thiét hai nghiém trong cho cac quoc gia ven
bién Pong, bao gom ca Trung Qudc, véi s6 tién
udc tinh khoang 400 triéu USD/nam. Néu Trung
Qudc khong diing hoat dong khai pha va boi dap
cac bai can thi thiét hai tiép tuc ting va sé “cit
dat” moi lién két sinh thai gitia quan dao nay véi
phén con lai ctia bién Dong. Trit lugng hai san
khu vic quin ddo Truong Sa va phia tay bién
Dbong giam khoang 16% so véi trudc nam 2010.

Dén nay, c6 khoang 100 loai sinh vat bién nude
ta bi de doa va da dugc dua vao Sdch do Viét Nam
va Danh muc d6 IUCN d¢€ yéu cau phai c6 bién
phap bao vé. Trong cac loai dugc dua vao Sach do
6 37 loai ca bién, 6 loai san ho, 5 loai da gai, 4 loai
tom rong, 1 loai sam, 21 loai 6¢, 6 loai hai manh
vo, 3 loai muc. Tinh trang RSH & mtic xau chiém
khoang 31% va cac ran & tinh trang tuong doi tot
va tot chiém ty 1¢ tuong ting la 41% va 26%. Tinh
trang tuong tu doi véi cac HST khac va hau qua
kéo theo la gidm stic ch6ng d& ctia viing ba bién,
tang x06i 16 b bién va tac dong xdu dén doi song
dan sinh ven bién.

Cacthach thiic, de doa ndi trén ciing dat ra nhu
cau cdp bach phai tang cuong cong tac quan ly
DDSH bién va ap dung cac cong cu méi, trong do6
quy hoach béo ton DDSH bién can di trudc mot
budc so véi cac hoat dong phat trién (dau tu, khai
thac, st dung...). Theo nghia chung “Quy hoach
baoton DDSHbiénlaluan chiing,lyachon phuong
an bao ton DDSH bén viing trong thoi ky dai han
trén pham vi lanh thé quéc gia va dia phuong”.

2. Thuc trang quy hoach tdng thé bao ton

TRAO DBOI - THAO LUAN

A DDSH bién bi de doa béi do cdc hoat dong ciia con nguidi
va thién tai

DDSH bién & Viét Nam

Bao toén bién, viing ven bién va cac HST cung cdp
“co sd tai nguyén” cho phat trién bén viing kinh t&
bién noi chung va cac nganh kinh té€ “dya vao bao
ton”, trudc hét 1a nghé ca va du lich bién. Pay la hai
linh vuc kinh té gdn véi ngudi dan ven bién va trén
cac ddo, dong thai ciing 1a cac linh vuc kinh té bién
uu tién phat trién trong Chién lugc bién Viét Nam
dén nam 2020. Can xem bao ton bién va phat trién
kinh té 13 hai mat cia mét vidn dé trong phat trién
bén viing hudng téi hinh thanh mot nén kinh t€
bién xanh & nudc ta.

Hoat dong bao ton DDSH bién dugc thuc hién
& cac cap do khac nhau: Loai, HST va nguén gen,
nhung trong thuc té€ thuong uu tién cao cho quan ly
va bao ton cac HST bién va ven bién. Cach tiép can
dua vao “vung” thuong dugc ap dung cho qua trinh
quan ly va quy hoach bao tén PDSH bién trén thé
gi6i va ¢ Viét Nam. V€ ban chat, day ciing la cach
tiép can trong “Quy hoach khong gian bién” dua vao
HST ma mot trong nhiing céng cu quan trong cla
n6 1a “Phan viing chiic nang bién”. Trong thuic té, cac
khu vuc phan b6 PDSH bién thudng chiu tdc dong
cht yéu ti cac khu vuc bén ngoai, khu vuc lan cén.
Cho nén, tiép can quan ly theo khong gian dong vai
tro quan trong trong bao ton DPDSH bién va MFZ dua
vao HST la cong cu hiiu hiéu trong quy hoach téng
thé bao ton DDSH bién & cdp quoc gia dé thuc hién
muc tiéu Aichi theo tinh than cia Cong uéc DPDSH.

Trong quan ly va bao tén DDSH bién & cdp qudc
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A Hinh 1. Cdc vung DDSH bién (I-VI), cdc cum bién - ddo
tiém ndng bdo toén cao (mdu xdm) va vi tri 16 KBTB Viét
Nam (hinh tam gidc)

gia tai Viét Nam, ti€p cdn MSP ma cu thé la cong
cu MFZ da dugc ap dung d€ phan vung DDSH
bién phuc vu quy hoach hé thong khu bao t6n bién
(KBTB) tu nhiing ndm 1998 - 2004. Ap dung quy
hoach khong gian trong qua trinh thiét 1ap hé thong
KBTB Viét Nam dugc thé hién trong cac budc co
ban sau: X4c dinh vi tri dia sinh vat bién Viét Nam
trong thang phan loai quéc té Lap ban dé phan
vung DDSH bién; Xac dinh cic cum/khu vuc bién
hodc bién - ddo c6 tiém ndng bao tdn cao trong tiing
vung DDSH bién; Phan hang tuong déi tiém ning
bao ton bién & cac dia diém khao sat trong moi cum
bién; Lua chon cac dia diém uu tién dua vao quy
hoach hé thong KBTB; Phan viung va xdy dung quy
ché quan ly (chung & cip quoc gia) cho tling phan
khu chtic ning trong KBTB.

Phan ving DDSH bién da dugc Nguyén Huy
Yét (2003) thuc hién trong khuon khé dé tai “Quy
hoach h¢ théng KBTB Viét Nam dén nam 2010, tam
nhin 2020”. Két qua phan vung nay giup chin doan
sd bo tiém nang bao ton & cac vung bién c6 PDSH
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khac nhau va dinh huéng cho quy hoach hé théng
KBTB Viét Nam. Tiéu chi co ban dé€ tién hanh
phéan ving nay la: Nhiét d6 va do mudi ctia nudc
bién, dong chay bién, diéu kién dia chat (bao gom
tram tich bé mat day bién), ché d¢ lang dong tram
tich, chi s6 DDSH cdp loai, cau truc khu h¢ dong
va thuc vét bién va moi lién két sinh thai. Thong
tin v€ cac thong s6 nay dugc thu thép tii cac nguon
hién c6, nguon thi cép va cap nhat b6 sung bang
phuong phap lan SCUBA khao sat truc tiép.

Dua trén cic tiéu chi trén, bién Viét Nam va phu
can (phu thudc moi lién két sinh thai) dugc chia
lam 6 ving DPDSH bién khac nhau vé tiém nang bao
ton: Viing 1: bién Tay vinh Bac bo (tit Méng Cai dén
Coén Co), vung 2: bién Trung Trung bo (tit Cén Co
dén mai bai Lanh), viing 3: bién Nam Trung bo (ti
mii Pai Lanh dén Viing Tau), viing 4: bién Dong
Nam b (tit Viing Tau dén mai Ca Mau), ving 5:
bién Tay Nam b¢ (tii mai Ca Mau dén Ha Tién)
va vung 6: bién Hoang Sa-Truong Sa (Hinh 1).

Dua trén phéan loai hé thong dao ven bo Viét
Nam ctia Lé Dtic An (2008) va cac tai liéu khdéc,
cting nhu tiéu chi co ban nhu tinh da dang cta
habitat bién, tinh trang HST, canh quan bién, dao
va vung ven bién trong moi ving DPDSH bién da
chia ra cac cum/khu vuc bién - ddo (don vi khong
gian) c6 tiém nang bao ton cao uu tién quy hoach
bao ton dé€n nam 2020 (khu vyc mau xdm Hinh 1)

Trong méi khu vuc bién - dao, can ct vao két
qué diéu tra DDSH cdp loai va cac de doa (hién tai
va tiém nang) da tién hanh phan hang tiém nang
bao ton bién ctia tling dia di€ém khao sat dya theo
ty 1¢ gitta “Tong da dang/Tong de doa”. Trén co s6
do, tién hanh cho diém d€ xép thu ty uu tién déi
voi tiing dia diém dua trén co s& xem xét tuong
quan gitia nhom cdc tiéu chi phan anh tic dong
tich cuic va tiéu cuc dé€n muc dich bao ton. Theo
do, 6 moi dia diém, tling yéu t6 thudc hai nhom
trén déu dugc danh gid & ba muc tuong ting véi
thang diém: 1 (mdc thap), 2 (trung binh) va 3
(cao). Hiéu s gitia tong s6 diém ctia nhom yéu t6
tich cuc va tiéu cuc la diém phén hang uu tién cho
16 KBTB dé xuét quy hoach va sau d6 dugc Thu
tudng phé duyét trong quy hoach hé thong KBTB
Viét Nam dén nam 2020 (Hinh 1).

Hé thong 16 KBTB néi trén chiém dién tich
khoang 270.271 ha, bang khoang 0,3% dién tich
vung bién Viét Nam. Khoang 70.000 ha RSH,
20.000 ha TCB va mét phan RNM, phan 1én cac



bai gidng, bai dé va noi cu tra cua cac loai thay
san kinh té, gan 100 loai ddc hiiu va nguy cip dugc
quan ly trong pham vi cic KBTB dén ndam 2020 da
dugc quy hoach. Nhu vay, hé thong KBTB qudc gia
dau tién nay mang tinh dai dién cho toan viing bién
va néu dugc quan ly tot sé tao ra hiéu ung phuc
hoi trong KBTB va tié€p theo la hiéu ting tran, phat
tan nguon giong va dinh dudng ra toan khu vuc
bién xung quanh KBTB. Khi d6, ving bién quéc
gia khong chi dugc can bang vé qua trinh sinh thai
ma con dugc lam giau vé ngudn giong va nguon lgi
thiy san, tao thé di lén viing chac ctia kinh té bién.

Trong quan ly KBTB, van dé stt dung khong gian
va tai nguyén bién da cin cti vao s d6 phan viing véi
cac don vi phan vung chtic nang chinh nhu: Viing
16i (cAm nghiém ngdt), vung phuc héi sinh thai,
vung dém (khai thac han dinh) va ving phat trién
cong dong (st dung da muc tiéu). Can chu y rang,
khac véi trén dat lién, trong mot KBTB thudng co
thé c6 “vung dém trong” (nam ngay trong KBTB)
va “vung dém ngoai” (bao quanh KBTB).
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3. Két luan

Quy hoach tdng thé bao tén DDSH bién cip
quoc gia uu tién ap dung cach tiép can quan ly
dua vao vung, trong khi MSP dugc tién hanh
theo cach ti€p can dua vao HST. MFZ la budc
quan trong trong qua trinh MSP va cling 1a cong
cu chinh thuc hién ké hoach quan ly KBTB cu
thé. Vi thé, quy hoach bao ton PDSH bién cip
qudc gia nén st dung MSP nhu la cach tiép can
va cong cu trg gitp ky thuat trong qua trinh quy
hoach.

Viéc dp dung MSP va cong cu MFZ trong
codng tac bao tén DDSH bién cdp qudc gia noi
trén chi cho két qua ban dau, dé€ c6 dugc mot
“Quy hoach tong thé bao tén PDSH bién” ma
san phdm la “Ké& hoach t6ng thé bao ton PDSH
bién” theo ding nghia, can phai tién hanh toan
dién, dé cap dén nhiéu noi dung trong nhiém vu
bao ton DDSH bién. Dic biét, phai dua trén cac
thong tin dau vao mang tinh hé thong va cép
nhét honm

tai ‘Quy hoach hé théng KBTB Viét Nam dén nam 2010,
tam nhin 2020’ luu trit tai Vién Kinh t€ va Quy hoach
thity sdn, Ha Noi.

Nguyén Chu Héi, 2012. Thuc trang va qudn 1y hé
thong khu bdo ton bién & Viét Nam. Tap chi Khoa hoc
DHQGHN, Khoa hoc Ty nhién va Cong nghé 28, S6 48
(2012) 77-86, Ha Noi.

Lé Diic An, 2008. H¢ théng cdc ddo ven bg Viét Nam:
Tiém nang phdt trién. Nha xudt ban Khoa hoc ty nhién,
Ha Noi.

Chinh phii Viét Nam, 2010. Quyét dinh s6 742/QD-TTg
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E.D. Gomez, 2015. Compromising Biodiversity and
Economic Productivity in the Bien Dong Sea. Report in
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Méi truong

VE MO HiNH QUAN LY THIEN TAI G VIET NAM

GS.TS. Nguyén Trong Yém', TS. Nguyén Qudc Thanh',

TOM TAT

TS. Tran Tuan Anh’, TS. Ng6 Thi Phugng'

Thién tai la hién tugng tu nhién bt thuong c6 thé gay thiét hai vé ngudi, tai san, moi trudng, diéu kién song
va cac hoat dong kinh t€ - xa hoi, bao gom: bao, ap thap nhiét d6i, 16¢, sét, mua l6n, Ia, 1t quét, ngap lut, sat 16 dat
do mua li hodc dong chay, sut lun dit do mua li hodc dong chay, nudc dang, xam nhap man, nang néng, han han,
rét hai, mua d4, suong mudi, dong dét, song than va cac loai thién tai khéc [4]. Nghién ctiu nhiing loai thién tai
noi trén 1a mot khau trong chu trinh nghién ctiu danh gia thién tai, c6 thé goi la mo hinh quén ly thién tai (H.1).
Theo mo hinh nay, nghién ctiu danh gia thién tai la khau dau tién, va quan trong nhat, sau dén danh gia cac
déi tugng bi thién tai tdc dong. Tiép theo la danh gia kha ning bi thiét hai (da va c6 thé) trén co s& két hgp hai
khéau danh gia trén. Khéau cudi cuing la khau cac giai phap phong chéng va giam nhe thiét hai do thién tai (luat
phap-tiéu chudn, kinh té, ki thuat-cong trinh... ciing c6 thé€ gép thanh 2 nhém: phi cong trinh va cong trinh).

T khoa: Mo hinh, thién tai.

Mé dau

Mo hinh quan ly thién tai gébm 4 thanh phéan/déi
tugng chu yéu lién quan chat ché véi nhau: Thién tai,
déi tugng bi thién tai tac dong, thiét hai do thién tai
gdy nén va cac giai phap phong, chong va giam nhe
thiét hai do thién tai (H.1).

1. Thién tai (Natural hazards)

Cac thién tai, nhu bao, han, 1t lut, 1a quét - 1a bun
da, trugt-16, x6i 16 b séng, x6i 16 b bién, nut dat,
dong dat... la cac hién tugng, qua trinh tu nhién c6

QUAN LI THIEN TAI

CAC GIAI PHAP PHONG, CHONG VA GIAM NHE THIET HAI

QUAN Li THIEN TAI

A Hinh 1. M6 hinh qudn li thién tai

nhiing tdc dong tiéu cuc, gay tac hai dén con ngudi,
dén tai san, dén cac doi tugng kinh té - xa hoi va moi
truong.

Thién tai la d6i tugng dau tién phai quan ly vi day
la nguoén géc cua nhiing thiét hai. D€ quan ly dugc
cac thién tai phai nghién ctiu danh gia dung thién tai,
bao gom viéc xac dinh ngudn goc, co s6 hinh thanh
va phat trién, cac dic trung cua né (nhu magnitude,
cuong do - intensity, toc do, thoi gian kéo dai, khu
vuc anh hudng...), du bdo sy phat trién trong tuong
lai, x4c suit, tdn sudt xudt hién...

Thién tai c¢6 thé xudt hién va phat trién riéng
biét nhung cling c6 thé xuat hién va phat trién dong
thoi, tdc dong lan nhau va giy anh hudng tdng hop,
day chuyén.

2. Doi tugng (objects) bi thién tai tac dong

Dai tugng bi thién tai tac dong bao gom 3 loai
chinh:

Con ngudai (stic khde, sinh ké, diéu kién song...),
co s& kinh t€ - xa hoi (nha ctta, cong trinh, co s& ha
tang, cac gia tri van hoa, lich st...) va moi trudng
(thach thuy, sinh quyén)

Trong danh gia doi tugng bi thién tai tac dong
nguoi ta thuong dé cdp dén 3 ddc tinh cua doi tugng :
Miic d6 d6i mét (exposure) v6i thién tai ctia doi tugng;
tinh nhay cam/ dé bi t6n thuong (vulnerability) cua
déi tugng trude tac dong ctia thién tai va kha nang

Vién Dia chdt, Vién Han lam Khoa hoc va Cong nghé Viét Nam
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(capacity) chong d& trudc thién tai ctia d6i tugng. .. [6]

Trong 3 ddc tinh trén, dic tinh thu hai, tinh nhay
cam/dé bi tén thuong (vulnerability), thuong dé bi
nham lan nhat.

Theo dinh nghia cia UNISDR, 2015: “Vulnerability
- the conditions determined by physical, social,
economic and environmental factors of processes,
which increase the susceptibility of a community to
impact of hazards”[6]

Cé thé dich la:

“Tinh  nhay cdm/tinh dé bi ton thuong -
Vulnerability - la nhiing trang thdi dugc xdc dinh bdi
cdc yéu té hodc qud trinh ty nhién, xa hoi, kinh té va
moi truong, lam tang su nhay cdm cuia cong dong trudc
tdc dong cua cdc tai bién/nguy hiém”.

Theo dinh nghia, vulnerability, n6i vé tinh chat
nhay cam/tinh dé bi t6n thuong cta déi tugng khi
d6i mdt véi thién tai. Tinh nhay cam/tinh dé bi ton
thuong nay nhiéu hay it la do cac yéu t6/qua trinh tu
nhién x4 hoi, kinh té€ va moi trudng quyét dinh.

Vi du: Tinh nhay cam/tinh dé bi ton thuong trudc
thién tai cua nha cta lam bang vt liéu x4u, c6 kién
truc mong manh nhiéu hon so v6i nha ctia lam bing
vat liéu tét cd kién trac viing chac. Tinh nhay cam/
tinh dé bi tén thuong trudc thién tai ctia cac nudc
ngheo, kém phat trién nhiéu hon so véi cac nudce
giau, phat trién cao.

Tuy nghién, c6 ngudi [7],[8] lai xem Vulnerability
nhu 1a sy thiét hai. Ho xdc dinh “YsasBbiMocTb —
vulnerability (nguoi viét cha thich)- TtcBoiicTBO
MaTepUaIbHOBOT O 00EKTa yTPaulBaTh CHOCOOHOCTb
K BBIIIOJIHCHHUIO CBOUX €CTEeCTBEHbIX MJIN 3a/IaHHBIX
(GyHKIMNA B pe3yiTate BO3JACHCTBUS OMACHOTO
npouecca.

Tam dich la “Tinh dé bj tdn thuong - Tinh chat
cua doi tugng vat chat mat di/suy giam kha nang thuc
hién chtic nang tu nhién hodc chiic nang dugc gan
cho do “két qua tac dong ctia qua trinh nguy hiém”

Do tac dong ctia qua trinh nguy hiém vao déi
tugng lam cho déi tugng mat di/suy giam kha ning
thuc hién chiic nang ctia minh, r6 rang phai hiéu day
la mét cach noi vé su thiét hai.

Co6 thé thiy r6 hon “quan diém thiét hai” cta
cac tac gia [7],[8] qua x4y dung cong thiic danh gia
Vulnerability va vi du cu thé ma ho duara:

V(H) =N,H) . N

V(H) - Ton thdt vat chdt ciia doi tugng do qud
trinh nguy hiém H gdy nén;

N (H)- S6 lugng cdc yéu to bi phd huy/ bi tac dong do
qud trinh nguy hiém H gdy nén; N, - S6 luong chung ciia

TRAO POI - THAO LUAN

Oty

cdc doi tugng trude khi bi qud trinh nguy hiém tdc dong.

Dong dat Spitak (1988) v6il =8 — 9 (MSK-64) da
pha hiy 61.000 nha & trong s6 120 nghin nha &, lam
chét 25.000 nguoi trong s6 1 triéu ngudi trong khu
viic bi anh huéng boi I ndi trén.

Két qua danh gid V tuong tingla 61: 120 = 0,51 va
12 : 1000 = 0,025.

Nhu véy, quan niém ctia UNISDR vé tinh nhay
cam/ tinh dé bi tén thuong ctia d6i tugng bi tac dong
bdi qua trinh nguy hiém ndi chung va thién tai ndi
riéng 1a hop ly.

3. Thiét hai do thién tai (Natural Risk/Disaster
Risk)

Cén nhén manh ngay rang, thiét hai do thién tai
gay nén & day chi néi dén thiét hai tiém tang, thiét
hai c6 thé c6, duong nhién do nhiing thién tai du bao
c6 thé xay ra va tac dong vao nhiing déi tugng nhat
dinh nao dé.

Cé y kién cho ring, cdn phan biét 2 loai thiét hai:
Thiét hai c6 thé xay ra/thiét hai tiém tang, tiém nang
(potential) do thién tai do thién tai gay ra dugc goi la
naturalhazards gayravathiéthaithucté(Real) cingdo
thién tai gy ra nhung dugc goi la Natural Disaster [2].

Thiét hai do mdt thién tai nao d6 gay nén (Natural
Hazard/Disaster Risk) phai dugc xem 1a hau qua, tac
dong cua thién tai v6i xdc sudt/tan sudt/tan s6 nhat
dinh nao do6 ctia né gay nén.

D6 1a quan diém dung dan, can thiét. Tuy nhién,
trong thuc t€ nghién ctiu hién nay, cé 1é diéu nay
khong phai bao gi¢ ciing c6 thé xac dinh dugc xac
sudt xdy ra cua thién tai va khong dé dang thanh lap
dugc ban d6 cua mot thién tai véi mot xac suit nhit
dinh nao do6.

Nudc Nga c6 lich st lau doi nghién ctiu dong dat
va thanh lap ban do thién tai dong dat/phan ving
thanh 14p ban do thién tai dong dat nhung dén nam
1997 méi cho ra doi mot phiic hé ban do thién tai
dong dat/phan ving dong dat lanh thé toan lién bang
Nga va cac khu vyc lan cén, phan anh cuong do dia
chén I v6i xac sudt P (%) nhat dinh trong khoang thoi
gian t (& day t =50 nam ) [6],[7]; D6 1a ban d6 OCP-
97-A - Xac sudt 10% vugt qua ( hodc 90% khong vugt
qua ) cuong do tinh toan trong thoi gian 50 nam.
OCP-97-B - Xac sudt 5% vugt qua — trong 50 ndm.
OCP-97-C- Xac suit 1% vugt qua — trong 50 nam.

O Viét Nam tli nim 2004 ciing da bit ddu cho ra
doi mot phiic hé ban do thién tai dong dat/phan vung
dong dat phan anh cuong do I va gia t6c nén véi xac
sudt khac nhau.

4. Cac giai phap giam nhe thiét hai do thién tai
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Méi truong

(Natural Risk Reductional Measures)

Theo d6i tugng tac dong cac giai phap giam nhe
thiét hai c6 thé phan thanh 4 nhém:

Nhém céc gidi phap tdc dong truc tiép vao cac thién
tai nhdm han ché/loai trii cac tic dong tiéu cuc cta
chung.

Vi du d€ giam bét/loai tru trugt — 16 ngudi ta co
thé dua ra cac giai phap giam d¢ déc cua sudn, ting
do6 bén viing ctia dat da ciu tao suodn, ha thap muc
nudc ngam, han ché nuéc médn tham vao déat da tao
suon doc...

Nhém cdc gidi phdp tdc dong truc tiép vao cac doi
tugng bi thién tai tdc dong nham tranh bét tac dong
cua thién tai t6i d6i tugng hodc néng cao stic chiu
dung/ chong dé ctia cac doi tugng trude thién tai.

Nhom cdc gidi phdp gidm nhe thiét hai khi thién
tai xdy ra

D¢ la cong tac tim kiém, ctiu ho; di chuyén ngusi
va tai san vao nhiling noi an toan; cong tac trg gitp y
té, kinh t&; cong tac bao hiém thién tai; phuc héi khén
cdp va xay dung lai nhiing vung bi thién tai tac dong
ndng né; cong tdc an ninh trat tuy...

Nhém céc gidi phdp chung/tong hgp

G nhém nay ngudi ta thudng dua vao trude tién
cac cong tac truyén thong, gido duc, dao tao.

Mot trong 5 hanh dong uu tién, dugc néu ra &
tuyén boé Hyogo, Nhéit Ban nam 2005 la cong tac nay.

“Thiét hai do thién tai c6 thé dugc gidm nhe that
su néu con ngudi dugc thong tin va dugc thuc ddy
tién t6i mot xa hoi phong chong va thich tng véi
thién tai. Xa hoi nay, dén lugt né yéu cau suu tam,
bién soan, phé bién nhiing kién thic va thong tin
chinh xdc vé thién tai, cac d6i tugng chiu thién tai va
kha nang chong d& ctia chung”

Nguoi ta cling dac biét chu y dén cong tac luat

TAI LIEU THAM KHAO

1. Nghién ciiu xdy dung ban do phan vung tai bién moi
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thién tai dén ndam 2020.
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phap, tiéu chuén; céng tac quy hoach st dung hop li
lanh thd; cong tac xay dung chién lugc; cong tac lanh
dao, quan ly thong nhat, hiéu qua, phong, chong,
giam nhe thién tai tii Trung uong dén dia phuong.

Khi ndi dén cac giai phap phong, chong va giam
nhe thiét hai do thién tai mot s6 ngudi cling thuong
néu 1én 2 loai: cong trinh va phi céng trinh.

5. Vé mo hinh quan li thién tai ¢ Viét Nam

O Viét Nam da c6 luat “Phong chéng va giam nhe
thién tai” [4 ]; da c6 “Chién lugc phong chong va
giam nhe thién tai dén nam 20207 [5], néu kha day da
cacvan délién quan dén quan li thién tai & Viét Nam .

Tuy nhién, can phai lam sdng td hon mdé hinh
quan ly thién tai. Cé nhu vay, viéc quan ly thién tai
méi dugc toan dién, thong nhét, khong coi nhe, bo
sot mot doi tugng nao, ddc biét la ban than thién tai,
cac dai tugng bi thién tai tac dong

Quan ly thién tai khong phai chi la cac giai phap
hanh chinh, kinh té, t6 chlic ma con phai trién khai
cac giai phap nghién ctu, danh gia, du bao thién tai,
cac doi tugng bi thién tai tac dong, cac thiét hai c6 thé
c6 do thién tai tac dong.

KET LUAN

Nhén thiic rd m6 hinh quan ly la rat can thiét trong
quan ly thién tai. M6 hinh nay gom 4 doi tugng/noi
dung chu yéu:

Cac thién tai, cac doi tugng bi thién tai tac dong,
nhiing thiét hai, trudc hét 1a cac thiét hai ¢ thé c6
(du bao thiét hai) do thién tai va cac giai phap phong,
chdéng va giam nhe thién tai (bao gom ca cac giai phap
giam nhe thién tai va giam nhe thiét hai do thién tai).

Can quan ly toan dién, thong nhat ca 4 déi tugng/
ndi dung néu trén.

Bai béao la két qua cua dé tai KC 08.28/11-15m
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

¢

SUDUNG MO HiNH CMAQ DANH GIA LANG DONG
KHO CHO KHU VUC VIET NAM

TOM TAT:

Pam Duy An"
Lé Van Linh, Pam Duy Hung?
Nguyén Thi Hanh®

Ling dong axit (Acid deposition) giy ra nhiéu tac hai nghiém trong cho hé sinh thai, rling, pha huay cac
cong trinh van hoéa lich st va cac cong trinh kién tric quan trong. Lang dong axit thé hién dudi nhiéu hinh
thtic khac nhau trong d6 quan trong nhét la 2 qua trinh: ling dong kho va ling dong uét. Trong nghién ctu
nay, chung t6i sti dung phuong phap mo hinh héa d€ danh gia lang dong kho trong lang dong axit. M6 hinh
lan truyén chét 6 nhiém da chi tiéu, da chiéu CMAQ (Community Multi-scale Air Quality) dugc st dung cho
tinh toan nay cho cac khu vuc ctia Viét Nam. Céac két qua danh gia lang dong kho trong 15 ngay dau thang 1
nam 2013 cho thdy, lugng lang dong NO , NH, va SO, tap trung cht yéu tai khu viic dong bang Bac b va khu
viic Nam bg. Lang dong HNO, c6 xu huéng ngugc lai so véi ling dong NH, do cdc phan ting oxy hoa ctia Nito.

Tu khéa: Lang dong khé, CMAQ.

1. M6 dau

Liang dong axit (bao goém ca lang dong kho va
ling dong uét) dugc tao thanh trong diéu kién khi
quyén bi 6 nhiém do sy phét thai qua mtc cac khi
SO,, NO,, CO. Cdc khi nay tlf cic nguodn thai sé
ngung tu trong khi quyén va phan ting v6i hoi nuéc
va cac chit khac co trong bau khi quyén tao ra cac
chét long va khi ¢6 tinh axit, khi gap diéu kién thuan
loi sé quay ngugc trd lai bé mat dat. Chinh vi vy,
c6 thé ngudn phat thai tii qudc gia nay song lai c6
anh hudng t6i nhiéu quoc gia lan cin do qua trinh
tuidn hoan dién ra lién tuc trong bau khi quyén.
Lang dong axit c6 thé gy ra hdu qua nghiém trong
nhu: anh huéng téi stic khoe con nguai, hu hai mua
mang, giam ndng sudt cay trong, pha hay cac riing
cay, de doa cudc song ctia cac loai sinh vat, pha huy,
lam giam tinh bén viing ctia cac céng trinh kién
trac, xay dung.

Ling dong kho xay ra trong nhiing ngay khong
mua. Khong khi ¢6 chia cac chét axit nay di chuyén
theo gi6 va roi xuong cay coi, nha ctia. Qud trinh
ling dong khé phu thudc vao kich thudc hat, diéu

&t'..'.“‘m =

A Hinh 1. Sy dn mon va phd hity ctia mua axit

kién khi quyén va diéu kién mat dém. Lang dong
kho thay ddi theo khong gian va thoi gian.

Viét Nam la mdt thanh vién cia mang luéi giam
sat ling dong axit Pong A (EANET) va c6 mot s6
tram gidm sat lang dong axit. Tai Viét Nam cdc
nghién ctiu lang dong axit cht yéu dugc thuc hién
bang phuong phap do dac. Két qua quan trac cho
thdy, nong d6 SO, va nong do HNO, & tram Ha Noi
thudng cao hon & tram Hoa Binh do moi trudng
khong khi & Ha Noi chiu tac dong 6 nhiém nhiéu
hon [1].

"Trung tdm Dao tao va Truyén thong Moi trudng, Tong cuc Moi truong

2Trung tdm Nghién ciiu Moi trudng, Vién KHKT, TV va BDKH
*Vién Héa hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
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Hinh 2. Sy thay doi vé nong do SO, va HNO, tai Ha N
Hoa Binh (2000-2010)
(Nguoén EANET)

Trong nghién ctu st dung m6é hinh CMAQ
(Community Multi-scale Air Quality Model) budc
déu danh gid lang dong kho cho mot s6 chat: NH,,
NO_, HNO,, SO,. Céac két qua chi ra nhiing khu vuc
6 lugng ling dong theo khong gian va thoi gian.

2. Phuong phéap nghién ctiu

2.1 Mé hinh CMAQ

M6 hinh CMAQ la hé théng mo hinh Eulerian
dugc st dung trong m6 phong va danh gia chat
lugng khong khi dugc phat trién theo mo6 hinh mé
phong qua trinh lan truyén va van chuyén hoa hoc
da chat, da quy mo. CMAQ c6 kha nang mé phong
qua trinh van chuyén, bién d6i hoa hoc cta ozone,
bui, axit... Ngoai ra, CMAQ c6 kha nang mo6 phong
cac qua trinh khi quyén phtic tap anh hudng téi bién
d6i, lan truyén, hoa hoc va lang dong [2], [3].

M6 hinh CMAQV4.7 dugc st dung trong nghién
ctiu v6i luéi tinh dugc thiét lap theo cdu truc ludi
doc va ngang giéng nhu WRE Qua trinh lan truyén
dugc tinh theo co ché héa hoc CB05 cung véi viéc
thiét lap cac diéu kién bién, diéu kién ban dau. Co
ché hoa hoc CB05 dugc thiét lap vao trong hé thong
CMAQ thong qua céc qua trinh cai ddt mo hinh.

Hé thong mo6 hinh CMAQ goém nhiéu chuong
trinh con, moi chuong trinh thuc hién mét nhiém
vu khéc nhau.

Hé thong CMAQ

1 %
(30) 1\
ey

/]
o\ VA /
|

A Hinh 3. Hé théng mé hinh CMAQ
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A Hinh 4. Phdt thdi SO, cho khu vic Viét Nam

+ ICON: Cung cap cho md hinh trudng so6 liéu
noéng do ban dau 3 chiéu.

+ BCON: Cung cép nong do tai cac bién.

+ ECIP: Tong hgp su phat thai tit cac khu vuc
riéng biét thanh mot ngudn diém 1én dé tao thanh
di liéu d4u vao

+ MCIP: Xt ly dii liéu ddu ra cia mo hinh khi
tugng dé€ cung cp s6 liéu can thiét vé khi tugng cho
mod hinh CMAQ.

+ JPROC: Tinh toan ty 1¢ quang phén theo kinh,
vi do.

+ PDM: Dua thong tin phat thai vao luéi tinh.

Lang dong kho dugc tinh todn trong CMAQ la
cac lang dong theo gio, cac ling dong dugc tinh theo
kg/ha. Céc chat dugc tinh toan lang dong kho dugc
thiét 1ap: file GC_DDEPEXT tinh toan cho cac khi
Gas, AE_DDEP.EXT tinh todn cho c4c aerosol va
NR_DDEP.EXT tinh todn cho cac chat tra[3].

Trong nhiéu nghién ctiu khi stt dung CMAQ luén
sti dung m6 hinh SMOKE dé€ tinh toan cac diéu kién
phat thai dau vao cho m6 hinh. M6 hinh SMOKE
tinh todn phat thai ti cic ngudn diém, ngudn viung
va nguon giao thong. Tuy nhién tai Viét Nam viéc
kiém ké phat thai ti cic nguon nay tén kinh phi rat
16n.Trong nghién ctu st dung nguodn phat thai tu
s6 liéu kiém ké phat thai chau A (REAS, Regional
Emission inventory in Asia) d€ tinh todn lam diéu
kién dau vao cho mé hinh.



2.2. Thuét toan tinh lang dong kho

Lang dong kho tugng trung cho viéc loai bd cac
chét 6 nhiém ti khi quyén [én bé mat trai dat [4]. Su
phtic tap ctia cac yéu t6 anh hudng dén mic do van
chuyén, téc do laing dong, 1am cho qua trinh khai
quat hoa gip khé khin. CMAQ thong qua phuong
phap udc lugng lang dong kho tu Wesley [5] va
Walcek [6]. Dong lang dong kho cuia chat khi va cac
hat vat chét dugc tinh béng tich cia néng d6 khong
khi va téc d6 lang dong:

F=V xC,

Theo Walcek (1987) uéc lugng toc do lang dong
can xem xét cac yéu t6 khi tugng, si dung dat. Mo
hinh CMAQ danh gia su 6n dinh va bat 6n dinh biang
cach st dung phuong phap khang khi dong hoc:

1
Va= Tatry+re

Trong do: V, 1a téc do lang dong; Ra la tré khang
khi déng hoc (aerodynamic resistance), Rb la tré
khang doan tang; Rc la trd khang bé mat.

3. KET QUA VA THAO LUAN

3.1. Thiét lap m6 hinh CMAQ

Mo6 hinh CMAQ dugc thiét 1ap theo luéi 6 vuong
(156 x 156) mién tinh dugc bao phu ca Viét Nam,

Lwoi tinh mé hinh CMAQ

1 18 E:] 52 ] % 103 120 137 154

A Hinh 5. Luéi tinh mo hinh CMAQ

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE
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A Hinh 6. Tuong quan tinh todn va thuc do O,

Lao, Campuchia, m¢t phan Théi Lan va Trung Quéc.

S6 liéu phat thai dugc st dung s6 liéu phat thai
tit REAS, luéi phat thai dugc lay triing véi ludi trong
mo hinh CMAQ.

3.2. Hiéu chinh

Hiéu chinh mé hinh CMAQ bang s6 liéu thuc do
O, tli ngay cho muc d¢ tuong quan gifia tinh todn va
thuc do dat 53,81%

3.3 Két qua

Céc két qua nghién ctu lang dong kho dugc tinh
todn trong 15 ngay vao thang 1/2013.

+NO,

Hinh 7.Miic d6 lang dong NO_ trung binh trong 2 tudn (don
vi ug/m?/h)

Mire d6 ling dong NOx trung binh theo théi gian

=+=—HN_TI
—&-HB_T1
—a—DN
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m
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A Hinh 8. Miic d6 lang dong NO_trung binh theo cdic
thoi gian trong ngay
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A Hinh 9. Miic do lang dong NH, trung binh trong 2
tudn (don vi ug/m?/h)

Mirc d6 ling dong HNO3 trung binh theo thoi gian

——HN
]
=N
=———HCM

A Hinh 12. Miic do ling dong HNO, trung binh theo cdc thoi
gian trong ngay

Mire d6 ling dong NH3 trung binh theo thai gian
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A Hinh 10. Miic do ling dong NH, trung binh theo cdc
thoi gian trong ngay

A Hinh 11. Miic d¢ lang dong NH trung binh trong 2 tudn
(don vi ug/m*/h)

NO_la chit khi quan trong trong khi quyén, cé
nhiéu nghién ctiu vé tdc dong ctia NO_vé cic phan
ling, phat tin va lang dong. NO_dugc cho la nguyén
nhan gay ra suong khoéi quang qud, mua axit, 6
nhiém ngudén nudc uéng va anh hudng dén nong do
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A Hinh 13. Miic do ling dong SO, trung binh trong 2 tudn
(don vi pg/m*/h)

ozone gdy anh hudng dén stic khde va con ngudi [7].

Két qua laing dong NO_ trung binh trong 2 tuén
cho khu vuc Viét Nam dugc thé hién trong Hinh
7. Tai khu vic TP. H6 Chi Minh va Mién Nam c6
lugng lang dong NO_ cao nhat.

banh gia muc d6 lang dong kho cho 4 khu vuc:
Ha No¢i, Hoa Binh, Pa Nang va TP. H6 Chi Minh
cho théy khu vuc Ha Noi c6 lugng ling dong cao
nhat, ti€p theo la khu vuc Hoa Binh, TP. H6 Chi
Minh va cu6i cung la Pa Nang. Gia tri lang dong
trung binh trong thoi gian tinh todn cta 4 khu vuc
lan lugt 1a 62,6 pg/m*/h, 58,7 ug/m*/h, 37,6 ug/m*h
va 4,9 pg/m*/h.

+ NH,

Khu vic Nam bo va Khu vyc dong bing Bic
b6 la nhiing noi c6 lugng ling dong NH, 16n nhat.
biéu nay ciing pht hgp véi thuc té, 2 khu vuc nay
6 lugng san xudt ndong nghiép nhiéu nhat ca nudc.
Lugng lang dong trung binh tai khu vic Ha Noi,



Bang 1. Thong ké gia tri lang dong tai 4 khu vuc

Vi tr TB MAX MIN
NO, 62,6 33,60 0,32
o NH, | 446,75 | 111332 65,80
Hane HNO, | 952 135,92 0,14
SO, | 1191,58 | 366926 | 141,47
NO, 58,7 24,27 0,41
o NH, | 50592 | 116376 33,21
tioa Binh HNO, | 572 106,20 0,11
SO, | 61878 | 197772 44,20
NO, 4,9 3,04 0,07
. NH, | 2456 151,22 2,64
DaNing HNO, | 18526 | 107584 0,27
SO, | 12841 | 756,70 7,73
NO, 37,6 14,52 0,57
P HOM NH, | 406,82 | 1251,23 83,35
HNO, | 9595 | 416,18 1,10
SO, | 15505 | 81544 39,99

Hoa Binh, Da Nang va TP. HCM lan lugt 1a : 446,75
ug/m?/h, 505,9 pg/m?/h, 24,55 ug/m*/h va 406,82
ug/m*/h.

+ HNO,

Két qua ling dong HNO, c6 xu thé ngugc véi
lang dong NH,, nhiing khu vic c6 ling dong NH,
cao thi lang dong HNO, thdp va ngugc lai. Nguyén
nhan nay c6 thé do co ché chuyén déi: HNO, + NH,
tao thanh mué6i amoni nitrat (NH,NO,). Tai Khu
vuc Ha No¢i, Hoa Binh ty 1é ling dong trung binh:
9,52 ug/m?/h va 5,72 ug/m?*/h. Ty 1é chuyén déi gitia
cdc qud trinh oxy héa ctia nito phan ung v6i HNO,
la khac nhau theo thdi gian tuy thudc vao ngudn
phét tan, mua, khi tugng, d6 4m tuong d6i va hoat
dong quang hda [8].

So véi két qua lang dong HNO, tii [1] lugng lang
dong & Ha Noi ludn cao hon so véi Hoa Binh. Hinh
12 danh gia su lang dong theo thoi gian cho cac khu
vuc chi ra sy pht hop véi [1].

+ 80,

Lugng ling dong SO, cho khu vic Viét Nam tap
trung cht yéu tai khu vuc dong bang Bac b, khu
vic mién Nam, mot s6 tinh duyén hai mién Trung,
khu vuc tinh Thanh Héa, Nghé An do anh hudng
gié mua Pong Bac nén tai khu vuc nay ciing co6
lugng laing dong SO, kha 16n. Lugng lang dong SO,
16n nhét tai khu vic Ha Noi, khu vuc gitia 2 tinh/TP.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Van tée 1dng dong trung binh NH
140 3 b
| ar [

A Hinh 14.Téc d¢ lang dong trung binh

HCM va Long An c¢6 lugng lang dong 16n thi 2 tai
Viét Nam.

Bang 1 thong ké cac gia tri lang dong trung binh,
16n nhat, nho nhét cho cac chat NO , NH,, HNO, va
SO, tai 4 khu vuc.

Hinh 14 th€ hién t6c d6 lang dong trung binh
ctia NO, HNO,, NH, va SO, sau 2 tuan tinh todn.
V6i HNO, c6 toc do 16n nhat, tiép theo 1a SO, NH,
6 toc do lang dong thap nhat.

6. KET LUAN

V6i viéc ting dung mo6 hinh CMAQ danh gid lang
dong kho véi cac chat NO , NH,, HNO, va SO, cho
két qua tinh toan danh gia lugng lang dong tai cac
khu vuc.

Ha No¢i 1a noi chiu anh hudng ctia ling dong kho :
SO,, NO,, NH, nhiéu nhit trong 4 tinh phan tich két
qua lang dong va Da Nang thap nhat. Ngugc lai khu
viic Pa Nang c6 lugng ling dong HNO, cao nhit.

Phan tich lugng ling dong HNO, tai Ha Noi va
Hoa Binh cho thdy, lugng lang dong kho HNO, tai
Ha Néi 16n hon tai Hoa Binh va phu hgp véi cac két
qua quan trac tti mang luéi EANETm
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APPLYING CMAQ MODEL FOR ASSESSING DRY DEPOSITION IN THE AIR
IN VIETNAM

Pam Duy An

Center for Environmental Training and Communication, Vietnam Environment Administration

Lé Van Linh, Pam Duy Hung

Center for Environmental Research, Vietnam Institute of Meteorology, Hydrology and Climate Change

Nguyén Thi Hanh

Institute of Chemistry, Vietnam Academy of Science and Technology

ABSTRACT:

Acid deposition causes severe adverse effects on ecosystems and forests, and destroys important historical
and architectural works. Acid deposition forms are various, of which the most important forms are wet and dry
deposition. In this study, we used modeling methodology to assess the impact of dry deposition in Vietnam.
A Community Multi-scale Air Quality (CMAQ) model was used to calculate dry deposition. The results show
that in the first 15 days of January 2013, the amount of deposited NO_, NH,, and SO, were concentrated in
Northern Delta and the south of Vietnam. An HNO, deposition trend is opposite to NH, due to Nitrogen

oxidation reaction.
Keyword: Dry deposition, CMAQ.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

XU LY NUGCRI RAC SAU QUA TRINH KEO TU VA
0ZON BANG BUN HOAT TiNH THEO ME (SBR)

TOM TAT:

Trinh Van Tuyén'
Vin Hiiu Tap?

Bai bdo nay trinh bay két qua thi nghiém xt Iy nudc ri rdc sau qua trinh 6z6n hoa bang qud trinh bun hoat
tinh theo mé (SBR). Két qua cho thdy, qua trinh bun hoat tinh theo mé (SBR) da mang lai hiéu qua tuong doi
cao, khi két hgp hai chu ky hiéu khi/thiéu khi trong hé SBR dat hiéu suét xti Iy COD 59%. Amoni da giam dang
ké, sau xtt Iy amoni bang SBR v6i chu ky hi€u khi/thi€u khi dat 63%. Tuy nhién, qud trinh xt Iy SBR nay chua
xt ly dugc hoan toan amoni ma méi chi chuyén héa amoni thanh nitrat va nitrit. Sau qua trinh xt ly ndong do
nitrat va nitrit cao hon so véi trude xu ly. Két qua ciing cho thdy ti 1¢ thaoi gian hiéu khi/thiéu khi (2:1 va 3:1)

khong c6 nhiéu anh hudng dén hiéu qua xt ly.
Tu khéa: Ri rdc, keo tu, 6zon, bun hoat tinh.

1. bat vin dé

Bén canh su phét trién kinh t€ ndi chung va cong
nghiép ndi riéng thi 6 nhiém moi truong dang la
van dé dang lo ngai, de doa dén su phat trién bén
viing cta Viét Nam. Lugng chét thai ran (CTR)
ngay cang tang, muic do 6 nhiém ngay cang nghiém
trong. CTR ¢6 thanh phan, tinh chat phtc tap, gay
6 nhiém moi truong dit, nudc, khong khi xung
quanh khu vyc d6 thai, dac biét 1a nudc ri rac sinh
ra tli cdc bai chon 14p c6 néng do chit 6 nhiém cao,
do do, can phai c6 bién phdp xt ly thich hgp, nham
giam thiéu lugng chit 6 nhiém thai ra mdi trudng,
BVMT. CTR trong bai chén ldp c6 thé bi phan hay
nhS qud trinh phan huy sinh hoc bén trong dé tao
ra san phdm cudi cung la cac chat giau dinh dudng
nhu axit hiiu co, nito va mot s6 khi nhu: CO,, CH,...

Hién nay, ¢ Viét Nam, cac phuong phap xt ly nude
ri rdc chu yéu 1a sinh hoc véi chi phi hoa chat thap,

c6 kha nang xt ly t6t cac chit hitu co dé phan hay
sinh hoc. Mot hé thong xt ly nudc ri rac thudng gom
nhiéu giai doan khdc nhau nhdm dat hiéu qua cao nhit.
Trong nghién ctiu dudi day, xu ly sinh hoc dugc thuc
hién sau qua trinh 6z6n hoa.

2. Phuong phap nghién ciu

Doi tugng nghién ciiu: Nudc ri rac tit bai chon lap
chét thai rin Nam Son da qua qud trinh 6z6n hoa véi
cac thanh phan nhu Bang 1.

Noi dung thiic nghiém:

Thi nghiém xt ly nudc ri rac sau 6z6n hda bang
qua trinh bun hoat tinh theo mé (SBR) hiéu khi.

Thi nghiém xt ly nudc ri rac sau 6zon héa bang qua
trinh bun hoat tinh theo mé (SBR) két hgp chu ky hiéu
khi/thiéu khi.

Phuiong phdp phan tich:

- COD dugc xac dinh bang phuong phap Bicormat
(theo TCVN 6491-1999);

.........

Bang 1. Nong do COD va NH,* clia nuéc ri rac
sau qua trinh 6z6n hoa
STT Thong s6 Don vi Sau 6z06n hda

1 | coDg,.. mg/l 2.236
2 COD ot v mg/l 1.092 | B
3 Hiéu sudt % 51,16 i
4 NH, " o mg/l 1.192
5 NH, " oo mg/l 1.089
6 Hiéu suit % 8,64

A Hinh 1. So d6 qud trinh xit ly SBR A mh 2. M6 hinh thz nghzem

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

*Trucng Dai hoc Khoa hoc - Dai hoc Thdi Nguyén
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) Moi truong

- Amoni (NH,*) dugc xdc dinh theo TCVN 2311-78;

- NO, dugc xac dinh theo TCVN 8742:2011;

- NO, dugc xac dinh theo TCVN 8742:2011.

Mo hinh thuc nghiém:

Hai qud trinh dugc nghién ctiu la qua trinh 6xy hoa -
xu ly vi sinh hiéu khi va qua trinh xt ly gian doan (hiéu
khi/thiéu khi) trong bé phan ting 5 I, dung tich lam viéc 3
1, c6 gan thiét bi suc khi va thiét bi khudy tron. Diéu kién
thi nghiém: Nong do sinh khéi MLSS = 3.000 + 50 mg/l
va suc khi duy tri DO = 2,5 + 0,1 mg/l. Nhiét d6 trong qua
trinh thi nghiém ndm trong khoang 25 + 3°C.

a. Nghién ctiu qud trinh 6xy héa - xit ly hiéu khi

Thi nghiém dugc tién hanh trong thiét bi SBR

b. Nghién ctiu qua trinh xit ly gidn doan

Nghién ctiu qua trinh xt ly nudc ri rdc theo phuong
phap gian doan (k€ tiép hiéu khi/thi€u khi) trong thiét bi
SBR nhu sau: Nudc rac dugc dua vao hé SBR. Chu ky thi
nghiém kéo dai 16 gi¢ gém 2 giai doan ké tié€p nhau: Hiéu
khi/thiéu khi véi ty 1¢ thoi gian la 2 gio/1 gio va 3 gio/1 gio.
T6c do khudy tron trong giai doan thiéukhila 50 vong/phut.

* Diéu kién thi nghiém:
Bang 2. Diéu kién qua trinh

Bang 3. Piéu kién qua trinh xu
Oxy hoa - xu ly hiéu khi

ly gian doan

Thong s Nong do Thong s6 Nong do
ML 3000 1
S5 mg/ MLSS 3000 mg/1
DO 2,5 mg/l
. DO . ... 2,5mg/l
Th(lillI ﬁlan 8 gid hiéu khi
DO 0-0,3 mg/l
Thai gian Iuu 8 gio

- Cac thi nghiém dugc tién hanh & nhiét do
phong;

- Mdy théi khi c6 cong sudt: 7 I/phut;

- Bé phan ting c6 thé tich: 51;

- Thé tich nudc ri rac: 3 1/mé;

- Thai gian luu nudc ri rdc trong bé: 16 gio.

3. Két qua va thao luin

3.1. Qud trinh xii ly hiéu khi

Cac yéu t6 COD, NH 5> NO; vaNO; dugc theo
doi theo thoi gian. Két qua dugc thé hién trén Hinh
3 + Hinh 6.

Tt Hinh 3 cho thay, nong d6 COD trong nudc ri
rac dugc xt ly bang SBR hiéu khi gidam nhanh sau 6
gio dau tién; tli 6 - 16 giv, nong do COD giam cham
hon. Sau 16 gi¢, ndong d6 COD giam khong déng ké.
Nguyén nhan do ngudn cacbon dé sinh huy da can
khong du cho vi sinh vat st dung d€ tong hgp té bao
va phén huy cdc chit 6 nhiém.

Néng do amoéni (NH,") trong hé SBR dugc thé
hién & Hinh 4 ciing cho thdy xu hudng bién thién
theo thoi gian tuong tu ndong do COD. Sau 16 gio xt

Ring 4 COD(mgly

o

L)
-
(]

3 10 12 14 16 18
Thei gias (zir)

A Hinh 3. Sy bién ddi nong do COD trong SBR hiéu khi

Nk Ao (g

10 1= 14 1% 18
Thoi gian (gic)
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A Hinh 4. Sy bién doi nong do NH,* trong SBR hiéu khi
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A Hinh 5. Sy bién doi nong do NO, trong SBR hiéu khi

Higu it nieky (%)

—— oD
—— NH#
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B
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A Hinh 6. Su bién doi nong do NO, trong SBR hiéu khi
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A Hinh 7. Hiéu sudt xii ly COD va NH,* trong h¢ SBR hiéu khi




ly, nong d6 NH,* van tiép tuc gidm dan theo thoi gian.
Nong d6 céac chi tiéu NO, va NO," c6 xu hudng ngugc
lai, n6ng d6 ban dau thap nhung sau xt ly da ting dan
1én theo thai gian.

Trong qua trinh xt ly hiéu khi nay, amoni trong
nudc thai dugc 6xy hoa dén nitrat va nitrit. Vi sinh
vat tham gia phan ting thudng goi la cac vi khuén oxy
héa amoéni (AOB), chu yéu la céc vi khuén thudc chi
Nitrosomonas va mot s6 chi khac nhu Nitrosococcus,
Nitrosospria, Nitrosolobus, Nitrosovibrio... vi khudn
thudc chi Nitrobacter va mot s6 chi khidc nhu
Nitrosospina, Nitrosococcus va Nitrosospria.

Tu Hinh 7 cho thay, toc do xt ly COD chdm dan
theo thoi gian va t6c d¢ xt Iy NH,* van ting dan dan
theo thdi gian. Hiéu sudt xt ly amoni van tiép tuc ting
6 thé do ndng dd amoni trong nudce ri rdc van con cao
(sau 16 gio xtt ly nong dé amoni van con 446,52 mg/1).
Hiéu sudt xti ly nito cao hon hiéu sudt xti ly COD. Hiéu
sudt xt ly nito cao c6 thé do hiéu ting canh tranh vé
phuong dién 6xy hoa khi trong mot hé chita dong thoi
ca chat hitu co sinh haly va amoni.

3.2. Qud trinh xiu ly hiéu khi/thiéu khi trong thiét
bi SBR

T cac dédc trung clia nudc ri rac va két qua nghién
ctu thu dugc tii qua trinh xt ly hi€u khi véi diéu kién
vat chét thuc té. Ky thuat mé ké tiép gian doan dugc
chon dé thuc hién xt ly nito dang t6 hgp cua nitrat hda
(6xy hoa amoni) va khi nitrat dong thoi trong mot bé
phan tng.

Két qua thi nghiém theo 2 ché d¢ vé thoi gian suc
khi/khudy tuong ting vé6i diéu kién hiéu khi/thiéu khi
dugc ghi lai trong Bang 4, 5. Nitrit va nitrat tao thanh
ké ti€p nhau trong giai doan hiéu khi, kht nitrit va
nitrat vé dang khi xay ra trong giai doan thiéu khi ciing
theo ki€u ké ti€p nhau. Trong qua trinh hiéu khi, nong
do nitrit thuong thap, tru trudng hgp do bi han ché vé
nong do oxy hoa tan. V6i cac mau nudc ri rac, khi xu
ly hiéu khi v6i ndng do 6xy du, ndng do nitrit luén cao
hon nitrat (Bang 4, 5).

Trong diéu kién thi nghiém da trinh bay, yéu to
thuc ddy ca qua trinh tao thanh nitrit va nitrat 1a DO
déu dugc thoa man, tuy vay nong do nitrit van cao hon
nitrat va & cac chu ky sau néong dé6 amoéni thdp hon &
cac chu ky trudc, trong do, téc do 6xy héa amoni hay
hiéu qua loai téng nito khong xay ra hién tugng dot
bién. Hién tugng nay c6 thé la do ty 1é vi khuén oxy hoa
amoni cao hon ty 1é vi khudn 6xy hoa nitrit trong diéu
kién cu thé cta thi nghiém.

Khad ndang xii ly COD

COD gidm do 2 qua trinh: Oxy héa do vi sinh di
dudng trong giai doan hi€u khi va tiéu hao trong giai

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 4. Nong do cac chit sau xt Iy SBR hiéu khi/thiéu khi
(616 2:1)

Thos gian .| NHS | No; | NoO; | cOD
®6) | P gy | (mg) | (mgh) | (mg)
0 8,2 965 6,24 3,36 1081
4 8,4 689,3 33,39 13,2 911,52
6 8,4 661,75 47,25 37,83 832,94
10 8,4 482,55 78,03 47,7 609,76
12 8,4 432 106,59 60,06 479,53
16 8,3 360,85 126,6 81,9 457,38

Bang 5. Nong d6 cac chit sau xii ly SBR hiéu khi/thiéu khi
(6718 3:1)

Thos gian . | NH' | NO; | NO; | cOD
@) | " g | (mg) | (mg) | (mgh)
0 8,2 965 6,84 3,66 1081
5 8,4 739,2 49,41 12,96 880,5
7 8,4 714,35 57,12 37,77 765,41
12 8,3 421,7 74,25 40,53 554,33
14 8,2 374 85,5 47,01 44224

doan thiéu khi. T6c d¢ suy giam COD giam nhanh &
giai doan dau, sau d6 cham dén lai. Ty 1é thai gian suc
khi/khudy khac nhau (2:1 va 3:1) it anh hudng dén
két qua cudi cung (sau 16 gid). Sau 16 gid xu ly & thi
nghiém véi ty 1¢ thaoi gian hi€u khi/thi€u khi 2:1 va sau
14 gi6 xu ly & thi nghiém véi ty 1¢ thoi gian hi€u khi/
thiéu khi 3:1, hiéu sudt xtt ly COD dat dugc tuong ting
1a 58 va 59%. Trong giai doan thiéu khi COD ciing giam
nhung véi téc do cham dan & cac chu ky sau, rat c6 thé
do thanh phan hiiu co cang vé sau cang khé phan huy.

Kha ndng 6xy hoa amoni:

Hinh 9 cho thdy, hiéu qua qua trinh 6xy héa améni
trong diéu kién thoi gian ctia chu ky hiéu khi/thiéu
khi 2:1 va 3:1 cting cho hiéu qua xt ly tuong duong.
Hiéu sudt xt ly amoni sau 16 gio v6i chu ky hiéu khi/
thi€éu khi 2:1 va chu ky hiéu khi/thiéu khi 3:1 dat
dugc tuong ting la 63 va 61%. Hiéu sudt xt ly amoni
& hé thi nghiém két hgp hi€u khi/thi€u khi cao hon
so v6i hé thi nghiém hiéu khi khong dang ké. Trong
thoi gian xu ly thi€u khi, nong d6 amoéni trong nudc
hau nhu khong suy giam. Téc do 6xy hoéa amoni phu
thudc vao nong do ban dau do chu ky thi nghiém
ngan, lugng oxy hoa tan ddy du, sy canh tranh phan
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A Hinh 8. Hiéu qud xii Iy COD phu thudc vao ty I¢ thoi gian
cuia chu ky hiéu khi/thiéu khi (2:1 va 3:1)
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Higu sudt xr ly Amoni (%)
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A Hinh 9. Oxy héa Améni trong diéu ki¢n thoi gian ciia chu
ky hiéu khi/thiéu khi (2:1 va 3:1)
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TREATMENT OF LANDFILL LEACHATE BY ACTIVATED SLUDGE BATCH (SBR)
WITH PRETREATMENT BY COAGULATION AND OZONE PROCESS

Trinh Van Tuyén

Institute of Environmental Technology (IET)
Vietnam Academy of Science and Technology (VAST)
Vin Hiiu Tap

Faculty of Environment and Earth Science - Thai Nguyen University of Sciences

ABSTRACT:

This paper presents results of landfill leachate treatment by activated sludge batch (SBR) after pretreatment
by ozonation process. The results showed that the activated sludge batch (SBR) was relatively high efficiency,
with 59% COD was removed by aerobic/anoxic systems. Ammonium was significantly reduced (about 63%)
after treatment by aerobic/anoxic systems. However, SBR treatment process did not treat total ammonium.
After treatment, concentrations of nitrate and nitrite were higher than input. The results also showed that time
of aerobic/anoxic (2:1 and 3:1) did not affect much on treatment efficiency.

Keywords: landfill leachate, coagulation, ozone, activated sludge.
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KET QUA NGHIEN CUU KHOA HOC ﬁ,
VA UNG DUNG CONG NGHE

CONG NGHE XU LY BUN THAI
HE THONG THOAT NUGC DO THI

TOM TAT

Tran Diic Ha'

Bun thai hé thong thoat nudc do6 thi c6 khoi lugng 16n va thanh phén phtic tap, dé gay 6 nhiém mdi trudng
trong qud trinh van chuyén va chén 14p, dong thoi ciing la nguén tai nguyén cé thé tai st dung dugc. Két qua
nghién ctiu cua dé tai MT13-09 da dé xuit mot s6 cong nghé xt ly va tai sti dung phu hgp cho cac loai bun thai
thu gom tti mang luéi dudng cong va cong trinh thoat nudc do thi.

Tu khoa: Bun thdi, thodt nude do thi, cong nghé xur ly.

1. Gi6i thiéu chung

O Viét Nam, dén cudi nam 2014, c6 774 d6 thi
v6i hiu hét hé thong thoat nudc (HTTN) 1a hé
thong chung cho nudc thai sinh hoat, nuéc thai san
xudt va nu6c mua. Trén HTTN d6 thi hinh thanh 3
loai bun thai véi s6 lugng 16n, phu thudc vao hinh
thiic thoat nudc thai va dac diém HTTN, bao gom:
Buin bé ty hoai, buin mang luéi thoat nudc (bun thai
cong thodt nudc va kénh ho thoat nude) va bun thai
cac nha may xt ly nudc thai (XLNT). Theo ngudn
gdoc phat sinh va vi tri hinh thanh, bun thai dugc
phén loai theo Hinh 1.

Bun bé tu hoai c6 ngudn goc tu chit thai sinh
hoat ctia con ngudi véi ham lugng hiiu co cao (trén
65% tong lugng chit bdn), chtia nhiéu vi sinh vat

Nudc thai den tir khu dén cir T 1T I — » Binbéte hogi

'

y

Nurde thdi xdm tie khu dén cue

v

Nuede thdi sdn xudt tir cdc co
56 sdn xudt vd dich vu

A 4
oyd yueyy
2pxnu jeoy) Buon

................... » Biin cing thodt mrée

Nuede muea vé mede bé mét

v

—

— Kénhho [~ Bin kénh h

—> Tram |, Bim cin

nede thai

reyj sonu
yoej Busio

XLNT

A Hinh 1. Sy hinh thanh bun thdi trén HTTN do thi

'Vién Nghién ctiu Cdp thodt nudc va Moi trudng

trong do6 c6 vi khuén giy bénh. Tuy nhién, do quy
trinh van hanh khéng dam bdo, tn suét hut bun bé
tu hoai kéo dai tt 4,4 nam/lan (TP. H6 Chi Minh,
TP. Hai Phong...) dén 6,2 nam/lan (TP. Ha No¢i va
cac TP khac) nén phan 16n bun hinh thanh trong
bé tu hoai dugc phan huy trong cong trinh hodc troi
theo nudc thai ra mang ludi thoat nuéc TP.

Trong qua trinh XLNT, mét lugng 16n bun thai
dugc hinh thanh va tach ra ti cac qua trinh ling so
cdp va lang thu cdp. Cac loai bun théi nay ¢6 ham
lugng hitu co cao (khoang 70% tong lugng chat ran)
va ty 1é cac chat dinh dudng N,P 16n. Tuy nhién, dén
nay trén 800 d6 thi méi c6 20 nha may XLNT di vao
hoat dong véi lugng nude thai xu ly gan 500.000
m’/ngay, khoang 10% lugng nudc thai do thi.

Bun thai trén mang luéi dudng cong, kénh
muong ho thodt nudc c6 ngudn goc tlii nudc thai
sinh hoat, cong nghiép... tii nuéc mua cudn troi
cac chat 6 nhiém trén bé mat do thi, tit nudc tudi
cay, rtia duong... va sinh khdi chét trong kénh, ho.
Vi vay, loai bun thai nay c6 khdi lugng 16n, thanh
phan phtc tap, phu thudc vao dic diém HTTN,
diéu kién khi hau thai tiét, tinh trang vé sinh do
thi va ché do quan ly vidn hanh cic cong, song,
muong, ho thoat nudc va nhiéu yéu t6 khac. Véi
tong chiéu dai hé thong cong TP. H6 Chi Minh la
9.804.750 m, lugng bun cong ranh va song muong
thodt nudc dugc nao vét hang nam khoang 400.000
m?. Bun thai thoat nudc va bun bé tu hoai khu vuc
ndi thanh Hai Phong dugc Cong ty Thoat nudc Hai
Phong nao vét va van chuyén dua vé bai chon 1ap va
xu ly bun Trang Cat vé6i khoi lugng khoang 33.000
- 35.000 tan/ndm. Lugng bun nao vét tii cac cong
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Méi truong

va muong thoat nudc van chuyén vé bai d6 bun &
Yén S& va Kiéu Ki (TP. Ha Noi) khoang 160.000 -
180.000 tdn/ndm. Péy la lugng bun 16n, dé gay 6
nhiém moi truong trong qud trinh van chuyén va
chon ldp, dong thoi cling 1a nguon tai nguyén c6 thé
thu hoi duge. Mit khéc, cac bai d6 bun cin dién tich
16n, kho khédn cho cac do thi hién nay.

biéc diém ctia cac loai bun thai d6 thi phu thudc
vao su hinh thanh va tich tu trén HTTN ciing nhu
tinh trang hoat dong ctia do thi. Tuy nhién, do ddc
diém HTTN cac d6 thi Viét Nam nén s6 lugng cac
nha may XLNT d6 thi con han ché, cacloai bun thai
thu gom dugc chu yéu la bun bé ty hoai va bun nao
vét cong ranh va muong ho.

Mot trong nhiing ndi dung nghién ctiu cua
nhiém vu khoa hoc cong nghé vé BVMT cua Bo
Xay dung “Diéu tra khao sat, dé xuit phuong an va
cong nghé thich hgp xt ly bun thai ttt HTTN do thi
(ma s6: MT13-09)” la dé xuat cong nghé xt ly va
tai st dung phtt hgp cho cac loai bun thai thu gom
ti mang luéi dudng cong va cong trinh thoat nudc
do thi.

2. Pic diém s6 lugng, thanh phan va tinh chat
bun thai HTTN d6 thi.

Theo TCVN 7957:2008, trong nudc thai sinh
hoat, ham lugng chét rdn khong hoa tan ti 60 - 65
g/ngudi/ngay véi thanh phan hitu co 60 - 65%. Phan
16n lugng bun thai nay dugc git lai trong cic bé
tu hoai (40 - 50%) va trén duong cong thoat nudc.
Nudc thai ti cac xi nghiép cong nghiép va co sé
dich vu chtia lugng 16n chét ran khong hoa tan, c6
thé lang dong va tich tu trén mang luéi thoat nudc
va cong trinh xt ly nudc thai. S6 lugng va thanh
phan bun thai nudc thai san xuit phu thudc vao cac
yéu t6 nhu: Loai hinh san xuat ctia cac co s& cong
nghiép, dic diém cong nghé san xuit, thanh phan
nguyén vat liéu san xudt va san phim, dac diém
va tinh trang trang thiét bi san xuit, dic diém hé
thong thoat nudc, hoat dong ctia cong trinh XLNT
cuc bd tai nha mdy xi nghiép cong nghiép. Trong
nuéc mua va nudc riia duong, ham lugng chat ran
lo lting cao va dé lang trong dudng cong thoat nudc.

Trong tuyén céng thoat nudc chung ctia do thi,
mat do dan s6 100 - 200 ngudi/ha, thé tich bun thai
v6i do dm 92% tinh cho mot ngudi trong modt ngay
dugc xac dinh theo cong thic:

W=W_+W_=(0,2 - 0,6)+(0,2 - 0,4) = (0,4 - 1,0)
L/ngudi/ngay

trong d6: W_- Iugng bun thai trong nuidc mua va
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nudéc bé mat, L/ngusi/ngay.

W_-lugngbunthditrongnudcthai, L/ngudi/ngay.

Buin thai HTTN khong tép trung, phan b6 khong
déu trén HTTN ti cac tuyén cdng dén song ho kho
thu gom va thanh phan phtc tap. Bun cong thoat
nudc co ty 1¢ cap hat cat cao hon bun muong va ao
ho. Thanh phan co gidi ctia cac loai bun thai HTTN
dugc thé hién trong Bang 1.

Thanh phan bun thai thay d6i theo chiéu dai
tuyén cong, thoi gian miia mua va cuong do tran
mua. Vé mua kho, cong thodt nudc ti€p nhan cac
loai nudc thai va nudc riia dudng; bun thai tap trung
cht yéu vao dau tuyén cong v6i do 4m khong 16n va
ty 1& v co cao. Ddu mua mua, lugng bun thai trong
cong thoat nudc ting. Trong mua mua, bun thai c6
ham lugng hiiu co cao va tap trung nhiéu trén kénh
muong va ao ho do thi. Thanh phén httu co va dinh
dudng cua cac loai phan bun tli cac hé thong cong,
muong, ao ho ¢ dic diém néu trong Bang 2.

Thanh phan va tinh chat hoa hoc bun thai cha
yéu phu thudc vao nguoédn géc nudc thai. Cac tinh
chit héa hoc biéu thi sy c6 mdt cta cdc hgp chit
héa hoc trong bun va kha ning tai st dung bun.
Bun thai nudc thai sinh hoat c6 ham lugng chat hiiu
co va dinh dudng cao, nong do kim loai ndng va cac
chét doc hai thdp dé st dung lam phéan bon. Doi véi
HTTN cac khu vuc cong nghiép, trong bun thai c6
thé ton tai kim loai ndng nén kho xt ly va st dung.
Céc s06 liéu vé ham lugng chat dinh dudng, kim loai
ndng bun thai cong va kénh muong thoat nuéc mot
s6 do thi dugc trinh bay trong Bang 3.

So véi cac cac quy dinh cia QCVN 03:2008/
BTNMT - Quy chuén ky thuat qudc gia vé kim loai
ndng trong dat, phan 16n thanh phéan kim loai nang

Bang 1. Thanh phan co gidi cta cac loai bun thai

Thanh phan cac cap hat (%)
T Méu >0,2 | 0,2-0,02 | 0,02-0,002 | <0,002
(mm) (mm) (mm) (mm)
1 | Buncong 10 61 19 10
o | Bun 5 53 27 15
muong
3 | Bunaoho 4 51 26 21
Bang 2. Thanh phan hitu co ciia bun thai thoat nudc
(% trong lugng kho)
Loil;l)lun/ Chiét hitu co | Nito tdngsé | Phét pho tong s
Bun cdng 25-40 1,4-2,0 1,3-1,9
Bun muong 45-65 2,7-3,5 2,1-3,3
Bun ao ho 55-75 2,9-43 2,6-3,8




Bang 3. Thanh phan chit dinh dudng va kim loai nang
trong bun thai

TT Chi tiéu TP.H6 Chi Minh | HaNgi | TCCP
p | Tong - Nito, 1901 2380
mg/kg
Tong
2 | Photpho, mg/ 2841 1950
kg
As, mg/kg 0,078 4,72 12
4 | Hg, mg/kg 0,021 1,58
Pb, mg/kg 0,10 28,5 70

Nguoén: V. bin thdi cong thodt nudc phd Phan Ddng Luu,
qudn Binh Thanh; Biin kénh TE; @, trén song To Lich; . Tiéu
chudn déi véi ddt nong nghiép theo QCVN03:2008/BTNMT
- Quy chudn ky thudt qudc gia vé gidi han cho phép ciia kim
logi ndng trong dat.

nam trong pham vi cho phép déi véi cac loai dit
noéng nghiép va dan sinh khac.

Do thdi gian luu trong dudng céng thoat nudc
va trong bé tu hoai lau, kha ning tao khi sinh hoc
nho qua trinh 1én men yém khi ctia bun thai thoat
nudéc han ché. Tuy nhién trong mot s6 ao ho chia
nudc thai do thi, bun tram tich c¢é ham lugng htiu
cd cao. Dac biét 1a cac ho cd beo luc binh phat trién
manh, lang dong xudng day ho, tao nén mot 16p
bun hiiu co day, dé phan huy yém khi.

Bun thai HTTN chtta nhiéu triing giun san, vi
khuidn dé gay bénh dich va c6 mui hoi, khé chiu.
Céc loai bun thai nay dé giy 6 nhiém mdi truong
song ho, lam gidm 6xy va mat cin bdng sinh thai
trong ngudn nudc mat. Vi lugng ling dong 16n,
bun thai trén mang luéi thoat nudc gay can tro
dong chay, han ché diéu kién tiéu thoat nudc, dic
biét la thoi gian dau miia mua.

D6 4m cta bun thai cong thoat nudc va song
muong khoang 75 - 92%. Ham lugng chat ran trong
bun cdng cao hon so véi bun kénh muong. Biin sau
khi nao vét Ién xe c6 d6 4m khoang 50 - 80%. Do ty
1é nuGc con cao, khdi lugng buin van chuyén nhiéu,
roi trén duong va lugng nudc bun phai xt ly tai bai
do 16n.

Két qua nghién ctiu ctia dé tai MT13-09 cho
thdy, s6 lugng, thanh phan va tinh chét bun thai ctia
cac TP phu thudc vao vi tri nao vét trén mang ludi
thoat nudc, dic diém cong trinh thoat nudc, thoi
diém nao vét bun thai... Phan 16n bun thai nay c6
thanh phan kim loai ndng khong cao, cac chat hitu
cd va dinh dudng da lugng 16n nén khong thudc
chét thai ran nguy hai. Sau khi xt ly cac loai bun

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

thai nay co thé san nén, cai thién dat hodc lam kho,
phén loai d€ st dung lam nguyén liéu compost.

Cécloaibunthaithoatnudcdéucémuihodithoikhéd
chiu, do vy, bun thai HT'TN can dugc xti ly phu hop.

3. Dé xuat cac phuong phap xu ly bun thai
HTTN do6 thi

D6i v6i bun thai HTTN d6 thi, d0 4m va céc
thanh phén dé thoi riia, gy 6 nhiém moi trudng va
lan truyén bénh dich. Trong xti ly buin thai nudc thai,
can lam mét nudc, giam d6 4m d€ dé van chuyén,
luu tri ciing nhu tranh roi nudc ra mai trudng; 6n
dinh d€ diét vi sinh vat gay bénh, han ché mui héi
théi va tao chit hitu co cay trong dé hdp thu. Nhu
vay, muc dich xt ly bun thai HTTN la:

Lam ddc bun tai diém nao vét, gidm khéi lugng
van chuyén cling nhu lugng nudc bun can xt ly tai
bai d6;

On dinh bun thai, khii cac chit hitu co dé gay
thoi rita;

Lam kho bun thai d€ dé van chuyén va st dung;

Khti doc bun thai hodc thu hoi chat quy trong
cdn so cdp cta nudc thai san xudt;

Xt ly nudc bun dam bao cac quy dinh ctia quy
chudn moi trudng trude khi xa thai;

S6 lugng, thanh phan va tinh chat cac loai bun
thai khac nhau nén cac phuong phap xt ly (lam
kho va 6n dinh) cing khic nhau. Céc loai bun
thai trong HTTN d6 thi hdu hét c6 ham lugng
htu co, N, P... cao va ham lugng kim loai ndng
thdp nén chiung c6 thé st dung dé san nén, lam
dat dan sinh, dat cong nghiép... hodc sau khi kht
doc (néu ham lugng kim loai nang cao), dam bao
cac quy dinh néu trong QCVN 03:2008/BTNMT
- va QCVN 50:2013/BTNMT - Quy chudn ky

Biin cin twroi

:
| }

Tach nwée so bo On dinh bim cin
(Gidm 60% mede bim )

(Xit I ede chdt hitu co gdy théi rita)

Xir 1y so b biin cin

(Téing cuémg khd ning nhd nwée cila bin )

I

Lam kho biin cin
(Khiz nudrc, gidm db dm con <80%)

l

Sir dyng lai bin cin
(Thu hdi chat quy, ndng lwemg)

e 2 L) : g
Vin chuyen bin cin le—| Khirdgcbincin |

(Lim phan bén hode due trit)

A Hinh 2. S0 do tong qudt cdc qud trinh xi Iy bim thdi nuidc thdi
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¢ Moi truong

thuat qudc gia vé ngudng nguy hai doi véi bun
thai tu qua trinh xu ly nudc, cac loai bun thai so
cdp HTTN do thi c6 thé su dung lam dit nong
nghiép hodc nguyén liéu d€ ché bién phéan hitu co.

3.1. Téach nudc biin thdi

Muc dich cta tach nudc la giam do dm dé giam
khéi lugng bun thai van chuyén va chén lap. Lugng
nudc duge tach bang cach d€ bun ty nén khi dé
dong & trén duong hoac bo kénh muong. Nudc bun
dugc chay trg lai vao HTTN, c6 thé cho nudc bun
tham vao cat. Pay la phuong phap don gian nhung
hiéu qua tach nudc thip va giy 6 nhiém moi truong
va mit my quan do thi.

Nudc bun cang cé thé dugc tach bing cac bién
phap co khi nhu quay ly tam trong thiét bi xiclon
thay luc, mdy quay ly tim hodc xung lac. Cac thiét
bi co khi tach nudc bun hoat dong manh, it gay 6
nhiém mai trudng, tuy nhién ing dung con han ché
do thanh phan bun thai thoat nudc phtic tap va thay
doi. Mt khac, khi st dung thiét bi doi hoi c6 ngudn
dién tai cho hodc bd tri may phat dién di cung hé
thong hut bun thai.

3.2. On dinh va lam khé bin thdi trén bai xi: ly

Bun can HTTN dugc van chuyén vé lam kho va
6n dinh trén bai chiia bun. Tai bai c¢6 thé tiép nhan
bun bé tu hoai hodc bun tram XLNT d6 thi. Bun cé
ham lugng htiu co (49 khong tro) 16n (40 - 65%),
do dm cao (80 -95%) va con chitia nhiéu tring giun
san va vi trung gay bénh. Yéu cau lam kho bun thai

Béang 4. Cac phuong phap 6n dinh bun thai trén bai xi ly

trén bai la:

Bun cdn dugc 6n dinh d€ st dung lam nguyén
liéu cho phan bon, cai tao dat, san nén hoac st dung
cho cac muc dich dan sinh khéc;

Cac tdc nhin 6 nhiém trong bun thai (nudc
ry bun, vi khudn gay bénh, mui hoi, khi gay chay
nG...) phai dugc xti Iy dam bao cac quy dinh vé moi

truong;
Bun thai dugc lam kho d€ dé van chuyén va st
dung.

Mot s6 phuong phap 6n dinh bun thai trén bai
xu ly dugc néu trong Bang 4.

Gidi phép 6n dinh ty nhién hodc c6 ddo tron
ngoai troi doi hoi dién tich chiém dat 16n. Mat khac,
diéu kién thoi tiét thay d6i khong cho phép xt ly
bun thai thanh bluin kho trong truong hgp khong cé
mai che lién tuc trong ca ndm. St dung may ép bun
dé lam kho bun la giai phap cong nghé thong dung
hién nay nhung chi phi dau tu va quan ly van hanh
ton kém, ddc biét néu yéu cau do &m nho hon 10%.
Giai phap st dung nang lugng nha kinh: Tiét kiém
néang lugng, chi phi thép, tuy nhién, khong thé lam
kho buin dén d6 4m 10% d€ tai stt dung lam nguyén
liéu doét hodc ché tao vat liéu xay dung. Giai phap
két hgp sti dung nang lugng nha kinh va ép bun co
hoc c6 théla giai phap hop ly trong diéu kién cac do
thi Viét Nam.

Theo so d6 cong nghé néu trén Hinh 3, bun cdng
thoat nudc dugc van chuyén d6 trén bai 0. Nudc

Phuong phap 6n dinh Uu diém

Nhugc diém

D4 vabén cho dit chét va khong can xt ly bun.

Tiéu hao it nang lugng, khong phai thém hoda

Tai lugng nito 1a c6 gisi han. Pat phai dugc thoat nude
tot va thim nudc duge. Khong trong cac loai cay trong
an trén dit nay. C6 thé truyén bénh, gy mui kho chiu
hodc 6 nhiém nudc ngdm.

Dung voi sén va ré. Céc loai ky sinh trung hau
nhu bi tiéu diét & pH cao. Kim loai nang dugc

Lugng chét rin ting do st dung voi vi vay phai ¢6 cac
budc xtt Iy tiép theo. Mot s6 ky sinh trung c6 thé con s6ng

Xitly bang héa chat loai bd va lugng nudce sé giam nho diing sdn phoi | ngay. Phai diéu chinh lai pH trudc khi théi ra ngoai. Can
bun. cac xu ly sau khi st dung hod chat.

Xt 1% sinh hoc Gid vAn hanh va bao tri ré. Chiu dugc sy thay d6i

( hlZ(jn hén hicu khi tai trong 16n. C6 kha ning lang t6t sau 30 - 70 | Céc kim loai doc hai c¢6 thé ngin can qua trinh phan huy

VI; h k}ii@tl}ic ) ngay suc khi. Phan huy ky khi doi hoi thoi gian | ky khi. Khéng loai dugc nitrat. Can xd Iy bin tiép theo.
¥ °p luu I 15 ngay.

O phoi bun (8n dinh A . C6 thé gay 6 nhiém nudc ngdm. Dé bi tac kho béo tri va

t nhién) Chi phixdy dung thdp. doi hoi xit 1§ biin sau khi phoi.

Lam phan compost
(cung chat thai hiiu co)

Vén déu tu it, khong phai thém hod chét. Ky
sinh triing bi tiéu diét nho nhiét do cao ctia qua
trinh 0.

Doi hoi nang lugng cho théi khi trude khi phan huy
compost. Cin thém lugng cacbon nhu mun cua hodc
mau go.
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Bun HTTN
EEE—— >
Bin khé di sw dung
O u bun
T I e = —
Hochwa |[_y Bailoe [___p| Hosmh | _______ >
nuée bun ngam hoc Nudc thaixa ra
moi truong
A Hinh 3. So db cong nghé xii Iy bun HTTN trén bai i
bun rut theo hé théng 6ng thu nuéc phia dudi va Biin bé i hoai Biin cong thodt mde

dugc xt ly trong bai loc ngdm va hé sinh hoc tuy
tién.

Sau khi @ xong, bun nudc thai dugc dua 1én hé
thong mdy sang va phan loai. Nguyén liéu qua sang
dugc phoi tron mot s6 chat phu gia khac tuy theo
yéu cau cta san pham dé€ dua di tiéu thu (nguyén
liéu lam phan compost). Mot s6 chat hitu co con
lai dugc dua quay trd lai qud trinh 0t d€ xt ly thém.
Céc phé thai, chit vo co dugc xt ly bang cach dua
di chon lap. Do thanh phan khong dong nhat, bun
cong thoat nudc cd thé lam ddc va phén loai biang
bién phép tuyén ndi, trong d6 cac tap chét vo co
nhu cét, d4 lang xuéng phia duéi, bun htiu co duge
tuyén ndi phia trén va 16p nudc bun dugc rut ra
ngoai dé dua di xtt ly.

Nuéc bun dugc xu ly trong bai loc ngam va
trong ho sinh hoc véi tong thoi gian luu nudc bun
trong h¢ thong ti 30 - 60 ngay. Nudc bun dam bao
cac tiéu chudn xa ra ngudn nudc mat loai B theo
quy dinh cia QCVN 25:2009/BTNMT- Quy chuén
ky thuat quoc gia vé nudc thai bai chon lap chat thai
ran v6i cac chi tiéu nhu BOD_<30 mg/L, COD <100
mg/L, TN <20 mg/L.

3.3.Xu ly két hgp bun thdi cong muong thodt
nudc véi bin bé tu hoai

Trén co s§ nguyén tic néu trén Hinh 4 c6 thé
thiét 14p cdc mo hinh va cong nghé phu hgp dé xt
ly phan bun bé tu hoai, bun tram XLNT va bun
muong cong thodt nudc cac do thi Viét nam. Nudc
bun xt ly d€ phuc vu muc dich tudi tiéu va bun thai
sau qua trinh xt ly thu hoi lam nguon dinh dudng
cho cay trong.

3.4. Khii doc bun thdi

Doi véi bun thai c6 ham lugng kim loai ndng
16n, ngoai phuong phap héa hoc (thudng ton kém),
c6 thé tién hanh xu ly trén bai loc trong ciy. Nho
qua trinh trao d6i chat cua thuc vat va hé vi sinh vat

N

Bé tip trung

Logi tach duge

Pha FPha
long rin

\ A Y
On dinh va lim kho

Logi khéng tach duge

Xt Iy nwoc thai

/ A

Xa ra mdi treong St dung lam phan bon hodc cai tao dét

A Hinh 4. So d6 nguyén tdc xit Iy két hgp bim bé ty hogi va
bun muong cong thodt nuéc

cu tru trén b ré ctia no, cac chit hitu co dugc phan
hay, cac chit dinh duéng nhu N, P... dugc chuyén
thanh sinh khoi cay trong. Mat khac, kim loai nang
dugc tich tu trong sinh khoi thuc vat nho qua trinh
hép thu qua bo ré.

Bai loc trong cay sau ti 1,2 - 1,5 m. Vit liéu cua
bai gom 2 16p: Lép bun thai phia trén day khoang
0,8 - 1,0 m va 16p da vdi hoac cudi kich thudc 4x6
mm. Céy trong trén bailoc la loai than thao ré chim
va chiu nuéc nhu co vetiver, co stia, say, lac...

Thai gian hoat dong cuia 1 chu ky G bun uét trén
bai thudng tii 3 - 6 thang, du thai gian d€ ham lugng
kim loai ndng trong bun giam xudng, dam bao yéu
cau chét lugng dat nong nghiép hodc cac loai dét st
dung cho muc dich khac theo quy dinh ctia QCVN
03:2008/BTNMT.

4. Két luan

Bun thai HTTN do6 thi cé thanh phan hiu co
khong cao, ham lugng cat va cac tap chit vo co
16n. Tuy nhién, so véi cac cac quy dinh cia QCVN
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DISPOSAL TECHNOLOGIES OF URBAN SEWERAGE SLUDGE

Tran Dtic Ha

Research Institute for Water supply, Sewerage and Environment

ABSTRACT:

With large quantities and complex components, urban sewage sludge can pose great risks of polluting the
environment during its transport and storage. The sludge could be considered as reusable resources. Based
on results of a scientific and technological research program (MT13-09), some appropriate technologies and
reuses for different types of sludge collected from the urban drainage networks and sewerage facilities are

proposed.

Keywords: Sewerage sludge, urban sewerage, disposal technology.
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KET QUA NGHIEN CUU CONG NGHE U HIEU
KHi THU DONG BUN SINH HOC VGI CHAT
DON CAO SU TAI BINH DUONG

Nguyén Van Phuéc’, Nguyén Tran Thu Hién'
Nguyén Van Thién? Nguyén Thanh Phong?

TOM TAT

Phuong phap 0 hiéu khi thu dong véi chat don 1a cao su phé thai dugc dé xudt ap dung cho loai bun
sinh hoc khong chta cac thanh phan nguy hai, c6 ham lugng hiiu co cao va dinh dudng phu hgp, phat
sinh ti cac hé thong xt ly nudc thai do thi, Khu/Cum cong nghiép (K/CCN), nganh ché bién thuc phdm.
Quy trinh @ don gian, dé 4p dung, chi phi dau tu va vin hanh thép, thuc hién ngay tai noi phat sinh nén
giam chi phi vin chuyén va tiét kiém chi phi phén bén cho céy xanh.

Két qua nghién ctiu da xac dinh dugc ty 1é phdi tron cao su/ bun = 1/16 cho hiéu qua phan huay tot
nhit: TOC giam dén 39%, mun thu dugc chiém 32% khoi lugng ban dau, N that thoat khong dang ké
<10%, tuy nhién, nhiét d6 khoi t chi taing dén 52°C, chua bao dam tiéu diét hét cac vi khudn c6 hai va
thoi gian  kéo dai dén 35 ngay.

B6 sung ché phdm vi sinh BioF giup ting s6 lugng Trichoderma spp. Streptomyces spp. Bacillus spp.
véi ty 1é 1g vi sinh/1kg buin cho phép rat ngan thoi gian @ con 20 ngay, nhiét d6 khdi t ting 1én trén 55°C,
bdo dam tiéu diét hoan toan cic vi khuin c6 hai.

Két qua san xudt thii nghiém tai Xi nghiép xti ly nudc thai Thit Dau Mot véi 500kg bun, 32kg chat don
cao su va 0,5 kg ché phdm BioF, sau 21 ngay u thu dugc 75 kg phan, dap ting tiéu chuin nguyén liéu vé
phén bén hiiu co theo thong tu 41/2014/TT-BNNPTNT.

T khoa: Bin sinh hoc, 1 hiéu khi thu dong, phan bon hiiu co.

1. Dat van dé Theo két qua diéu tra trén dia ban tinh Binh Duong,
Theo S& TN&MT tinh Binh Duong nam  bun thai phat sinh tif hé thong xti ly nudc thai do thi,
2014, bun sinh hoc tii tram xti [y K/CCN c6 kh6i ~ K/CCN va nganh ché bién thuc phdm c6 ham lugng
lugng dén 3.056 tin/nam. Bun sinh hoc nganh  hiiu co va dinh dudng cao, thich hgp lam phan htiu
ché bién thuc phidm c6 lugng phat sinh cao nhit  co.
udc tinh 1én dén 11.182 tdn/nam. Chi riéng du

an Cai thién moi tridng nidc Nam Binh Duong g g 1. Thanh phdn bin thai phat sinh

glai doan 1 ,hi(jn,g bun phfit sinh khoang §55 tan/ ‘ T pH | Dodm | TongN | TongP | TOC
ndm. Du bdo dén 2020 tong lugng bun sinh hoc Nganh nghé |~ o % o o
khodng 30.032 tin/ndm. Chébién | 512 | 486 0.8 1,07 | 376

Bun thai hién dang xt ly cha yéu la chon lap thuc - - - - -
hodc dot, diéu nay gay téon kém khong nhé cho phim | 7,13 | 99,31 118 14> | 31,33
cac doanh nghiép. keny | 496 | 4637 0,59 039 | 255
2. Thanh phé‘in va tinh chat bun sinh hQC CCN 7,71 94,38 443 2,98 41,56
Thanh phé‘n ctia bun thai ti méi qué trinh HTXLNT 6,68 77,05 1,22 1,84 35,08

xt ly khac nhau va nong d¢ bun khoang vai g/1. & thi - - - - -
' 691 | 77,59 1,32 192 | 3537

'Vién Moi Truong va Tai Nguyén, Dai hoc Quéc Gia TP HCM
’Cong ty TNHH MTV Cdp thodt nudc - Moi truong Binh Duong
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3. Tong quan cac nghién ciiu tai sit dung va ing
dung bun thai lam phan compost

Bun thai da hodc chua xti ly da dugc ap dung cho
cac loai cay trong luong thuc & nhiéu nudc. Viéc tai
st dung cdc loai chat thai nay trong dt nong nghiép
da hoan tat chu trinh dinh duéng tu nhién va cho
phép ndng dan st dung nhdm néing cao tinh kinh
té€ ctia san xudt cay trong. Ngoai ra, viéc tai su dung
trong dat c6 thé giam phat thai khi nha kinh so véi
phuong an chon 14p, nén day c6 thé xem la mot giai
phép ting phé bién d6i khi hiu.

Néam 1998, h¢ thong u phan tt bun thai tai thanh
pho Mont de Marsan, Phap c6 cong sudt 44 tdn/ngay
d6i véi bun thai da khii nude c6 ham lugng chét ran
15% va 50 tdn/ngay do6i véi rac vuon. Phan thanh
phdm dugc bén cho cac canh dong ngo, la nguon
luong thuc thiét yéu ctia thanh phd nay.

Vung Campbell River (Canada) da sti dung bun
tt hé thong xt Iy nudce thai d6 thi dé bon cho 4.800
cay bach duong véi dién tich la 10 ha. Céac loai cay c6
bén buin thai da phat trién vugt trdi so véi cay trong
trong viing khoang 300%, v6i mtic tang trudng trung
binh la 3 mét trong vong 16 thang. Diéu nay khong
chi gitp vung tiét kiém chi phi van chuyén bun thai
di noi khdc ma con cai thién ham lugng hiiu co caa
dat.

Khoang 80 t4n bun thai dugc van chuyén ti hé
thong xt ly nudc thai cua TP. New York dén Sierra
Blanc va céc trang trai thi trdn West Texas dé cai tao
dat kho han va ban kho han. Bun thai dugc chd dén
trang trai va bon cho dét theo ty 1¢ 3 tdn bun kho trén
mot mau (don vi Anh).

bé tai NCKH “Nghién ctiu quan ly va xu ly bun
thai cong nghiép TPHCM” ctia Nguyén Vin Phuéc
(2009) da dé xuat va dinh huéng cac phuong an xt
ly doi véi tiing loai buin thai, dac biét 1a viéc tan dung
bun thai khong nguy hai d€ tao ra sén phdm c6 gia tri
st dung nhu phéan bon, biogas...

Nam 2012, véi viéc chu tri dé tai nhanh “Xt Iy bun
thdi va cdc gidi phap sinh 16i tit bun thai”, Nguyén
Vin Phuéc da nghién ctiu va dé xuét quy trinh san
xudt phan bon ti bun thai. Két qua cho thdy, ty lé
phoi tron la 70% bun : 30% co , rom dam bao dugc
cac diéu kién vé nhiét do, do 4m, VS va ty 1¢ C/N
thich hop cho qua trinh 0. D¢ tai cling danh gia kha
nang san xudt phan boén ti bun thai cia KCN Tra
Noc va kha ning ap dung cho cac khu cong nghiép
khac.

Tuy nhién, lua chon cong nghé @ phu thudc rat
nhiéu vao diéu kién dia phuong: chi phi dau tu va yéu
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cau xu ly, tiéu chudn san phdm dau ra, nguyén
vat liéu san c6 va cac quy dinh vé moi truong.

U hé 1a phuong phap don gian nhit, chat thai
dugc dé thanh ting luéng, khong khi dugc cdp
bang cach déo tron tu nhién hodc cép khi cudng
btic. Nhugc diém ctia phuong phap nay la nhay
v6i thoi tiét, kho kiém soat mui, thoi gian u dai,
can dién tich 16n.

D6i vé6i cac tram xt ly nude thai c6 lugng
phat sinh bun hang ngay it thi cong nghé u
hé thu dong (cap khi ty nhién) phu hop hon,
khong yéu cau chi phi dau tu nhiéu, vdn hanh
don gian. Tuy nhién, trong truéng hgp nay bun
can dugc phoi tron véi cac chat khac nhu vo
trdu, rom ra, mun cua... dé ting do xop, tao
diéu kién thong thodng d€ cdp khi to6t nhat cho
cac vi sinh vat hiéu khi.

Viéc cung tng cac chat don dong phan huy
v6i bun va ti 1é phéi tron dé diéu chinh do dm
cting nhu ti1é C/N pht hgp cho vi sinh vat phat
trién thuong giy kho khan khong nho trong
thuc t€ trong viéc cung cdp chat don.

Do dé, nghién ctiu nay dé xuit cong nghé u
bun thu dong véi chat don tro (khong phan huy)
la cao su phé thai ctia sdn xuét gidy thé thao.

Vai tro cta chat don la tao do x6p, do thong
thoang cho khdi @ d€ cap khi du cho céc vi sinh
vat hiéu khi. Céng nghé nay c6 cic uu diém so
v6i cong nghé truyén thong nhu:

Khéng can diéu chinh d¢ 4m ctia bun, trong
giai doan dau nudc sé bay hoi nho thong thoang
tu nhién do khoi a x0p;

Chat don tro, khong phén huy, tai st dung
cho cac mé 1 tiép theo nén giam nhu cau cung
cap chéat don va do do giam chi phi;

Do x0p diéu chinh dugc qua ti 1é phéi tron
cao su/buin nén ludn bao dam diéu kién hiéu khi
tot nhat cho khéi u.

4. Noi dung, phuong phap nghién ctiu

Vén dé nghién ctu 1a xac dinh ti 1é phoi tron,
cac diéu kién d€ dam bao phén hty bun t6t nhit.

4.1.Vit liéu

Chdt djn: cao su phé thai sé dugc so ché
thanh dang hat c6 kich thudc thanh 1x2 cm
(Hinh 1).

Biin sinh hoc tlit nha may xt ly nudc thai Tha
Déau Moét, Binh Duong.

4.2. No6i dung nghién ciiu

Nghiénctiutiénhanhvéicacnghiémthiicphoi
tron: caosu/bun=0/10(ddichiting);1/8;1/12;1/16.
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hiéu qua phan huy, rat ngin thoi gian 0

Phuong phép l4y mau: tai 6 vi tri khac nhau
gom 2 phia trén, 2 phia dudi va 2 gitia khoi 4, sau
do tron déu - dé 1a mau dai dién cho khéi t.

Nhiét do: do bang nhiét ké thiy ngdn cam san
trong khoi 4 va két hgp véi nhiét ké dién ti dé
kiém tra d6 chinh xdc, tai 6 vi tri trong khdi 0, tan
suat 1 lan/ngay.

Céc chi tiéu con lai dugc do 1 14n/tuan.

5. Két qua va thao luan

5.1. Thanh phdn bin sinh hoc

Bun sinh hoc ctia nha may xt ly nuéc thai Thu
Déau Mot c6 ham lugng hitu co cao, ty 1é¢ C:N =
39,68:1,59 = 25/1 (Bang 2), pht hgp cho qua trinh
u phan compost.

5.2. Két qua xdc dinh ti 1¢ phéi tron cao su/
biin va hiéu qud phdn huy biun

Hiéu sudt phan hiiy. Trong cac ngay dau khoi
lugng bun gidm do bay hoi nuéc (gidm dé dm),
sau d6 khoi lugng bun giam nhanh dan tuong ting
nhiét do gia taing do phan huy cac chét hitu co, thé
hién qua d6 giam TOC. Ti€p theo lugng bun giam
cham do da phén hty gan nhu hoan toan cac chat
htiu co. Nghiém thtic 1/16 c6 hiéu qua phan hay
cao nhat, sau 35 ngay khoi lugng giam 68%, TOC
39 % so v6i mau doi chiing, khoéi lugng bun chi
gidm 48% , TOC 17%.
. o o Do dm. Giai doan dau d¢ dm giam nhanh do

Hon hop sau phéi trén duge ChO’ vao lczng v bun dugc thong thodng nhd chat don. Chat don
12 x R xH= fLOva ‘200 )5.4700 1. ,Day béc6 duc cang nhiéu d6 4m gidm cang nhanh, do d¢ thong
16 d€ thu nudc ri tit khéi 1 (néu co). . thoang cao hon. Nghiém thtic doi chiing khong c6

Céf thong s6 theo doi gom: khai lugng khoi chét don do 4m giam cham nhit.
4, do am, _VS,’ TQC’ TN, P’ P H. o . Nhiét do khoi 1. Giai doan dau tang cham, do

3 Sa}l kh} xac dinh duqitl liphoitron P hLl f}()’p vi sinh vat thich nghi, sau d6 taing nhanh do qua

sé kho sat liéu lugng ché pham b6 sung dé tang trinh phén huy cac chat hiiu co sinh nhiét. Nghiém

...............

A Hinh 2. M6 hinh nghién ctiu

Hiéu qua gidm khoi lqu‘ng‘ do qua trinh phan Higu qui gidim TOC sau 35 ngdy (%)
hiy sau 35 ngay (%) -
80% 45%
o, S
60% - 35%
30%
50%
25% —
T T 20%
30% 1 64% 67% i 36% s
o 15% +—— 29% _—
20% +— — 10% .
17%
10% +— — 504 L L
0% +—— - 0%
NT1 NT 2 NT 3 NT 4 NT1 NT 2 NT3 NT 4

A Hinh 3. Hiéu sudt phan hity bun
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A Hinh 6. Bién thién nhiét d9 trong khdi v

thiic 1/16 nhiét do ting cao nhéit dén 52°C, cac
nghiém thic khac nhiét do thap hon do d¢ thong
thoang cao hon nén that thoat nhiét nhiéu hon.
O nhiét do 52°C da c6 tac dung diét khudn
va mam bénh, cu thé vi khuin Entamoeba
histolytica cysts (chét & nhiét do 45°C), Ascaris
lumbricoides eggs (chét & nhiét do trén 50°C) va
Nocato ramericanus(chét & nhiét do 45°C).
Nghiém thtic doi chiing, nhiét d¢ tang khong
dang ké, chi 34 - 36°C, do bun phan huy it.

Béang 2. Thanh phan bun thai

Chi tiéu Két qua
Do dm (%) 77,85 + 3,89
VS (%) 58,71 £ 2,94
TOC (%) 39,68 £ 2,78
Téng N (%) 1,59 % 0,10
Tong P(%) 1,88 £ 0,11
pH 7,28 + 0,05
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Thoi gian 4. Thoi gian két thuc qua trinh G
dugc xac dinh khi nhiét d6 khéi @ giam gan bang
modi trudng xung quanh. Nghiém thtc 1/16 két
thic ngan nhat 35 ngay do nhiét do cao, toc do
phan huay nhanh. Cac nghiém thuc khac kéo dai
hon dén 40 ngay. Nghiém thtic d6i chiing sau 50
ngay van con tiép dién do nhiét do thap, toc do
phén hty cham.

pH va dinh dudng. pH dao dong nhe trong
pham vi thich hgp véi hoat dong cuia vi sinh vit.
Phot pho ting do khdi lugng kho giam. Nito
giam nhe do trong khéi G van ton tai cac ving
ky khi cuc by, chuyén héa N thanh NH, bay hoi.
Nghiém thtic d6i chiing that thoat N cao nhat dén
30%, trong khi nghiém thtic 1/16 chi duéi 10%.

Tu cac két qua néu trén, dé tai chon nghiém
thiic cao su/bun = 1/16 dé khao sat hiéu qué cta
ché phdm vi sinh.

5.3. Két qud xdc dinh liéu lugng ché phdm



sinh hoc

Két qua phén tich cac chang vi sinh (Bang
3 va Hinh 7), cho théy trong bun sinh hoc c6
du cac chung vi sinh vat phan hay bun nhung
ham lugng con thap. Theo R. ebollido, lugng vi
khuén can cho qua trinh compost la 10"'CFU/g,
xa khuén 10" CFU/g va men mdéc 10° CFU/
g®. Ba c6 nhiéu nghién ctiu bé sung Bacilluss,
Streptomyces, Trichoderma vao bun nhu
[Ryckeboer et al. (2003); Velarde et al. (2004) and
Martinez (2004)] trong cac qua trinh G compost.

Ché phdm vi sinh BIO-F dugc chon do c6
thanh phén vi sinh phu hgp: Trichoderma spp.
10® CFU/g, Streptomyces spp. 10° CFU/g,
Bacillus spp. 10 CFU/g.

Hiéu qud phan huy. Hiéu qua phéan hty bun
tang khi lugng ché phdm ting, thé hién qua do
giam khoi lugng, TOC... Tuy nhién, khi liéu
lugng ché phdm/bun cao hon 1/1000 hiéu qua
tang khong dang ké do nguon chat hiiu co trong
bun cé han. Sau 20 ngay khdi lugng bun giam

Bang 3. Ham lugng vi sinh trong bun (CFU/g bun)

T6ng s6 vi khuén hiéu khi 5,1x 10°
Téng men mdc 1,3x10°
Bacillus spp. 2,1x 107
Pseudomonas spp. 4,1x10°
Azotobacter spp. 7,2x 107
Streptomyces spp. 2,5x 107
Tricoderma spp. 1,0x 10°

Trichoderma
A Hinh 7. Vi sinh vdt trong biim va ché phdm

Streptomyces

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

con 35% va TOC gidm con 21,41% so v6i mau doi
chiing la 29,41%.

Nhiét do khoi 1. Nhiét d6 khoi G ting nhanh va
cao hon khi khong b6 sung ché phdm, ngay trong
thoi diém ban diu do s6 lugng VSV 16n (dugc
b sung) va thich nghi nhanh. Nhiét d¢ ting dén
hon 56,2°C, bdo dam diét cic mam bénh nhu
Escherichia coli va Salmonella sp.

Thoi gian phan hiy. Thoi gian két thuc t duge
rat ngan khi ting liéu lugng ché phdm. Sau 20
ngay U qua trinh phan hay két thuc, khi dé nhiét
do khéi G gdn bang nhiét do mai trudng khoang
35°C, gidm hon 10 ngay so v6i mau déi ching.

Dinh dudng. Ham lugng N c6 tang lén do b6
sung ché phdm, con Photpho thay déi khong
dang ké.

5.4. Két quad sdan xudt thii nghiém

Két qua trién khai tht nghiém tai Xi nghiép
xt ly nudc thai Tha Dau Mot véi nguyén liéu
dau vao la 500 kg bun, 32 kg cao su va 0,5kg ché
phdm. Nhiét do khéi u ting lién tuc dén 55°C
trong vong hai tuan va sau dé giam déan, dén ngay
thit 21 gan bang nhiét d6 mai truong, qua trinh
phén hty dugc xem la két thuc. Tuy nhién, d6 4m
con kha cao 45%, nén mun sau khi sang sé dugc
phoi ning dé giam d6 4m dat muc cho phép (dudi
35%) va dong thoi tang hiéu qua khu trung. Két
qua phan tich cho thdy mun sau khi phoi dat tiéu
chudn phan htiu co theo théng tu 41/2014/TT-
BNNPTNT ctua B NN&PTNT.

5.5. Dé xudt quy trinh 1 phdn

Dua vao két qua thi nghiém cling nhu san xuat
thtinghiém, dé tai dé xudt quy trinh d phan nhu sau:

Bun va ché phidm vi sinh dugc phéi tron theo

s LS AL

v \ 1 -
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iV o

.am 1 %L
Bacillus
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A Hinh 8. Hiéu qud phan hity bin khi b6 sung vi sinh
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A Hinh 9. Nhiét dj khoi i khi b6 sung vi sinh
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A Hinh 10. Hiéu qua phdn hity bin khi bé sung vi sinh
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A Hinh 11. Két qua nghién ciiu thit nghiém
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Béng 4. Két qua kiém dinh phan hiiu co

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

TT | Chitiéu | Donvi | Luéngl | Ludng2 | Luéng3 Tiéu ;lz‘zf‘;‘:);gTCN TT‘Eléﬁ’;%/m
1 pH - 6,5 6,8 6,7 6,0-8,0
2 | Podm % 35 34,8 352 <35
3 VS % 38,27 36,67 37,46 -
4 | TyRCN 88 8,38 9,15 <12,0
5 TOC % 23,16 21,37 22,97 >13 >20
6 | TéngN % 2,63 2,55 2,51 52,5 >2
7 | TéngP % 2,58 251 2,56 52,5
8 | TéngK % 221 2,18 2,27 1,5
9 Vi khuin CFU/g 1,4x 107 1,8 x 107 1,5x 107 >10°
10 As mg/kg | KPH KPH KPH ]
1 Ni mg/kg | KPH KPH KPH <100
12 Cu mg/kg | 189,21 189,65 188,73 <200
13 Pb mg/kg | 123,60 121,74 126,82 <250 <200
14 Zn mg/kg | 52517 | 52348 525,34 <750
15 Hg mg/kg | KPH KPH KPH < <2
15 Cr mg/kg | 19575 196,35 195,24 <200
16 cd mg/kg | KPH KPH KPH <25 <5

l Ché phiam wvi sinh I
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A Hinh 12. Quy trinh sdn xudt phan compost

ty 1& 1/1000. Sau do tron véi cao su theo ty 1¢ 1/16
bun. Banh luéng va @ hiéu khi thu dong. Sau 21
ngay tién hanh sang phan, thu hoi cao su. Phan
hiiu co dugc phoi ning khoang 3 ngay dé giam
dudi 35% , luu tri 6 thang rdi bén cho cay.

AR

doé am

6. Két luan

Bun sinh hoc tli cac tram xt ly nudc thai sinh

hoat, tt cac khu, cum cong nghiép tap trung, ti
cac tram xu ly nudc thai nganh thuc phim cé
ham lugng hiiu co cao, ti 1¢ C/N phu hgp cho
phan compost.

Két qua nghién ctiu phuong phap 0 hiéu khi

thu dong st dung chit don cao su phé thai va
ché pham vi sinh phu hgp véi cac tram xu ly
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nudc thai tdp trung céng suit nho véi quy trinh
don gian, dé ap dung, xt ly tai cho, stii dung lam
ngudn phan bon trong khuon vién nha may.

V6i 1 tdn bun (d6 4m 80%) sé thu dugcl50 kg
compost (d6 4m 35%), tiét kiém chi phi van chuyén
va xu ly 700.000 d/tan bun va giam phi mua phan
75.000d/tan.

Véi lugng bun sinh hoc ctia tinh Binh Duong
khoang 15.000 tdn/ndm, néu 4p dung cong nghé dé
xudt sé giup tiét kiém chi phi van chuyén va xu ly
bun 11,625 ty dong/ndmm
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RESULTS OF A STUDY ON AEROBIC PASSIVE COMPOSTING USING
RUBBER WASTE IN BINH DUONG

Nguyén Van Phuéc, Nguyén Tran Thu Hién
Institute for Environment and Resources, Vietnam National University - HCM City
Nguyén Vin Thién, Nguyén Thanh Phong
Binh Duong Water Supply Sewerage - Environment Co., Ltd
ABSTRACT:

An aerobic passive composting using rubber waste as filler was applied to treat biological sludge.
However, the biological sludge should have the following criteria: having no hazardous ingredients, having
high organic contents and suitable nutrition, and originating from the domestic wastewater treatment or
wastewater treatment plants from the industrial zones and food industry. The process is simple and easy
to apply with low investment and operational costs. In particular, being an on site treatment method, it
reduces transport and fertilizer costs.

The study hasindicated thata rubber/sludge mixing rate of 1/16 provides the most efficient decomposition:
TOC reduced by 39%, the initial volume decreased by 32%, and loss of nitrogen less than 10%. However,
a drying temperature rose only to 520C which did not ensure an elimination of all pathogens. Another
drawback is that a composting period was up to about 35 days.

Adding BioF microbial products helps increasing the number of microbiology organisms such as
Trichoderma spp., Streptomyces spp., and Bacillus spp.. A ratio of lgram/lkilogram sludge enables
shortening to 20 days, and changing the drying temperature to above 550C, which ensures elimination of
pathogens.

Results of a pilot project at Thu Dau Mot waste water treatment plant show that a mix of 500 kilograms of
sewage sludge, 32 kilograms of rubber fillers and 0.5 kilograms of BioF produced 75 kilograms of fertilizers
which meet the standards of organic fertilizer in Circular No. 41/2014/TT-BGTVT.

Keywords: Biological sludge, the aerobic passive composting, organic fertilizer.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

¢

DIEN BIEN CHAT LUONG NUGC TJAI CAC TRAM
QUAN TRAC MOI TRUONG BIEN PHIA NAM
TRONG 5 NAM GAN DAY

Pham Hitu Tam', Lé Thi Vinh!

TOM TAT

Tram quan trac va phan tich méi truong bién mién Nam dugc thiét lap ti ndm 1996 va hoat dong lién
tuc cho dén nay. Chét lugng nudc bién ven bd dugc quan tric tai 3 vi tri thudc vinh Nha Trang (Khanh
Hoa), vinh Ganh Rai (Ba Ria - Viing Tau) va vinh Rach Gid (Kién Giang), day la nhiing tram dugc quan
tric lién tuc theo tan sudt 2 14n/ndm ké ti nam 1996 dén nay. Cac thong s6 moi trudng quan tric trong
nudc bién kha phong pht: cac thong s6 co ban, cac muoéi dinh dudng va hiiu co, cac kim loai nang, dau mg,
chlorophyll-a, mat d¢ coliform... Tuy tin sudt do con chua dép ting dugc nhu cau, nhung cac s6 liéu thu
thap dugc 1a chubi s6 liéu do dac chinh thong, dang tin cy va c6 hé thong nhat cho viéc theo doi dién bién
chat lugng nudc bién ven ba phia Nam.

S6 liéu quan trac chit lugng nudc bién tii nam 2010 - 2015 da dugc thu thap, phén tich va danh gid. Két
qua cho thdy nudc bién ven bo phia Nam nhin chung con tuong déi t6t, mac dit ham lugng céc théng s6 do
dac c6 bién doi theo viing mién. Tuy nhién, mot vai thong s6 chat lugng nudc tai tram Ving Tau va Rach
Gia da thuong xuyén vugt qua gia tri giéi han (GTGH) quy dinh trong cdc Quy chuin chit lugng nudc
bién ven bo cua Viét Nam (QCVN 10:2008/BTNMT) va ASEAN nhu: d6 duc, tong chit rin lo lting (TSS),
chlorophyll-a, caic mudi dinh dudng (ammonia-N, nitrite-N, nitrate-N, phosphate-P) va cac chat hitu co (N
tong, P tong). Ngoai ra, phén tich di liéu moi truong trong 5 nam gan day cho thay c6 xu thé ting theo thoi
gian ctia gid tri d6 duc, ham lugng TSS, BOD,, cic mudi dinh dudng (nitrate-N, phosphate-P), cdc chit hiiu
cd (N hitu co, P hiiu co) va cac kim loai ndng (Zn, Cu, Pb, Cd).

Két qua da phan anh dugc cac dic diém mai trudng tiing khu vic quan tric cing nhu tic dong ctia mot
s6 hoat dong kinh t€ - xa hoi viing ven bién dén chit lugng moi trudng bién.

Tu khéa: Chdt lugng nudc bién, quan trac, mudi dinh dudng, kim logi ndng, chdt hiiu co

1. M6 dau

Hoat ddng quan trac va phan tich moéi truong bién
ven b Viét Nam bét dau tlit ndm 1996 do 3 tram quan
trac phén tich moi trudng bién mién Bac, mién Trung
va mién Nam thuic hién v6i nhiém vy hang nam la quan
trac va phén tich moi trudng bién ven bd mién Bac ti
Quéng Ninh (Tra C8) dén Nghé An (Ctia Lo), mién
Trung tii Quang Binh (deo Ngang) dén Binh Dinh (Quy
Nhon), mién Nam ttt Khanh Hoa (Nha Trang) dén Kién
Giang (Ha Tién). Cac thong s, chi tiéu, tan xuat va thai
gian quan trac dugc théng nhit trong cac hdi thdo do
Tong cuc Moi trudng chu tri véi cac tram quan tric va
phén tich mdi trudng bién ven bd quéc gia.

Tram quan trac va phén tich moéi trudng bién mién

Nam c¢6 nhiém vu quan tric chét lugng nudc bién
tai 6 tram ven bo (Nha Trang, Phan Thiét, Viing Tau,
Dinh An, Rach Gia, Ha Tién) va 1 tram xa bo (Pédo
Pht Quy). Trong dé, 3 tram Nha Trang, Viing Tau va
Rach Gid la nhiing tram dugc quan tric lién tuc véi
chudi s liéu ddy du nhét ké ti ngay thanh 1ap tram
cho dén nay.

Vi vy, viéc thu thap va xt ly chudi s6 liéu lién tuc
quan trac dugc tii ndm 2010-2014 tai 3 diém quan
trdc noi trén nhdm theo doi dién bién chét lugng
nudc bién tai ving ven bd phia Nam la can thiét.
Trén co s do, dé xudt cac giai phap nhdm giam thiéu
nhiing tdc dong tiéu cuc cing nhu tim ra phuong
thtic quan ly htiu hiéu d6i véi chat lugng mai trudng

'Vién Hdi duong hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
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A Hinh 2. Xu thé bién dong cdc thong s6 moi trudng tai tram Nha Trang (2010-2014)

nudc bién ven bo phia Nam.

2. Phuong phap nghién ciu

2.1. Vi tri cdc tram quan trdc:

Bao gém 3 tram quan tric sau (Hinh 1)

Tram Nha Trang: Toa d¢ 12°12’45”N, 109°13’12”E.
Vi tri ldy mau nam gin cang Nha Trang v6i d6 sau x4p
xi 20m.

Tram Viing Tau: Toa do 10°23’27”N, 107°01°05”E.
Vi tri ldy mau nam gitta vinh Ganh Rai, trudc ctia cac
con song, rach thuoc hé thong song Sai Gon - Pong
Nai, d¢ sau gan 10m.

Tram Rach Gid: Toa do 09°58'24”N, 105°04°07”E.
Vi tri 14y mau nam & phia Tay-Nam vinh Rach Gid c6
do sau 2,5-3m.

2.2. Phuong phép thu va phan tich mau

Hang nam tién hanh 2 dot thu mau nudc bién vao
thang 3 hodc 4 va thang 9 hodc 10. Mau dugc thu & 2

40 Chuyén dé s6 |, thang 3 nam 2016

tang (mat va day) tai tram Nha Trang, Ving Tau va
chi thu tdng mét d6i véi tram Rach Gia vao thoi diém
chan triéu va dinh triéu.

Cac mau nudc bién dugc thu, xtt ly, bido quan va
phan tich theo cac phuong phap néu trong Standard
Methods for Examination of Water and Wastewater
(APHA, 2012).

St dung Quy chuén hién hanh vé chét lugng nudc
bién ven bd cta Viét Nam va cdc nudc ASEAN dé
danh gia chat lugng nudc bién tai cac tram quan trac.

3. Két qua nghién ciu

3.1. Xu thé bién dong cia cdc thong sé6 moi truong
tai tram Nha Trang

S6 liéu thong ké trong khoang thoi gian tii nam
2010 - 2014 cho thdy, gid tri pH, ham lugng BOB,,
dau m&, cac muoi dinh dudng (nitrite-N, nitrate-N,
phosphate-P), chit hitu co (N tdng, P téng), cac kim
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A Hinh 3. Xu thé bién dong ctia cdc mudi dinh dudng, chdt hitu co tai tram Nha Trang (2010-2014)
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A Hinh 4. Xu thé bién dong ciia cdc kim logi ndng tai tram Nha Trang (2010-2014)
Ghi chii: Budng xu thé (Trendline) vdi kiéu hoi quy tuyén tinh (Linear)

loai nang (Pb, As, Cd, Hg) c6 pham vi dao dong hep
hodc it bién d6i. Trong khi do, gia tri d6 duc va ham
lugng TSS, DO, chlorophyll-a, caic muéi dinh dudng
(ammonia-N, silicate-Si), cac kim loai nang (Zn, Cu)
lai 6 pham vi dao dong rong.

Hau hét cac thong s6 mdi trudng trong nudc bién
tai tram Nha Trang nhu: pH, TSS, d¢ duc, DO, BOD,,
chlorophyll-a, cac mu6i dinh duéng, cac chat hiiu
co va cac kim loai nang c6 gia tri dat tiéu chudn chét
lugng nudc bién ven bd ap dung cho nudc nuodi trong
thay san dugc quy dinh trong cac quy chuén.

Dua vao va d6 thi minh hoa & cac Hinh 2-4 (st
dung duong xu thé-Trendline véi kiéu hoi quy tuyén
tinh-Linear) cho thdy, cac thong s6 moi truong nudc
bién tai tram quan tric Nha Trang dién bién trong

khoang thai gian tit 2010-2014 nhu sau: Ham lugng
ctia TSS, BOD,, chlorophyll-a, hydrocarbon, P hiiu co,
cac mudi dinh dudng (phosphate-P, silicate-Si) va cac
kim loai ndng (Zn, Hg) c6 xu thé giam dan. Gia tri pH,
d6 duc va ham lugng ctia DO, cac muéi dinh dudng
(ammonia-N, nitrite-N) va cac kim loai nang (Pb, As)
it bién dong trong sudt thoi gian quan trac. Ham lugng
mudi nitrate, N htiu co va cac kim loai nang (Cu, Cd)
c6 xu thé ting dan.

3.2. Xu thé bién dong ctia cdc thong sé6 moi truong
tai tram Viing Tau

S6 liéu thong ké cho thay, gia tri pH, ham lugng
DO, hydrocarbon, chlorophyll-a, muéi phosphate-P,
chét hiiu co, cac kim loai ning (Cu, Pb, As, Hg) co
pham vi dao dong hep. Ngugc lai, gia tri d6 duc va ham
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A Hinh 5. Xu thé bién dong cdc thong s6 moi trudng tai tram Viing Tau (2010-2014)
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A Hinh 6. Xu thé bién dong ctia cdc mudi dinh dudng, chdt hitu co tai tram Viing Tau (2010-2014)
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A Hinh 7. Xu thé bién dong ctia cdc kim logi ndng tai tram Viing Tau (2010-2014)

lugng cua TSS, cac muodi dinh dudng (ammonia-N,
nitrite-N, nitrate-N, silicate-Si), cac kim loai ndng (Zn,
Cd) c¢6 pham vi dao dong rat rong.

Tuy c6 vai thoi diém quan tric da ghi nhén tai
tram Viing Tau ham lugng ctia DO, BOD,, muéi
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phosphate-P ndm ngoai GTGH. Tuy nhién nhin
chung, gia tri pH va ham lugng caa DO, BOD,, cic
muoi dinh duéng (ammonia-N, phosphate-P) va tat
ca cac kim loai nidng (Zn, Cu, Pb, As, Cd, Hg) déu nam
trong gid tri giéi han (GTGH). Trong khi d¢, gia tri do




duc, chlorophyll-a va dic biét la ham lugng cta TSS,
cac muoi dinh dudng (nitrite-N, nitrate-N), N téng, P
téng c6 nhiéu gia tri nam ngoai hodc vugt GTGH.

D6 thi minh hoa & cac Hinh 5-7 cho thay, gia tri
do6 duc, ham lugng ctia TSS, DO, hydrocarbon, mudi
dinh dudng silicate-Si va cac kim loai nang (Zn, Pb,
As, Hg) c6 xu thé€ giam dan. Gia tri pH va ham lugng
cua cac mudi dinh dudng (ammonia-N, nitrite-N)
va ham lugng chlorophyll-a it bién dong. Ham lugng
BOD,, cdc mudi dinh dudng (nitrate-N, phosphate-P),
cac chat hitu co (N hitu co, P hitu co) va cac kim loai
ndng (Cu, Cd) c6 xu thé ting dan ti 2010-2014.

3.3. Xu thé bién dong cia cdc thong s6 moi truong
tai tram Rach Gid

S6 liéu thong ké trong khoang thoi gian tii nam
2010 - 2014 tai tram Rach Gia cho thdy, gia tri pH,
ham lugng cua hydrocarbon, cic kim loai nang (Zn,
Cu, Hg) c6 pham vi dao dong hep. Nhung ham lugng

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

cta DO, BOD,, chlorophyll-a, mu6i phosphate-P, cac
chét hitu co, cac kim loai nang (Cu, Pb) va dic biét gia
tri do duc va ham lugng TSS, cac muoéi dinh dudng
(ammonia-N, nitrite-N, nitrate-N, silicate-Si) c6 pham
vi dao dong rat rong.

Vao cac nim 2011, 2012 va 2013 c6 vai thoi diém
da ghi nhan tai tram Rach Gia gia tri pH, ham lugng
cta DO, BOD,, céc mudi dinh duéng (ammonia-N,
nitrite-N) ¢6 gia tri nam ngoai GTGH. Nhung nhin
chung, gia tri pH va ham lugng ctia DO, BOD,, céc
mudi dinh duéng (ammonia-N, nitrite-N), N tong, tt
ca cac kim loai ndng (Zn, Cu, Pb, As, Cd, Hg) déu nam
trong GTGH. Ngugc lai, ham lugng cta TSS, cac mudi
dinh dudng (nitrate-N, phosphate-P), cac chat hiiu co
va dac biét gia tri do duc, ham lugng chlorophyll-a, cac
muoi dinh duéng (ammonia-N, nitrite-N) cé gia tri
vugt nhiéu 1an so v6i GTGH.

Dua vao va dé thi minh hoa & cac Hinh 8-10 cho
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A Hinh 8. Xu thé bién dong cdc thong s6 moi trudng tai tram Rach Gid (2010-2014)
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A Hinh 9. Xu thé bién dong ciia cdc mudi dinh duéng, chdt hitu co tai tram Rach Gid (2010-2014)
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A Hinh 10. Xu thé bién dong ctia cdc kim logi ndng tai tram Rach Gid (2010-2014)

thdy, ham lugng hydrocarbon, chlorophyll-a, cac muo6i
dinh dudng (ammonia-N, nitrite-N, phosphate-P,
silicate-Si) va cac kim loai nang (As, Hg) cé xu thé
giam. Gia tri pH va ham lugng cia DO, mudi nitrate-N
it bién dong. Gid tri do duc, ham Iugng TSS, BOD,, cac
chét hitu co va cac kim loai ndng (Zn, Cu, Pb, Cd) c6
xu thé ting trong sudt thoi gian quan tric (2010-2014).

4. Két luan

V6i nhiing hoat dong kinh té ngay cang gia tang &
vung ben bo phia Nam nhu do6 thi héa, du lich, danh
bat, nudi trong thiy san, hoat dong hang hai... da va
dang giy nén nhiing tac dong tiéu cuc dén chat lugng
nudc bién ven ba:

Gia tri d¢ duc, ham lugng ctia tong chat ran 1o liing,
chlorophyll-a, cic mu6i dinh dudng (ammonia-N,
nitrite-N, nitrate-N, phosphate-P) va cac chit hiu co

(N tong, P tong) da thuong xuyén vugt qua gid tri gisi
han quy dinh trong cic Quy chuén chét lugng nudc
bién ven bg hién hanh.

Phan tich di liéu moi truong trong 5 ndm gan
day tai 3 tram quan trac phia Nam cho théy c6 xu thé
tang theo thoi gian cua gid tri do duc, ham lugng TSS,
BOD,, cdc mudi dinh dudng (nitrate-N, phosphate-P),
cac chat hitu co (N hitu co, P hitu co) va cac kim loai
ndng (Zn, Cu, Pb, Cd)m

TAI LIEU THAM KHAO

1. Téng cuc Moi trudng. Cdc bdo cdo quan trac chdt lugng
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TREND OF SEAWATER QUALITY IN SOUTH COASTAL MONITORING STATIONS
IN THE LAST FIVE YEARS

Pham Hiiu Tam, Lé Thi Vinh

Institute of Oceanography, Vietnam Academy of Science & Technology

ABSTRACT:

The monitoring results from 2010 to 2015 in three coastal monitoring stations show that southern coastal
seawater is still clean, although concentrations of the measured parameters vary from site to site. Nevertheless,
several parameters in Vung Tau and Rach Gia often exceed the standard values of QCVN 10: 2008/BTNMT
and ASEAN for bathing, recreation and aquaculture purposes. These parameters include turbidity, TSS,
chlorophyll-a, nutrients (ammonia-N, nitrite-N, nitrate-N, phosphate-P) and organic pollutants. Besides,
an analysis of environmental data in the last five years showed an increasing trend of turbidity, TSS, BODS5,
nutrients, organic pollutants and heavy metals. These results reflect environmental characteristics of each
monitoring area, as well as the impact of coastal socio-economic activities on marine water quality.

Keywords: Seawater quality, monitoring, nutrient, heavy metal, organic pollutant.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

UNG DUNG KHOA HOC, CONG NGHE TRONG DIEU TRA,
DANH GIA, CANH BAO NGUY CO TRAN DAU TREN BIEN
NHAM MUC TIEU PHONG NGUA UNG PHO VA KHAC PHUC
O NHIEM MOl TRUONG

TOM TAT

Nguyén Vin Lam'
Nguyén Hoang Anh va cong sy?

Trong bai viét nay, cac tac gia gidi thiéu mot s6 phuong phép phd bién vé diéu tra, danh gia, canh bdo nguy
co tran dau tai Viét Nam cung véi két qua dugc ghi nhan trong diéu kién tai Viét Nam. Trén co sé danh gia
cac két qua nay, cac tac gia cta bai viét da dua ra kién nghi vé viéc lua chon phuong phéap diéu tra, danh gia,
canh bao su ¢6 tran dau (SCTD) pht hgp tai Viét Nam, bén canh do, kién nghi cac co quan lién quan cin sém
nghién ctiu, ban hanh cdc huéng dan ky thuét hé trg cho cc dia phuong thuc hién cong tac diéu tra, danh
gid, ing ph6 SCTD, du tu hé thdng quan tric phéat hién SCTD clng nhu trién khai dién tap ting ph6 SCTD

trén bién va ven bién tai Viét Nam.
Tw khéa: Tran ddu, nguy co, hudng dan ky thudgt.

1. Patvan dé

Viét Nam la mot quéc gia bién, v6i khoang 1 triéu
km? mit bién, noi c6 cac tuyén dudng véan tai dau 16n
thi hai trén thé gidi, chuyén chd dau tho tii Trung Dong
vé cac nude khu vic Pong Bic A. Nhiéu mo déu dang
dugc khai thac ngoai khoi Viét Nam va nhiéu cang van
tai bién, cang dau, kho luu chia diu trai doc b bién,
ti Bac vao Nam. Hang nam, nhiing trin bdo 16n va su
bién d6i that thuong cua thoi tiét da gay ra su ¢6 tran
dau (SCTD) ven bién va trén bién Viét Nam. D€ gop
phén phong ngtia, ting phé va khic phuc cac SCTD,
viéc ing dung cac tién bo khoa hoc, cac cong nghé diéu
tra, danh gid va canh bao hién dai 1a can thiét va c6
y nghia quan trong gép phdn BVMT bién bén viing.

2. Phuong phap nghién ctiu

Hién nay, trén thé gi6i cing nhu & Viét Nam ap
dung nhiéu phuong phap diéu tra, danh gia va canh
bao nguy co SCTD khac nhau. Trong khudn khé bai
viét nay, nhom tac gia chi dé cap mot s6 phuong phap
dién hinh, dang dugc ap dung phé bién & cac qudc gia.

2.1. Cac phuong phap diéu tra SCTD trén bién va
ven bién

2.1.1. Sti dung ky thudt phdn tich nhdn dang dé tim
nguon goc ddu tran

Thanh phin cta dau tho tai cic dia diém khac

"Trudng Dai hoc M6 Dia chdt
?Cuc Kiém sodt 6 nhiém, Tong cuc Moi trudng

nhau phu thudc vao diéu kién hinh thanh ban d4u caa
ching. Do do, cac loai hgp chat c6 trong thanh phan
dau tho (don chiat, nhéom cac hgp chat cung loai hodc
cac dong phan) déu cé nguodn goce tii cac ngudn cu thé,
cung vé6i thong tin vé ndng do tuong ting, cho phép xay
dung mot loat cac chi s6. Dua vao do, c6 thé du doan
hodc xac dinh nguon goc dau tran ti cac nguodn da biét.
Dau tho va cac san pham tinh ché nhe hon sé thay doi
nhanh choéng khi tran vao moéi trudng, thong qua qua
trinh boc hoi, hoa tan, phan hty sinh hoc va oxy hoéa
quang hoa. Do d6, cac hgp chat it bay hoi, it tan trong
nudc va khé phan hay thuong duge st dung nhdm so
sanh phat hién nguon goc dau.

Dau tho chua hang nghin hop chat héa hoc khac
nhau, do d6, thanh phén cac chat héa hoc ctia dau tho
ti cdc vung khac nhau la khac nhau va tham chi trong
cung mot khu vuc ciing c6 thé khac nhau. Trong do,
cac hop chit hydrocarbon la loai phé bién nhét, chiém
50 - 98% tong thanh phan diu thé. Ngoai ra, d4u tho
cling chtia cac hgp chét di nguyén t nhu nito, oxy, luu
huynh hoac hop chit di vong nhu thiophene, pyrrole.
Vi vay, viéc lua chon phuong phdp phéan tich d€ tim
nguon goc dau tran phai phtt hop véi tinh chat ctia chat
dugc chon. Hién nay, cac phuong phap thong dung va
hiéu qua 1a sac ky khi, quang ph6 khéi lugng. Thong
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thuong, c6 2 phuong phdp nhan dang dau tran: Cac
phuong phap khong rd rang, c6 thoi gian chudn bi
va phan tich ngéin, ré nhung khong thu dugc nhiéu
thong tin; Phén tich thanh phan chi tiét bang sic ky
khéi phd (GC - MS), sic ky khi v6i Detector i6n hoa
ngon lta (GC - FID) va cac ky thuéat khac. Phuong
phép nay cé dic diém la chi tiét, nhay va chon loc.

Quy trinh phan tich nhan dang chung dugc 4p dung
trong thuc t€ (Hinh 1).

2.1.2. Phuong phdp bdn do, vién tham va dia ly

Mot trong nhiing phuong tién hién dai trg giup viéc
xac dinh nguyén nhan, pham vi va muc d¢ lan truyén
dau tran la st dung ky thuat vién tham (RS) va Hé
thong thong tin dia ly (GIS).

Hién nay, Viét Nam dang st dung anh tu liéu tu
vé tinh MODIS cua tram thu anh thudc Vién Vat ly
va Dién tt - Vién Khoa hoc va Cong nghé¢ Viét Nam
(BO TN&MT) va mua anh vé tinh tii cdc nu6c khéac dé
nghién ctiu SCTD.

Trong thai gian téi, nhiéu nha khoa hoc va quan ly
kién nghi Viét Nam can nhanh chong ding ky tham gia
Hé thong Quan trac Trai dit toan cau (GEOSS), Van
phong H6 trg nghién ciu thién tai chau A (SENTINEL
ASIA) va lién hé véi hang dich vu cung cap cac di liéu
khong gian RADARSAT (MDA Geospatial Services),
Cong ty Thuong mai anh chau Au (Eurimage SpA)...
nham dam bao tiép nhan rdng rai di liéu vién tham
phuc vu kip thoi nghién ctiu, phat hién nguyén nhén, vi
tri va theo doi dién bién ctia SCTD & viing bién nudc ta.
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2.1.3. Diéu tra thuc dia SCTD trén bién

Tran dau trén bién thuong doi hoi diéu tra nhanh
vé chung loai va tinh chat dau, ciing nhu pham vi lan
truyén d€ c6 hanh dong phan tng kip thoi. biéu tra
SCTD trén bién cén tap trung vao hién trang diéu kién
tu nhién va trang thdi cta nudc bién; Vi tri, xu hudng
chuyén dong va tinh chét ctia vang dau; T6éc do va xu
hudéng thay d6i dac tinh (tinh chat phong hoa) ctia dau;
Anh huéng ctia ddu va cac hoat dong ting ctiu ban dau
d6i v6i moi trudng bién, dic biét la cac thanh phén sinh
hoc (dong vat va thuc vat).

Cong tac diéu tra gébm cé: Xac dinh béi canh, tong
hgp thong tin vé ban d6 nhay cam tran dau va moé hinh
lan truyén dau lién quan dén SCTD dang diéu tra; Phan
tich xdc dinh nguén goc dau tran; Xac dinh pham vi va
quy mo su c¢d; Dé xuit cac phuong an ting phd v6i SCTD.

2.2. Phuong phap nghién ctiu danh gia SCTD trén
bién

Nguyén nhan chti yéu gay ra cac SCTD ngoai bién bao
gom: Hoat dong khai thac dau khi; Hoat dong hang hai,
ddc biét la cac vu va cham tau chd hang; Do bién dong
thoi tiét va cac nguyén nhan khac.

Tuy vao diéu kién khi tugng, mtc do tac dong cua
su cO tii nho téi nghiém trong. Quy mo tac dong ctia
su c6 dugc xac dinh dua trén danh gia thiét hai do6i véi
moi truong, sinh thai va ton that vé kinh té€ - xa hoi.
Mic du, 6 nhiém dau tran gy ra anh hudng truc tiép
va gian ti€p lén cac doi tugng chiu tic dong, nhung
viéc dinh lugng cac tac dong loai nay thudng phic tap.
Vi véy, hién nay chi c6 thé do dac dugc cac tac dong
truc tiép dya trén mot s6 chi tiéu co ban nhu: Dién tich
vung ddu loang, s6 lugng céc loai (chim bién, dong vat
€6 VU, ca...) bi chét, s6 khu vuc nu6i trong thty san bi
nhiém déu, dién tich cac viing danh cho dénh bat thay
san bi nhiém dau.

Tu do6, c6 thé tinh todn quy mo tac dong cua vu
tran dau. Tuy nhién, dé€ dat dugc cac két qua danh gia
thi cin phai c¢6 cac phuong phéap, cong cu hd trg nhu:
Khao sat hién truong; Vién tham va GIS; M6 hinh héa
lan truyén dau trén bién, biét hudng lan truyén dau, su
thay d6i tinh chat ctia d4u theo thoi gian, nhiing ving
c6 kha nédng chiu tac dong ctia ddu; Lugng gia ton thét.

Quy trinh danh gid SCTD trén bién va ven bién
gom cac budc: Xac dinh bai canh; Thu thip chiing cd
sau SCTD; Danh gia thiét hai tai nguyén thién nhién
do SCTD; Lugng gia ton that do SCTD déi véi hé sinh
thdi bién; Chuén bi ké hoach lam sach, héi phuc moéi
truong va chudn bi ho so doi béi thuong thiét hai.

2.3. Phuong phap canh bao nguy co xay ra SCTD
trén bién va ven bién

Viéc canh bdo nguy co SCTD dugc st dung dé dua



ra xac suat xay ra su c¢6 va xac dinh khu vuc cé kha nang
chiu anh hudng ctia dau tran. Moi qua trinh lap ké hoach
ung ctiu SCTD déu dugc bat dau bang viéc canh béo va
danh gid cic nguy co c6 thé dan dén SCTD cing nhu
xac dinh cac khu vuc nhay cam c6 thé bi tac dong, can
uu tién bao vé. Thong thuong, quy mo va pham vi sy ¢6
cting nhu nguén goc dau tran c6 lién quan chat ché dén
mot khu vuc dia ly nhat dinh. Canh bao nguy co SCTD
va muc d¢ tac dong c6 thé1a mot quy trinh don gian hoac
phtic tap tuy thudc vao quy mo va su phtic tap ctia hé
thong giao thong dudng thiy, hoat dong ctia tau chd dau
va cac gian khoan dau khi, diéu kién khi tugng thuy van,
dong chay, hinh thai dudng bo.

Trong qua trinh canh béo sy c6 dau tran, can xem xét
t6i cac yéu to: Yéu to lich sti; Cac nguon gay dau tran; Cac
loai dau, cac dédc tinh, kha nang phong hda ctia dau; Diéu
kién khi tugng thiy van; Pham vi anh huéng va do nhay
cam ctia bo bién.

3. Két qua va thao luan

Ap dung cac phuong phép luan diéu tra, ddnh gid va
du bao SCTD trén bién, trong diéu kién c6 thé ctia Viét
Nam, nhém tac gia da thu dugc mot s6 két qua sau:

3.1. Xac dinh tinh trang va nguyén nhan xay ra
SCTD trén bién Viét Nam

Theo diéu tra, thong ké chua day du, & Viét Nam, tu
nam 1989 dén nay, c6 hon 100 vu tran dau do tai nan
hang hai. Cac vu tai nan nay déu d6 ra bién ti vai chuc
dén hang trdm tdn dau. Nhiing vu tran dau thuong
xdy ra vao thang 3 - 4 6 mién Trung va thang 5- 6 &
mién Bac, hang nam. Pién hinh 1a cac vu: SCTD tau
Formosa One xay ra ngay 7/9/2001 tai vinh Ganh Rai,
tinh Ba Ria-Ving Tau; SCTD tau Hong Anh bi ddm
do song 16n ngay 20/3/2003 trong khu vuc vinh Ganh
Raéi, huyén Can Gio, TP. H6 Chi Minh; D¢t tran dau
khong ré ngudn goc xay ra tu thang 1 - 5/2007, dau
tdp vao bd bién ctia 20 tinh/TP theo doc b bién Viét
Nam. Day la vu tran déu véi dién tich 16n nhat va
kéo dai nhét trong lich sti SCTD cua Viét Nam; Su
c6 Tau Heung A Dragon bi chim tai vung bién Ving
Tau 7/11/2013 do va cham vdéi tau Eleni (Quéc tich
Marshall Islands).

Trén co sé 4p dung cac phuong phap lap ban do,
bai hoc kinh nghiém ctia cac nudc trén thé gigi (My,
Canada, Oxtraylia va ciac nudc chau Au, Philipin,
Indodnéxia...), cac tac gia da thiét 1ap ban do hién trang
SCTD trén bién va ven bién Viét Nam.

Theo thong ké, da s6 cac SCTD & Viét Nam la do
va dam: 100% do6i véi cac vu tran dau > 700 tin; 56%
doi véi cac vu tran dau < 700 tan. Chi c6 3 truong hop
tran dau nhan dugc dén bu, chiém 8% cac SCTD xay

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE
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ra (Hinh 2, 3); C6 6 trudng hgp chip thuin nop phat
hanh chinh vé moi trudng, 77% cac trudng hgp con lai
khong chiu/hay mét kha nang dén bu, gia tri dén bu
chi bing 20 - 30% gia tri thiét hai dugc danh gid. Can
ct theo céc yéu ciu khach quan ctia mét nén kinh té
dang trén da phét trién, c6 thé nhan théy, nguy co xay
ra SCTD tai Viét Nam chac chén con tiép tuc ting cao
trong thai gian sdp toi.

3.2. Canh bao nguy co xay ra SCTD

Trén co s cac két qua nghién ctu budc dau va hoc
hoi kinh nghiém ctia cdc nudc trén thé gisi, cing véi viéc
ap dung phuong phap noi suy cta Kriging, cac tac gia
da noi suy va phan cép du bdo, xay dung ban d6 canh
bao nguy co cac khu vuc c6 thé xay ra SCTD véi cac cip
d6 khdc nhau trén viing bién va ven bién Viét Nam. Céc
vung canh bdo thudng gin véi cac kho chita dau, cac
vung bién c¢6 nhiéu tau beé qua lai, cic tuyén tau chd
dau, tuyén duong 6ng... Cac vung canh bdo theo 3 cap
gom cp 1, cdp 2 va cdp 3. Trong d6, cdp 1 la cap canh
bdo mitic cao nhat va cép 3 la cdp thap nhat.

Két qua da xac dinh nhiing khu vuc ¢6 nguy co xay
ra SCTD cao, tip trung tai cac tuyén van chuyén dau tu
Trung Dong vé cic nudc Pong Bic A. Khu vuc cang ddu
Dung Qudt; khu vyc khai thac va van chuyén dau khi
trén vung bién Ving Tau; tuyén van tai trén song Sai
Gon, Pong Nai; Khu vuc cang Pa Nang; cang Céi Lan.
bay la nhiing khu vuc can c6 cac phuong an phong ngtia
va tng pho kip thoi cdc SCTD trén bién va ven bién.
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Két luan

Nguy co xdy ra SCTD trén bién va ven bién Viét Nam
c6 chiéu hudng gia ting va dién bién phtic tap. Binh
quan tii nam 1993 dén nay, moi ndm trén vung bién Viét
Nam c6 3 - 4 vu tran ddu véi nhiéu nguyén nhan khac
nhau, gay thiét hai dang ké vé kinh t€ va méi truong.

bé diéu tra, danh gia hiéu qua SCTD trén bién va
ven bién Viét Nam can st dung cac phuong phap hodc
t6 hgp cac phuong phéap: Diéu tra khao sat thuc dia;
phuong phap thong ké; phuong phap lap ban do, vién
thdam va GIS... Ngoai ra, d€ phong ngtia, ting pho va xt
ly t6t cac SCTD trén bién va ven bién Viét Nam can xay
dung cac ban d6 canh bao nguy co SCTD, xay dung cac
ban d6 nhay cam tran ddu, xay dung cac mo hinh tinh
toan sy lan truyén dau tng véi cac kich ban tran dau
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APPLING SCIENCE AND TECHNOLOGY IN INVESTIGATION, ASSESSMENT AND
RISK WARNING OF MARITIME OIL SPILL FOR PREVENTION, RESPONSE AND
REMEDIATION OF ENVIRONMENTAL POLLUTION

Nguyén Vin Lam
Hanoi University of Mining and Geology
Nguyén Hoang Anh and colleagues

Pollution Control Department, Vietnam Environment Administration

ABSTRACT

This paper applies some common methods of investigation, assessment and risk warning of oil spills in
Vietnam, as well as record results of their application in the condition of Vietnam. Based on the evaluation of
these results, some of recommendations on the selection of investigation, assessment, risk warning of oil spill
which are suitable in Vietnam are provided. It is also recommended that relevant agencies should develop and
issue technical guidelines to support local authorities in implementing the above-mentioned activities, develop
monitoring systems for oil spill detection and as well as implement the oil spill response exercises on maritime

and coastal areas in Vietnam.
Keywords: Oil spill, risk, technical guidelines.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

XAY DUNG CHUONG TRINH KHOA HOC VA CONG NGHE
THICH UNG o] BIEN POl KHi HAU TREN DIA BAN
TiINH DONG NAI DEN NAM 2025, TAM NHIN 2050

Nguyén Thi Thanh Phugng', Nguyén Vian Phuéc!

TOM TAT

Truong Van Trai®

Bién d6i khi hau (BDKH) ma trudc hét la su nong 1én toan cdu va muc nude bién dang, da va dang
la mot trong nhiing thach thtic 16n nhat d6i v6i nhan loai. Trén dia ban tinh Pong Nai, viéc xay dung
chuong trinh khoa hoc va cong nghé (KHCN) thich ting v6i BDKH la muc tiéu trong tam, uu tién hang
dau cho giai doan 2015 - 2020. Trong d6, cac linh vuc cé kha ning chiu nhiéu thiét hai nhat do BbDKH la
nong nghiép, cong nghiép, nang lugng, tai nguyén, giao thong... dugc phan tich va danh gia kha chi tiét.

Bai bao trinh bay tom lugc co s& khoa hoc xay dung chuong trinh KHCN thich ting vé6i BDKH, dua
ra 6 tiéu chi chinh, tit d6 lya chon va xép hang cac dy an cén trién khai thudc chuong trinh KHCN thich
tng v6i BDKH trén dia ban tinh Pong Nai giai doan 2016 - 2020 va 2020 - 2025, tdim nhin 2050. Trong
do, 34 du an nghién ctiu dugc dé xudt, tap trung vao cac linh vuc chinh chiu tac dong cia BDKH.

Tu khoa: Chuong trinh KHCN, ting phé, BDKH.

1. Gié6i thiéu chung

BDKH da va dang tac dong truc tiép dén doi
song kinh té - xa hoi va moi trudng toan cau. Tac
dong ctia bién d6i khi hau la thién tai, bao la va
kém theo dé la ngheéo doi va bénh tat. Giai doan
tt 2011 - 2015, muic nhiét d¢ toan cau tang 0.57°C
da pha v6 ky luc va vugt trén muc trung binh giai
doan 1961 -1990. O Bic ban cau, néng do CO,
trung binh trong khong khi vugt qua nguéng an
toan 400 ppm.

Trudc thuc trang BDKH dién ra ngay cang
ro rét, nhiéu giai phap chién lugc thich tng véi
BDKH da dugc trién khai trén toan ciu. Gitia nam
1997 va 2009, trudc khi Hoi nghi Copenhagen,
cac nudc cong nghiép phat trién cam két giam
mot ntia lugng khi thai nha kinh do cac quoc
gia nay tao ra. Sau Hoi nghi Copenhagen, mot s
nudc dang phat trién, dic biét cac quoc gia mai
ndi (Trung Qudc, Nam Phi, Braxin...) tham gia
cam két Cancun c6 gia tri dén ndm 2020.

''Vién Moi trudng va Tai nguyén, DHQG - TP. HCM
286 Khoa hoc va Céng nghé tinh Déng Nai

bén COP 21 tai Pari, c6 155 qudc gia, chiém
87% lugng phat thai ctia toan thé gisi, da cong bo
sé dong gop vao viéc giam phat thai. Thoa thuan
quan trong nhat COP21 la théa udc quoc té vé
khi hau, nham giéi han nhiét d6 trai dat nong 1én
khong qua 2°C.

Céc nudc dong gép phuong an phat trién
kinh t€ mot cach bén viing, giam chi phi dau tu,
han ché rui ro tu chét thai. Mot s6 qudc gia lén
ké hoach tiét kiém nang lugng va quan ly rling
bén viing , mot s6 khac tuyén bé dat ty 1é st dung
nang lugng tai tao lén dén 100% trong vong 15
nam tdi.

Tai Dong Nai, mdc du khong bi anh hudng
ndng cua BDKH, song tlii nam 2008, Dong Nai da
trién khai thuc hién mét sé nhiém vu 16ng ghép
vé bién d6i khi hau thong qua quyét dinh 3363/
QD-UBND va Véan ban s6 1780/UBND-CNN
vé viéc trién khai ké hoach hanh dong, ting pho
v6i BDKH trén dia ban tinh Bong Nai giai doan

Chuyén dé sé 1, thang 3 nam 2016 | 49



¢ Méi trusng

2012 -2015 cho cac nganh, cac linh vuc khac
nhau. Ngoai ra, tinh con trién khai chuong trinh
KHCN vé bién d6i khi hau nham ddy manh cac
nghién ctiu vé nhiing hién tugng, ban chat khoa
hoc nhiing diéu chua biét r6 vé BDKH, tac dong
ctia BDKH dén kinh té, xa hoi. Qua d6 dé xuat
cac du an, chuong trinh KHCN giam nhe phat
thai khi nha kinh, thich ting v6i BDKH trong
pham vi tinh Déng Nai.

2. Co s6 dé xuit cac chuong trinh KHCN
ung pho v6i BDKH

Tai nhiéu quéc gia trén thé gidi, cic giai
phap khoa hoc cong nghé tién tién d€ ting pho
v6i BDKH da va dang dugc trién khai trong boi
canh toan cau phai ganh chiju tac dong ctia hién
tugng thoi tiét cuc doan véi cac tran han han,
1 lut xuat hién thuong xuyén hon va muc nuéc
bién ngay cang dang cao.

Han Qudc thong qua ké hoach phat trién xanh
(Green New Deal - 2009) gébm 36 du an tri gia
37,8 ty USD, nham d6i md&i cong nghé, thich tng
v6i BDKH. Cac hang muc chinh ctia K€ hoach
nay gom: (i) Tai co cdu kinh té€ theo hudng su
dung nang lugng hiéu qua, trong do6 uu tién 9
nganh cht luc (ii) dau tu xay dung 2 triéu “ngoi
nha xanh”; (iii) phat trién “van tai xanh” thai it
carbon (dudng sat cao tdc, giao thong cong cong,
duong xe dap...); (iv) cdi tao 4 con séng 16n dé
bao dam cung cdp nudc bén viing, cai thién moi
truong sinh thai.

Indonéxia dang trién khai “Chuong trinh
nang lugng 2025”, giam ty 1é sti dung dau tho
xudng con 20% téng nhu ciu nang lugng; phat
huy lgi thé trong co va dau gai dé phat trién
nhién liéu sinh hoc va sinh khéi (biomass).

Thong ké St dung nhién
lwong khi thai ligu, vat liéu co
nha kinh hiéu qua cao

1 |

Tai Pic, viéc xay dung nhiing cin nha nang
lugng mit troi duge 4p dung phd bién véi muc
tiéu giam khi thai nha kinh, tao nang lugng sach.

Noéng dan & Méhico st dung cong nghé tudi
tiéu ti€t kiém nudc trong san xudt rau sach.
Trong khi do, tai Bangladesh, Co quan phat trién
qudc té Hoa Ky ho trg phat trién hé thong thong
tin cong dong nham cdnh bdo sém rui ro do ngap
lut.

Tai Singapo, quy hoach trong cay xanh dugc
xem la giadi phap htiu hiéu giup thanh pho chéng
choi v6i nhiét do cao. Indonéxia phat huy lgi thé
trong co va dau gai d€ phat trién nhién liéu sinh
hoc.

Tai Viét Nam, cac chuong trinh KHCN ting
pho v6i BDKH dang dugc trién khai dong bd
vao nhiéu linh vuc khac nhau, dac biét la cac linh
vic/nganh chiu anh huéng nang né cia BDKH.

Dong Nai véi tiém nang phat trién manh cong
nghiép, néng nghiép va téc do do thi hoa tang
nhanh kéo theo su tidng trudng cdc nganh khac
nhu xay dung, giao thong van tai da tao ap luc
dén chat lugng moi trudng va anh hudng dén
stic khoe cdng dong. Do vay, cac chuong trinh
KHCN ting phé véi BDKH dugc tap trung & mot
s0 linh vuc chinh nhu: cong nghiép, nong nghiép,
tai nguyén nudc, xay dung va giao thong vén tai.

2.1. Linh vyc cong nghiép va nang lugng

Tinh dén thoi diém hién nay (2015), 31 khu
cong nghiép da dugc thanh lap trén dia ban tinh.
Trong do, 27 khu céng nghiép da hoan thién
ha tang véi ty 1é lap day la 60 - 65%. Ngoai ra,
tinh Dong Nai hién dang trién khai 27 cum cong
nghiép véi tong s6 von dang ky trén 543 ty dong.

BDKH gay tac dong bat lgi dén san xuat,

Tai ché, tai s
dung vat licu
va san pham

1 A

Cong nghé phu
hop xur Iy nuwée
thar cong nghiép

A Hinh 1. Chuong trinh KHCN cho nganh cong nghiép
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Chuyén sang sir
dung nhién liéu
cacbon thap

Cé:it giam, chuyén
d6i khi thai khai

thac tir hoa thach

Tang cuong su Nang cao hiéu qua
dung céng nghé st dung nang luong
nang lwong tai tao trong truye én tai va

phan phéi

7 ) T

—

A 4

Tang cuwong su
dung nang
Iwong hat nhan

Phat trién céng
nghe bat gilr va
luu trivr cacbon

A Hinh 2. Chuong trinh KHCN cho nganh nding lugng

truyén tai, va nhu cau st dung dién. Diéu kién
thoi tiét khic nghiét ¢6 xu huéng lam giam cong
sudt cung cip dién do thiéu nudc d€ lam mat;
tam thoi ngung hoat dong do ngap lut; hu hong
hé thong truyén tai dién do sét danh hay gi6 bao
Bl Ngugc lai, hoat dong cong nghiép phat thai
mot lugng 16n khi nha kinh do st dung nhién
liéu phuc vu san xuét va xu ly chat thai.

Dai véi linh vuc cong nghiép va nang lugng,
nhiéu chuong trinh nghién ctiu dugc xem xét
trén co s& phén tich tac dong qua lai gitta bién
d6i khi hiu va hoat déng cua cac nganh cong
nghiép va nang lugng, thé hién 6 Hinh 1 va 2.

Chuong trinh KHCN dugc dé xuit cho giai
doan 2015 - 2050 bao gom 3 du an chinh lién
quan dén phat trién vat liéu, phat trién cong nghé
san xudt nang lugng tli cic ngudn nang lugng tai
tao, nang lugng mdi va danh gia, udc tinh khi
thai nha kinh.

2.2 Linh vuc nong nghiép

Dong Nai véi uu thé 1a dién tich dat rdng, do
phi cao, ving dat xam va bazan rong l6n, thuan
lgi cho viéc phat trién cac loai cay cong nghiép,
cdy an qua va cong nghiép ché bién. Tinh dén
nam 2014, gid tri san xudt nong - lam - ngu
nghi¢p cta tinh Pong Nai lén dén 51.690 ty
dong, trong do, san xudt nong nghiép va trong
trot chiém 74% t6ng gid tri ndng - 1am - thuy san.

Tuy nhién, trong nhiing nim gin day, tai
nguyén dat tai Dong Nai ¢ dau hiéu bi suy thoai.
Hién tugng khi hau cuc doan v6i nang nong, han
han, bao 1t da gay x6i mon, sat 16 ven song Dong
Nai; mot s6 vung dat bi xam nhap man (Long
Thanh, Nhon Trach, Vinh Ctiu); kho han (Xuan
Loc, Trang Bom, Dinh Quan, Cdim My); ngap ang

(Long Thanh, Nhon Trach, TP. Bién Hoa). Ngoai
ra, dat tai mot s6 vung mo khai thac khoang
san, da xdy dung, sét gach ngdi (Vinh Ctiu, Bién
Hoa), than bun, cat xay dung (Bién Hoa) c6 nguy
co bi anh hudng badi ngap lut. Ngoai ra, thoi tiét
bat thuong con lam cay trong, vat nudi thuong
xuyén bi sau bénh, dich bénh, ddy chi phi dau
vao tang cao.

Trong linh vic nong nghiép, 5 du dn nghién
ciu dugc dé xuit, tdp trung vao nghién ctiu
quan ly dat trong trot, dat san xudt, dat hitu co,
phuc hoi dat bi suy thoai; quan ly vat nudi; phat
trién phan hitu co, ning lugng sinh hoc; Nghién
ctu ky thuat chan nu6i phu hop, thich tng véi
BDKH; Gidm phét thdi CH, va N,O tii sdn xuat
nong nghiép; Giam thiéu st dung nhién liéu héa
thach trong san xudt néng nghiép; Nghién ctiu
cai tién gidng cay trong, han ché dién tich dat
canh tac va tan dung chat thai thuc vat cho c6 lap
C; phat trién hé sinh thai ndng lam ngu nghiép.

2.3. Linh vuc tai nguyén nuéc

bong Nai cé trii lugng nudc mdt doi dao.
Trong do, hé thong song Dong Nai; H6 Tri An
c6 tiém nang khai thac nuéc thoé cho hé thong
cdp nudc voi quy mo 16n (1én dén hang tram
ngan m’*/ngay, dém). Cac ho Song May, Sudi Tre,
Song Thao, h6 Bau Ham (huyén Thong Nhat);
h6 Pa Ton, Bau Min, Bau May, Bau Sau (huyén
Tan Phu); sudi Quyt, sudi Ca, song Nhan, song
Ba Doi (huyén Cdm My). H6 Cau Méi la nguon
cung cip nudc thd cé6 quy mo 85.000m’/ngay
dém cho hé thong cap nudc do thi. Ho6 Nui Le
(cho hé thong cip nudc thi tran Gia Ray), ho
Su6i Tre 2 (cho hé théng cdp nudc thi xa Long
Khanh).
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Nguon nudc ngam trén dia ban tinh kha
phong phd, phan b6 khong dong déu, chat
lugng nudc kha tot. Tai cac viing nong thon,
nudc sinh hoat va san xuét chu yéu lay ti nudc
ngam.

Déi véi tai nguyén nudc chuong trinh
KHCN dé xuét 5 du an huéng dén céng nghé
pht hop, thich ting v6i BDKH trong cip nudc;
nang cao hiéu qua st dung nudc; nghién ctiu
an toan vé cip nudc (HWTS); nghién ctiu ho
trg sau xdy dung (PCS) cho hé théng cap nuéc
cdng dong; cong nghé thu gom nudc mua; tai
stt dung nudc thai sau xti 1y, b6 cap nudc ngam.

2.4. Linh vuc xdy dung, giao thong van tai

Dbong Nai la mdt trong nhiing tinh c6 toc
do phat trién kinh t€ nhanh véi hé thong giao
thong kha thuéan tién bao gobm nhiéu tuyén
duong huyét mach qudc gia (5 tuyén); duong
tinh (20 tuyén) véi tong chiéu dai 511 km.

Trong nhiing nam vtia qua, lut 161, 16¢ xoay,
mua bdo lam hu hong cac cong trinh xay dung,
duodng sa, anh hudng dén viéc luu thong cta
phuong tién, pha huy ha tang giao thong va
lam tdng chi phi bao tri. Do vy, viéc ting phd
v6i tac dong ctia BDKH ctia nganh GTVT la
vO cung cap thiét.

Nganh xay dung chiu anh hudéng truc tiép
cta BDKH nhu tac dong dén ha tang do thi va
khu cong nghiép, anh huéng dén linh vic dau
tu xay dung, quy hoach va phat trién do6 thi.

Chuong trinh khoa hoc cong nghé thich
tung v6i BDKH trong linh vuc xay dung bao
goém 6 du an lién quan dén nghién ctiu Gng
dung cdc cong nghé va vat liéu mdéi trong linh
vuc xay dung, GTVT va ha tang ky thuat;
nghién ctu giai phap tdng thé chong ngép lut;
xay dung tiéu chudn thiét ké mang ludi thoat
nudc va tap trung danh gid phat thai khi nha
kinh trong linh vic GTVT va x4y dung.

Bén canh do, chuong trinh KHCN thich
ung v6i BDKH trong cac linh viyc khac nhu
xu ly chat thai, y té, du lich... cling dugc cha
trong. Trong do, nghién ctiu dinh hudéng ting
dung cong nghé tién tién trong x ly, tai sinh,
tai ché chét thai va nghién ctiu dy bao phat
sinh dich bénh trong diéu kién BDKH da dugc
dé xuat.

3. Tiéu chi lya chon chuong trinh KHCN

Cac chuong trinh KHCN dugc lya chon
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theo cac nguyén tic: Bam sat chuong trinh chién
lugc quoc gia vé BDKH; Tuan tht quyét dinh so6
3363/QD-UBND ngay 14/12/2011 ctia UBND tinh
Dboéng Nai ban hanh ké hoach ting phé véi BDKH
va vin ban s6 1780/UBND-CNN ngay 15/12/2012
vé viéc trién khai ké hoach ting pho v6i BDKH trén
dia ban tinh Pong Nai. Cac chuong trinh KHCN
dugc dé xuét phai dya trén nhu cdu thuc tién, nguén
luc ctia dia phuong va hé trg ctua Trung uong dong
thoi dam bao tinh thiét thuc, mang lai hiéu qua cao
trong hoat dong ting phé v6i BDKH tai Dong Nai.
Quy trinh Iya chon uu tién cac chuong trinh KHCN
trong cac linh vic gom 4 budc nhu Hinh 3.

Bén nhém tiéu chi (tiéu chi 1; 3; 4; 5) c6 thang
diém tii 1 - 4; tiéu chi 2 c6 thang diém tii 1 - 3 va tiéu
chi 6 c6 thang diém tu 1 - 5. Diém cudi cung d€ xép
hang uu tién cac chuong trinh KHCN la tong diém ti
trong theo tting tiéu chi. Két qua chdm diém va xép
hang cac chuong trinh KHCN thich ting v6i BDKH
trén dia ban tinh Dong Nai cho thay giai doan 2016
- 2020 uu tién thyc hién 17 chuong trinh (Bang 2)
v6i téng von la 20.900 triéu dong; giai doan 2020
- 2025, dinh hudng dén 2050 thuc hién 17 chuong

Xac dinh cac chuong trinh KHCN wu tién

Y

Phén loai va sang loc chuwong trinh KHCN

) 4
Cham diém cac chwong trinh KHCN

h 4

Xép hang theo thr tu cic chuong trinh
KHCN thich irng véi1 BDKH, dinh kem voi
ngudn ngan sach dé thuc hién

A Hinh 3. Quy trinh lua chon uu tién

Bang 1. Céc tiéu chi lya chon cac du an.

Tiéuchil | Dép ting qui hoach phét trién KT-XH cta tinh

. i Dép ting chuong trinh KHCN qudc gia thich ting vé6i
Tiéu chi 2 BDPI)<H & & quocs &
Tiéuchi3 | Ngudn von, nang luc tai chinh
Tiéuchi4 | Tinh nhén rdng, tinh bén viing
Tiéu chi 5 Tinh kha thi vé trinh d6 KHCN
Tiéuchi6 | Dap ting cdc nodi dung vé thich ing BDKH
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Bang 2.Xép hang uu tién va kinh phi thyc hién Dy an thudc chuong trinh KHCN trén dia ban Pong Nai.

. . Kinh phi
TT Tén Chuong trinh (triéu dong)
Giai doan thyc hién: 2016-2020 20.900
1 | Nghién ctiu xay dung phdn mém quan ly di liéu tai nguyén moi trudng nudc phuc vu giam sat BDKH 2.000
2 | Nghién ctiu giai phap cdp nudc an toan cho cac huyén/thi phu hgp véi BDKH 2.000
3 | Nghién ctiu xay dung tiéu chuén thiét ké dudng kinh éng thodt nude phtt hgp BDKH 1.000
4 Nghién ctiu ting dung cong nghé tién tién trong xt ly CTR d6 thi theo dinh hudng thu hdi métan va phan bén 1.000
chit lugng cao )
Nghién ctiu ting dung cong nghé méi trong xti Iy CTR cong nghiép thong thuong, chuyén thanh cac san phdm c6
5 S Ao 1 O A Tia 1.000
gid tri nhu than nhién liéu, vién nhién liéu RDF
6 | Nghién ctiu giai phap thu hoi triét d€ khi métan tit cac bai chon ldp rac 1.000
7 | Nghién ctiu tac dong ciia BDKH dén tai nguyén nudc va dé xudt giai phap giam thiéu 1.000
8 | Nghién ciiu san xudt than sinh hoc nhdm cai thién tinh chat dt nong nghiép, c6 14p C va giam phat thai CO, 1.000
9 | Nghién ctiu cong nghé khong phat thai, tai st dung chét thai chan nudi va ap dung cong nghé san xuat sach hon 1.000
10 | Nghién ctiu ting dung cong nghé sinh hoc tao ra giéng loai méi thich ting v6i BDKH trong nudi tréng thy san 2.000
Nghién ctiu kha nang thich ting véi BDKH va cac giai phap bao ton cac khu riing ngap mén Long Thanh, Nhon
11 e o . 1.000
Trach thudc tinh Péng Nai
12 Nghién ctiu tinh t6n thuong ctia cac d6i tugng (ngudi l6n tudi, tré em, thanh nién, phu nd, dan cu do thi, dan cu 500
noéng thon, dan toc mién nai) dudi tac dong cia BDKH
13 Nghién ctiu phuong phap dénh gid va udc tinh phét thai khi nha kinh cho cdc nganh cong nghiép trong diém ctia 1.000
Pong Nai )
14 | Nghién ctiu xac dinh code nén xay dung cho toan tinh thich ting BDKH 900
15 | Nghién cttu gidi phap t6ng thé chéng ngap cho TP. Bién Hoa 2.000
16 | Nghién ctiu danh gia phat thai khi nha kinh trong linh viic GTVT va x4y dung cdc bién phap thich ting v6i BDKH 1.500
17 | Nghién ctiu ting dung cong nghé tién tién trong xi ly nudc thai theo huéng giam phat thai khi nha kinh 1.000
Giai doan thuc hién: 2020-2025, dinh huéng dén 2050 22.300
18 | Nghién ctiu ting dung cdng nghé tién tién trong xu ly khi thai theo hudng gidm phat thai khi nha kinh 1.000
19 Nghién ctiu d4p dung cdng nghé sinh hoc va cic quy trinh san xudt tién tién vao trong trot huéng dén nén nong 2,000
nghiép hién dai ’
20 | Nghién ctiu ting dung cac giai phap ky thuit méi trong nuéi tréng thiy san 500
)1 Nghién cttu m6 hinh khép kin trong san xuit nong nghiép (trong trot, chin nudi va san xuit san phdm nong 2000
nghiép) nham thich ting v6i BDKH '
22 | Nghién ctiu phat trién cong nghé bs cip nudc nhan tao han ché béc hoi, chdy tran phi hgp BBKH 1.000
23 | Nghién ctiu phat trién céc cong nghé tai st dung nudc phtt hgp BDKH 1.000
4 Nghién ctiu cdng nghé va phuong phdap xt ly, thay d6i nguyén tic van hanh, thiét lap hé théng chuyén d6i linh 1.000
hoat gitia nudc dudi dat va nudc mit '
25 Nghién cttu cc gidng cay trong c6 kha nang thich ing dugc véi sy thay d6i nhiét do va kha nang khéng dich bénh 2.000
cao )
26 | Nghién ctiu du bdo céc loai dich bénh phat sinh do BDKH 500
Nghién ctiu ap dung cac cong nghé sinh hoc trong Iua chon gidng, loai c6 kha nang khang bénh cao va thich nghi
27 o 3 A 14 v ik 2.000
vdi diéu kién thoi tiét cuc doan
28 | Nghién ctiu hoan thién ki thuét xtt ly chét thai nuoi trong thiy san nham gidm thiéu phét thai khi nha kinh 1.000
29 Nghién ctiu ing dung cdng nghé tién tién trong xu ly chat thai nguy hai, chit doc hda hoc va chét thai chién tranh 2.000
(d4t nhiém dioxin) :
30 | Nghién ctiu phat trién cong nghé san xudt ning lugng tit cic nguén nang lugng tdi tao va ning lugng mdi 1.000
31 | Nghién ctiu ché tao va ting dung cdc vat liéu méi nham gidm nhiét va tiét kiém néng lugng 2.000
32 | Nghién ctiu ting dung cac cong nghé mdi trong linh vic GTVT va ha tdng ky thuét thich ting véi BDKH 800
33 | Nghién ctiu san xudt vat liéu xay dung pht hgp véi BDKH 500
34 Nghién ctiu phét trién cong nghé san xuét phan bon hitu co qui mo viia va nho (trang trai, ho gia dinh, do thi 2000
nong thon...) <5 tdn/ngay ’
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trinh con lai véi tong von 1a 22.300 triéu dong.

4. Két luan

Két qua dé tai Xay dung chuong trinh KHCN
ting phé véi BDKH trén dia ban tinh Pong Nai
da dé xuit 34 du an thich tng BDKH, tap trung
vao cdc linh vuc chinh nhu néng-lam-ngu nghiép,
cong nghiép, giao thong van tai va co s6 ha tang,
tai nguyén, xu ly chat thai, y t€ va stic khoe cong
dong. Chuong trinh KHCN dugc nghién cuu,
chon loc, dam bao tinh phu hgp va kha thi trén
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DEVELOPING SCIENTIFIC AND TECHNOLOGICAL PROGRAM ON
RESPONDING TO CLIMATE CHANGE IN DONG NAI PROVINCE BY 2025,
VISION BY 2050

Nguyén Thi Thanh Phugng, Nguyén Vian Phudc

Institute for Environment and Resources, Vietnam National University - HCM City

ABSTRACT:

Truong Van Trai
Dong Nai Department of Science and Technology

Climate change is one of the biggest challenges to human beings. The establishment of a science and
technology program on respond to climate change in Dong Nai province is a top priority for the period
2015 - 2020. The most affected fields including agriculture, industry, energy, natural resources, and

transportation were analyzed and assessed in detail.

This article summarizes scientific bases for developing the program. Six criteria were used for selection
and ranking of projects under the program for Dong Nai province the periods of 2016 - 2020 and 2020 -
2025, and vision by 2050. Thirty-four research projects were proposed, focusing on the main areas affected

by climate change.

Keywords: The science and technology programs, climate change responses.
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KET QUA NGHIEN CUU KHOA HOC ";
VA UNG DUNG CONG NGHE @

PHAN LAP VI KHUAN PHAN HUY LIPID TU
NUGC THAI LO GIET MO VA CHQ THYC PHAM
HUYEN LAI VUNG, TINH DONG THAP

TOM TAT

Tran Duc Tuong', Bui Trung Kha?

Hai muoi lam dong vi khuén rong phan lap ti nudc thai 16 giét mé va chg thuc phdm huyén Lai Vung, tinh
Dong Thap. Chung dugc chon dé kiém tra hoat tinh lipase trén méi trudng thach Tween 20, xuét hién 13 dong
vi khuin mang hoat tinh lipase két tua vong halo xung quanh khuén lac. Dya vao d nhén rong dudng kinh
vong halo ctia cdc dong vi khuén & cac giéng thach Tween 20 xac dinh dugc dong vi khudn LGM10 c6 hoat
tinh lipase cao nhét. Kha ning phén giai lipid ctia dong vi khudn LGM10 dugc thu nghiém bang cach nuoi ciy
trong nudc thai qua 7 ngay u lac & 120 rpm. Két qua phan tich cho thdy dong vi khudn nay c6 thé lam gidam

37,5% lugng lipid chiia trong nudc thai.

Tw khéa: Dong vi khudn LGM10, hoat tinh lipase, vong halo.

1. Dat van dé

Trong thoi gian gan day, ky thuat xt ly nude thai bang
vi sinh vét thu hat dugce rat nhiéu sy quan tdm cua cac
nha khoa hoc cling nhu xa hoi. D€ viéc xti ly c6 hiéu qua
cao va lau bén diéu cén thiét 1a phai chon loc dugc cac
dong vi sinh vat ban dia c6 kha ning san sinh enzyme
lipase cao d€ phan giai lipid. Hién nay, c6 réit nhiéu vi
sinh vat dugc phat hién c6 kha nang phén giai lipid nhu
Pseudomonas aeruginosa, Bacillus spp. va cac loai ndim
men trén quy mo in vitro. Ngoai ra, Bacillus subbtilis
BN 1001 dang dugc st dung trong hé théng xu ly lipid
nudc thai cong nghiép (Akiyama, 1991). C6 nhiéu dé tai
nghién ctiu phén l4p, t6i uu hoa va ap dung céc ching vi
khuén c6 kha nang phén giai lipid da dugc thuc hién khd
nhiéu trén thé gisi, dac biét & cdc nudc Nhit Ban, Anh,
An Do vaIran. O Viét Nam, céc nghién ctiu ¢d lién quan
khong nhiéu.

Do vay, v6i muc tiéu tim ra nhiing dong vi khudn
ban dia, chuyén biét, c6 hoat tinh lipase cao d€ phan giai
lipid, lam co s& cho viéc san xudt cac ché phdm vi sinh
ung dung vao cac cong trinh xt ly nudc thai tai cac 1o
giét mo, cac khu chg thuc phdm... chinh la ly do ma bai
viét: “Phdn lap vi khudn phan hay lipid tir nuéc thdi 1o
giét mé va chg thuc phdm huyén Lai Vung, tinh Dong
Thdp” dugc thuc hién.

2. Phuong tién va phuong phap nghién ciu

2.1 Phuong tién nghién ciiu

! Khoa SP Héa - Sinh - KTNN, Trudng Dai hoc Dong Thdp

2.1.1 Dyng cu va thiét bi

Dung cu: Mudng, chai nhua c6 ndp, ng hit nhé giot,
micropipette P200 (Gibson - Dtc), binh tam giac, 6ng
dong, becher, dia Petri, 6ng nghiém, que cdy, que trang
thay tinh, dén cén, lam, lamella, chai dyng mau nudéc
thai va mot s6 dung cu khéc.

Thiét bi: Ta an toan sinh hoc (Esco - Singapore), ta
(Binder - Dtic), néi khii trung nhiét uét (Pbinternational
- Dtc, Tuttnauer - Dtc), can dién tu cdp chinh xac 0,01
g (Shimadzu - Nhét Ban), kinh hién vi (Olympus - Nhat
Ban), méay do pH (Eutech - Malaysia), mdy lac vong, may
khudy tti va mot s6 thiét bi khac.

2.1.2 Vit liéu va héa chdt

Hai mau nudc thai dugce thu ldy tai 2 dia diém: 1o giét
mo va chg thuc phdm huyén Lai Vung, tinh D6ng Thép.

Moéi trudng Nutrient bé sung m& dong vat dung
dé€ phan lap vi sinh vét san xudt enzyme lipase: (10 g
m& dong vat + 0,5 g (NH,),SO, + 5 g MgSO,.7H,O +
1 g KH PO, + Nudc cét viia dt 1000 ml). Diéu chinh pH
=7,0.

Moi trudng Tween 20 - Agar (E. El-Bestawy et al.,
2005) dung dé tuyén chon cac dong vi khudn tiéu hay
ma: (10 g peptone + 5 g NaCl + 0.1 g CaCl,.2H,O +
20 g Agar + 10 g Tween 20 + Nudc cat viia ¢t 1000 ml).
biéu chinh pH =7,5.

Moi truong Luria Bertani (Bennasar et al., 1998):
(10g Peptone + 5g Yeast extract + 5g NaCl + 20g Agar +

2 Khoa Tai nguyén & Moi trudng, Trudng Dai hoc Dong Thap
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) Moi truong

Nudc cét viia da 1000 ml). Diéu chinh pH = 7,0.

2.2 Phuong phap nghién ciiu

2.2.1 Phuong phdp thu mau

Céc mau nudc thai dugc thu ldy tai 2 dia diém: 1o giét
m& va chg thuc phdm huyén Lai Vung, tinh Dong Thép.
D61 v6i ho ga trude xi ly (2 m x 2 m) cta 1o giét mé gia
suc tap trung, thu tai 5 diém khac nhau (4 diém gbéc va 1
diém gitia h6 ga). D6i v6i ho ga thu gom nude thai (1,5 m
x 2 m) ctia chg thuc phdm, cach thu mau nudc thai ciing
tuong tu nhu & 16 giét mé.

Nudc thai dugc thu vao nhiing chai nhya c6 ndp
day, méi vi tri 1dy khoang 200 ml va dua dén phong thi
nghiém trong mot thiing nudc da véi nhiét do < 4°C.
Thoi gian phan lap khong qua 6 gio.

2.2.2 Phan ldp vi khudn ti nuéc thdi

Lay 1 ml nudc thai 6 mdi noi cho vao 5 ml nudc cat va
khudy déu ta dugc huyén phu nudc thii. Rat 1% huyén
phu nudc thai chuyén vao 5 ml moéi truong Nutrient co
bd sung m& dong vt d€ ting sinh vi sinh vét, sau d6 dem
0 ldc ¢ 30°C, 140 rpm trong 72 gid, diéu chinh pH = 7,0.
Sau khi 1, mau dugc pha lodng & nhiéu nong d¢ khac
nhau (10 - 10°). Dung micropipette P200 hat 100 ul ti
cac mau pha loang trén nho 1én mét thach Luria Bertani -
LB (Bennasar et al., 1998) chtia trong cac dia Petri. Dung
que gat thuy tinh phéan phdi dich mau trai déu khap mat
thach. Pia moi truong da trai mau dugc u 6 30°C trong
1 - 2 ngay dé€ vi sinh vat phat trién. Thi nghiém dugc lap
lai 3 lan.

Chi tiéu theo d6i: Chon cac khuén lac khdc nhau phat
trién trén moi trudng thach LB, ciy chuyén nhiéu lan
sang moi trudng thach LB méi dén khi cac khudn lac
roi ra.

Tién hanh do kich thuédc, quan sat cac dang hinh thai
khuén lac (mau sic, hinh dang, d6 néi va dang ria). Kiém
tra do rong bang phuong phép giot ép dudi kinh hién vi
& do phong dai 400 14n. Néu mau rong (xem nhu 1 dong)
dong thoi tién hanh quan sat hinh dang, tinh lién két,
kha ning chuyén dong ctia vi khuén. Sau d6 tri mau da
rong vao 2 6ng nghiém chiia moi trudng LB d€ tién hanh
cac thi nghiém tiép theo.

2.2.3 Kiém tra hoat tinh lipase ciia cdc dong vi
khudn phén lap

Theo phuong phap ctia Mohd et al. (1988), ding
kim cdy chdm vao cdc dong khudn lac rong da phan lap,
sau d6 cdly chuyén trén mot dudng thing trong dia moi
truong thach Tween 20 (E. El-Bestawy et al., 2005). U&
30°C, quan sat khuén lac & thoi gian 72 gio. Thi nghiém
dugc ldp lai 3 1an.

Chi tiéu theo doi: Dong vi khuén c6 hoat tinh lipase
duong tinh khi c6 sy xudt hién vong halo két tua xung
quanh khudn lac do.

2.2.4 Khdo sdt khd ndng phdn gidi lipid ciia cdc dong
vi khudn c6 hoat tinh lipase
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Theo phuong phap cua M. Samad et al. (1988), tao
giéng dudng kinh 5 mm trén dia mdi truong thach
Tween 20. Nho vao moi giéng 10 ul dich vi khuén & tiing
dong vi khudn c6 hoat tinh lipase da nudi 6 moi trudng
LB 16ng trong 24 gid vao giéng. U & 30°C, quan sat va do
duodng kinh cac vong halo ctia tiing dong vi khuén & cac
thoi diém: 24 gio, 48 gid, 72 gid va 96 gio. Thi nghiém
dugc ldp lai 3 1an.

Chi tiéu theo d6i: Dua vao d6 nhéan rong duong kinh
vong halo xung quanh & cac giéng thach Tween 20 ctia
cac dong vi khuén c6 hoat tinh lipase theo thdi gian t d€
xac dinh dong vi khuén c6 hoat tinh lipase cao nhit.

2.2.5 Thit nghiém khd ndng phan gidi lipid trong
nuéc thdi ciia dong vi khudn cé hoat tinh lipase cao
nhdt 6 diéu kién in vitro

Nudc thai dugc thu tai 1o giét mé gia stc tap trung
huyén Lai Vung, tinh Po6ng Thap. Tiép dén mang vé
phong thi nghiém lidc déu va cho vao 2 chai thay tinh
da khti tring, moi chai 200 ml (thuc hién trong cling
mot thoi gian). Mau thd nhédt khong b6 sung dich vi
khu4n (Mau nudc thai dau vao). Mau nudc thai thi hai
c6 b6 sung 10 ml dich vi khuin mang hoat tinh lipase
cao nhit da dugc chon nudi trong moéi truong LB long
trong 24 gi¢ trudc d6. Hai mau nudc thai trén dugc u
lac & 30°C, 120 rpm trong 7 ngay. Sau d6 tién hanh
phan tich ham lugng lipid tdng theo phuong phép thi
MEWW5520B:2005 va phan tich COD theo phuong phap
tht 8000/DR5000 & ca 2 mau nudc thai trén. Thi nghiém
dugc ldp lai 3 1an.

Chi tiéu theo doi: Dya vao két qua phén tich ham
lugng lipid t6ng va COD trong 2 mau nudc thai sau
u lac 7 ngay dé xdc dinh hiéu suét phén giai lipid cta
dong vi khuén c6 hoat tinh lipase cao nhat da phén lap
va tuyén chon & thi nghiém trén.

2.2.6 Phuong phdp xit ly sé liéu

Céc 56 liéu sau khi ghi nhan dugc xt ly thong ké trén
software SPSS Statistics 22.

3. Két qua va thao luan

3.1 Phan 13p vi khuin tif nudc thai

Céac mau nudc thai thu tailo giét md gia stc tap trung
va chg thuc phdm huyén Lai Vung, tinh Déng Thap dugc
ghi nhan & bang 1.

Trén 2 mau nudc thai thu dugc tai 1o giét mé gia
stc tap trung va chg thuc phdm huyén Lai Vung, tinh

A Bang 1. Danh sach cdc mau nuéc thai thu ¢ 2 dja diém
thudc dia ban huyén Lai Vung, tinh Pong Thap

Ky hiéu Dia diém thu mau nudc thai

Lo giét m3 gia suc tép trung huyén Lai Vung,
LGM . . .

tinh Pong Thap.
CHO %sz thuc phdm huyén Lai Vung, tinh Dong

Ghi chii: LGM: Lo giét md gia siic; CHO: Chg thuc phdm.



KET QUA NGHIEN CUU KHOA HOC

VA UNG DUNG CONG NGHE
Bang 2. Dic diém hinh thai khuin lac cdc dong vi khuidn phan lap

Dong vi khuin DPuong kinh khudn lac Mau sil:ckhué"n I;L?ll;l(:?:cg Dang l;i; khuin | Do n(’);;i(hué"n kl?ﬁ;rﬁtac
LGM1 4,5 mm Trang stia Tron Nguyén Mo Tron
LGM2 4,0 mm Vang nhat Tron Nguyén Mo Tron
LGM3 3,5 mm Vang nhat Tron Nguyén Mo Tron
LGM4 4,5 mm Vang nhat Tron Nguyén Mo Tron
LGM5 3,0 mm Trang stia Tron Nguyén Mo Tron
LGM6 3,0 mm Trang stia Tron Nguyén Mo Tron
LGM7 2,5mm Trang stia Tron Nguyén Mo Tron
LGMS8 3,0 mm Vang dam Tron Nguyén Mo Tron lang
LGM9 3,0 mm Tring stia Tron Réng cua Lai Kho
LGM10 5,0 mm Tring stia Tron Nguyén Mo Tron
LGM11 2,5mm Trang stia Tron Nguyén Mo Kho
LGM12 3,0 mm Trang trong Tron Nguyén Mo Tron
LGM13 3,0 mm Trang stia Tron Rang cua Nhin Gho ghé
LGM14 3,0 mm Trang stia Tron Nguyén Lai Nhét
LGM15 5,0 mm Vang nhat Tron Nguyén Mo Tron
LGM16 4,0 mm Vang nhat Tron Nguyeén Mo Tron
LGM17 2,0 mm Tréng stia Tron Nguyén Mo Tron
LGM18 2,5mm Tréng stia Tron Nguyén Lai Tron
LGM19 2,0 mm Trang stia Tron Nguyén Mo Tron lang
LGM20 2,8 mm Vang dam Tron Nguyén Mo Tron
CHO1 3,8 mm Tréng stia Tron Nguyén Mo Tron
CHO2 3,0 mm Tréng siia Tron Nguyén Lai Tron
CHO3 3,0 mm Tréng stia Tron Rang cua Mo Tron
CHO4 4,5 mm Tréng stia Tron Nguyén Lai Tron
CHO5 4,0 mm Trang stia Tron Nguyén Mob Nhét

Bang 3. Pic diém té€ bao cua cac dong vi khudn phén lap
dugc quan sat duéi kinh hién vi, d phong dai 400 1an

Dong vi khudn Hh},h (‘h_lng Li.éAn kéf/ Miic d9 chuyén dong
té bao riénglé
LGM1 Que ngin Riéng lé Chuyén dong
LGM2 Que ngén Riéng 1é Chuyén dong
LGM3 Que ngan Riéng 1é Chuyén dong
LGM4 Que ngén Riéng 1¢ Chuyén dong nhanh
LGM5 Que ngén Riéng I¢ Chuyén dong nhanh
LGM6 Que ngén Riéng1¢ Chuyén dong
LGM7 Que ngén Riéng lé Chuyén dong
LGMS Que ngén Riéng 1& Chuyén dong
LGM9 Que ngin Riéng 1é Chuyén dong
LGM10 Que ngin Riéng 1é Chuyén dong
LGM11 Que ngén Riéng1é Chuyén dong
LGM12 Que ngén Riéng 1é Chuyén dong
LGM13 Que ngén Riéng 1¢ Chuyén dong
LGM14 Que ngén Riéng1é Chuyén dong
LGM15 Que ngin Lién két Khong chuyén dong
LGM16 Que ngén Lién két Khong chuyén dong
LGM17 Que ngan Riéng 1é Chuyén dong
LGM18 Que ngin Riéng ¢ Chuyén dong
LGM19 Que ngén Riéng 1é Chuyén dong
LGM20 Que ngén Riéng 1é Chuyén dong
CHO1 Que ngén Riéng1é Chuyén dong
CHO2 Que ngén Riéng l¢ Chuyén dong
CHO3 Que ngén Riéng 1é Chuyén dong
CHO4 Que ngén Riéng 1é Chuyén dong
CHO5 Que ngin Riéng 1é Chuyén dong
Ghi chii: LGM: Lo giét md gia siic; CHO: Chg thuic phdm

Dbong Thap, sau khi chung vao moi truong phén lap,
lac G trong 72 gi¢ ¢ 30°C roi mang cdy trai trén moi
truong phu dudng thach LB, u trong 24 gio 6 30°C.
Qua cdy chuyén nhiéu lan, dya trén hinh théi va
kich thudc khuén lac, mau nudc thai tai lo giét md
gia suc tap trung chon ngau nhién va tach rong dugc
20 dong vi khudn khac nhau. Mau nudc thai tai chg
thuc phdm Lai Vung chon ngau nhién va tach rong
dugc 5 dong vi khuin khac nhau. Hau hét cac khuén
lac déu c6 dang tron, duong kinh dat tit 2 - 5 mm
sau 24 gid nudi cdy. Cac dic diém nhu mau sic, dang
bia, d6 n6i, bé mit va dudng kinh khudn lac sau 24
gio nudi cdy dugc mo ta ¢ bang 2.

Hau hét t€ bao ctia cac dong vi khudn phan lap
déu c6 dang hinh que ngan. Cac dac diém nhu sy
lién két, mic d6 chuyén dong va hinh dang té bao
dugc thé hién & bang 3.

3.2 Kiém tra hoat tinh lipase ctia cac dong vi
khuén phan lap

Két qua quan sat cac khuén lac ctia 25 dong vi
khuén sau 72 gig u & 30°C trén moi trudng thach
Tween 20 cho thdy c6 13 dong vi khudn la LGM4,
LGM5, LGMS8, LGM10, LGM12, LGM13, LGM15,
LGM16, LGM18, LGM19, CHO1, CHO2, CHO3 cé
hoattinhlipase dé phan gidilipid dugc théhién qua sy
xudt hién vong halo két tiia xung quanh cdckhudnlac.
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Theo Paparaskevas et al. (1992), moi trudng Tween
20 dugc stt dung cht yéu d€ khao sat va tuyén chon cac
dong vi khudn phén giai dugc Tween 20 cho thdy ching
cling c6 kha nang phan giai lipid qua sy hinh thanh
vung két tiia halo, nho acid béo sinh ra sau khi phan giai
Tween 20 tac dung v6i CaCl,, xung quanh cdc khuan lac
c6 hoat tinh.

Hinh 1 cho thdy, xung quanh khuan lac dong LGM10
xudt hién vong halo két tha tring duc. Hién tugng nay
cho thdy dong LGM10 c6 hoat tinh lipase duong tinh
(+) va ngugc lai dong LGM1 khong xuat hién vong
halo cho thdy dong nay c6 hoat tinh lipase am tinh (-).

3.3 Khao sat kha nang phéan giai lipid ctia cac dong
vi khuén c6 hoat tinh lipase

Két qua khao sat 6 cing diéu kién 0 trén moi truong
thach Tween 20 cho thdy 13 dong vi khudn khac nhau,
c6 duong kinh vong két tua halo khac nhau va d¢ nhan
rong duodng kinh vong halo & cac dong vi khuén cling
tang dan theo thai gian.

Hinh 2 va hinh 3 cho théy, duong kinh vong halo
ctia dong vi khudn LGM10 cao hon han so véi cac dong
con lai va thap nhat la dong LGM15.

Sau khi tién hanh thi nghiém khao sat kha nang
phén giai lipid ctia cac dong vi khuén va do dudng kinh
vong halo xung quanh khuén lac ctia 13 dong vi khuén,
két qua cho thay khi duong kinh halo xudt hién xung
quanh khuén lac ting chiing to hoat tinh enzyme lipase
cing ting phu hgp véi nghién ctiu cta (Samad, 1988).
bay la mot ky thuat dugc ap dung d€ khéo sat so bo kha
néng phén giai lipid cta vi sinh vét.

Bang 4 cho thdy, tit ca 13 dong déu cé duong kinh
vong halo khac nhau. Buong kinh vong halo cang 16n
thi kha nang sinh lipase thuy phan lipid cang manh.
Nhu vay, 6 cing mét thoi diém trung binh duong kinh
cua dong vi khudn LGM10 16n nhat (31,50 mm) c6
khac biét thong ké & mtc y nghia 5% so v6i 12 dong
vi khuén con lai, nhé nhat 1a dong vi khuidn LGM15
(12,58 mm).

Tom lai, 13 dong vi khuén déu c6 kha nang phan
giai lipid. Pac biét dong LGM10 c6 kha ning téng hop
lipase rat manh, c6 trién vong trong viéc phén giai chit
thai chuda lipid.

3.4 Kha nang phan giai lipid trong nudc thai 1o
giét ma gia sic tap trung huyén Lai Vung cua dong vi
khuan LGM10 & diéu kién in vitro

Két qua thi nghiém phan tich ham lugng lipid tong
theo phuong phap thtt SMEWW5520B:2005 va chi tiéu
COD theo phuong phéap thtt 8000/DR5000 dugc thé
hién trong bang 5.

Hai mau nudc thai dugc thi nghiém, sau thoi gian 4
lic 7 ngay 6 30°C, 120 rpm. Két qua mau nudc thai dau
vao ¢6 ham lugng lipid t6ng la 0,08 mg/L, COD la 556
mg/L. Mau nudc thai sau xtt ly (c6 b6 sung dong vi khuén
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LGM10) c¢6 ham lugng lipid téng 1a 0,05 mg/L, COD la
204 mg/L. Nhu vay, luong lipid trong nudc thai sau xt
ly boi dong vi khudn LGM10 bi mat di 0,03 mg/L la
do dong vi khudn LGM10 phén giai, v6i hiéu suit phan
gidi la 37,5%. Diéu d6 cho thdy, dong vi khudn LGM10
c6 hoat tinh lipase c6 thé phan huy tét lipid trong nude
thai ngoai mai truong tu nhién. Mt khac, COD nuéc
thai sau xu ly tii 556 mg/L giam xudng con 204 mg/L
ciing cho thdy cac chat hitu co trong nudc thai da giam
xudng ro rét.

4. Két luan

Xdc dinh dugc 13 dong vi khuén tit nudc thai 1o giét
mo va chg thuc phdm huyén Lai Vung, tinh Dong Thap
c6 kha nang phén giai lipid trong tong s6 25 dong vi



KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 4. Hoat tinh enzyme lipase ctia cic dong vi khudn theo Bang 5. Kha niang phan giai lipid trong nudc thai lo
thoi gian giét ma gia sic tap trung huyén Lai Vung ctia dong vi
khuan LGM10 & diéu kién in vitro

Dong vi khuan Thoi gian (gio) Trung N . ,
binh Mau Phan tich Ham lugng lipid COD nudc

24 48 72 L nuéc thai (mg/L) |  thai (mg/L)

LGM10 20,67a | 28,33a | 36,67a | 40,33a 31,50a ; . .
Mau nudc thai 0.08 556
LGM13 14,67c | 23,67b | 28,00c | 32,67c | 24,75b du vao .
LGMS 11,67fg | 19,67d | 31,67b | 34,00b | 24,25b Miu nude thai
LGM4 13,67d | 22,00c | 26,67d | 34,00b 24,08b sau xu ly bai
| . p 0,05 204
LGM5 1533b | 22,67¢ | 27,67c | 29,67 | 23,83b dong vi khudn
LGMI2 13,00 | 19,67d | 28,00c | 32,00d | 23,17bc LGM10
LGM16 11,00g 15,67f | 22,00e | 24,67f 18,33cd o NN
CHO2 12,00f | 1533f | 20,00f | 23,005 | 17,58de khuén dugc phan larp. o o
LGM18 9.00i | 1667¢ | 20,00f | 22,00h | 16,92de Qua phuong phdp do d6 nhan rong dudng kinh
LGM19 9,67hi | 14,00g | 17,67g | 22,00n | 15,83de vong halo két tlia trén moi truong thach Tween 20,
CHO3 9,00i | 12,00i | 17,00h | 20,00i | 14,50de dong LGM10 dugc xem la dong c6 hoat tinh lipase
CHO1 11,00g | 13,00h | 15,00i 18,67j 14,42de cao nhat.
LGM15 10,00h | 11,67i | 11,67j | 17,00k | 12,58 Sau 7 ngay uldc ¢ 30°C, 120 rpm, dong vi khudn
0, \ .« .. Ja

CV(%) 25,95 | 27,69 | 30.20 [ 26.21 3948 LGM10 da lam giam 37,5% luong lipid trong nuédc

Ghi chi: Cdc gid tri trung binh trong cung mot cot cé it nhdt mot thaim

chit cdi theo sau giong nhau thi khong khdc biét thong ké 6 miic y

nghia 5% qua kiém dinh DUNCAN.

TAI LIEU THAM KHAO Microbiology and Biotechnology, 21:815-822.
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ISOLATE LIPID-DEGRADING BACTERIA FROM WASTEWATER IN
SLAUGHTERHOUSES AND FOOD MARKETS IN LAI VUNG DISTRICT,
DONG THAP PROVINCE
Tran Duic Tuong

Science in Biotechnology, Department of Chemistry - Biology -
Agricultural Techniques, Dong Thap University
Bui Trung Kha
Science in Environmental science, Department of Resources and Environment,
Dong Thap University
ABSTRACT
Twenty-five pure bacterium strains were isolated from wastewater in slaughterhouses and food markets in
Lai Vung district, Dong Thap province. They were chosen to test the lipolytic activity on Tween 20 agar, from
which 13 lipase producing bacterium strains appeared with halo rings formed around the colonies. Based
on the expanded of the halo rings formed around the colonies, the LGM10 bacterium strain with the highest
lipolytic activity was identified. The lipolytic ability of the LGM10 bacterium strain was tested via a culture in
wastewater in a shaking incubator, at 120 rpm, for 7 days. Analytic results showed that this bacterium strain
could reduce up to 37.5% of the amount of lipid contained in tested wastewater.
Keywords: LGM10 bacterium strain, lipolytic activity, halo rings.
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TIM HIEU KHA NANG GAY BENH UNG THU DO SU

DUNG NUGC SINH HOAT BJ 0 NHIEM KIM LOAI NANG

G MOT VAI KHU VUC €O TY LE MAC BENH UNG THU
CAO THUOC HA NOI, HA NAM VA BAC NINH

Nguyén Mai Lan', Cung Thugng Chi'
Hoang Vin Quy’, Nguyén Thi Phuong Dung'
Nguyén Thi Hoc', Pd Thi Thuy Tién’

TOM TAT:

Su d4y manh qua trinh phat trién d6 thi hoa, cong nghiép hoa nhung thiéu su quy hoach déng bo va quan ly
chat ché & Ha Noi va & cac tinh thanh khac tai Viét Nam 1a mot trong cac nguyén nhéan khién moi trudng séng
ndi chung va mai trudng nude noi riéng ngay cang bi 6 nhiém nghiém trong. Trong s6 rit nhiéu nguyén nhan
gy 0 nhiém, cdc kim loai ning dugc xem 13 mot trong nhiing chit nguy hai c6 kha nang giy ung thu & con
ngudi. Nghién ctu tap trung vao viéc danh gid 6 nhiém kim loai nang trong nudc ngam tai cac khu vuc tai Ha
Noi, Ha Nam va Béc Ninh - noi theo cdc nguén tin béo dai c6 ty 1é ngudi dan mac bénh ung thu cao - qua do
tim hiéu vé kha niang gay bénh do sti dung nudc bi 6 nhiém kim loai ndng (KLN). Két qua phan tich cho thiy,
ham lugng cac nguyén t6 Cr, Cu, Cd va Pb trong cdc mau nghién ctiu déu thip hon nhiéu so véi tiéu chuin
cho phép cia Bo Y t€ (TCBYT) va BO TN&MT; ham lugng cac kim loai nhu Mn, Fe, va As c6 chua dén 50%
cac mau nghién ctiu vugt tiéu chudn cho phép. Nhiing bénh mic phai do viéc st dung ngudn nudc ngadm bi 6
nhiém As va kim loai ning trong sinh hoat thudng chi dugc phat hién sau mot thoi gian dai, do d6 viéc khing
dinh nguén nudc ngdm bi 6 nhiém do KLN la nguyén nhén truc tiép gay ra ty 1é mic bénh ung thu cao & cac

dia phuong trén can phai dugc nghién ctiu thém.

T khéa: Kim logi ndng, ung thu, nudc ngdm, 6 nhiém, Ha Noi.

1. M6 dau:

Su ddy manh quad trinh phat trién d6 thi hoa, cong
nghiép héa nhung thiéu su quy hoach dong bd va quan
ly chéat ché & Ha Noi ndi riéng, va & cac tinh thanh Viét
Nam néi chung la mét trong cdc nguyén nhan khién
moi truong séng cua ching ta ngay cang bi 6 nhiém
nghiém trong. Di€u nay khong chi xay ra & cac khu vuc
ndi do, ven dé6 ma con xay ra & ca cac khu vuc nong
thon ndm doc theo luu vuc cac sdng chady qua khu do
thi, khu céng nghiép. S6 lugng ngudi bi mac cac bénh
hiém nghéo nhu ung thu cao mét cach bét thuong do
nguon nudc sinh hoat bi 6 nhiém [7-10].

Moi trudng nudc c6 thé bi 6 nhiém baéi nhiéu tac
nhan hoa hoc, ly hoc, sinh hoc gay ra nhiing tac dong
c6 hai bang viéc thay déi su thong nhit, cdu truc, chic
ndng ctia mo cing nhu anh huéng dén qua trinh sinh
trudng, phat trién ctia co thé tiép nhan [6]. Tac nhan

héa hoc trong dé co6 cac kim loai ndng (KLN) véi dac
tinh bén viing trong moi truong, kha nang gay doc &
liéu lugng thap va tich lay lau dai trong chudi thtic an,
dugc thé gidi xem la chit nguy hai. Co quan nghién
ctiu ung thu qudc té€ IARC da phéan loai mot s6 cac
KLN nhu As, Cr, Cd, Ni, Pb, Hg, Mn vao cac nhém 1 -
tac nhan gay chat ung thu 6 nguoi, nhém 2A - tac nhén
6 thé gay ung thu ¢ ngudi va nhom 3 - tac nhan khong
thé€ phén loai dya trén tinh gay ung thu & ngudi . Cac
KLN nay hién dién trong va sau cac qua trinh khai
thac, ché bién & dang ion tu do thdm nhap vao moi
truong dat, nudc sau do theo day chuyén Dat, nuée a
thuc vt a dong vat a xam nhap vao co thé con nguoi.
Trong khuon khé nghién ctiu nay, chung to6i tép
trung vao viéc danh gia 6 nhiém KLN trong nudc
ngam tai cac khu vuc tai Ha Noi, Ha Nam va Bac Ninh
- noi theo cac nguodn tin bao dai c6 ty 1é ngusi dan

'Vién Dia chdt - Vién Han ldm Khoa hoc va Cong nghé Viét Nam
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KET QUA NGHIEN CUU KHOA HOC
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A Hinh 1. Ban d6 khu viic 1dy mau nuéc tai Ha Nam

mac bénh ung thu cao - qua do6 thu tim hiéu vé kha
néang gay bénh do st dung nudc bi 6 nhiém KLN. bay
la viéc cap bach va can thiét, gép phan giup nang cao
nhén thic cta ngudi dan vé nguy co nhiém cac bénh
do KLN gay ra dé cht dong phong tranh.

2. Pham vi va phuong phap nghién ctiu

2.1. Pham vi nghién ciiu

Tai Ha Nam, 45 mau nudc cta cidc hd din & cic
xa Hoa Hau, Nhan Binh, Nhan Chinh thu¢c huyén Ly
Nhan va xa B6 D€ thudc huyén Binh Luc da dugc thu
thap. Cac vi tri ldy mau ndm ven song Chau Giang chay
ti Phu Ly va d6 vao song Hong & dia phan tiép giap véi
huyén Vi Thu, Thai Binh (H. 1). D¢ sau giéng khoan
¢ khu vuc nay tit 15 - 30 m, c6 mot vai giéng sau téi
40 - 45 m.

Tai thon Xuén Duc, xa Yén Thudng, Huyén Gia
Lam, Ha Noi - noi gan day phuong tién truyén thong
da phan anh c6 ty 1é dan bi méic bénh ung thu cao va

2000 r3
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2 &
2
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z ¥ * s
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2 500 (QCVN 09: 2008/BTNMT) hd Y
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A Hinh 3. Két qud phdn tich Mn trong niuidc ngdm

A Hinh 2. Ban do khu viic ldy mau nuidc tai Ha Noi va Bdc Ninh

dugc cho la do st dung nudc giéng khoan bi 6 nhiém
KLN, 23 mau nudc da dugc thu thap. Khu vic nay
nam gan sébng Pudng, cach dé khoang 500 m (H. 2).
Do sau giéng khoan tii 30 - 40 m, c6 mot vai giéng sdu
60 - 65 m.

Tai Bac Ninh, 33 mau nudc giéng dugc 14y tai thon
Man X4, Van Mén, huyén Yén Phong, nam bén b phia
béac song Ngi Huyén Khé (H. 2). D6 sau giéng tii 60
- 107m, c6 2 giéng & do sau 20m. Noi day noi tiéng
v6i nghé ¢6 dic nhdm truyén thong giy 6 nhiém anh
hudng nghiém trong dén stic khde nguoi dan trong
khu vyc.

2.2. Phuong phdp nghién ciiu:

Céac mau dugc ldy gom mau nudc bom tryc tiép tu
giéng khoan cua dan va mau nudc da qua bé loc cat
so0i. Mau dugc dung trong chai nhya PVC sach. Lugng
mau trung binh la 500 ml va dugc d6 day chai dung
mau d€ loai bé khong khi c6 thé con lai & trong chai,
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A Hinh 4. Két qud phadn tich Fe trong nuidc ngdm
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tranh xdy ra cac phan ting héa hoc.

Sau khi ldy, mau dugc xti Iy ngay bang HNO, (0,2%)
dé dam bao luu giti cac ion kim loai trong nudc. Chai
dung mau sau khi da xu ly bang axit dugc day nap kin
va dan bang dinh béo vé, ghi s6 hiéu.

Trong phong thi nghiém, mau dugc lac déu va loc
bang gidy loc chuyén dung, sau d6 dugc xu ly tiép bang
HNO, 1%. Cac mau da xti ly chd phan tich dugc bao
quan & nhiét do 4 - 18°C.

7 KLN (As, Cu, Cr, Mn, Fe, Cd, Pb) trong cac mau
dugc phén tich tai phong Dia Nién dai, Vién Dia chat -
Vién Han lam Khoa hoc va Céng nghé Viét Nam bang
phuong phap ICP-MS trén thiét bi Ultramass-700 ctia
hang Varian (My).

3. Két qua

3.1. Két qua phan tich ham lugng KLN trong cdc
mau nudc ngdm

Két qua phén tich ham lugng cac nguyén t6 Cr, Cu,
Cd va Pb trong cac mau nghién ctiu déu thap hon nhiéu
so v6i tiéu chudn cho phép cia B Y té (TCBYT) vaBo
TN&MT. Véi cac mau nude tai Man X4, ham lugng Cr
- kim loai c6 mat trong thanh phén chét tdy riia sau két
thic qua trinh tai ché nhom, trudc khi thanh phdm -
lai gdn nhu vang mat trong cdc mau phén tich véi ham
lugng nho hon mau trang.

Theo TCBYT: 1329/2002/BYT/QP va QCVN
09:2008/BTNMT quy dinh vé giéi han cho phép (500
mg/L) d6i véi Mn trong nudce sinh hoat thi chi c¢6 5/44
mau nudc giéng khoan & bén xa ciia Ha Nam c6 ham
lugng Mn 16n hon gidi han cho phép; tai Xuan Duc,
Gia Lam, Ha No¢i ¢6 3/23 mau c6 ham lugng Mn vugt
tiéu chudn cho phép(TCCP); tai Man X4, Yén Phong,
Béc Ninh ¢6 4/32 mau vugt gidi han cho phép (H. 3)

Dbai chiéu theo TCBYT (500 mg/L), c6 2/9 mau
nudc giéng ¢ Hoa Hau, 6/15 mau 6 Nhan Chinh, 01/10
mau ¢ B6 Dé va 7/33 mau 6 Man Xa c6 ham lugng Fe
vugt giéi han cho phép. Tuy nhién néu theo tiéu chuén
cua B TN&MT (5000 mg/L) thi chi c6 B6 Bé (1/10
mau) va Man Xa (2/33 mau) la hai noi ham lugng Fe
vugt tiéu chudn cho phép (H. 4). Trong d6 c6 nhiing
mau c6 ham lugng Fe vugt hang chuc 1an so véi TCCP
nhu mau BD03B (B6 Dé) gdp gan 8 lan tiéu chuén cta
Bo TN&MT va gan 80 lan TCBYT; cac mau MX17G,
MX24G c6 ham lugng vugt chuén 1an lugt gan 40 va
77 14n so v6i TCBYT va gan 4 va 8 lan so vdéi tiéu chudn
Bo TN&MT. Khong c6 mau nudc nao 6 Nhan Binh va
6 Xuan Duc c¢é ham lugng Fe cao hon TCCP.

Trong khi cdc mau thu dugc ¢ Man X4, ham lugng
As rat thdp so v6i TCCP chi c6 4/33 mau c¢6 ham lugng
gap 1,109 - 1,266 lan so v6i TCBYT thi hau hét cac
mau nudc tai Hoa Hau, Nhan Binh va Nhan Chinh déu
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A Hinh 5. Két qud phan tich As trong nudc ngdm

c6 biéu hién 6 nhiém As. Can cti theo tiéu chudn BO 'Y
té€ (10 mg/L) thi Hoa Hau c6 8/9 mau, Nhéan Binh cé
10/10 mau va Nhan Chinh ¢6 12/15 mau c¢6 ham lugng
As vugt tiéu chudn cho phép tii 5 - 25 14n; néu theo tiéu
chuin ctia BO TN&MT (50 mg/L) thi s6 lugng mau
nudc bi 6 nhiém As ¢ Hoa Hiu 13 3/9 mau, Nhan Binh
(2/10 mau, Nhan Chinh 4/15 mau. Trong khi do, & B6
Dé chi ghi nhin dugc 01/10 mau c6 ham lugng As gap
13 lan TCBYT, & Xuan Duc ctng chi c6 01/23 mau c6
ham lugng As gép 1,6 1an TCCP, cac mau khac déu cho
mot két qua thap hon ham lugng trong mau trang (H. 5)

3.2. Hiéu qud gidm nong do kim loai qua bé loc
cdt soi

Tai cac khu vuc nghién ctiu, da phan cac h dan
déu st dung bé loc cat sdi trén mdi nha. Nudc tu giéng
dugc bom 1én chiy qua hé thong bé loc trudce khi st
dung. Cac két qua phan tich cdc mau nudc trudce va sau
khi qua bé loc da dugc thuc hién nham danh gia hiéu
qua giam thiéu ham lugng KLN thdéng qua bién phap
xt ly don gian, ré tién nay. Hon 75% s6 mau c6 ham
lugng Fe, Mn trong nudc da qua bé loc giam 43% -
64% so v6i ham lugng ctia chiing trong nuéc bom truc
tiép tu giéng trudc khi qua bé loc. K&t qua nay cho thay
hiéu qua lang cdn ctia hé thdng béloc cat soi 1a khé cao.
Tuy nhién c6 khoang 32% s6 mau, cha yéu & Ha Nam
va Bac Ninh ¢é ham lugng céc kim loai As, Cu, Pb,
Fe, Mn trong cac mau da loc cao hon trong mau chua
loc. Piéu nay cho thdy cac kim loai nay c6 kha nang
tich tu lai trén bé mat cac 16p vat liéu loc va tai quay
lai moi truong nudc khién ham lugng kim loai trong
nuGc ngay mot tang 1én trong diéu kién cac bé loc tai
cdc ho dan co6 thé tich nho (V < 1m?®) va vat liéu loc lau
ngay khong dugc thay rtia. Ngoai ra, tai Man X4 la noi
ma cac hoat dong tai ché KLN thai ra mdt lugng 16n
khéi bui ma da phan khong qua mét phuong phéap xt
ly ndo, xa thai truc ti€p ra moi truong khong khi. Bén
canh mot lugng 16n khi CO_, NO, SO, trong khi thai
0 nhiém nay c6 chiia Cu, As, Pb la cac thanh phan cha



yéu trong qua trinh san xuat ¢ day. Chiu anh hudng
ctia qua trinh sa lang, cac kim loai nay sé rai trd lai moi
truong dat, nudc mat. Pay cting c6 kha nang la ly do
khién ham lugng ctia ching trong nguén nudc ngam
sau qua bé loc ting trong trudng hop hé thong bé van
hanh thiéu sy quan ly va che chan t6t.

4. M0i lién quan gitia kha niang gay bénh do st
dung nudc bi 6 nhiém KLN.

Mbi trudng nudc ngdm, nudc mat c6 thé bi 6 nhiém
béi nhiéu tac nhan khac nhau (hoéa hoc, ly hoc, sinh
hoc) géy nén bénh tat cho con ngudi khi stt dung nguoén
nudc bi 6 nhiém lau dai. Viéc phan tich, xac dinh dau
la tdc nhan chinh gay bénh ung thu khong don gian.

Hién tugng ngay cang cé nhiéu ngusi mac bénh
ung thu va cac bénh nguy hiém khac & ca thanh thi va
nong thon cé kha ndng lién quan dén qua trinh phat
trién do thi hoa, cong nghiép héa thiéu tinh bén viing
va khong song hanh véi viéc ddm bdo an toan moi
trudng. Nhiing quy dinh vé tiéu chuén chat xa thai ran,
léng va khi da khong dugc cac doanh nghiép tuén thu
mot cach nghiém chinh do chi phi dé xti Iy cac loai chat
thai nay trudc khi xa ra moi truong cao, anh hudng
dén loi nhuén ctia doanh nghiép. Ty 1é mac bénh ung
thu cao 6 cac dia phuong c6 khai thac khoang san nhu
khu viic mé sit Thach Khé - Ha Tinh, khu vuc nha
may tuyén vang & Quang Nam (mé vang Bong Miéu),
khu vyc nha mdy hoa chat Lam Thao (Thach Son, Phu
Tho), hay tai nhiing lang nghé nhu Man X4 da dugc
cac phuong tién truyén thong dé cap 1a nhiing van dé
dat ra cho cic nha nghién ctu tim hiéu vé moi lién hé
gilia viéc ngudn nudc ngdm bi 6 nhiém KLN doc hai
do khai thac khodng san gay ra va tinh hinh bénh tat
ctia ngudi dan dia phuong.

Hién tugng ngudén nudc ngdm & chau thé song
Hoéng va chau thd song Cliu Long bi 6 nhiém Asen
da dugc nhiéu nghién ctiu gin day khang dinh [1-
5]. Két qua nghién ctiu da cho thdy tang nudc ngam
Pleistocene c6 ham lugng As thdp da bi 6 nhiém As
tu tang nudc ngam Holocene & trén c¢é ham lugng As
cao do hién tugng khoan giéng ldy nuéc sinh hoat mot
cach buia bai, thiéu kiém sodt ctia cdc ho dan [1]. Mot
diéu dang noi la cac giéng khoan cuia dan, ddc biét la
& vung dong bing gin bién nhu Ha Nam, Nam Dinh,
Thai Binh... déu c6 d¢ sdu nong trong khoang tti 10-30
m, chu yéu lay nudc ti ting Holocene c¢é ham lugng
As cao. Cac nghién ctiu trong nudc va ngoai nudc vé
danh gid 6 nhiém As trong nudc ngdm & chiu ths sdng
Hoéng déu cho thdy nguén nudc ngdm ngudi dan st
dung bi 6 nhiém As & nong do cao va d6 cling la két
qua ghi nhan dugc ti nghién ctiu nay.

Céc dia ban ma chung tdi lua chon nghién ctiu

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

(Vinh Tru, Hoa Hau, B6 Dé, Ha Nam; Xuin Duc, Ha
Noi; va Man X4, Yén Phong, Bic Ninh), cht yéu dua
trén thong tin truyén thong dang tai, dugc ménh danh
1a “thén ung thu”, “lang ung thu” Tuy nhién, qua diéu
tra phong van dan, nhiéu trudng hop ung thu khong
lién quan tryc tiép dén viéc st dung nudc giéng khoan
sinh hoat (vi du: b6, me ngudi bi ung thu s6ng ca doi &
d6 van khoe manh trong khi con lai mac bénh). Ngoai
ra, cac dia phuong dugc coi la ¢ ty 1é ung thu cao gan
v6i ngudn nude sinh hoat bi 6 nhiém As (qua truyén
thong tuyén truyén) nhu Vinh Try, Hoa Héau, B6 Dé
thi déu da dugc dau tu xay dung nha mdy nudc sach,
ngudi dan & day hién chi st dung nudc giéng khoan dé
tudi cay hodc gidt git; trong khi do6 cac xa lién ké nhu
Nhan Binh, Nhan Chinh c¢6 ham lugng As trong nudc
giéng khoan tham chi cao hon & cac xa ké trén thi van
phai stt dung nudc giéng khoan va nudc mua trong dn
udng, sinh hoat. Ciing nhu thon Xuan Duc, Gia Lam,
Ha Noi dugc bdo chi ménh danh la “thon ung thu ngéc
ngoai gitia long Ha Noi’, tuy nhién két qua phan tich
cho thdy nudc giéng khoan bi 6 nhiém As va KLN
khong dang ké. Nhu vay cidn bénh ung thu ma ngudi
dan noi day mac phai c6 thé dén tii cdc nguyén nhan
khéc. Tai Man X4, noi dugc cac bdo dai phan anh vé
bénh ung thu dang ngay cang gia ting trong thai gian
gan day, nhung can cu vao két qua nghién ctiu, ching
ta c6 thé loai trii nguyén nhén giy bénh do 6 nhiém
modi truong nudc. Nhiing bénh mac phai do viéc st
dung nguén nudc ngdm bi 6 nhiém As va KLN trong
sinh hoat thuong chi dugc phat hién sau mot thoi gian
dai, vi vy viéc khang dinh nguén nudc ngdm bi 6
nhiém KLN la nguyén nhan truc tiép gy ra ty 1é méc
bénh ung thu cao & cac dia phuong trén la chua du co
s khoa hoc d€ chiing minh.

5. Kétluan

Két qud nghién ctiu gop phén khing dinh hién
tugng 6 nhiém mot s6 KLN trong nguén nudc ngdm
tang Holocene va Pleistocene ¢ khu vuc dong bang
song Hong nhu da dugc néu ra trong cac nghién ctiu
trudc day ctia cac nha khoa hoc trong nudc va quéc té;
dac biét doi véi tdng nudc nong Holocene.

Chua c6 du co s6 khoa hoc dang tin ciy dé khing
dinh viéc stt dung nguén nudc ngdm bi 6 nhiém KLN
trong sinh hoat la nguyén nhan truyc tiép gy ra ty 1é
mac bénh ung thu cao trong d4n cu & cac dia phuong
thudc dia ban nghién ctiu. Tuy nhién st dung nudc bi
6 nhiém KLN lau ngay sé dan dén nhiing bénh hiém
ngheo do doc tinh ctia KLN tich tu trong co thé, vi vay
can khuyén cdo nguoi dan song & cac dia phuong nay
nén st dung cac hé thong loc nudc phu hgp, hgp vé
sinh d€ dam bao an toan stic khoem
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POTENTIAL LINKS BETWEEN CANCER AND DRINKING WATER HEAVY METAL
POLLUTION IN AREAS WITH HIGH CANCER INCIDENTS IN HANOI,
HA NAM AND BAC NINH

Nguyén Mai Lan, Cung Thug¢ng Chi
Hoang Van Quy, Nguyén Thi Phuong Dung
Nguyén Thi Hoc, P6 Thi Thuay Tién

Institute of Geological Sciences - Vietnam Academy of Science and Technology

ABSTRACT:

Boosting industrialization and urbanization without adequate planning and management has resulted in
increasing environmental pollution, including water pollution in Hanoi and some other urban areas. One of
the pollutants is heavy metals which are potential cancer factors. In this study, we focus on the assessment of
heavy metals pollution in underground water in some areas of Hanoi, Ha Nam and Bac Ninh, where have been
reportedly having high cancer rates. Based on this, potential cancer risks of using heavy metal polluted water
were identified. The results show that the Cr, Cu, Cd, and Pb contents in studied samples were much lower the
standards set by Ministry of Health and Ministry of Natural Resources and Environment. Concentrations of
Mn, Fe and As in 50% samples were found to exceed the standards. Diseases related to Asenic and other heavy
metals contaminated groundwater consumption are only discovered after a long exposure time. Therefore, it
is necessary to have further research on linkages between cancers and heavy metals pollution groundwater in

the studied sites.

Keyword: Heavy metals, cancer, underground water, pollution, Hanoi.
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KET QUA NGHIEN CUU KHOA HOC ‘i
VA UNG DUNG CONG NGHE @

DE XUAT CONG U HO TRO XAY DUNG MO HINH NGAN
NGUA VA GIAM THIEU TICH HOP THEO HUONG SINH
THAI CHO HO LAM NGHE SAN XUAT TINH BOT GAO

TOM TAT:

Nguyén Thi Phuong Thao', Lé Qudc Vi',
Tran Van Thanh!, Lé Thanh Hai'
Hans Schnitzer?

Mo hinh ngén ngtia va giam thi€u 6 nhiém tich hgp theo hudng sinh thai cho h¢ gia dinh trong cac lang
nghé san xudt tinh bot gao tai dong bang song Ctiu Long (PBSCL) da dugc dé xut va trién khai, dat hiéu qua
cao trong BVMT (mé hinh VACBNXT). Bai viét dé xuat cong cu ho trg trong thiét ké moé hinh VACBNXT
nhdm giup cho qua trinh xay dung moé hinh nhanh va hiéu qua. Cong cu dugc x4y dung trén phan mém Excel,
gom c6 3 phan chinh: nhap di liéu, co s& dii liéu, két qua. Trong do, co s& dii liéu 1a cac thong tin can thiét dé
xay dung mo hinh, chtia cac di liéu médc dinh dugc tham khao tli cdc ngudn khac nhau, trong qua trinh ap

dung nguoi st dung c6 thé hiéu chinh khi cin thiét.

T khéa: Ngdn ngiia 6 nhiém tich hgp, VACBNXT, céng cu ho trg, sdn xudt tinh bot, moé hinh sinh thdi.

1. M6 dau

DBSCL hién c6 490 lang nghé va cé nghé, dugc
chia thanh 12 nhém va 52 nghé dién hinh, cic nhém
nghé nay déu c6 kha ning xay dung theo mo6 hinh sinh
thai, khép kin. M6 hinh VACBNXT la mét mé hinh
sinh thai tich hgp gitia cic giai phap giam thiéu tai
nguodn, st dung hiéu qua tai nguyén, chuyén dadi chit
thai va xt ly cudi duong 6ng (trong dé V: vuon, A: ao,
C: chuong, B: hé thong thu hoi, chuyén déi chat thai
(biogas, compost, nuoéi trun), N: nha, X: xuéng va T:
tram XLNT). M6 hinh nay da dugc trién khai thuc t€
va kiém chiing hiéu qua moéi trudng ap dung tai h san
xudt thach dtia, dét chi€u va san xudt tinh bot gao.

Cac két qua nghién ctiu ban dau lién quan dén hiéu
sudt xu ly ctia ao sinh hoc, hiéu suét thu héi khi biogas,
tinh chat ctia nuGc thai san xuat cac loai hinh san xuat,
tinh chét nudc théi chan nudi, hiéu suét san xuit phin
compost va nudi trun... da dugc xac dinh bdi tdng
quan tai liéu va khao sat thuc té. Cac kién thtic nay sé
dugc ting dung trong tinh toan thiét ké, tuy nhién viéc
tinh todn thiét ké mo hinh la qua trinh kha phtic tap
va mat nhiéu thoi gian. D€ khac phuc nhugc diém néu
trén, nghién ctiu nay dya vao kinh nghiém, kién thtic
da c6 trong qua trinh tinh todn thiét ké va trién khai mo

'Vién Moi truong va Tai nguyén - DHQG TP. HCM
2Pai hoc kj thudt Graz, Ao

hinh VACBNXT d¢€ xay dung cong cu hé trg thiét ké,
gop phan phé bién rong rai mo hinh trong thuc tién.
2. Phuong phap
Céc phuong phép tinh todn cho tling dong vat chat
phuc vu x4y dung cong cu ho trg dugc thé hién chi tiét.
Trong pham vi bai viét nay, nhém tac gia néu mot s6
cong thtc dinh lugng cac dong dugc ap dung trong
tinh toan nhu sau (cac ky hiéu dugc giai thich & Bang
1):
e Thé tich bé biogas: V, (m?*) = Vg + V=
0,114
e Thé tich nudc thai san xudt (m¥/ngay): W =W,
+ WVSNX
e Thétich nudc riia chuong (m’/ngay): W, = N, * 0,04
e Thé tich nuéc xam (sinh hoat) (m’/ngay): W, =
0,04N,
e Thé tich nudc sau biogas (m’/ngay): W, =
0,00093(m,-m_,)
Nghién ctiu nay sé ap dung luu do tinh toan thiét ké
nhu da dé xuit trong nghién ctiu theo Hinh 1.
3. Két qua
3.1.Hé thong hé trg tinh todn thiét ké mo hinh
Cén ct vao cdc co s dugc néu trén, dé xuit nodi
dung ctia b céng cu danh gia nhanh béang excel cho

(m2 + mn) X
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A Hinh 1. Luu do tinh todn thiét ké mo hinh VACBNXT

nganh goém cé 3 bang tinh chinh: Bang nhap di liéu

(Hinh 2), Bang co sé di liéu (Hinh 2) va bang két qua

tinh toan thiét ké (Hinh 3).

e Bdng tinh 1 - Nhdp dii liéu: Ngudi diing sé nhap tat
cd cc dii liéu cn thiét d€1am dau vao cho qué trinh
danh gia nhu cac thong tin chung vé h, cong suit,
s0 lugng gia suc, gia cam, dién tich ao...

® Bdng tinh 2 - Tinh todn va co sé dit liéu: Bang tinh
nay luu chtia co sg dii liéu phuc vu tinh toan va tinh
toan mot s6 thong so;

e Bdng tinh 3 - Két qud mé hinh VACBNXT: M6 hinh
chuin VACBNXT da dugc xay dung trén bang tinh
nay. Dua vao s6 liéu ngudi dung nhép vao, thong
qua co s6 ly thuyét va thuc tién cac thong s6 cia mo
hinh sé dugc tinh todn va thé hién dy du tai bang
tinh nay. Duya vao két qua nay ngusi dung cé thé
tinh toan dugc hiéu sudt cta hé thong xt ly nuéc
thai can xay dung va qua do6 lya chon cong nghé
can thiét.

Cac thong s6 ctia mo hinh trong tinh toan, thiét ké

nhu Bang 1.

3.2. Ap dung cong cu da dé xudt cho truong hop
dién hinh

Nghién ctiu nay ting dung coéng cu hd trg thiét
ké mo6 hinh VACBNXT vao ho san xuat tinh bot
dién hinh tai lang nghé san xuét tinh bot xa Tan Phu

Trung, huyén Chau Thanh, tinh Pong Thap. HY san

xudt bot v6i cong suit 300 kg tdm/ngay, chin nudi

70 con heo, ao c6 dién tich 2000 m? va vudn c6 dién

tich khoang 2000 m? Céc théng s6 khac cua ho san
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xudt dugc nhdp vao Bang tinh 1, Bang tinh 2 la noi
tinh toan cac thong s6 va luu chtia co s6 di liéu cta
cong cu. Minh hoa 2 bang tinh nay nhu Hinh 2.

Vi cac s6 liéu d4u vao néu trén, cong cu sé tu dong
tinh todn cac thong s6 cia mé hinh VACBNXT nhu
Hinh 3. K&t qua tinh toan cho thdy, ao c6 dién tich 16n
(2.000 m?) du kha nang xt ly toan bo nudc thai phat
sinh. HY san xudt khong can phai xay dung tram XLNT
do vay ho sé theo mo6 hinh VACBNX. Trong mé hinh
nay ho cd 5 ngudi, lugng phéan vao biogas chi can trung
binh 50 kg/ngay (da pha loang) d€ san xuét khi sinh
hoc phuc vu cho ndu nudéng, lugng phan con lai khoang
168 kg/ngay sé dugc két hgp véi rac sinh hoat i phan
compost. Trung binh khoang 33 kg phan compost/ngay
dugc dung d€ bén cho 2.000 m? cay trong (chanh va
dua) va 69 kg phan compost dugc dung dé nuoi trun,
lam thtc én cho gia cam, ca... Tat ca nudc thai sinh ra
khoang 11 m’dugc thu gom va xu ly tai 2.000 m? ao
trudce khi thai vao nguon tiép nhan (BOD dat QCVN
40:2011, c6t B).

Chi phi d4u tu va lgi ich thu dugc ctia md hinh
cing dugc udce tinh cu thé trong cong cu nay. Déi véi
truong hop ho 6ng Nguyén Van Mudi, cong cu nay da
xdc dinh chi phi dau tu cua ho khodng 8 triéu dong va
loi ich kinh té thu dugc khoang 137 triéu dong/nam.

4. Két luan

Nghién ctiu da xay dung coéng cu thié€t ké nhanh mo
hinh VACBNXT béng Excel, é4p dung dién hinh cho
ho 1am nghé san xuit tinh bot gao. So véi thiét ké thu
cong, cong cu nay tién lgi va nhanh hon. Pay c6 thé



KET QUA NGHIEN CUU KHOA HOC ‘
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Bang 1. Cac thong s6 ciia m6 hinh VACBNXT

Ky Ghi chi
STT Dong hiéu bonvi Tinhtoin | Nhip ditliéu
1 Cong sudt xudng P kg tdm/ngay
2 Bot tuoi P, kg/ngay X
3 San phdm tinh bot kho P, kg/ngay X
4 Dién tich san phoi S, m? X
5 Dién tich ao S, m? X
6 Dién tich vuon S, m? X
7 S6 gia cam N, con X
8 S6 heo N, con X
9 S6 nguoi N nguoi X
10 Thé tich khi sinh hoc cén thiét v, m’*/ngay X
11 Thé tich bé biogas N m’ X
12 Cong sudt tram XLNT \A m’/ngay X
13 Thé tich nudc thai san xuét W, m?*/ngay X
14 Thé tich nudc thai san xuét vao ao W, m?*/ngay X
15 Thé tich nudc thai san xudt vao tram XLNT W, m®*/ngay X
16 Thé tich nudce riia chuéng W, m?*/ngay X
17 Thé tich nudc rtia chuéng vao ao W, m?*/ngay X
18 Thé tich nudc rita chudng vao tram XLNT W, m®/ngay X
19 Thé tich nudc vé sinh (nudc xdm) W, m’/ngay X
20 Thé tich nudc vé sinh (nudc xdm) vao ao W, m’/ngay X
21 Thé tich nudc vé sinh (nudc xdm) vao tram XLNT W, m’/ngay X
22 Thé tich nudc sau biogas w, m’/ngay X
23 Thé tich nudc sau biogas vao ao W, m?®/ngay X
24 Thé tich nudc sau biogas vao tram XLNT W, m’/ngay X
25 T6ng thé tich nudc xa vao nguodn ti€p nhan W m®*/ngay X
26 Phan gia suc, gia cdm m kg/ngay X
27 Phan gia stc, gia cdm vao compost m kg/ngay X
28 Phan gia suc, gia cdm vao biogas m, kg/ngay X
29 Phén, nudc den tii nha vé sinh m, kg/ngay X
30 Réc sinh hoat m, kg/ngay X
31 Réc sinh hoat hitu co dé phan huy m,, kg/ngay X
32 Rac sinh hoat v6 co, rac tai ché m, kg/ngay X
33 T6ng phén vao biogas m, kg/ngay X
34 Cién sau biogas vao compost m kg/ngay X
35 Cién, nudc vo gao m, kg/ngay X
36 Phan compost diing nudi triin m, kg/ngay X
37 Phén compost diing cho trong trot m kg/ngay X
38 Khdi lugng phan compost san xudt m, kg/ngay X
39 Khéi lugng triin san xudt binh quén 1 ngay m,, kg/ngay X
; gﬂgm\:'iﬂ [T The tich bé biogas tai thiéu can thiét
3 1—§.lrs.. e | V, (m*) = (m2 + mll)x 0,114 o 1.2 m3
4 5| Mgui
E 3?“ L‘ﬁ' Ric sinh hoat
7 con my = 03N, = 1.5 kengay
B 300|kg/noay Rac sinh boat hirn oo dé phan hay
] 30| kgbot knd:50kg nguyen iéu s — it E 005 =
:g onoi 66t sn; $= Ric sinh boat v& oo, ric tii ché
13 o —1-"“""2 myy =my-ma =
“ L — L5 ek e st sam it
16 . 120]m* W ise = Wi 15, (0 mgay) = 50% _
17 inéu bl ajm”
15 150)m* = P o = . .
19 Dién tich 2000|m* W (M3 /ngay) = - = 041 m3 nwgaw
Trong &6:
Lac 0 mi Wi =W iing + Wumer = 6,02 m3 ‘neay
:5'2:.55, o Thé tich nwdc riva chudng
u hao o|m? W (m /ngay) = N, ~ 0,04 = 2,8 m3 ‘mgay
Cai xanh ngot o|m? hé tich nwdc xam (sinb hoat)
E';";:u‘j‘ :EZ N, x 0,05 x B0% = 0.2 m3 neay
: : Thé tich nwéc sau biog
— K hromg Vs snk bhoe
ofm* 2196 = 186 kg ngay
:m; Wy =(m, —mgsz) x $3% 1000 = 366 m3ngay
o|m? Téng hromg nwéc thai
ojm? =1 + W2 + W3 + W4 = SO65386 m3 ngay

A Hinh 2. Bdng tinh 1 (nhdp dit liéu) va Bdng tinh 2 (co sé dit liéu) ciia cong cu
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A Hinh 3. Két qud ddnh gid ho Nguyén Vin Mudi theo mé hinh VACBNXT (Bdng 3)

I
! a .
i ze8.0 Sén phei
i = kg 200.0 m?

[

13656 trigu S3nginim

dugc xem la giai phap thay thé cho budc thiét ké so bo
mo hinh VACBNXT. Ngudi st dung c6 thé cha dong
dp dung d€ danh gid so bo cac phuong 4n thiét ké khac
nhau bang cach thay d6i cic thong s6 dau vao. Ngoai
ra, tai bang tinh 2, nguoi st dung cé thé hiéu chinh

cac thong s6 ky thuat khi can thiét nhu ty 1¢ sinh khi,
dinh mtc phat thai... Két qua cua tinh toan cong cu ma
nhém tac gia x4y dung sé cung cip cho ngudi st dung
nhiéu thong tin htiu ich d€ danh gia tiém ning thiét ké
mo hinh sinh thai cta doi tugng cu thém
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SUPPORTING TOOL FOR DESIGNING INTEGRATED POLLUTION PREVENTION AND
CONTROL MODEL TOWARDS ECOLOGICALLY FRIENDLY RICE STARCH

PRODUCTION SECTOR
Nguyén Thi Phuong Thao, Lé Quéc Vi, Tran Van Thanh, Lé Thanh Hai
Institute for Environment and Resources, Vietnam National University - HCM City

ABSTRACT:

Hans Schnitzer
Graz University of Technology, Austria

Integrated pollution prevention and control model for rice starch production sector was proposed and
implemented with high environmental performance. This paper introduces a supporting tool for designing
the model more rapidly and effectively. The tool consists of 3 Excel sheets: input data, database and results. A
database contains necessary information to design the model, including default referenced data from different
sources. In the course of application, users can modify when necessary.

Keywords: IPPC, VACBNXT, supporting tool, rice starch production, eco-model.
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TAP CHIi

Moi truong

THE LE VIET VA GU1 BAI

Tap chi Méi truong ddang tdi cdc bai tdng quan, céng trinh nghién ciu khoa hoc va
tng dung cé6ng nghé nham trao déi, phé bién kién thi'c trong linh vuc méi truong.

¢

I. Yéu ciu chung

- Tap chi chi nhan nhiing bai viét chua cong bo trén cac tap chi khoa hoc, sach, bdo trong nudc va
quoc té.
- Bai viét gtii vé Toa soan dudi dang file mém va ban in, ¢ thé gi truc tiép tai Toa soan hodc gui
qua hop thu dién ti. Cuoi bai viét ghi ro thong tin vé tac gia gom: Ho tén, chiic danh khoa hoc, chtic
vu, 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 nhén ding cac bai viét khong dung quy dinh va khong gti lai bai néu khong dugc
déang.

II. Yéu cdu vé trinh bay
1. Bai viét bing tiéng Viét dugc trinh bay theo quy dinh trinh bay cong trinh nghién ctiu khoa hoc
(font chii Times News Roman; c¢& 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 tii bao gom ca tai liéu tham khao.
2. Tt khoéa dugc trinh bay theo thti tu alphabet, tii 3-5 tu. Phan tom tat c6 do dai khong qua 100 tii,
khong xudng dong, ¢d chii 13, bao gom: Néu ngan gon vé muc dich, phuong phap nghién ctu, két
qua nghién ctu chinh.
3. Bai viét phai dugc trinh bay theo thu tu sau: Tén bai viét bang tiéng Viét (khong qua 20 tu), tén
tac gia (ghi r6 hoc ham, hoc vi, chtic danh, don vi cong tac, dia chi lién hé, Email, s6 dién thoai;
truong hop dong tac gia, ghi dia chi lién hé, s6 dién thoai, Email cua téc gia chinh).
4. Chu thich va tai liéu tham khao d€ & cudi trang, dugc trinh bay theo thu tu alphabet va danh s6
trong ngodc vudng theo thu tu xudt hién trong bai viét va trong danh muc tai liéu tham khao.

+ Doi véi cac tai liéu 1a bai bao trong Tap chi ghi day du theo thi ty: Tén tac gia, nam xuat ban, tén
bai bdo, tén tap chi, s, trang.

+ Doi voi cac tai liéu 1a sach ghi day du theo thi ty: Tén tac gia, nam xuat ban, tén sach, nha xuat
ban, noi xuit ban.

Ndi dung thong tin chi tiét, dé nghi lién hé
> Phong Bién tdp Tap chi Moi truong
» Dia chi: Tang 7, L6 E2, Phé Duong Dinh Nghé, phuong Yén Hoa, Cau Gidy, Ha Noi
» Dién thogi: 04. 61281446
» Fax: 04.39412053

» Email: tcbvmt@yahoo.com.vn

» Pham Dinh Tuyén - Truong Phong Bién tdp
» Dién thoai: 0904.163630

» Email: phamtuyenpv@yahoo.com
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QUY BAO VE oy TRuNG ™ Dia chi: TAng 6 - Toa nha NXB Ban dé Viét Nam, 85 Nguyén Chi Thanh, Déng Da, Ha Noi
Tel: 04.37951221 * Fax: 04,39426329
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Qu§ Bio vé méi truong Viét Nam la t6 chire tai chinh Nha nuéc true thuge B§ Tai nguyén va Moi trudng, duge
Thii twéng Chinh phii thanh 1ip theo Quyét dinh s6 82/2002/QP-TTg ngay 26/6/2012. Hién nay, von diéu 1¢ 1a

1.000 ty dong
CHUC NANG

Quy Bao vé moi truong Viét Nam ¢6 chue nang cho vay 1ai suat vu dai, tai tro, hd tro 13i suit cho cac chuong
trinh, dy 4n, cdc hoat dong, nhiém vu bao vé méi truong va img phé vai bién do6i khi hiu khong nam trong ké

hoach ngén sach trén pham vi toan quoc.

NGUON VON NGAN SACH

Doi twgng cho vay: Cac 16 chire, ¢ nhan co
d an ddu tr bao vé moi truong thude cic
linh vuc sau:

1. Xur Iy nude thai tép trung khu /cum cong
nghiép; nude thai sinh hoat tdp trung cé
cong suat thiet ke tir 2.500m’ nude thai tro
Ién trong mot ngay/dém doi véi khu vire do
thi tir loai IV tro lén.,

2. Xir ly chét thai nguy hai, chat thai cong
nghiép tap trung.

3. Xur Iy chat thai cac nha may, bénh vién va
lang nghé (nudc thai, khi thai, khoi bui...)
4. Xt ly réac thai sinh hoat.

5. San xuat cac san pham than thién véi méi
trrong; san pham tir hoat dong tai che, xur ly
chat thai.

6. Trién khai cong nghé sach, than thién moi
truong, tiét kiém ning luong, san xudt ning
luong téi tao.

7. Mua sam thiét bi, phuong tién chuyén
dung s dung truc tiép trong viéc thu gom,
van chuyén, xur Iy chat thai; quan tric va
phan tich méi trurong.

8. Cac linh vuc khac quy dinh trong Nghi
dinh s 19/2015/ND-CP.

Thoi gian vay: T6i da 10 ndm (thong thudng
5-7 nam)

Lai sudt vay nam 2016 dy kién: 3,6%/ndm,
¢6 dinh trong sudt thoi gian vay.

86 tién cho vay téi da 01 duw dn: 70% tong mirc dau tu dy an.
Didm bio tién vay: Thé chap hoac bao lanh Ngan hang.
NGUON VON NGAN HANG THE GIOI

DPoi twgng cho vay: Cic td chirc, ca nhan c6 du én dau tr bao vé
moi truomg thude linh vuce xur ly nudce thai tap trung Khu/cum cong
nghiép.

Théi gian vay nam 2016: T6i da 15 nam. An han: 2 nim

Lai sudt vay nam 2016: 6,8%/nam, c6 dinh trong sudt thoi gian vay.
Sé tien cho vay t6i da 01 dy dn: 75% tong mirc dau tw du an nhung
khong vuot qué 4 triéu USD.

Sé tién cho vay téi da véi mt chii ddu tw: 5 triéu USD.

Ddm bio tién vay: Tai san hinh thanh tr vén vay va/hodic tai san
khac theo quy dinh cta phap luat.



