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TRAO POI - THAO LUAN ‘=

MOT SO VAN DE €O SG LY LUAN VE KINH TE CHAT THAI

ThS. Han Tran Viét!
ThS. Vi Dang Tiép?

Trong boi canh céng tac quan ly moi trudng dang diing trudc nhiéu kho khan, thach thiic nhu hién nay thi
viéc nghién ctiu, dé xudt cac giai phap quan ly tdng hgp moi trudng dang dugc cac nudc, cic to chiic trén thé
giGi tap trung va phoi hgp thuc hién. Trong xu thé do, tai Viét Nam ciing dang trién khai va d4p dung tong thé
cac giai phap khac nhau dé€ ning cao hiéu luc, hiéu qua quan ly mai trudng, trong d6 ¢ nodi dung vé quan ly
chat thai, véi viéc ap dung cong cu kinh t€ trong quan ly moi truong. Vi muc tiéu tao ra nhiing gia tri kinh
té trong quy trinh quén ly tdng hgp chét thai rin, kinh té chat thai (KTCT) dugc xem nhu mét trong nhiing
giai phap dé thao g& mot s6 kho khan trong céng tdc quan ly chat thai ran hién nay.

Trong pham vi bai viét, tac gia trinh bay nhiing ni dung nghién ctiu co ban vé KTCT, muc dich, n6i dung
va pham vi thuc hién. Qua do6 giap ngusi doc c6 danh gia, nhin nhén nhiing diém chung, diém khéc biét gitia
khai niém KTCT véi cac khdc niém khac cé lién quan.

1. Khéi niém vé KTCT

KTCT la mot khéi niém mdi, c6 mdi lién hé mat
thiét v6i ndi dung ctia kinh t€ moi trudng, kinh té€ hoc.
Hién nay, c6 nhiing khai niém va quan diém khac
nhau vé KTCT néu xét vé doi tuong nghién ctiu, quan
diém ti€p can hay phuong an thuc hién.

Theo OECD (2004), KTCT c6 thé hi€u la mot giai
phdp giap can bang gitia 1gi ich va chi phi trong quan
ly chat thai, ddm bao muc tiéu quan ly chat thai sé
dugc dat chi phi thap nhat véi xa hoi.

Theo Nobel House (2011), KTCT la hoat dong
mang lai nhiing lgi ich v&€ moi trudng, tiét kiém tai
chinh cho doanh nghiép, ngudi tiéu dung va cho Chinh
phu. Ngoai ra, KTCT sé gitp giam st dung tai nguyén,
giam chi phi xt 1y, chdn 14p chat thai, tao ra hé thong
quan ly chat thai hiéu qua hon ca vé s6 lugng chat thai
phat sinh va cach thtic ma chat thai dugc xt ly.

Theo Cuc BVMT, luong thuc va nong thon (Defra-
UK) cua Anh, chit thai 1a mot phan cta nén kinh té
- nd la san phdm cta cac hoat dong kinh t€ cta cac
cong ty, doanh nghiép, ngusi dan va Chinh phu. Chat
thai 1a d4u vao ctia nén kinh té, d6 1a nguyén vat liéu
dau vao va hoat dong thu hoi ndng lugng. Viéc quan
ly chét thai theo quan diém vé mit kinh té€ d6 la tao ra
nang sudt cao hon, tiéu dung Chinh pht va BVMT.

'Vién Khoa hoc Moi trudng
2Téng cuc Moi trudng

Quyét dinh cta cac doanh nghiép trong quan ly chat
thai do 1a kha nang sinh 16i, khi d¢ lgi ich sé 16n hon
chi phi, doanh nghiép c6 thé giam dugc chi phi va ting
nang sudt bang viéc giam st dung nguyén vat liéu dau
vao trong qua trinh san xuat.

Theo Gido trinh KTCT ctia GS.TS Nguyén DPinh
Huong c6 néu: KTCT nghién ctiu vé€ sy lya chon ctia
con ngudi trong viéc giam lugng phat thai va xt ly
chét thai nham phuc vu lgi ich ctia con ngudi va giam
thiéu nhiing tic dong tiéu cuc d6i véi moi trudng sdng
ctia con ngudi. KTCT nghién ctiu hanh vi ting xt kinh
té clia nguoi tiéu dung, nha san xudt, cong dong va
Chinh phu déi véi chat thai, giai quyét chat thai dudi
giac do kinh té & cac khau cua qua trinh xti ly chat thai
(Nguyén Dinh Huong, 2011).

Khach hang ctia dich vu v¢ sinh moéi trudng la cac
ho gia dinh va ngudi dan. Gid ca cho dich vu vé sinh
moi trudng la phi vé sinh rac thai dugc chinh quyén
dia phuong quy dinh. Viéc thu gom, xti ly chat thai va
tao ra cdc san phdm tdi ché ti chét thai cing dugc trao
déi trén thi trudng theo mot muic gia nhét dinh. Gid
clia cac san phdm tai ché dya trén quy luét cung - cu
quyét dinh.

Bén canh nhiing khai niém dugc dua ra & trén,
trong qua trinh nghién ctiu, chung t6i con thay c6 mot
s6 quan diém tiép can khac vé ndi dung nay.
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Méi truong

- Nhém quan diém thii nhdt: KTCT d6 la viéc ap
dung cac cong cu kinh té gom thué, phi, ky quy dat
coc, gidy phép phat thai, cac hinh thiic xt phat vi pham
phap luét trong linh vic quan ly chat thai, qua dé tao
nguon thu cho ngén sach nha nudc, phuc vu cong tac
quan ly chét thai hién nay.

- Nhém quan diém thii hai: KTCT tip trung vao
giai doan phong ngtia va giam thiéu chat thai trong
qua trinh san xuat, kinh doanh. Xét vé phuong dién
kinh té, phuong an nay sé gép phan lam giam lugng
chat thai phat sinh ra moi truong, giam mot phan kinh
phi ctua doanh nghiép phai bo ra dé xu ly khoi lugng
rac phat sinh, nang cao stic canh tranh cta doanh
nghiép va san phim.

- Nhém quan diém thii ba: KTCT bao gobm céc khia
canh phat sinh thu gom, vin chuyén, tdi ché, thiéu
dot hodc chon ldp cac chat thai. Chung dugc tao ra ti
cac hoat dong cia mdt nén kinh té va nhiing tac dong
vé mat kinh té ctia hoat dong thiéu dot, chon 14p cac
chat thai d6 t6i moi trudng mot khi ching thai ra moi
truong.

Qua viéc nghién ctiu, tham khao cac khai niém vé
KTCT & mdt s6 nudc trén thé gidi va mot s6 khdi niém
c6 lién quan & Viét Nam, mac du ¢ nhiing ndi dung
va cach tiép can vin dé khac nhau, c6 thé hiéu “KTCT
la hoat dong mang lai lgi ich kinh té tii chdt thdi. KTCT
dugc thuc hién theo quy trinh qudn ly tong hgp chdt
thdi tii khau phong ngiia, gidm thiéu chdt thdi phdt
sinh, phdt trién thi trudng cho cdc sdn phdm tu tdi ché,
tdi st dung, thu hoi ndng lugng va thuc hién thu phi,
thué phii hop”.

2. N¢i dung thuc hién caa KTCT

KTCT dugc thuyc hién & tling giai doan ctua quy
trinh quan ly téng hgp chat thai, tit giai doan phong
ngtia, giam thiéu, tai ché, tai st dung t6i giai doan loai
bo chit thai ra moi trudng. Trong moi giai doan, méc
du c6 dp dung cac phuong phap khac nhau, nhung
muc tiéu cudi cung van la mang lai cac gid tri kinh té tu
doi tugng chinh 1a chét thai ran trong ting giai doan
cu thé:

- Phong nguia, gidm thiéu: Gidm phét thai trong
cong nghiép bao gobm gidm lugng thai trong qua trinh
san xudt, sdn xudt cic san phdm tao it phét thai, san
phdm dé dang phéan huy khi thai bd, san phdm khong
hodc chta it chat thai nguy hai... Ngay ca viéc thay
d6i thoi quen tiéu dung hang ngay hudng t6i cac san
phdm thén thién moi trudng, san phdm it bao bi, it
hoat chit... cing la mdt gidi phdp htiu hiéu d€ giam
phat thai. Ngoai ra, viéc giam phat thai clia mot quy
trinh san xudt ciing dugc thuc hién bang nhiéu giai
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phap khéac nhau, trong do6 san xudt sach hon, danh gia
vong doi san phdm, kiém toan chét thai, kiém toan
modi truong hay nang cao trach nhiém cta nha san
xudt cling l1a mot giadi phap tich cuc va hiéu qua, lam
tang hiéu qua kinh té trong qua trinh san xuét ctia ho
thong qua giam 6 nhiém tai ngudn.

- Tdi ché, tdi sit dung: Chat thai dugc doanh nghiép
tai st dung trong qua trinh san xudt ctia doanh nghiép
hodc tai ché tré thanh san phidm thu cdp hay tré thanh
nguyén vat liéu ddu vao cta qua trinh san xudt (tudn
hoan vat chit) va dugc trao d6i, mua ban trén thi
truong. Trong hé thdng quan ly chit thai ran, tai ché
va tai stt dung c6 anh hudng rat 16n dén thanh phin
va lugng rac thai phat sinh. Cac lgi ich moi trudng, 1gi
ich cong dong ctia viéc tai st dung va tai ché chat thai
ciing dugc xac dinh ré rang, gép phan khuyén khich
su tham gia ctia nha d4u tu va cac déi tugng lién quan.

- Thu héi ndng lugng, khi gdy hiéu iing nha kinh:
Doanh nghiép thuc hién thu héi nhiét nidng, dién nang
ti cac loai chdt thai rdn. Viéc thu hoi nang lugng tu
qua trinh thiéu huy chét thai khong chi don thuén tao
ra ning lugng ma con lam giam bét khoi lugng chat
thai phai chon lap dén 90%. Su két hop cac giai phap
xu ly réc thai trong hé thdng quan ly chit thai rdn c6
anh hudng rat 16n dén viéc tinh toan lugng phat thai
vao mdi truong ddc biét 1a khi gay hiéu ting nha kinh
(CO,vaCH,, CFCsvaN,O). Bén canh d6, trong nhiing
ndm qua nhiéu qudc gia, dac biét la cdc quoc gia dang
phat trién ciing tham gia va thu dugc 1gi nhuén tu viéc
tham gia ban tin chi cac bon trén thi truong quoc té.
bay chinh la mét 1gi thé 16n cho viéc quan ly chat thai
ran & cac nudc chdm phat trién va cac nude phat trién.

- Logi bé: Chat thai sau qua trinh thu gom, xt ly
cudi cung sé dugc d6 va chon 14p tai cac bai rac. Doi
v6i giai doan nay, bén canh thuc hién hoat dong thu
hoéi ning lugng thi bai chén 1dp van cé th€ mang lai
cac gia tri kinh t€ thong qua viéc tai st dung dat hodc
chuyén d6i muc dich st dung thanh cac khu vuc giai
tri, cong vién cdy xanh, tao quy dat cho thanh phé dé
phat trién.

Thém vao do, cac giai phap khac nhu ap phi thai
bo, thué xti ly chat thai cho chét thai ran sé la cac giai
phdp co ban trong phong ngtia, giam thiéu lugng chét
thai ran phat sinh, b6 sung giai phap vé kinh phi trong
quan ly chét thai.
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A Hinh 2. Cdc lgi ich khi thuc hién kinh té chdt thdi

3. Mot s6 lgi ich khi thyc hién KTCT

Theo huéng ti€p cdn vé KTCT nhu & phan trén thi
viéc thuc hién cac bién phap quan ly chét thai trong
tdt ca cac giai doan ctia quan ly tong hgp chat thai déu
mang lai cdc gid tri kinh t&, cac gid tri c6 thé truc tiép
va cac gia tri gian tiép.

Viéc thuc hién KTCT mang lai nhiéu lgi ich, bao
gom ca lgi ich vé tai chinh va lgi ich vé€ moi truong. Loi
ich vé moi trudng dugc thé hién qua viéc giam thiéu
lugng thai phat sinh, cai thién chat lugng moéi truong
tai co s& san xuat. Loi ich vé tai chinh dugc thé hién
qua viéc thuc hién cac giai phap KTCT dé xudt mang
lai lgi ich tinh dugc bang tién, d6 1a lgi ich tu viéc giam

chi phi phai xt ly chat thai do giam lugng chat thai
phat sinh; do cai tién, d6i méi cong nghé san xudt, ap
dung cac bién phap quan ly ndi vi, dé titt d6 giam lugng
nguyén, nhién vat liéu bi mat mat, t6n thit, ning cao
hiéu sudt, chit lugng san phdm, giam chi phi dau vao
nhu nguyén vat liéu, nang lugng, nudc... 1gi ich tii viéc
thu hoi va ban nang lugng ti chat thai va do la lgi ich
ti viéc tham gia cdc thi trudng tai ché, thi truong tai st
dung hay thi truong mua ban tin chi cac bon. Cung véi
do thuc hién KTCT la giai phap hiéu qua d€ giam ganh
ndng chi phi trong quan ly chat thai ti nguén ngan
sach nha nudc thong qua viéc ap dung chinh sach vé
thué, phi chat thai theo nguyén tac ngudi gy 6 nhiém
phai tra tiénm
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» Moéi truong

PHAP LUAT XU LY VI PHAM HANH CHINH VE QUAN LY
CHAT LUGNG KHONG KHi VA QUY HOACH

BAO VE MOI TRUGNG

ThS. Lé Thi Hang'

gin cho mai trudng xanh - sach - dep.

Quy hoach noéi chung, quy hoach bao vé méi truong (BVMT) noi riéng la cong cu ddc biét quan trong
trong cong tac quan ly nha nudc, dit ra nhiing nén tang co ban cho cac hoat dong san xuat, kinh doanh va
BVMT. Vi pham quy hoach, pha v& cic quy hoach da dugc phé duyét nhiéu truéng hgp dan dén hiu qua ning
né cho moi trudng ndi chung va cho moi trudng khong khi nédi riéng. Diéu dé cho thay yéu ciu cin thiét phai
xac dinh cac ché tai xt ly vi pham vé quy hoach BVMT gép phan thuc hién nghiém ky luat quy hoach va gitt

Thuc t€ thoi gian qua cho thay, vi pham quy dinh vé quan ly chat lugng khong khi (QLCLKK) & Viét Nam
dang c6 xu hudng gia tang tai cac do thi16n va khu cong nghiép. Tinh hinh trén do nhiing nguyén nhan khac
nhau, trong d6 c6 su thiéu hut ctia quy hoach BVMT va bat cép ctia cac quy dinh hién hanh vé xti 1y vi pham
hanh chinh (XLVPHC) vé QLCLKK. Bai viét sé phan tich mdt s6 khia canh vé ddc diém, han ché cua phap luat
XLVPHC vé QLCLKK va thuc hién quy hoach BVMT va dé xuat mdt s6 giai phap, khuyén nghi.

1. Pac diém cua phap luat XLVPHC trong
QLCLKK

QLCLKK déng vai tro quan trong trong cong tac
BVMT, dic biét la trién khai cic quy dinh ctua Luat
BVMT ndm 2014 néi chung va thuc hién Quy hoach
BVMT néi riéng. Chat lugng moi truong khong khi &
Viét Nam dugc theo doi, danh gia dya trén s6 liéu quan
trdc méi trudong dinh ky hang nam caa hé théng quan
trdc moi trudng qudc gia va cac dia phuong. Hanh vi
vi pham céc quy dinh QLCLKK c4n bao gom ca hanh
vi gay 6 nhiém khong khi va hanh vi c6 nguy co gy 6
nhiém khong khi va phai dugc xti ly bang cac bién phap
phap ly khac nhau, trong d6 XLVPHC la mét bién phap
¢ vai tro quan trong.

Phap luat XLVPHC la t6ng hgp cac quy pham phap
luat diéu chinh cac hoat dong cta co quan c6 thim
quyén trong XLVPHC va xac dinh ché tai XLVPHC d6i
v6i VPHC vé QLCLKK [3].

Phap luidt XLVPHC vé QLCLKK c6 nhiing ddc diém
sau:

Thii nhét, phap luat XLVPHC vé QLCLKK la hé
thong cac quy pham phap luat diéu chinh qué trinh

' Trudng Chinh tri Nguyén Chi Thanh, tinh Thiia Thién - Hué
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XLVPHC vé QLCLKK, bao gom hé théng cac hoat
dong cua cac chu thé mang quyén luc nha nudc, bat
d4u tu khi phat hién ra VPHC va két thuc khi ca nhan,
t6 chiic VPHC vé QLCLKK da thuc hién xong quyét
dinh XLVPHC.

Thit hai, co s& caa XLVPHC vé QLCLKK la VPHC
da xay ra trén thuc té nhung da dugc quy pham phap
luat vé BVMT du liéu ti truée. VPHC vé QLCLKK dién
ra cht yéu & cac do thi, khu cong nghiép, khu vuc chan
nuoi tap trung hodc xen 1an véi khu dan cu. Ngudn
phat sinh VPHC chu yéu tii hoat dong xay dung, kinh
doanh, san xudt, chan nudi, giao thong,...Doi tugng
VPHC chu yéu la cic doanh nghiép, t6 chtic, ho gia
dinh, c4 nhan.

Thit ba, PLXLVPHC vé QLCLKK diéu chinh cac
VPHC vé QLCLKK tai nguoén. Mdi trudng khong khi
mang tinh khuéch tan, lan truyén nén khi méi truong
khong khi bi 6 nhiém thuong rat khé bi phat hién va
dé xac dinh dugc mtic d6 vi pham do6i v6i moi trudng
khong khi khong hé don gian. Do vay, cin tap trung cac
bién phap vé XLVPHC vé QLCLKK ngay ti kiém soat
ngudn thai, kiém sodt trudc khi khi thai thoat ra ngoai
moi trudng khong khi, cac bién phap bao ddm nguyén



tac phong ngtia 6 nhiém moéi truong khong khi.[5, tr
37].

Thti tu, XLVPHC vé QLCLKK la hoat dong mang
tinh chat lién vung, lién nganh cao, can phai cé su lién
két, phoi hop, hgp tac gilia cac co quan chilic ning
khac nhau trong n¢i bo mét dia phuong hodc gitia cac
dia phuong, cac vung trong toan quoc. Khong giong
nhu dét dai, nguoén nudc hay tai nguyén thién nhién cé
thé phan chia dugc ranh giéi, con mdi trudng khong
khi lai khong thé phén chia dugc gitia cac don vi hanh
chinh: tinh, huyén, xa véi nhau. Biéu d6 cho thdy mot
co quan chtic nang hay mot xa, mdt huyén, mot tinh
khong thé xt ly triét dé€ dugc 6 nhiém mdi trudng
khong khi ma can phai ¢ sy phoi hgp ctia nhiéu co
quan chtic nang & nhiéu dia phuong v6i nhau d€ c6
XLVPHC vé QLCLKK c6 hiéu qua.

Thit ndm, XLVPHC vé QLCLKK thudng gin
v6i hoat dong mang tinh yéu t6 ky thuét, nghiép vu
chuyén mon cao ctia cht thé c¢6 thdm quyén va gan
V6i viéc st dung cac cong cu, phuong tién cong nghé
hién dai. Khong khi la mét hon hgp cac chat khi ma
mat thuong chung ta kho ¢6 thé nhin thdy dugc va khi
khong khi bi 6 nhiém hay nhiém ddc néu khong c6 cac
thiét bi chuyén dung dé do dac, d€ xac dinh thi viéc
phat hién la khong hé dé dang va hiu qua xay ra d6i
v6i moi trudng va con ngudi cd thé sé rat16n [5, tr 38].

Thit sdu, XLVPHC vé QLCLKK duya chua yéu
vao quy chudn ky thuit moi truong dé phong nguia,
phat hién 6 nhiém, mdc d6 6 nhiém, sy bién doi ctia
hién trang moi truong khong khi qua viéc thuc hién
phuong phap “dan chiéu”, nghia 13 xem xét VPHC d6
c6 vi pham cac quy dinh vé quy chuén ky thuit trong
xa thai, khai thac, st dung moéi truong khong khi hay
khong.

Thii bdy, bién phap XLVPHC da dang, phong phu.
Bén canh viéc ap dung cic bién phap phat canh cdo,
phat tién,... XLVPHC vé QLCLKK con st dung cac
bién phdp ngéin chan hanh chinh, khic phuc hau qua
dé khoi phuc lai trat tu QLCLKK bi phé v& nhu: Buc
thuc hién bién phép giam thiéu, xt ly chét thai dat quy
chudn moi trudng; budc cai chinh thong tin sai sy that
hodc gay nham lan vé hién trang moi trudng;...

Thit tam, muc dich cta XLVPHC la trting phat ca
nhan, t6 chiic vi pham, budc ho phai ganh chiu nhiing
hiu qua bat lgi vé tinh than, vat chat, dong thaéi gop
phan ran de, phong ngtia, gido duc y thtic tén trong
phap luat vé QLCLKK cua tat ca cac chu thé trong xa
hoi, tich cuc d4u tranh phong chéng VPHC trong linh
viic BVMT néi chung, QLCLKK ndi riéng[4].

2. Bat cap ctia phap luét xi ly vi pham hanh chinh
vé quan ly chat lugng khong khi va quy hoach BVMT
Thit nhdt, PLXLVPHC vé QLCLKK con thiéu mot
s6 hanh vi xt ly mang tinh chat phong ngtia nhu thiéu
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su diéu chinh d6i véi hanh vi 1ap bao cao danh gia
tac dong moi trudng (DTM) khong khi; chua cé quy
dinh cu thé vé hanh vi vi pham nghia vu lap ké hoach
BVMT khong khi nén cé nhiéu bdo cdio DPTM chua
danh gia hét dugc tac dong cua du an dau tu dén moi
truong ma van dugc cip phép dau tu [6, tr 88].

Thit hai, bat cap trong quy dinh nguyén tic xu
phat bang hinh thtc phat tién “d6i v6i cing mot hanh
vi VPHC thi mtc phat tién d6i véi té chiic bang hai
lan mtic phat tién d6i v6i ca nhan” to ra chua hop ly.
Nguyén tic nay chua bdo ddm yéu cdu muc tién phat
chti yéu phai phtt hgp véi tinh chdt, mic do nguy hiém
cua hanh vi va gia tri gido duc d6i véi d6i tugng VPHC
vé BVMT.

Thit ba, hé théng cic cong cu lam co s& dé
XLVPHC vé QLCLKK trong Quy hoach BVMT con
thiéu hodc chua dap ting yéu cau ning cao hiéu qua
XLVPHC. Chéng han, con thiéu cic quy chudn ky
thuat moi truong khong khi d6i véi mui va quy chuédn
moi truong khong khi trong nha; chua c6 quy dinh vé
danh gia tac dong moi truong khong khi riéng.

3. Mot s6 dé xuit, khuyén nghj hoan thién PL
XLVPHC vé QLCLKK va thuc hién quy hoach BVMT

Thit nhdt, bdo ddm nguyén tac phong nglia VPHC
vé€ QLCLKK tai ngudn. Nguyén tic nay dugc ghi nhan
xudt phat ti mdt dic diém rit quan trong cta moi
truong khong khi dé 1a tinh khuéch tan, lan truyén nén
khi ¢ hanh vi xa thai chit gay 6 nhiém (khi thai) ra
moi trudng khong khi viéc xac dinh mutc d6 6 nhiém
cting nhu thiét hai cho moi truong khong khi la rat
kho khin. Céch hiéu qua nhit d€ moi truong khong
khi khong bi VPHC x4m hai hodc han ché cac VPHC
vé€ QLCLKK la kiém sodt ngay tai ngudn thai. Do vy,
dé€ nang cao hiéu qua trong XLVPHC vé QLCLKK,
viéc xay dung phap luat vé van dé nay can phai dua
trén nguyén tac dic thu nhung rdt quan trong dé la
phong ngtia VPHC vé QLCLKK ngay tai nguon thai.

Da6i véi ché dinh nay, kinh nghiém ctia CHLB Dtic
trong viéc ap dung nguyén tic phong ngta dé quan
ly chat lugng khong khi c6 gid tri tham khao rat hiu
ich cho Viét Nam. Phéap luat méi truong CHLB Diic
quy dinh: Khi ¢6 vu viéc vi pham phép luét xay ra gay
6 nhiém moi trudng khong khi do hoat dong khong
dung ctia hé thong méay moc, ngudi 1lap dit may moc
sé bi xti phat vi pham hanh chinh, con ngui van hanh
may moc sé bi xt ly bang phap luat hinh sy. Quy dinh
nay da phat huy tac dung phong ngtia rat 16n, budc cac
doi tugng lién quan, tu thiét ké, lap dat, van hanh sé
phai tuan thti nghiém tdc cac quy dinh phap luét. Theo
do, phap luat XLVPHC vé QLCLKK cua Viét Nam can
bd sung thém nhom hanh vi VPHC vé thiét ké, lap dat
may moc khong dat chudn BVMT.

Bén canh do, cin b6 sung quy chudn ky thuat moi
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truong khong khi, bao gébm: Quy chudn vé chat lugng
modi truong khong khi xung quanh va quy chuédn ky
thuat moi trudng vé khi thai trong nha; quy chuén vé
mui doi véi mot s6 khi thai gdy mui c6 kha nang quy
chuén hoéa. Quy dinh r6 hon ndi dung vé danh gid tac
dong moi truong khong khi theo hudéng 1la mot noi
dung bat buc trong danh gid tac dong mdi trudng noi
chung.

Thit hai, bd nguyén tac t6 chic bi xu phat tién gap
2 lan cé nhan, thuc hién nguyén tac stt dung cac bién
phap XLVPHC tac dong t6i chi phi va lgi ich dé cac chu
thé tu nguyén lya chon tuén tht phép luat. Nghién ctu
stia d6i phuong thiic xdc dinh muc phat tién c6 dinh va
thay d6i. Hién nay, 6 Viét Nam, c6 nhiéu quan diém
cho rdng, mtc phat tién c6 dinh nén quy dinh ting cao
dé€ loai bo dugc tdm ly ctia chu thé vi pham 1a chi can
ndp phat sau do cu tiép tuc vi pham [6] nhung ciing
6 y kién cho ring, nén gidm mtuc phat xudéng vi muc
phat tién 1én dén 500 triéu (hién nay la 2 ty) 1a dang c6
st hanh chinh héa hinh sy [2]. Theo quan diém ctia tac
gid, phat tién c¢6 dinh khong dat dugc muc dich thuc
su néu dua vao quy dinh ting mtic phat 1én cao hay
gidm muc phat tién xuéng thdp ma quan trong la xac
dinh dung nguyén tac quy dinh mtic phat tién c6 dinh.
Theo do, phuong thtic xac dinh khung mtc phat tién
pht hop véi cac loai hanh vi VPHC vé BVMTKK c¢6
thé tinh theo hai cach: D6i v6i nhiing vi pham ma héu
qua thiét hai khong dinh lugng dugc thi xac dinh theo
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ty 1é phan tram nhét dinh; d6i v6i nhiing vi pham ma
tinh chat, muc d6 vi pham, hau qua c6 thé dinh lugng
dugc cin theo “xac dinh s6 lan, ty 1¢ phan trdm cta gia
tri, tang vat vi pham doi véi su suy giam mai trudng do
vi VPHC géy ra”; nguyén tic moi chu thé vi pham nhu
nhau déu bi ap dung mtic, khung phat tién nhu nhau
dé bdo dam cong bang trong xu phat hanh chinh. Pong
thoi, tinh toan dén phuong phap ap dung mtc giam
gid tién phat néu doi tugng VPHC nop phat sém so véi
khoang thai gian quy dinh.

Thii ba, xay dung ché dinh XLVPHC déi véi cac
hanh vi vi pham cac néi dung cua quy hoach BVMT.
Débao dam yéu ciu nay, cdn hoan thién ca phap luat vé
ndi dung (phap luat vé quy hoach BVMT) va phap luat
vé XLVPHC vé BVMT, cu thé nhu sau:

Mot la, d6i v6i quy hoach BVMT cén lam r6 nhiing
ndi dung mang tinh yéu cdu, bat bu¢c phai tuan thu dé
lam cin ct thé ché hoa hanh vi vi pham va muc do vi
pham.

Hai la, can thé ché hoa thanh cac hanh vi vi pham
ctia cac ndi dung quy hoach trong phap luat XLVPHC.
Vi dy, trong quy hoach cé n¢i dung phan vung (Luat
Quy hoach, diéu 21 va diéu 25, khoan 5), ttic la xac dinh
1 khu vuc dia ly nhat dinh sé chi dugc st dung cho mot
s6 muc dich cu thé; nhu vy, néu xay dung va van hanh
hoat dong san xudt, kinh doanh sai muc dich trong khu
vuc nay thi sé phai bi xti lym
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

O NHIEM BUI MIN (PM, ) TAI MOT SO

THANH PHO CHAU A

Vuong Nhu Luén |(1)
Mac Thi Minh Tra

TOM TAT

nhiém bui PM,, c6 thé thap hon.
Tu khoa: AQI, chdt lugng khong khi, PM

2.5

Hién nay, 6 nhiém bui min (PM, ) 1a vdn dé nhan dugc sy dugc quan tim ctia nhiéu quéc gia, trong d6
c6 cac nudc & chau A. Két qua dénh gia s6 liéu quan trac bui PM,, tli cdc thiét bi do dat tai 15 Dai st quan va
Lanh sy quén My & cdc thanh phd (TP) chau A trong giai doan 2016 - 2018 cho thdy, muc d6 6 nhiém bui
PM, . tai nhiéu TP 16n ctia chau A 13 khé nghiém trong. Két qua quan tric tai 15 TP déu c6 gié tri thong s&
PM_, trung binh ndm vi¢t qud gi6i han do WHO dua ra (Muc tiéu 2). Tai mot s6 TP, ti 1é s6 ngay c6 gia tri
thong s6 PM, , trung binh 24 gi¢ vugt qua gidi han cia WHO ciing & mtic cao. Tuy nhién mtic d¢ 6 nhiém bui
PM, . tai cic TP rit khac nhau, TP. H6 Chi Minh c6 mtic d 6 nhiém thap nhat, New Delhi la TP c6 mic do
6 nhiém bui PM, _ 16n nhat, Ha Noi xép thi 10 va 11 trén téng s6 15 TP. Theo doi dién bién trong giai doan
2016 - 2018 cho thdy, mot s6 TP nhu Béic Kinh, Thdm Duong, Thanh P, Thugng Hai (Trung Quéc) va Ha
Noi (Viét Nam), nong do bui PM, , da c6 xu huéng gidm. Do gidi han ctia ngudn s6 liéu vi vay cac danh gia
trong bai bao chi phut hgp véi cac khu vuc trung tam TP, d6i véi cac ving ven d6 va ngoai thanh muc d6 6

khong khi cdc TP chau A.

1. bat van dé

Piu nam 2019, T6 chic Y té€ thé giéi (WHO)
da dua ra 10 vin dé nghiém trong nhdt c6 thé anh
hudéng dén cudc sdng cua con ngudi trén thé gidi,
trong d6 vin dé s6 1 1a “O nhiém khong khi va bién
doi khi hau”[1]. Cang theo WHO c6 dén 97% cac
TP & cac nudc c6 thu nhap thip va trung binh véi
dan s6 trén 100.000 dan khong dap ting theo hudng
dan ctia WHO vé chit lugng khong khi. Cac TP ¢6
muc d6 6 nhiém khong khi cao tap trung chu yéu tai
khu vuc chau A, trong d6 c6 Viét Nam [2]. Trong cic
chét gay 6 nhiém moi truong khong khi, 6 nhiém bui
min (PM,,) da va dang la vin dé nghiém trong nhat
& nhiéu TP 16n tai chau A. Chinh vi vy thong s6 bui
min (PM, ) la thong s6 dugc quan tdm nhét hién nay.
Bai bao dudi day sé danh gid 6 nhiém bui min (PM, )
tai 15 TP chau A dya trén s6 liéu quan tric cta Dai
sii quan My/Lanh su quin MY trong giai doan 2016
dén 2018.

2. Phuong phap nghién ciu

2.1. Thu thdp sé liéu

Tt ndm 2008, Cuc BVMT Hoa Ky két hgp véi Bo
Ngoai giao bat ddu tién hanh lap dat cac thiét bi quan
trac tu dong (thiét bi do bui PM, ) tai cdc Dai su quan
(PbSQ) va Lanh sy quan (LSQ) My & nudc ngoai (da
s6 tai khu vuc chau A). Muyc dich dé cung cdp thong
tin cho cong ddn Hoa Ky vé chat lugng khong khi tai
nudc so tai, tuy nhién cac s6 liéu nay déu dugc cong
bé cong khai, vi vay nhiing ngudi quan tam dén chat
lugng khong khi tai cac khu vic d6 déu c6 thé truy
cap. Nam 2008, thiét bi do bui PM, _ dau tién dugc lap
dat tai DPSQ My & Bic Kinh, dén nam 2019 da c6 30
DSQ va LSQ trén thé gisi dugc lap dit thiét bi do bui
PM, , trong d6 tai khu vuc chau A 1a 23, mét s it cic
DSQ va LSQ dugc lap dat thém thiét bi do khi O,. S6
liéu stt dung trong bao cao nay la s6 liéu trung binh 1
gio dugc lay ti trang WEB cong bo chat lugng khong
khi ctia Cuc BVMT My [3].

! Trung tdm Quan trdc moi trudng mién Bdc, Tong cuc Moi trudng
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A Hinh 1. Bdn d6 15 TP lap thiét bi do bui PM, _ciia My

2.2. Xu ly s liéu
Thiét bi do bui PM, , 1a thiét bi do tu dong lién tuc,
tuy nhién c6 mdt s6 khoang thai gian s6 liéu bi thiéu
hodc thiét bi bao 16i, bang bén dudi trinh bay ti 1é s6
liéu st dung dugc tai 15/23 BSQ va LSQ. Cac dia diém
con lai thiét bi do bui PM, _ dugc lap dét sau ndm 2016
vi vay chubi s6 liéu chua du 3 nim.
2.3. Ddnh gid miic do 6 nhiém khéng khi
Tiéu chudn dugc st dung d€ danh gia chit lugng
khong khi dugc ldy ti “Hudng dan cua td chiic y té thé
giéi (WHO) vé chit lugng khong khi”[4].

Bang 2. Huéng dan cia WHO vé chit lugng khong khi va
cac muc tiéu
bon vi: ug/m’

Cac muc tiéu cho PM, , theo Trung | Trung
Hudng dan cia WHO vé chit binh | binh 24
lugng khong khi nam gio
Muc tiéu 1 35 75
Muc tiéu 2 25 50
Muc tiéu 3 15 37.5
Miic huéng dan vé chit lugng 10 25
khong khi

Muc tiéu 2 dugc Iya chon cho cac so sanh, danh
gia trong pham vi bai bao nay vi né pht hgp véi cac
TP 16n tai chau A hién nay, trong b&i cdnh muc tiéu 3
sé rat khé dat dugc trong mot vai nam téi. Ngoai ra,
gia tri quy dinh trong “Muc tiéu 2” dung bang gia tri
gi6i han trong QCVN 05: 2013/BTNMT Quy chuén
ky thuat quoc gia vé chat lugng khong khi xung quanh
cuia Viét Nam.
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Bang 1. Ti 1¢ s6 liéu st dung dugc d6i vSi thong s6 bui
PM, , tai cic PSQ va LSQ My

Don vi: %

STT | Thanh phd | Quéc gia 2016 | 2017 | 2018

1 | Calcutta Anbo 96,64 | 94,84 | 86,59

2 | Chennai An Do 80,19 | 92,56 | 74,22

3 Hyderabad An bo 94,39 | 94,06 | 82,57

4 Mumbai An Do 89,33 | 85,89 | 76,70

5 |[NewDelhi |Anbo 96,48 | 92,41 | 94,54

6 | Dhaka Bangladesh | 83,38 | 96,74 | 74,29

7 | Jakarta Indbnéxia | 98,65 | 90,46 | 89,61

8 | Ulaanbaatar | Méng C6 89,29 | 76,23 | 83,53

9 | Bic Kinh Trung 99,41 | 97,93 | 97,57
Quéc

10 | Quang Trung 92,35 | 93,56 | 95,49
Chau Quoéc

11 | Thim Trung 93,25 | 86,22 | 96,15
Duong Quéc

12 | Thanh D6 Trung 98,60 | 97,60 | 95,27
Qudc

13 | Thugng Hai | Trung 96,53 | 96,04 | 59,03
Quoéce

14 | HaA No6i Viét Nam 94,46 | 98,68 | 91,21

15 | TP.HO Chi | Viét Nam 86,92 | 96,11 | 96,72

Minh

Ghi chu: Ti 1¢ s6 ligu sit dung dugc tinh bdng ti s6 giita s6
lugng 6 liéu sit dung trén so lugng so liéu thiét ké (vi du s6
lugng so liéu thiét ké 1 nam la 365x24=8.760 gid tri trung
binh 1 gid).

3. Két qua nghién citu va thao ludn

Déi véi moi mot TP chi ¢6 01 vi tri quan trac dat
tai cac BDSQ va LSQ My, vi véy s6 liéu quan trac sé dai
dién cho chat lugng khong khi xung quanh khu vuc
dé. Cac khu vuc nay la cac khu vyc trung tam TP, noi
thudng c6 chit lugng khong khi kém nhat, cac khu vuc
vung ven do thi va ngoai thanh chat lugng khong khi
c6 thé t6t hon.

3.1. Két qua quan trdc theo trung binh 1 gid

Phan b6 nong do bui PM,  rat khdc nhau gifia cic
TP, diéu d6 thé hién muc dd khéic biét vé 6 nhiém bui
PM_, gitfa cdc d6 thi nay. New Delhi c6 nong do bui
PM, , trung binh cao nhdt trong cdc thanh phé. Ciing
tai day, trong ndm 2017 va 2018 bach phén thu 95 la
300 pg/m?, c6 nghia la 5% gia tri quan tric trung binh 1
gio 16n hon 300ug/m?. .Cac khoang thoi gian nong do
bui PM_, rit cao sé anh hudng nghiém trong dén stc
khoe con ngudi [5]. Tai TP. H6 Chi Minh néng d6 bui
PM, , cling nhu khodng phan b6 la thap nhat.



KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE
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A Hinh 2. Biéu d6 dang hop gid tri quan trdc trung binh 1 gid thong s6 PM,,

Ghi chu:

- Vach nam gidia hop la gid tri trung vi
- Hai ddu hop la bach phdn thii 25 (la gid tri ma 25%
s0 liéu thdp hon gid tri nay) va bdch phdn thit 75 (la gid
tri ma 75% so liéu thdp hon gid tri nay).

- Vach trén cung va vach duéi cung la bach phdn

thii 5 va 95.

¢: Gid tri trung binh

*: Bdch phdn thit 1 va 99

-: Gid tri t6i da va t6i thiéu

3.2. Két quad quan trdc theo trung binh 24 gio

S6 ngay trong ndm c6 gia tri quan trac trung binh
24 gid vugt qua mtuic gidi han caia WHO (Muc tiéu 2)

Béng 3. S6 ngay c6 gié tri quan tricbui PM, , trung binh 24 gid vugt qua gidi han cia WHO (Muc tiéu 2) tai cac TP chau A

Thanh pho Qudc gia 2016 2017 2018
S6ngaydo | SGngayvugt | SOngaydo | SOngayvuot | SOngaydo | SO ngay vugt

Calcutta Anbo 362 173 362 171 348 199
Chennai An Do 337 85 364 61 299 55
Hyderabad Anbo 360 179 362 201 326 199
Mumbai Anbo 350 148 340 180 317 206
New Delhi An Do 362 248 350 254 360 262
Dhaka Bangladesh 306 150 360 198 289 187
Jakarta Ind6néxia 366 104 354 41 342 128
Ulaanbaatar Moéng C6 366 144 302 117 340 112
Béc Kinh Trung Quéc 366 196 365 151 363 146
Quang Chau Trung Qudc 361 54 356 72 354 53
Thim Duong Trung Qudc 360 176 332 114 360 105
Thanh Do Trung Qudc 365 241 364 179 354 137
Thugng Hai Trung Qudc 363 125 363 104 228 40
Ha Noéi Viét Nam 356 143 365 101 354 88
TP. H6 Chi Minh Viét Nam 329 17 360 13 361 18

Ghi chu:

+ 806 ngay do: Téng s ngay cé két qud quan trdc trong niam
+ S8 ngay viigt: S6 ngay c6 gid tri quan trdc vigt qud gidi han trung binh 24 gid (so véi Muc tiéu 2 trong hudng dan cia WHO)
+ Ti1¢ viigt: Ti 1¢ s6 ngay c6 gid tri quan trdc viigt qud gidi han (%).
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) Moi truong

tai 15 TP chau A & muc kha cao. TP. H6 Chi Minh
co ti 13-18 ngay trong nam chat lugng khong khi
khong dat “Muc tiéu 2” cia WHO, day 1a TP c¢6 s6
ngay khong dat thap nhat. Cac TP c6 s6 ngay vugt cao
nhit 14 Mumbai, Dhaka, Bic Kinh va dic biét 1a New
Delhi ¢ trén 2/3 s6 ngay trong nam gia tri quan trac
trung binh 24 gi¢ vugt qua mic giéi han cia WHO
(Muc tiéu 2).
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A Hinh 3. Ti I¢ s6 ngay gid tri bui PM, . TB 24 gid vigt qud
gidi han ciia WHO (Muc tiéu 2)

3.3. Két quad quan trdc theo trung binh ndm

Toan b¢ 15 TP tai chau A déu c6 gié tri quan tric
trung binh nam vugt qud giéi han do WHO dua ra
(Muc tiéu 2). Ty thugc va tiing TP, mtc d6 vugt qua
gi6i han tit 1,1 dén 4,9 lan. Trong giai doan tii 2016
- 2018, mot s6 TP nhu Mumbai (An Do) , Dhaka
(Bangladesh) nong do PM,, c6 xu huéng tang. Tuy
nhién moét s6 TP nhu Bac Kinh, Thim Duong, Thanh
bo, Thugng Hai (Trung Quoc) va Ha Noi (Viét Nam)
la nhiing TP thuong dugc nhac t6i véi mic do 6
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A Hinh 4. Bdn do phan b6 PM, , theo ty 1é % s0 ngay viot
chudn ndm 2018

nhiém cao thi da thdy c6 xu huéng giam ctia bui PM, .
Mot s6 TP nhu Quang Chau (Trung Qudc), Jakarta
(Indonéxia), TP. H6 Chi Minh (Viét Nam) nong do
bui PM, , khong thé hién xu huéng bién dong hién ré.

3.4. So sanh miic d6 6 nhiém bui PM, _ tai mot so

TP chau A
Tt cac danh gia ¢ phan trén cho thdy, 6 nhiém bui
min (PM,,) da va dang xdy ra tai cic TP 16n & chau
A, tuy nhién méi TP lai c6 mdc do 6 nhiém rat khac
nhau. Trong giai doan 2016-2018, TP. H6 Chi Minh

140
ug/m? — 201 3017  EEN2018  ———Hudng din cia WHO (Muc iéu 2)
1.0
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A Hinh 5. Biéu do két qud quan triac PM, , trung binh ndam trong giai doan 2016-2018
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Bang 4. Xép hang mic d 6 nhiém bui PM,, tai mot s6
TP chau A

Thanh pho 2016 2017 2018
New Delhi 1 1 1
Dhaka 6 2 2
Calcutta 2 3 3
Mumbai 9 4 4
Ulaanbaatar 5 6 5
Thanh Do 4 5 7
Hyderabad 8 7 6
Bic Kinh 3 8 8
Thim Duong 7 9 10
Ha No6i 10 10 11
Jakarta 12 14 9
Thugng Hai 11 11 12
Quang Chau 14 12 13
Chennai 13 13 14
TP. H6 Chi Minh 15 15 15

Ghi chii: Xép hang miic d6 6 nhiém bui PM, ; dya trén gid tri
quan trdac trung binh ndm
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

c6 muic d6 6 nhiém bui PM, , thdp nhat. Tuy theo tling
nam, Ha Noi xép thid 10 hodc 11 trén téng s6 15 TP.
TP. New Delhi c6 mtic d¢ 6 nhiém bui PM, . cao nhat.

4. Kétluan

Két qua quan tric trong giai doan 2016 - 2018 cho
thdy, 6 nhiém bui min (PM, ) & nhiéu TP 16n ctia chau
A 1a khé nghiém trong. Két qui quan tric PM, tai
15 TP déu c6 gid tri PM, , trung binh nam vugt qua
gi6i han do WHO dua ra (Muc tiéu 2). Ti 1é s6 ngay
c6 trung binh 24 gi¢ vugt qua giéi han cia WHO tai
nhiéu TP cling § mtic cao. Tuy nhién, mtic do 6 nhiém
bui PM, , tai cdc TP cling khac nhau, TP. H6 Chi Minh
c6 muc do 6 nhiém thap nhét, New Delhi la TP c¢6 mitc
do 6 nhiém bui PM, , 16n nhét, Ha Noi xép thi 10 va
11 (tuy theo tliing nam) trén téng s6 15 TP. Theo doi
dién bién trong giai doan 2016 - 2018 cho thdy, mot s6
TP nhu Béic Kinh, Thdm Duong, Thanh D6, Thugng
Hai (Trung Qudc), Ha Noéi (Viét Nam), nong do bui
PM, . da c6 xu hudng gidmm

4. WHO Air quality guidelines for particulate matter, ozone,
nitrogen dioxide and sulfur dioxide, Global update 2005.

5. Claire L.Leiser, Heidi A. Hanson, Kara Sawyer, Jacob
Steenblik, Ragheed Al-Dulaimi, Troy Madsen, Karen
Gibbins, James M.Hotaling, Yetunde Oluseye Ibrahim,
James A.Van Derslice , Matthew Fuller, “Acute effects of air
pollutants on spontaneous pregnancy loss: a case-crossover
study”, Fertility and Sterility. 2018.

ABSTRACT

Keyword: AQI, air quality, PM

2.5

A STUDY OF FINE DUST POLLUTION (PM, ) IN ASIAN CITIES

Recently, fine dust pollution (PM, ,) has become one of the problems in many countries, including Asian
countries. Monitoring devices located at 15 US embassies and consulates in the period 2016-2018 show results
of assessment of PM, . dust in some Asian mega cities, which is quite serious. The monitoring results in the
15 Asian mega cities indicate that all of them have average annual PM,, values exceeding the limits set by the
WHO (Goal 2). In some cities, the percentage of days whose average PM, _ parameter in 24-hour exceeding
the WHO limit appears high. However, the level of PM,, dust pollution in those cities is quite different. Ho
Chi Minh City has the lowest pollution level. New Delhi has the highest level of PM, . dust pollution, while
Hanoi is ranked the 10th. Data of the period 2016 - 2018 show that in some cities such as Beijing, Shenyang,
Chengdu, Shanghai (China) and Hanoi (Vietnam), there is a declining trend of PM,, dust concentrations.
Due to the limitation of data sources, the assessment in this article focuses only on the fine dust PM, . in the
center of those cities, while their suburban areas might have lower levels of PM,, dust pollution.

PM,, Asian cities ambient air.

Vuong Nhu Ludn, Mac Thi Minh Tra
Northen Centre for Environmental Monitoring

Vietnam Environment Administration
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¢ Méi trusng

DE XUAT MO HINH TINH TOAN QUA TRINH PHAN TAN
CHAT O NHIEM TREN KHONG GIAN DO TH| BUONG PHO

Nguyén Phuong Ngoc!
Tran Van Dy 2

TOM TAT

(BVMT).

Bai bao néu lén hién trang 6 nhiém khong khi do thi tai Viét Nam, dé xudt mo hinh toan hoc tong quat
phén tich qua trinh phén tdn chdt 6 nhiém vao khi quyén. M6 hinh todn hoc dugc x4y dung dua trén hai
phuong trinh co ban la: phuong trinh chuyén dong xody va phuong trinh Poisson d€ tinh ham dong xoay.
Duia trén mo hinh tinh toan tac gia dé xudt mot s6 giai phap giam thiéu cac tac dong 6 nhiém tiéu cuc dén moi
trudng do phuong tién vén tai gay ra bang viéc kiém soat ché do suc khi.

Tw khéa: O nhiém khong khi, ché do suc khi, phudng trinh phan tdn chdt 6 nhiém, bdo vé moi trudng

1. bat vin dé

Trong tong lugng phat thai gy 6 nhiém mai trudng
khong khi do thi thi khi thai ti cac phuong tién giao
thong co gisi duong bo dong gép nhiéu nhat. Hién nay,
van dé 6 nhiém moi trudng khong khi dang ngay cang
gia tdng tai Viét Nam va cac thanh pho 16n trén thé gi6i.
Ngoai ra, khi thai tli cic phuong tién giao thong co gisi
1a loai khi thai rat khé kiém soat. Hién nay, xu huéng
trén toan thé gidi dang ngay cang tap trung dau tu va
phat trién nhiéu hon dén hinh thic van tai bang duong
sat. Theo s6 liéu nghién ctiu cho thdy lugng khi thai vao
khi quyén ctia phuong tién bang dudng sat it hon nhiéu
so v6i khi thai ti phuong tién dudng bd. Tuy nhién
trong thuc t€ dé dang nhan thay, hinh thic van tai bang
duodng bd mang lai nhiéu tién ich hon so véi dudng sat
vi cho phép giao hang truc tiép dén déi tugng ti€p nhan.
Theo s0 liéu thong ké, cudng do van chuyén ngudi va
hang hoa bing dudng bo tai Viét Nam hién nay dang
ngay cang gia tang. Diéu d6 cang thé hién qua s6 lugng
cac dy an xay dung duong cao téc 16n nho dang dugc
Nha nudc va Chinh Pht Viét Nam dic biét quan tam.

Trong céc loai phuong tién giao thong thi xe mo to,
xe gan mdy chiém ty 1¢ 16n nhat ciing la ngu6n phat
thai chat 6 nhiém 16én nhat. Theo s6 liéu thong ké vé
khi thai tit hoat dong giao thong tai Ha Noi c6 dén 70%

' Khoa Xdy dyng, Trudng Dai hoc Kién triic Da Ndng

lugng khoi bui gy 6 nhiém khong khi tai Ha Noi la
do hoat dong giao thong. Vi hon 4 triéu phuong tién
giao thong, hoat dong giao thong chi€m téi 85% lugng
khi thai CO, va 95% lugng cac hgp chit hitu co dé bay
hoi ma mat thuong khéng quan sat dugc. Ngoai ra,
trong tong tit ca cac yéu t6 tac dong tiéu cuc dén moi
truong, phuong tién van tai duong b dong gop khoang
49,5% tiéng On, tdc dong dén khi hau - 68%, 6 nhiém
moi trudng - 71%, ding sau la dudng sit. Nghién ctiu
cho thdy, mdi chiéc 6 t6 thai ra khi quyén khoang 200
thanh phan khac nhau. Trong khi thai ctia dong co c6
chtia cac chat hydrocacbon bao gom thanh phdn nhién
liéu chua chay hodc chua chay hoan toan (bui cacbon),
nodng d¢ khi thai sé taing dang ké néu nhu dong co chay
& tdc do thap hodc tai thoi diém tang téc do khi bat dau
xudt phat (diing den giao thong). Tai thai diém nay,
khi 1ai xe nhén ga, cac nhién liéu chua chay dugc giai
phong ra moi truong khoang gép 10 1an so véi khi dong
co dang chay & ché do binh thuong. Khi thai cia dong
co hoat dong bing xang trong diéu kién binh thuong
chtia trung binh 2,7% cacbon monoxide. Véi viéc giam
toc do xe thi ty 1é chat khi thai nay sé tang lén khoang
3,9% va khi & téc do cham sé ting 1én 6,9%. Bén canh
do, bui dat da, cat ton dong trén dudng do chat lugng
duong kém, do dudng bin va do chuyén chd cac vat
liéu xay dung, chuyén ché rac, khi cac phuong tién

2Ban Qudn ly dy dn dudng cao téc Da Nang - Qudng Ngdi, Tong Cong ty ddu tu va phdt trién dudng cao toc Viét Nam
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giao thong chay qua bui tit mdt dudng bdc 1én cling
la mot ngudn gay 6 nhiém khong khi. Sy hinh thanh
bui giao thong xuit phat tii cac dong xe luu thong trén
duong, dac biét 1a khi ham phanh, cac 16p xe sé ma sat
manh véi mdt dudng lam mon dudng, mon cac 16p
xe va tao ra bui d4, bui cao su va bui sgi. Cac bo phan
ma sat ctia phanh bi mon cting thai ra bui kém, dong,
niken, croém, sit va cadimi. Cacbon monoxide, cacbon
dioxide va hau hét cac khi thai tii dong co déu ning
hon khong khi, vi vay tat ca chung sé tich ty trén mat
dat va gay ra moi de doa dang ké va tac dong truc tiép
dén nguoi di dudng, cling nhu dan cu séng ven duong.
Vi vay, viéc phan tich va danh gia kip thoi néng do
va su phan tan cac chit 6 nhiém trong khong khi tac
dong dén dan cu do hoat dong giao thong van tai la
mot nhiém vu quan trong trong van dé git gin an toan
moi truong tai cdc do thi 16n hién nay. Ngoai ra sy
phén tan chat 6 nhiém chiu tac dong 16n cta téc do
(van toc) va hudng ctia gié. Do d6 viéc nghién ctiu quy
tac quy hoach bé tri cac toa nha trong khu vuc dan cu
nham muc dich tich hgp cac ving xody luu thong phu
hgp cho cac khéi khong khi 6 nhiém cling la mét vin
dé dang dugc quan tam. Tl d6 lam co s& dé€ xay dung
phuong an quy hoach phu hgp cho viéc phat trién do6
thi bén viing.

Hién nay tai Viét Nam, con ton tai nhiéu van dé
trong viéc 1ong ghép mdi truong trong quy hoach do
thi. Dinh hudng phat trién kinh té - xa hoi (KT-XH)
cua tliing ving mdi chi dya trén céc van ban quy hoach
phat trién KT-XH va an ninh quéc phong, nang cao
doi song xa hoi, phan bo dan cu, lao dong va phat trién
o 6 ha tdng. Khia canh moi trudng trong céc tai liéu
nay chi méi dung lai & mutc d6 rat chung, cac yéu to
moi trudng chua dugc danh gia, phan tich day da va
c6 tinh thong nhat. Quy hoach do thi hién nay chi xay
dung dugc cac ké hoach quan ly hoat dong xay dung
trong do6 thi, vi thé chua kiém soat dugc cac van dé
modi trudng nay sinh trong phat trién d6 thi ma van
chay theo giai quyét cac hau qua vé moi truong. Viéc
phén tich ddnh gid mtc d¢ 6 nhiém moi trudng méi
chi diing lai & viéc quan trac va do dac, vi vAy nhom
nghién ctu dé xuit mo hinh tinh todn phan tich cu thé
qua trinh phéan tan chét 6 nhiém, ti d6 1a tién dé cho
cac dé tai nghién ctiu mé rong, danh gia tac dong moi
truong cho ting khu vic quan trdc nhim muc dich
xay dung cac bién phap phu hgp trong cong tdic BVMT
do thi.

2. Muc tiéu nghién ciu

- Panh gia thuc trang 6 nhiém khong khi gin cac
tuyén duong giao thong tai mot s6 do thi 16n trén ca
nudéc;

- D€ xuit mo hinh tinh todn qua trinh phan tdn
chét 6 nhiém.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

- D€ xudt mot s6 phuong phap gidm thiéu cic tac
dong tiéu cuc dén moi truong do phuong tién van tai
bang cac phuong phap quy hoach c6 tinh dén sy anh
huéng ctia ché d6 suc khi.

3. Thuc trang 6 nhiém khong khi tai mot s6 do
thi trén ca nudc

Hién nay, tai cac do thi 16n cta nudc ta dang phai
do6i mat véi tinh trang 6 nhiém khong khi ngay cang
tang cao. Mtic d6 6 nhiém tai cdc d6 thi rit khac biét,
phu thu¢c vao quy mé do thi, mat do dan so6, ddc biét
la mat do giao thong va toc do xay dung.

Theo Bédo cdo tac dong mdi truong nam 2016 cho
rang, trong cac vin dé 6 nhiém moi trudng khong khi
tai cac d6 thi Viét Nam thi vin dé 6 nhiém khong khi
do bui van 1a vin dé hét stic n6i com. Ti1é s6 mau quan
trac TSP vugt QCVN ctia cac chuong trinh quan tric
quéc gia ludn 16n hon 80% s6 mau quan tric trong
nam. Cac chat khi 6 nhiém SO,, CO v€ co ban van nam
trong gidi han QCVN, riéng khi O,, NO, da c6 dau
hiéu 6 nhiém trong mot s6 nam gan day (Bang 1)[1].

Béang 1. Ti 1é s6 mau vugt chuin trong nim ddi véi cac
thong s6[1]

Thong s 2012 | 2013 | 2014 | 2015 | 2016
TSP (%) 86.73 | 87.19 | 89.52 | 85.36 | 88.89
SO, (%) 1.18 1.88 0.74 0.00 0.00
CO (%) 5.75 1.51 1.65 0.97 1.27
NO, (%) 2.21 0.94 1.87 4.24 0.66

Ngudn: S6 liéu tong hgp tix cdc chuong trinh quan trdc quoc
gia tai 37 d6 thi lén , TCMT 2016

Llurfnh

A Hinh 1. Biéu do dién bién nong do TSP trung binh gdn cdc
tuyén dudng giao thong tai cdc thanh phd lon [1].
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A Hinh 2. Biéu do dién bién nong do bui PM, trung binh
ndm tai mot s6 tram quan trdc ty dong lién tuc[l]
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A Hinh 3. Biéu d6 dién bién nong do NO, trung binh ndm
mot s6 tuyén dudng giao thong tai cdc do thi lén[1].

A Hinh 4. Biéu do dién bién nong do CO trung binh ndm mot
s6 tuyén duong giao thong tai cdc do thi[l].

Qua céc s0 liéu cung cép tu biéu do6 giup dua ra
danh gia téng quan vé muc d6 6 nhiém mai truong tai
cac do thilon cht yéu do phuong tién vén tai gy nén.
Nhin chung phuong tién van tai thai ra rat nhiéu cac
chét tuy nhién ndi bat van la cac thanh phén riéng 1é
cua chung nhu: oxit cacbon, nito dioxide, nito oxit, luu
huynh dioxit, b6 hong, bui.

Theo bao cdo cua Phong CSGT Ha Noi cho biét
tinh trung binh méi thang, TP. Ha No6i dang c6 thém
hon 27 nghin 6 t6, xe mdy, xe dap dién dugc cdp bién
s6 dé€ d6 ra dudng. Dong thai chua ké 1,2 triéu phuong
tién ti ngoai tinh vao Ha N¢i tham gia giao thong. T6c
do gia tang phuong tién van tai hang nam 10-12% da
tao ra ap luc ngay cang 16n dén chat lugng mai truong,
ach tac giao thong va hiéu qua ctia van tai cong cong
tai cac do thi 16n. Hé qua 1a ndng d6 6 nhiém sé ngay
cang ting lén déang ké.

4. M6 hinh toan hoc phan tich qua trinh phan
tan chat 6 nhiém

bé danh gia miic d6 6 nhiém khong khi bai cac
chét 6 nhiém do phuong tién van tai gy ra tac gia dé
xudt giai quyét bai toan dong luc hoc dua trén viéc xac
dinh vén téc cta ludng gid trén dudng phd. Trong do
st dung cac phuong trinh co ban gom: phuong trinh
chuyén dong xody (1) va phuong trinh Poisson d€ tinh
ham dong xoay (2) [2,3,5,15-16,20-21].:

('“-:-.-__. x f-!"'_':f ___.'I 0 (1)

-

£ Fals iy |
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Tuy nhién, do su phén tach ctia luong khi xay ra tai
cac diém goc ctia toa nha, do d6 cin phai gidi bai toan
tinh todn cudng do cua chung, d€ gidi quyét bai toan
nay st dung hudng theo cac tai liéu [6,12,15].

Dé6i v6i phuong trinh Poisson trén mit phing ton
tai chuéng ngai vat (diéu kién khong ro ri) thi diéu
kién bién y = 0.

Tai ranh giGi d4u tién (bién gidi vao) cta ludng khi
dén mién tinh toan cin dua ra vecto van toc ctia ludng
khi tuong ting v6i ham vo huéng ctia dong chay y va
d¢ xody ctia dong chdy w: y| ., =W, va |, =w,.

Tai bién gidi trén cia mién tinh toan véi diéu kién
khong ro ri: y = const.

Tai bién gi6i thoat ctia ludong khong khi tii mién
tinh todn, cac diéu kién bién mém dugc thiét lap cin
thiét cho viéc dong cac phuong trinh sai khac.

St dung phuong phap thiét lap nghiém theo thoi
gian t d€ giai bai toan thtly dong luc hoc. Diéu kién tai
thoi di€ém ban déu t = 0, d6i v6i phuong trinh d6 xody
clia dong chay c6 diéu kién ban ddu w|_, = 0 hodc w| _,
= w,(%.y).

Bai toan vé sy van chuyén chit 6 nhiém trong
khong khi trén duong pho da dugc giai quyét sau khi
giai dugc phuong trinh (1) va (2) va tinh todn truong
van toc ctia ludng gid. D€ mo hinh héa qua trinh nay,
phuong trinh truyén tap chat trong khi quyén dugc st
dung [6,12,15]:

TR o i

e e o I T T R :‘-'_I:r_.-lrkr'l-. % - v, 3(3)

Trong d6 C - n6ng d6 chét 6 nhiém; u,v - thanh
phén vecto van t6c gid; pu = () — hé s6 khuéch tin
hoén loan; Q - cuong d6 phét tan ¢hit o nhiém; §(x-x),
8( y-y,) - ham Delta Dirac; x,, y, - toa d6 ctia nguén
phat thai; o — hé s6 tinh dén su phan hty hoa hoc chat
6 nhiém; t - thoi gian.

Dbon gidn hoa phuong trinh bang cach xét qua trinh
phan tan ding yén cta tap chat, phuong trinh cé dang
nhu sau:

2(p ), 2500 ¢, @
o | el

Oz [y

[ Y

Néu cudng do nguodn phat thai M, gr/s dugc dat



tai mot diém c6 toa do x=0, y=0, z=H, thi cac diéu kién
bién ctia phuong trinh (4) dugc xay dung nhu sau:

u.C = M-§(y)-8(z-H), véix = 0 (5)

C>0v6iz =0 vavéi |y|>ee (6)

b, :.’__'E_ véi z=0, (7)
iz

= [}

Trong d6 8(y), 6(z-H) — ham Delta, m!

biéu kién (5) cho thdy, dong tap chét d6i luu ti diém
ngudn bang cudng do ctia nod.

biéu kién (6) cho thdy, ndong do chit 6 nhiém giam
theo khoang cach so véi nong do tii nguon phat thai.

Phuong trinh (7) la diéu kién khong thdm nudc cta
bé mit d6i véi tap chit. BEé médt dém c6 thé hap thu mot
phén hodc hoan toan tap chat. Vi duy, mot bé mit nudc
hodc bé mat uét cé thé hdp thu cic tap chit khi, hoa
tan chung, ling dong cac chit 6 nhiém phén tan lén bé
mat. Trong diéu kién nay diéu kién khong tham nudc
(7) dugc thay thé bang diéu kién thim mot phan hodc
toan bo.

Dé€ giai phuong trinh (4) véi diéu kién bién (5), (6)
va (7) can c6 cac thong s6 vé sy phan bd chiéu cao cua
khi quyén, toc do gi6 va h¢ s6 khuéch tan hon loan D,
Dy.

Viéc tinh toan dugc thuc hién trén Iudi vi sai hinh
chtt nhat. St dung phuong phap nay, ban c6 thé tao
thanh bat ky hinh thtc toa nha nao trén dudng phé va
chon vi tri tuong doi ctia chung.

Trén phuong trinh phén tdn chdt 6 nhiém ta thay
yéu t6 toc do gio va hé s6 khuéch tan hon loan la cac
thanh phan quan trong anh hudng dén sy phan tan cac
chat 6 nhiém. Do d6 d€ giam thiéu noéng do 6 nhiém
khong khi trong khong gian do thi can thiét phai quan
tam dén viéc kiém soat ché do suc khi ctia khi quyén.

5. D€ xudt mot s6 giai phap giam thiéu cac tac
ddng tiéu cuc dén mdi trudng do phuong tién van tai
bang viéc kiém soat ché d¢ suc khi

Hién nay tai Viét Nam mo hinh quy hoach theo ban
cd 0 1a mo6 hinh dugc st dung réng rai tai cac khu vuc
quy hoach do thi. M6 hinh nay quy hoach hé thong giao
thong véi nhiing con dudng cit nhau vudng goc, tao
thanh nhiing 6 vudng (hoac chii nhat) giong nhu hinh
mot ban 5. O trong d6 ngusi ta sé quy hoach thanh
mot cum nha & cho dan cu va nhiing con dudng nam
gitia cac cum dén cu tao thanh hinh dang cac “hém nui”,
v6i vach nui la mét tién nha & hai bén duong.

Ta thdy, tai khong gian trén mét dudng bén trong
khu dén cu gi6 gay ra nhiing dong xody tuan hoan, kéo
theo cac chit 6 nhiém ti phuong tién van tai dén mat
tién clia cac toa nha va nhiing dong xoay kich thudc nho
ciing dugc tao nén tai cac phan tudng goc canh cta phia
mdt toa nha. Su luu thong khong khi nhu véy trong cac

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

A Hinh 5. M6 phéng sy dich chuyén ciia ludng gid tai khu viic
dan cu dang hém niii trong diéu kién tudng chdan néng [19]

“hém nui” dan dén su gia ting nong do khi thai tai
mdt cac toa nha ti€p theo tinh ti huéng dén gio, vi
dong xoay 16n dau tién sé mang theo hau hét cac chat
6 nhiém ti nguoén va ching giti ching lai & ting thap
ctia cac toa nha tiép (Hinh 5).

Tac dong chinh cta cac chat 6 nhiém khi quyén sé
tap trung trong pham vi 3 tdng d4u tién (it hon 4 tang),
thuc té€ cho thdy su gia ting dang ké vé ty 1é méac bénh
ho hép & tré em song chu yéu & 4 ting dau tién cta toa
nha. Do do, khi lya chon va quyét dinh noi & tai cac
toa nha chung cu, ngudi dan nén chon cac can ho nam
tu tAng 5 tré 1én d€ tranh dugc cic yéu t6 6 nhiém moi
truong tac dong tiéu cuc dén stic khoe gia dinh.

Dé giam thiéu thiét hai cho stic khoe ctia ngudi dan
song gan duong do thi, can ap dung phuong phap tich
hop dé€ danh gia chat lugng moi trudng séng co tinh
dén cac yéu t6 tac dong chinh. Diéu quan trong la xac
dinh cac nguyén nhéan chinh va co ban dé€ xay dung
phuong phap lam giam tac dong ctia giao thong duong
bd dén mai truong song. Theo quan sat va nghién ctiu
thuc dia, khi phat trién cac du 4n quy hoach khu dan
cu gan lién v6i quy hoach moéi trudng, dau tién can
dua ra cac danh gia vé sinh vé ché d¢ suc khi du doan,
cing nhu danh gia mtic 6 6 nhiém khong khi dy kién.
Co s6 dau tién d€ danh gid ché do suc khi cin thiét
phai gin lién v6i quan diém vé cdm nhén nhiét 6 cta
co thé con ngudi, sau d6 tiép tuc tudn thu dén cac yéu
t0 vé tiéu chudn 6 nhiém moi trudng do thi.

Vao mua he, t6c do gié thuin lgi nhit nam &
ngudng tu 1- 4 m/s. Hiéu ting kich thich ctia gi6 xay ra
G t6c d6 16n hon 6-7 m/s [7].

Nong do chét thai giam di dang ké véi téc do gio
nam trong pham vi 1 +3 m/s, con véi téc do gio 16n
hon 3 m/s thi n6ng d6 6 nhiém giam va can bang mic
do 6 nhiém khong khi trén toan bd mang ludi dudng
ph6 do thi. Diéu nay chiing té rang khi cac khi thai
phat ra va hoa tron trong khong khi, ban than cac
thanh phan riéng lé ctia khi thai sé mat di tinh dong
ndng cta chuing, do hién tugng khuéch tan va lam
gidm mat do (su trao d6i nhiét gitia khi va tan nhiét
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cham lai), khoi lugng riéng ctia khi thai va khong khi
nhanh chéng cin bang nhau [5].

Viéc nghién ctiu cac muc tiéu quy hoach va cong
tac phat trién do thi dong gép mot vai trd quan trong
trong viéc phat trién do6 thi bén viing, hién nay cac du
an quy hoach it quan tdm nhiéu dén céc tiéu chuin
vé sinh mdi truong khong khi. Vi vay, d€ xay dung
dugc mot phuong an thiét ké t6i uu phtt hgp véi cac
tiéu chudn moi trudng can thiét phai ddm bao phuong
trinh co ban sau [12]:

- LR (4)

{:‘u:.:.'. e ff‘e

Trongdé C__j-ndng do téi da cho phép ctia thanh
phan riéng 1é cua khi thai; UCj - van tdc gié (m/s),
cung cap su phaloang ctia cac thanh phan trong khong
khi dén néng do cho phép trén 1 doan duong.

Két qua chia (3) va (4) va logarit, ta thu dugc
phuane trinh sau:

|
. =N, ==In f‘l Q)
¢ S

Trong do:
u, - van toc gié trén dudong pho theo phuong an
thl(’f -4 ayy hoach sé dugc diéu chinh (m/s);

ff

.. (- dung trong ctia thanh phan trong khong
khi (tinh theo 1 don vi C_ ) v6i cic thong s6 vé luu
lugng giao thong trén dudng pho.

Vé trai ctia phuong trinh (5) phan anh sy thiéu hut
khi hodc van toc gié Au= (u - u), can thiét d€ dua
dung trong ctia cac thanh phan trong khong khi xung
quanh dat tiéu chudn v¢é sinh bang cach thay d6i cac
quyét dinh quy hoach.

Toén tai mtic do tuong quan ctia nong do khi thai
va van t6c gio tinh ti huéng théi dén truc ctia duong,
thong s6 b/H va mat do cta cac toa nha [12], ¢6 thé
khang dinh ring, viéc kiém sodt noéng do 6 nhiém
khong khi gay ra do phuong tién vén tai tai khong gian
duong ¢ mic d6 tiéu chudn co thé dugc duy tri bing
viéc kiém soat ché d¢ suc khi. Diéu kién thong gi6 ctia
duong dugc dam béo boi su lua chon vi tri clia tuyén
duong theo hudng gi6 thdi, s6 tAng cua cac toa nha va
phuong phap lap quy hoach.

Tl cac thi nghiém da ching minh rang, hiéu tng
tic ché t6c do gié do su can trd cua vét can, cu thé &
day 1a cac toa nha sé cht yéu xay ra & khoang gitia
cta “hém nai”, con & vi tri mat tién thi xay ra it hon.
biéu nay c6 thé dugc giai thich bdi tai khu vuc nay
xudt hién ctia cac chét khi khac nhau khién mat d6 khi
tang lén, cadc thanh phan trong khong khi dugc pha
tron hon loan theo cac hudng khac nhau, tai cdc ving
géc canh cling xudt hién cac dong xody nho, & day cac
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ludng xody khong khi va dap vao nhau, tu do khién
cho sy luu thong khong khi bi can tré. Két qua cho
thdy v6i khoang cach ctia hém nui nam trong pham vi
ti 15...30 m thi kha nang luu thong ctia khong khi bi
can trd dang ké. Ngoai ra phai tinh dén su luu thong
ngugc tai cac khoang hém nui cua khu vuc dan cu.
Vi chiéu rong duong nhé hon 3H (d6 cao toa nha) da
quan sat thay su luu thong ngugc kin cta tap chat, c6
nghia la tai ddy dong xody gitia cc toa nha la 6n dinh,
khi khong thodat dugc khdi khong gian kin. Vi vay, khi
dua ra quyét dinh thiét ké, can luu y rang trong mot
tinh huéng quy hoach nao d6 c6 thé gay ra cic truong
hop 6 nhiém nguy hiém bai sy luu thong ngugc kin
cua tap chat.

Viéc phat trién hé thong danh gia chit lugng moi
trudng co tinh dén mic d 6 nhiém khong khi ban
dau gay ra boi cac phuong tién van tai va yéu to suc khi
thuc su la can thiét tai cac khu vuc dong dan cu, cling
nhu tai cac khu vuc tuyén pho chinh.

O nhiing khu vuc dia Iy noi c6 gié manh chiém uu
thé, dan dén hién tugng mit nhiét co thé ctia dan cu
song tai d6 va anh hudng dén stic khoe ctia ho, thi viéc
bao vé khu dén cu khoi cdc anh hudng cta gié lanh la
cin thiét. G day bao gdm céc phuong tién quy hoach
chdn gid, co6 tinh dén dic diém cta dia hinh, s6 ting
cua cac toa nha, phuong phap quy hoach, trong cay...

Cung v6i do su thong gidé trén duong chua dam
bao yéu t6 thodi mai - v6i van toc gié nhoé hon 5 m/s -
dugc quan sat thdy trong ndm tai cac viing riing va doi
nui vao mua he. Tham chi ¢6 noi téc do gié thap hon
(duéi 3m/s), gi6 tinh (0-1m/s) dugc ghi nhén tai cac
vung 4m udt. Ro rang, trong cac khu vuc khi hau nay,
can phai quan tdm dén cic yéu t6 nham phat trién do
thi d€ cho mang lai cam giac nhiét thoai mai va mdc
do thong gi6 tu nhién ctia duong phd. Co thé git gin
va tang cudng téc do gio ban dau tai cac khu vyc na
bang cach nhu tang khoang cich gitia cdc toa nha. O
mot s6 thanh pho sti dung kha nang giti lai van toc gio
ban d4u bing cach vin dung dia hinh thung ling, su
luu thong gié ctia cac khoi khong khi...

Tuy nhién, trong moi trudng hop, nén loai trii kha
ndng xudt hién mot luong khong khi luu thong tai
khong gian dudng phé lam ngén can su trao d6i khong
khi ctia cac hudng gié chinh. Do do, khi xay dung
duong pho can dp dung cac phuong phap ky thuat véi
s6 lugng han ché cac tdoa nha nhiéu phén, nhiéu géc
canh, tao nén cac hém nui. Vi du: dich chuyén truc
ctia cac toa nha vao mot hang, vi tri ctia chung 6 mot
goc hodc thut vao tu dudng vach xay nha va thay daéi
s0 lugng tang hodc cdu trac thiét ké cta toa nha [11].

Thuc té€ cho thdy, tai cac thanh phé 16n c6 yéu t6
quy hoach lich st lau doi thi khong bat kip véi téc do
co gidi hoa ctia xa hoi. Hién trang quy hoach cii chiu



ap luc 16n va nhiéu rai ro bdi cac yéu t6 tac dong moi
trudng gdy nen.

Dé giai quyét van dé nay cin tao ra mdt moi trudng
song lanh manh, cht yéu phat sinh & trung tim thanh
pho 16n trong diéu kién tu dong hoa can thiét sii dung
cac bién phap tdi thiét va lap ké hoach triét dé theo
huéng méi nhu viéc dua xe tai, container ra khoi khu
viic khu dan cu, mé rong khu phd, mé rong phé dibo. ..

Giam ti 1é méc bénh tai cdc khu vuc dan cu do tac
ddng tiéu cuc ctia phuong tién giao thong la két qua cua
viéc thuc hién cac hoat dong giao thong va quy hoach
d6 thi & quy mé I6n. Vi dy, chuyén déi giao thong diing
sang mang luéi dudng cao toc tai khu viic ngoai 0; phat
trién mang lu6i duong hién c6 va bé sung méi ngoai
hién trang dang co; thiét 1ap hé thong géc bén do, trang
thiét bi cho bai do; trong khu vuc dan cu trung tdm loai
trit cac ving giao thong bang phuong tién va thay vao
d6 bing hinh thtic di bo.
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PROPOSED MODEL FOR CALCULATION OF POLYMERIZATION
PROCESS ON THE STREET URBAN SPACE

Nguyén Phuong Ngoc
School of Construction, Da Nang Architecture University
Tran Van Dy

Da Nang - Quang Ngai Expressway Project Management Unit (DN-QN EPMU), Vietnam Expressway
Corporation

ABSTRACT

Batch reactors were used to characterize the short-term effects of reverse osmosis (RO) concentrate
injection on the activated sludge taken from the domestic wastewater treatment plants (WWTP). In this
study, 0.1L and 0.2L RO concentrate was added into the batch reactors; the mixed liquids was stirred using the
aeration in the bottom of each reactor during 3 hours. This study focused on the change of the supernatant
composition (DOC, protein and polysaccharide) and the sludge fouling propensity, after a peak of concentrate
in the sludge. The results demonstrated that the presence of RO concentrate affected no significantly the
DOC, protein and polysaccharide concentrations in the sludge supernatant (in comparison at T= Oh and
T= 3h). In addition, no significant change of the sludge filterability was observed after the RO concentrate
added into the sludge. HPLC-SEC analysis was employed to study the effects of RO concentrate on the
production of protein-like SMPs. A significant peak of protein-like substances with a molecular size of 10-100
kDa was observed immediately in the supernatant after the addition of RO concentrate. The increase of both
small and large protein-like substances in the supernatant after three hours of reactor may be caused by the
microorganisms mainly release protein-like SMPs when facing the stress of toxic component that contained
in the RO concentrate.

Key words: Reverse osmosis, concentrate, membrane bioreactor, organic matter, and fouling propensity.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

KIEM SOAT 6 NHIEM VA TAI SUDUNG NUGC THAI -
NGHIEN CUU DIEN HINH VOI NGANH CONG NGHIEP
GANG THEP

1

Nguyén Viét Anh, Nguyén Tra My
Tran Thu Huong, Vi Thi Minh Thanh

TOM TAT

St dung cac cong cu tinh toan, mo hinh héa dé€ lugng hoéa cac chat 6 nhiém chinh trong cac dong thai, mtic
tiéu thu nang lugng, ddnh gia mic do phat thai, uéc tinh muc tiéu thu nang lugng, tii d6 du bao dugc hi¢u
qua ctia cac bién phép kiém soat 6 nhiém, cai thién quy trinh san xudt, san xudt sach hon, luon 1a mot van dé
ma cac doanh nghiép, co s san xudt quan tim. Trong nghién ctiu nay, Nha may san xudt gang, thép duogc
lya chon, mo hinh cin bing vat chit va cAn bang ning lugng trong san xuit va trong cac tram xu ly nudc thai
dugc mo phong biang phan mém STAN (subSTance flow ANalysis) va SANKEY. Chi tiéu COD dugc lua chon
dé phan tich dong vat chat, danh gia hiéu sudt ctia cac cong doan xt ly nudc thai. Kich ban nang cp tram xu
ly nuédc thai dé tai st dung dugc nudc thai trong Nha may dugc dua ra, so sanh mtic tiéu thu ning lugng va
can bang nudc trong Nha mdy véi kich ban hién nay. Két qua cho thdy, xti Iy b6 sung nudc thai d€ tai st dung
ngay tai Nha may, st dung cong nghé loc dia (DF), mang siéu loc (UF) va khu trung bang tia cuc tim (UV) cho
phép tiét kiém lugng nudc cdp 10.000 m*/ngay, dém va tiét kiém nang lugng dién tiéu thu 1.489,5 kwh/ngay.

Tu khéa: Cong nghiép gang thép, xii ly va tdi sit dung nudc thdi, can bang ndng lugng, can bang vat chdt,
STAN, SANKEY.

1. bat van dé nudc thai khac nhau, thong qua cong cu Phén tich dong
vat chat (MFA) v6i phan mém STAN va phan mém mo
phong can bing ning lugng SANKEY, lam co s& cho
cac doanh nghiép cin nhac, 14p va thuc thi ké hoach xt
ly va tai st dung nudc thai trong pham vi doanh nghiép
mot cach hiéu qua.

St dung cac cong cu tinh toan, mo hinh héa d€ c6
thé lugng hoéa cac chit 6 nhiém chinh trong cac dong
nudc thai cong nghiép, ti d6 danh gid mic do phat
thai, du bdo hiéu qua cta cac bién phép kiém soit 6
nhiém, ciing nhu udc tinh dugc chi phi va lgi ich tu
cac kich ban cai thién quy trinh san xuat, ing dung san 2. Vat liéu va phuong phap nghién citu
xudt sach hon, cac kich ban quan ly nudc thai, kiém
soat 6 nhiém va tai st dung nudc thai sau xt ly, nhét 1a
udc tinh dugc mtuc tiéu thu nang lugng ctia Nha may
& cac kich ban khac nhau. Bay luon la van dé dugc cac
doanh nghiép, nha quan ly, nha nghién cttu quan tam.

Nhom nghién ctiu da lya chon mot Nha may san
xudt gang, thép dién hinh & Viét Nam v6i cong sudt 4
triéu tdn/nam, ndm ven bién dé€ thyc hién nghién ctu.
Nha may st dung cong nghé san xudt than cdc véi ky
thuédt dép coc uét va quy trinh cong nghé luyén gang,

Nghién ctu dién hinh nay Iya chon nganh cong  th¢p 1o cao, 16 théi. Céc dit liéu san xuat, quan Iy nudc
nghiép luyén gang thép, mot trong nhiing nganh cong  thai cia Nha may luyén gang thép dugc thu thap tit
nghi¢p ndng c6 lugng chét thi phat sinh 16n va nguy  thyc t€ van hanh, dit liéu vé quy trinh cong nghé sin
cd gy 6 nhiém moi truong dé nghién ctiu, dnh gid, so  xyj4t chinh, day chuyén xti ly cac loai nudc cap va xt ly
sanh mtc tiéu thu nang lugng theo cdckich ban quanly  c4c Joai nudc thai, cac dong nguyén liéu dau vao, san

'Vién Khoa hoc va Ky thudt Moéi trudng (IESE), Trudng Dai hoc Xdy dung
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phdm cta cdc cong doan sin xuit... Nghién ctiu ciing
dya vao cic Bao cdo Panh gia tac dong moi truong,
Bdo cdo hoan thanh cong trinh BVMT da dugc phé
duyét ctia cac nha mdy luyén gang thép & mién Bic,
mién Trung, mién Nam d€ dua vao md hinh tinh todn.

Cac quy trinh cong nghé, lugng cua cic dong
nguyén liéu dau vao, san phdm d4u ra hang nam cua
cac cong doan chinh trong qua trinh san xuét gang thép
nhu thiéu két, 10 cao, 10 thdi, luyén thép duc phoi...
dugc xem xét, cung véi cac loai chét thai tuong ting
phat sinh nhu chat thai ran, khi, nudc thai.

Bén canh viéc tinh todn cdng sudt, hiéu suit xu ly,
lugng chat thai vao va ra ciia moi cong doan xt ly tai
cac tram xu ly nudc thai trong Nha mady, nghién ctiu
cting tién hanh tinh toan nang lugng tiéu thu cho tling
cong doan, dua trén két qua khao sat thuc té, thong ké
cac thiét bi tiéu thu dién, cong suit va thoi gian hoat
dong (Singh and Kansal 2012).

D€ phuc vu mo6 phong can bang vat chat trong co s
san xudt va trong cac tram xu ly nudc thai, nghién ctu
da st dung cong cu phan tich hé thong véi phdn mém
STAN, cho phép lugng hoéa cac chit 6 nhiém lya chon
trong cac dong nudc thai. Phan mém STAN (subSTance
flow ANalysis) do nhém chuyén gia ctia Vién Nghién
ctu chat lugng, tai nguyén nudc va quan ly chat thai,
Truong Pai hoc Ky thuit Vienna phéi hgp véi Cong
ty phdn mém INKA (Ao) phat trién, nhdm hé trg qui
trinh mo6 phong, phan tich hé thong, dic biét thich hgp
cho bai toan phén tich dong vét chit (Material Flow
Analysis - MFA), tinh todn cin bang vét chét. Phuong
phap tiép can ctia nghién ctu la 4p dung ly thuyét co
ban vé phan tich dong ludn chuyén vét chét, két hgp
v6i nhiing can cu khoa hoc, thuc tién d€ tinh toan ra
lugng chat thai phat sinh ti day chuyén san xuat ciing
nhu lugng hoéa cic chit 6 nhiém trong dong nudc thai.
Tu d6 du bao dugc phat thai, kiém soat 6 nhiém va
dé xuét phuong an gidm thiéu. Cac budc thuc hién cu
thé, sau khi thiét 1ap dugc mo hinh phac thdo céc cong
doan san xudt, cong trinh xt ly trong diy chuyén san
xudt va day chuyén xt ly nudc thai bao gom cac gia
tri dau vao, nguyén vat liéu, quy trinh, dong vét chat,
giéi han hé thong... Phan mém sé dinh lugng dong vat
chat, thuat toan tinh toan st dung cac cong cu thong
ké todn hoc, dua trén dinh luat bao toan vat chit, luu
lugng dugc biéu thi bang khoi lugng chit trén don vi
thoi gian. Két qua sé tinh toan nhiing thong s6 con lai
va biéu dién két qua bang so d6 Sankey.

Dé mo6 td& mo hinh can bing ning lugng ctia hé
thong, v6i tram xu 1y nudce thai, theo cac kich ban xu ly
va tai st dung nudc thai, nghién ctiu da st dung phan
mém SANKEY. SANKEY cho phép thé hién cac dong
vat chdt, nang lugng, su lién hé gitia chung bing cac
mii tén, v6i chiéu rong ctia mii tén ty 1é thuan véi gia
tri ctia lugng vat chat, ning lugng dugc biéu thi.
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3. Két qua nghién citu va thao ludn

3.1. Mé hinh cin bdng vat chdt cho cdc cong doan

sdn xudt chinh

Nha mady san xuét gang thép c6 cong suit 4 triéu
tdn/nam (3 triéu tn thép thanh vin va 1 triéu tin thép
day cudn) véi quy trinh cong nghé 16 cao, 10 théi va
stt dung cong nghé san xudt than c6c biang ky thuat
dép cOc udt. Nguyén liéu va sdn phdm ctia Nha may
ciing nhu lugng chat thai phat sinh cua tting qua trinh
cdng nghé dugc tinh toan chi tiét. Tl qua trinh thiéu
keét, lugng khi thai phat sinh la 911,42 triéu m® khi hay
1,67 triéu tdn khi/nam. T 10 cao, lugng chit thai ran
phat sinh la 2.310.000 tin xi/nam, lugng bui dat té6i
3.631.800 tdn/ndm; Lugng chat thai rdn phat sinh ti
16 cao dat dén 400.000 t4n xi va 200.000 t4n bui/nadm.
Hai cong doan san xudt noéi trén ciing phat sinh lugng
16n nudc thai, 1an lugt 1a 156.7 va 43.14 tAn/nam, chla
nhiéu chit 6 nhiém. Céng doan can thép, dap khuén
ciing phat sinh 6.000 tdn nudc thai/nam.

M6 hinh cén béng vat chit cho cic cong doan san
xudt chinh cia Nha may, st dung phan mém STAN,
dugc thé hién trén Hinh 1.
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A Hinh 1. Can bang vat chdt theo sdn lugng (tdn/ndm) cho
cdc cong doan sdn xudt chinh cia Nha mdy gang thép



3.2. M6 hinh can bang vit chdt cho cdc tram xi
ly nudc thai
So d6 tong quéat quan ly nudc ctia Nha mdy gang
thép dugc trinh bay (Hinh 2). Nha may c6 tram xt ly
nudéc cip riéng, cong suit 60.000 m*/ngay, cdp nudc
cho sinh hoat va san xuat. Nudc thai phat sinh bao
gom nudc thai sinh hoat, nudc thai dap cdc, va cac loai
nudc thai san xudt khac (ttt Nha may dién, cac phan
xudng san xudt khac). Nudc thai sinh hoat dugc thu
gom va dua dén tram xti ly nudc thai sinh hoat dé xti ly
dén cot B, QCVN 14:2008/BTNMT. Tram xt ly nuéc
thai sinh héa dugc xay dung dé xui 1y nudc thai xa ra tit
qua trinh dap cdc. Nudc thai sau xt ly tli 2 tram sinh
hoéa va sinh hoat dugc bom dén tram xt ly nudc thai
cong nghiép, hoa cung véi nude thai ti Nha may dién,
cac phan xudng san xudt khac, dugc xt ly tiép trudc
khi x& ra ngudn tiép nhan (ra bién).

A Hinh 2. S0 d6 quadn Iy nuiéc ciia Nha mdy gang thép

a. Tram xit ly nuéc thdi sinh hoat

Tram xt ly nudc thai sinh hoat c6 céng suét 2.400
m?/ngay, v6i quy trinh xt ly nhu sau: bé diéu hoa - bé
xt ly sinh hoc theo mé SBR - bé khi trung - bom t6i
tram x ly nudc thai cong nghiép dé€ xti ly tiép.

M6 hinh cin bang vét chdt theo COD dugc mo
phong bang phan mém STAN, va dugc trinh bay trén
Hinh 3. Ham lugng COD tai d4u vao tram xt ly nuéc
thai sinh hoat 1a 825,6 mg/L. Vi hiéu suat xt ly 90%
(tinh cho bé SBR), gid tri COD trong nudc thai dau ra
gidm xudng con 82,56 mg/L.

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

b. Tram xi ly nudc thdi sinh hoa (xii ly nudc thdi
dap coc)

Tram xt ly nudc thai sinh héa c6 cong suit 4.500
m’/ngay. Quy trinh cong nghé dugc mo ta (Hinh 4)
v6i cac cong doan: Nudc thai sinh hoa > Bé tach dau >
Bé diéu hoa > Bé tuyén ndi > BE tron > Bé keo tu > B
lang so cdp> Cum bé AO thii I > Bé lang thi cdp thd I
> Cum bé AO tht II > B€ lang cao tai >Bé diéu chinh
pH va cum bé xti Iy héa ly (Fenton) > Bé chiia nudc
sau xt ly > bom vé Tram xt ly nudc thai cong nghiép.
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A Hinh 4. So d6 phan tich dong vat chdt (MFA) theo chi tiéu
COD (mg/L) cho ddy chuyén xii ly nuéc thdi sinh héa

Ham lugng COD dau vao ctia nudc thai sinh hoéa
trung binh 1a 3.750 mg/L. Sau cac cdng doan xt ly héa
ly - sinh hoc tai tram sinh héa, ham lugng COD giam
xudng con 82,5 mg/L, hiéu sudt xu ly 1a 97,8 %.

c. Tram xit ly nudc thdi cong nghiép

Tram xu ly nudc thai cong nghiép c6 cong sudt
36.900 m*/ngay. Quy trinh cong nghé xt ly bao goém:
Nudc thai ti tram sinh héa, tram sinh hoat, va ti cac
phan xudng san xudt chay vao b€ diéu hoa, tit d6 chay
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A Hinh 3. S0 do phdn tich dong vat chdt (MFA)theo chi tiéu COD (mg/L) cho day chuyén xii Iy nudc thdi sinh hoat
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A Hinh 5. S6 do phan tich dong vat chdt (MFA) theo chi tiéu COD (mg/L) cho day chuyén xii ly nuidc thdi cong nghiép

qua Bé tron hoda chét keo tu - B€ phan ting tao bong -
B€ lang lamen - Mang trén vach ngin dé€ khi trung
- Bé chiia nudc sau xti ly - Tram bom ra bién (Hinh 5).

Sau xt ly, ham lugng COD giam tii 137.38 xudng
con 68.69 mg/L, phu hgp véi quy chuén xa thai QCVN
40:2011/BTNMT ct A.

3.3. Tdi sit dung nudc thdi sau xi ly
a. So do can bang nudc

Nha may gang thép tiéu thu mot lugng nudc 16n.
Viéc tai sti dung nudc thai sau xu ly sé cho phép tiét
kiém lugng nudc phai khai thac tit ngudn, van chuyén,
xt ly va cdp cho Nha may. Dong thai, tai st dung
nudc thai con cho phép giam lugng nudc thai xa ra
modi trudng, gidm nguy co gay 6 nhiém va sy c6 moi
truodng. Giai phap nay cang phat huy hiéu qua & ving
khan hiém nudc, can phai tiét kiém nudc cap cho cac
déi tugng st dung khac nhau. Trong nghién ctiu nay,
giai phap xt ly nudc thai nham tai st dung cho cac
muc dich khac nhau trong Nha may gang thép dugc
dé xuit nhu mot kich ban (kich ban 2) dé€ so sanh véi
sd d6 hién nay (kich ban 1). Hinh 6 trinh bay so d6 day
chuyén cong nghé xti Iy nudc thai sau tram xu ly nudc
thai cong nghiép nham muc dich tai st dung trong cac
cong doan san xudt, tudi cdy xanh, tham co, rua xe,
ctu hoa..., v6i cong sudt 10.000 m*/ngay. Cong nghé
xu ly nuéc dugc ap dung la cong nghé mang siéu loc
(UF) va khu trung béang tia cuc tim (UV). Péy 1a cac
cong nghé phd bién hién nay dé xti ly nudc thai nham
tai st dung (Nguyén Viét Anh, 2016).

A Hinh 6. So d6 ddy chuyén cong nghé xii ly nudc thdi cong
nghiép dé tdi sii dung

24 | Chuyén dé |, thang 4 nam 2019

Hinh 7(a) gidi thiéu so d6 can bang can bang nudc
cua kich ban 1, khong tai sti dung nudc thai. Lugng
nudc cap cho Nha mdy trung binh 60.000 m*/ngay;
lugng nudc thai phat sinh tii nha may, dugc xu ly va
xa ra nguon tiép nhan la 36.900 m*/ngay. Hinh 7b la so
do kich ban 2, ¢6 xti 1y b6 sung d€ tai st dung la 10.000
m’*/ngay trong Nha may, xa ra ngudn ti€p nhan 26.900
m?*/ngay. Lugng nudc cin khai thac, van chuyén, xt
ly va cdp cho nha mdy con 50.000 m*/ngay. Do Viét
Nam chua c6 quy chuén chét lugng nuéc d6i véi nude
thai tdi st dung trong cong nghiép, vi thé trong nghién
ctiu nay gia thiét chat lugng nudc thai tai st dung dam
bao theo dé xuit trong hudng dan tai st dung nudc
théi ctia US EPA (2012) cho muc dich tudi tiéu, tuan
hoan nudc lam mat (pH=6+9; BOD < 30 mg/L; TSS
< 30 mg/L; Coliform < 200 khuén lac/100mL; Clo du
> 1 mg/l). Trén thuc té, v6i day chuyén cong nghé xt
ly c6 mang siéu loc UF va kht trung, nudc c6 thé dat
quy chudn chat lugng nudc dung cho sinh hoat theo
QCVN 02:2009/BYT, tai st dung an toan.

i By Bele e o ~
TAam N | e | W=y e 1o X b -
mrdetlp 3_;:’: g i Fiow ] -
T
Fow' | -
e ik by s Bl ] i
(a) 19 R gk
- e "'r"":ﬂ L] L]
mem e L T - Tgw i
e M
Tigan 3
- SR e N
’ E o= | 9t ey
L TR
e
Hww e
(b) rout I iy

A Hinh 7. So d6 can bdang nudc ciia nha mdy gang thép khi
khong c6 xu ly, tdi sit dung nuée thdi (a), va cé xi ly, tdi s
dung nuéc thdi (b)

b. So dé can bang ndang lugng
Niéng lugng dién tiéu thu trong hé thong cap nudc
va thodt nudc dugc st dung dé€ bom nudc tho va
nudc da xi ly, van hanh may pha, tron hoa chit, tao
bong keo tu, bom nudc ky thut d€ ria loc, bom bun,
van hanh may lam kho bun, chay may théi khi, van



hanh dén cuc tim, vin hanh cic thiét bi diéu khién,
do luong... (Nguyén Viét Anh va nnk, 2013). Cac nhu
cau tiéu thu dién ctia tiing cong doan san xut nudc va
xu 1y nudc thai, theo thoi gian van hanh cta tiing thiét
bi, dugc téng hop.

Nghién ctiu da st dung phan mém Sankey dé€ thé
hién so d6 cin bang ning lugng tai tram xu ly nudc
thai cong nghiép, xt ly b6 sung dé€ tai st dung nudc
thai trong kich ban 2 (Hinh 8). Cac dong nang lugng
tiéu thu cho tiing cong doan chinh xt ly nudc, nudc
thai dugc thé hién, véi chiéu day clia mii tén ty 1é
thudn véi gia tri nang lugng tiéu thu. So do6 cho thay
ndng lugng dién tiéu thu tai cic tram xt ly nuéc cip
va nudc thai chu yéu 1a cho dong co clia may bom dé
van chuyén nudc. Cac mdc tiéu thu nang lugng trén
mot don vi m® nudc xti ly ctia tiing cong doan dugc thé
hién canh cdc mii tén (kWh/m?).

A Hinh 8. So do6 can bang ndng lugng cho tram xit Iy nudc
thdi cong sudt 36.000 m*/ngay va xit ly b6 sung dé tdi sit dung
10.000 m?/ngay

Bang 1(b) th€ hién ning lugng tiéu thu ctia cac tram
xu ly nudc cdp va tram xu ly nudc thai cong nghiép,
cho 2 kich ban: khéong va cé xu ly, tai st dung nudc
thai, Bang 1(a).

Bang 1(a). Nang lugng tiéu thu d€ san xuit nudc cip va xi
ly nudc thai theo 2 kich ban

Pon vi

Cac tram
xu ly

Kichban1 | Kich ban 2

Tram xtt ly 36.900 36.900
nudc thai
cdng nghiép
X ly b
sung nudc
thai dé tai st
dung

m’/ngay

m’/ngay 10.000

Tram xtt ly 60.000 50.000

nudc cdp

m’/ngay

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Két qua tinh todn cho thdy, viéc ting dung cdng nghé
loc mang UF va tia cyc tim UV kht trung dé€ xu ly b6
sung, tai st dung nudc thai trong Nha mdy trong kich
ban 2 cho phép giam dugc 1.489,5 kWh/ngay so véi kich
ban 1. Néing lugng tiét kiém dugc cht yéu nho tiét kiém
néing lugng san xudt nudc sach va nang lugng bom nudc
thai sau xt ly ra bién. Néu lugng nudc thai tai st dung
tang, muc ning lugng tiét kiém dugc sé con ting thém.
Khong nhiing thé, lugng nudc can khai thic tit ngudén
ciing giam. Gia tri nay cang 16n khi nguoén nudc cé chit
lugng nudc khong t6t hodc cach xa Nha may. Nhu vy,
nudc thai tai st dung la mét nguén nudc tiét kiém ning
lugng, chi phi (Lazarova va nnk, 2012). Néng lugng tiéu
thu va chi phi ciing con c6 thé tiép tuc gidm nita néu mic
do xt ly tiing dong nudc thai dugc lua chon pht hgp véi
cac muc dich st dung trong Nha may.

4. Két luan, kién nghi

Bang phuong phap khao sat thuc dia, thong ké, két
hgp véi cac s6 liéu thu cip, v6i cong cu phan tich dong
vat chdt (MFA) bang phan mém STAN va mé phong
can bing ning lugng bang phan mém SANKEY, nghién
ctu da lugng hda cac dong vat chat (theo chi tiéu COD)
trong quan ly nudc thai va san xudt nudc, danh gia muc
tiéu thu nédng lugng tai Nha may gang thép. Nghién ctiu
cing da dé xuit gidi phap xu ly b6 sung va tdi st dung
nudc thai sau tram xt ly nude thai cong nghiép, cho cac
muc dich khac nhau trong Nha mdy, st dung cong nghé
loc dia két hgp mang UF va den khi trung UV. Nghién
ctu cho thdy, niang lugng tiéu thu tiét kiém dugc 1.489,5
kWh/ngay so véi kich ban khong xt ly tai st dung nudc
thai. Bén canh d¢, gidm dugc lugng nudc ngot can khai
théc tt nguon la 10.000 m*/ngay.

Béang 1(b). Ning lugng tiéu thu d€ san xuit nudc cip va xi
Iy nudc thai theo 2 kich ban

Cac cong doan san Pon vi Ning Nang

xudt nudc va xu ly lugng tiéu | lugng tiéu

nudc thai thy, kich | thy, kich
ban 1 ban 2

Tram xu ly nudc cip

Bom nudc tho kWh/ngay | 8101,85 6.751,54

Xt ly nude cép kWh/ngay 732,0 452,0

Phan phéi nuée kWh/ngay | 4.629,63 3.858,02

sach trong nha may

Tram xi 1y nudc thai cong nghiép

Tram xt ly nuéc kWh/ngay | 6.002,82 4.962,01

thai, k€ cd ning

lugng bom nudc

thai sau xd 1y xa ra

bién

Xii Iy bé sung d€ tdi | kWh/ngay 1181,6

st dung

Phan phéi nu6c dén | kWh/ngay 771,6

ndi st dung

Téng ning lugng kWh/ngay | 19.466,3 17.976,8

tiéu thu
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) Moi truong

Bén canh xti ly § cu6i dudng 6ng bang cong nghé phu
hop trude khi xa nudc thai ra nguén, xtt ly bs sung dé tai
sti dung nudc thai trong Nha mdy. Vi Nha may luyén
gang, thép, d€ giam lugng chit thai phat sinh va giam
lugng nudc tiéu thy, viéc ap dung cac bién phap san xuat
sach hon ciing htta hen nhiéu lgi ich, nhu st dung cong
nghé dap cdc kho thay cho dép céc udt; stii dung 16 ho
quang dién (EAF) thay cho cong nghé 16 cao, 16 théi; tan
dung thép phé liéu dé€ tdi ché lam nguyén liéu cho qud
trinh san xudt gang, thép, véi quy trinh nhap liéu don gian
hon... Céng nghé 10 hé quang dién thin thién véi moi
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IN STEEL INDUSTRY

ABSTRACT

SANKEY.

WASTEWATER POLLUTION CONTROL AND REUSE - A CASE STUDY

Nguyén Viét Anh, Nguyén Tra My, Tran Thu Huong, Vi Thi Minh Thanh
Institute of Environmental Science and Engineering (IESE), Hanoi University of Civil Engineering

Using calculation, simulation models for quantification of pollutants in waste flows in production lines and
waste treatment lines, as well as quantification of energy consumption at a factory is attracting great interest
of the enterprises in their decision making process for application of cleaner production and pollution control
measures. The case study has conducted at a representative steel making complex in Vietnam.The material
flows of waste streams in production and in wastewater treatment plants, as well as energy balance of water
production and wastewater treatment processes were simulated, using STAN (subSTance flow ANalysis) and
SANKEY softwares, respectively. COD was selected as a representing parameter for material flow analysis
(MFA) for evaluation of performance of wastewater treatment plants. A comparison of water and energy
consumptions at two scenarios, existing and upgraded wastewater treatment plants was conducted. The
results show that the upgrading scenario of using disc filter (DF) and ultrafiltration (UF) membrane followed
by ultraviolet (UV) disinfection could improve quality of treated wastewater for reuse purposes in production
lines, where the amount of saved fresh water was 10,000 m*/day, and saved energy was 1,489.5 kWh/day.

Keyword: Steel industry, wastewater treatment and reuse, energy balance, material flow analysis, STAN,
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

ANH HUONG CUA DONG THAI CO DAC DUGC SAN SINH
TU QUA TRINH LQC THAM THAU NGUGQC (RO) DOI VG
DAC TINH CUA BUN HOAT TiNH

Vii Thi Thu Nga'

TOM TAT

Bé phan ting (Batch reactor) dugc thuc hién dé€ nghién cttu nhiing anh hudng trong mot thoi gian ngén ctia
dong thai c¢6 dac dugc san sinh tit qua trinh loc thdm thiu ngugc (RO) d6i v6i bun hoat tinh dugc ldy tit Nha
may xt ly nuéc thai d6 thi. Trong nghién ctiu nay, 0,1 lit va 0,2 lit dong c6 ddc RO lan lugt dugc thém truc
tiép vao tling bé phan ting; hén hop chat thai long dugc khudy tron nho hé thong khi duge cp tit dudi moéi
bé phan ting trong vong 3h. Nghién cttu tap trung vao su thay d6i trong thanh phan dich néi ctia bun (DOC,
protein va polysaccharide) va kha nang loc ctia biin hoat tinh sau khi thém dong c6 dac RO vao bun hoat tinh.
Két qua nghién cttu da chi ra rang, sy hién dién ctia dong thai c6 ddc khong c6 anh hudng dang ké t6i nong do
DOC, protein va polysaccharide trong dich néi ctia bun (khi so sanh tai thoi diém T= Oh va T= 3h). Hon nia,
khong c6 su thay d6i dang ké nao dugc thu nhén vé kha ning loc ctia bun sau khi dong c6 dac RO dugc thém
truc tiép vao bun hoat tinh. Sic ky 1ong hiéu ning cao - sac ky ray phéan ti (HPLC-SEC) da dugc sti dung dé
nghién cttu nhiing anh hudng ctia dong thai ¢ dac dugc san sinh tit qua trinh thdm thiu ngugc 1én qud trinh
san xudt protein dudi dang hgp chat. Sau khi dong thai c6 dic dugc thém vao bun hoat tinh, protein duéi dang
hop chat c6 khéi lugng phan tti nho 10-100 kDa da tang 1én dang ké. Sau 3h phan ting, su ting 1én ctia protein
dudi dang hop chit trong dich n6i, ¢ khéi lugng phén ti 10-100 kDa va 100-1000 kDa c6 thé bi gay ra boi
cac vi sinh vat phén giai protein duéi dang hgp chat khi chiing d6i mat véi nhiing thanh phan mang tinh déc,
dugc chua trong dong thai co déc.

Tu khéa: Loc thdm thdu ngugc, dong thdi cé ddc, chdt hitu co, khd ndng tdc nghén, bé phdn ting.

1. bat van dé nhién, nhiing anh hudng tradm trong t6i moi trudng cé
thé xudt hién badi cac thanh phin doc hai dugc chia
trong dong thai c6 dac (chat 6 nhiém siéu vi, hgp chat
hiiu co, mudi). Vi vay, viéc xt ly dong thai co dic la
mot van d€ quan trong déi véi qua trinh xi ly nude
thai va nudc tai stt dung biang qua trinh loc thdm thiu
ngugc. Tuy nhién, dong thai c6 ddc dugc san sinh tu
qué trinh loc thdm thau ngugc thi rdt kho xt ly vi nong
do cua cac hgp chit hitu co ciing nhu cac chat 6 nhiém
siéu vi cao. Chinh vi vay, tai st dung dong thai c6 dac
dudng nhu la moét giai phap téi uu.

Qua trinh loc thdm thiu ngugc (RO) da dugc ap
dung rong rai dé xu ly bac cao hon déi v6i nudce sau xt
ly tii cac nha mdy xt ly nudc thai [16]. Garul va nhom
tac gia [4] da bdo cdo rang: (1) viéc thiét ké va van hanh
hé thong loc thdm thdu ngugc thi kha don gian; (2) ca
chét 6 nhiém vo co va hitu co c6 thé dugc loai bo dong
thoi bdi mang loc thdm thau ngugc; (3) khong yéu cau
nang lugng nhiét; (4) c6 thé giam dang ké luu lugng
thai ra ngoai moi trudng. Hon niia, hé thong loc thim
th4u ngugc RO c6 thé két hgp véi qud trinh xt 1y sinh

hoc dé€ xu ly nudc dat chét lugng tot hon, tit d6 c6 thé
tai st dung hodc thai truc ti€p nudc sau xti ly ra ngoai
moi trudng tu nhién. Tuy nhién, mot trong nhiing
nhugc diém chinh ctia qud trinh nay d6 la viéc san sinh
ra dong thai c6 ddc. Dong thai c6 déc 1a dong chia cac
thanh phén bi giti lai mang, bao gém cac hgp chat hiu
0, cac chit 6 nhiém siéu vi va mudi. Néu dong thai cd
ddc nay dugc thai bo truc tiép ra ngoai moi truong tu

Nhiing nghién ctiu vé viéc tai st dung dong thai co
ddc dugc san sinh tu qua trinh loc thdm thau ngugc da
dugc thuc hién trong vai ndm gan day. Su tuan hoan
trd lai clia cac hop chét hitu co khong phén huy sinh
hoc c6 thé truc tiép hodc gian tiép gay nén su tic nghén
mang loc ctia bé phan tng sinh hoc bing mang (MBR).
Tuy nhién, sy tuan hoan ctia cac cation hda trj hai nhu
canxi, magie va sat c6 thé dé dang tao nén bong bun

! Khoa Méi trudng va An toan Giao thong - Trudng Dai hoc Giao thong van tdi
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HMéi truong

sinh hoc, tit d6 c6 thé lam gidm su tic nghén mang ctia
bé phan tng sinh hoc bang mang [1,10]. Trong mot
vai nhiing nghién ctiu gan day, ndong dé6 mudi cao anh
hudng dang ké t6i tinh chét vét ly va hoa sinh hoc cua
bun hoat tinh, ndong d6 protein va carbonhydrate tang
1én va kha ning loc cia mang giam di [12,14]. Johir va
nhom nghién ctiu [7] da bdo cdo rang hiéu suét loai bo
cac chét hiiu co hoa tan da giam tit 72% xudng 35%
khi néng d¢ muodi trong bé phan ting MBR tang tu 1
g NaCLL" t6i 10 g NaCLL?, dédc biét, hiéu sudt xt ly
DOC trong MBR da giam xuéng 10% tai nong do 25
g.L"' NaCl. Hiéu suit loai bo carbon hiiu co hoa tan
thap khi nong do muoi cao c6 thé do nhiing anh hudng
khong tot ctia mudi d6i véi hoat dong cuia vi khudn.
Trai ngugc lai, mot vai nghién ctiu da chiing minh rang
su tang lén ctia ndng d6 mudi da khong lam thay déi
hiéu sudt loai bo carbon hiiu co hoa tan (DOC) trong
hé thong MBR, hiéu suét luon cao hon 95% véi nong
d6é muoi 20 g NaCLL" [5], v6i nong do muoi tii 5-30
g.L!, hiéu sudt loai bd DOC dao dong tii 83-87% [15].
Hiéu sudt loai b6 ammonia da giam ti 84-64% khi
nong do muoi tang tii 5-30 g.L " [15]; nghién ctiu khac
cang chi ra rang ty 1é loai bo cia ammonia giam tu 87-
48% khi nong do mudi ting tii 0-20 g.L'* NaCl [6]; va
khi nong d6 mudi ting tui 0 t6i 35 g.L ! NaCl, hiéu suét
xt ly ammonia giam tt 98% t6i 70% [14]. Theo béo
cao cua Kara va nhom nghién ctiu [9], khi cé sy hién
dién ctia cac cation hoa tri 1 nhu K* va Na*, kich thuéc
cua bong bun hoat tinh c6 thé bi gidm; vi du nhu kich
thudc hat giam ttt 70 um t6i 56 um, khi néng dé6 muoi
NaCl tang tti 0 t6i 35 g.L"' [14].

Kapel va nhom téc gia [8] da nghién ctiu nhiing anh
huéng ctia dong thai c6 ddc dugc san sinh tii qua trinh
loc nano (NF) téi hiéu suat loc ctia mang khi két hop
qua trinh MBR va NF dé€ xt ly nuéc thai. Nhom téc gia
da bdo cdo rang, su tuin hoan trd lai ctia dong thai c6
dac NF da khong anh hudng téi hiéu sudt cia qua trinh
nitrat héa trong MBR, tuy nhién, nong d6 COD trong
dich ndi cia MBR da tang sau khi dong thai c6 didc NF
dugc tuan hoan tré lai MBR. Su tang lén ctia nong do
COD c6 thé gy nén su ting 1én lién tuc cia TMP trong
hé thong MBR. Nong do MLSS va MLVSS trong MBR
cao hon khi dong thai c¢6 dac RO dugc tuan hoan tré
lai b€ MBR [11]. Bén canh d06, sy tuin hoan tré lai ctia
dong thai c6 ddc RO da gay ra su tang nhe nong do
cuia téng chdt ran (TS) trong dong ra dugc xu ly boi hé
thong ARMS [14].

Chinh vi vay, anh huéng cia dong c6 dic RO hodc
NF d6i véi dac tinh ctia bun hoat tinh can dugc nghién
ctiu va thao luidn. Trong nghién ctiu nay, kich thudc
cua bong bun da dugc phan tich d€ chiing minh nhiing
anh huodng ctia dong c6 ddc RO trén ddc tinh cua
sinh khdéi. Nghién ctiu cling tip trung vao su thay déi
trong thanh phén dich néi ctia bun, dugc thé hién boi
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nong do cua carbon hitu co hoa tan (DOC), protein
va polysaccharide. Anh huéng ctia dong thii c6 dic
RO d6i v6i khé néing loc ctia bun, ¢6 thé do cac thanh
phan doc hai chiia trong dong c6 ddc RO sau khi thém
truc ti€p vao bun hoat tinh, da dugc nghién ctiu va thao
luén.

Nghién ctiu nay c6 thé md ra mét huéng méi khi
két hgp hai hé théng MBR-RO véi sy tudn hoan cta
dong c6 dic RO vé hé thong MBR nhdam nang cao chit
lugng nudc sau xti ly cing nhu giam thiéu chi phi xt ly
dong c6 dac RO trudc khi thai ra moéi truong.

2. Phuong phap nghién ctiu

2.1. B€ phdn iing (Batch reactor)

Bé phan ting (Batch reactor) dugc st dung dé
nghién ctiu nhiing anh hudng ctia dong thai c6 ddc san
sinh tlt qua trinh loc thdm thau ngugc (RO) d6i véi bun
hoat tinh (dugc lay tit Nha may xt ly nudc thai do thi).
Nudc sau xti ly cia Nha may xt ly nude thai dugc st
dung lam dong vao ctia qua trinh loc thdm thiu ngugc,
dong c6 dac dugc thu nhén sau qua trinh loc RO.

DAu tién, 1 lit bun hoat tinh dugc cho vao hai bé
phan ting hoat dong song song. Sau d¢, 0,1 lit dong cd
dac (khoang 9% thé tich ctia bun hoat tinh) dugc thém
vao mot trong hai b€ phan ting; bé con lai hoat dong
khong c6 dong c6 ddc. Hai bé phan ting dugc khudy
tron boi sy suc khi ti du6i mdi bé, trong sudt 3h. Sau
d6, mau bun hoat tinh ti ca 2 bé phan ting dugc ldy va
ly tdm tai 4000 g trong 10 phut tai nhié¢t do phong dé
thu dugc dich néi.

Thi nghiém tiép theo dugc thuc hién véi 0,2 lit dong
c6 dac dugc thém vao bé bun hoat tinh. Su ting 1én cua
thé tich dong c6 ddc cé thé gay nén nhiing dnh hudng
khac nhau d6i v6i dic tinh ctia bun hoat tinh. Anh
hudng ctia dong c6 dac doéi véi dac tinh cta bun hoat
tinh tai hai thé tich ctia dong c6 dac khac nhau da dugc
nghién ctiu va thao luan.

Hé s6 nong do (concentration factor) ctia dong cd
dac ludn giti 6n dinh (CF= 6) nham dat dugc hiéu suat
thu hoi dong ra ctia mang loc thdm thiu ngugc RO cao
(trén 80%).
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A Hinh 1. B€ phdn ting (batch reactor)



Hiéu suét thu hdi dong ra (RW) ctia mang loc thdm
th4u ngugc RO dugc xac dinh theo cong thiic sau:
R, =(1- ) x 100% = 83%

2.2. Phép thii vé khd nang loc ciia bin [2]

Kha nang tac nghén cua mang da dugc xac dinh
bang phuong phédp loc nhanh (Amicon 8050). Mang
loc MF (Alfa, Laval, Phap), dugc lam tii polysulphone
(PS), v6i kich thudc 16 mang 13 0.2 um (L,, = 250- 320
Lh'm™bar! tai 20°C) da dugc st dung trong thi
nghiém nay. Mang MF da dugc ngam trong nudc tinh
khiét trong khoang 12h-15h d€ giti cho mang luén 4m.
Sau d6 mang MF da dugc lam sach véi nudce tinh khiét
trong vong 15 phut tai ap sudt 1 bar truéc khi tién hanh
thi nghiém. Phép tht nay dugc thuc hién bén trong
thiét bi Amicon, vé6i dién tich bé mat1a 13.4 cm?.

Tinh thdm ctia mang dugc xac dinh bang cong thiic
sau:

J(20°C) =

2|20°C )= R

TMP
=L,° x TMP

Véi: J(20°C): dong tham tai 20°C (L.h.m?)

Rm: khang tré ctia mang khi thuc hién phép thi véi
nudc tinh khiét (m™)

u: dé nhét cua chat long tai 20°C (Pa.s)

LP° tinh thdm cta mang khi thd véi nudc tinh
khiét (L.h''.m2. bar?)

Khang tré ctia mang khi thyc hién phép tht vé kha
nédng loc ctia bun dugc xac dinh bang cong thtic sau:

r™P

_.n'.":.l".‘_ ® R, :l

Véi: R: khang trg vé sy tic nghén clia mang (m™)
2.3. Phuiong phadp phan tich

Phuong phap phéan tich dugc thuc hién trong
nghién cttu nay thé hién ¢ Bang 1 duéi day:

Bang 1. Phuong phap phén tich

Tham s6 Phuong phap phén tich

MLSS Phuong phap AFNOR
NFT 90-105

Kich thuéc bong bun Mastersizer 2000

DOC (carbon hitu cd hoa | Phuong phép tiéu chuin

tan) 531°C

Protein Phuong phap acid
bicinchoninic

Polysaccharide Phuong phap Anthrone

Kich thuéc phén ti protein | HPLC-SEC-Fluorescences
(3]

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

2.4. Pdc tinh cia dich néi cia bin va dong co
dic RO

Thanh phan cta dich néi ctia bun va dong c6 dic
RO dugc sti dung trong nghién ctiu nay thé hién &
Bang 2 dudi day.

Két qué chi ra ring, néng d) cta carbon hiu co
hoa tan (DOC) trong dong c6 didc RO cao hon khoang
6 1an so v6i nong do ctia DOC trong dich néi ctia bun.
Bén canh do6, nong do ctia protein va polysaccharide
trong dong c6 dac RO ciing cao hon khoang 5 14n so
v6i ndng do cua chung trong dich néi. Vi vay, sau khi
dong c6 dic dugc thém vao bun hoat tinh, ddc tinh ly-
héa ctia bun ¢6 thé bi thay doi.

Bang 2. Pic tinh ciia bun va dong cd dac RO

Tham s6 Ponvi | Bun Bun Dong
hoat hoat co dac
tinh (a) | tinh (b)

MLSS gL?! 34+03|2.7+£03| -

DOC mg.L! 64+0.1[59+03|38+0.8

Protein mgl' |[11+2 ]103+2 |49.6%5

Polysaccharide | mgL' [3+£03 [22+02]103+1

(a) biin hoat tinh chua dugc thém 9% dong c6 ddc RO
(b) biin hoat tinh chua dugc thém 18% dong c6 ddc RO

3. Két qua nghién cdu va thao ludn

3.1. Anh hudng ctia dong théi cé dic RO téi dic
tinh ciia sinh khoi
Phan tich kich thudc bong bun hoat tinh dugc thuc
hién dé nghién ctiu nhiing anh hudng ctia dong c6 dic
dugc san sinh ti qua trinh loc thdm thiu ngugc d6i véi
ddc tinh cua sinh khoi. Hinh 2a, b chi ra rang, sau khi
thém 9% va 18% dong c6 dac vao bun hoat tinh, kich
thudc bong bun khong thay déi, 6n dinh tai gid tri 109
pm. Hon ntia, n6ng d6 cua MLSS ludn giti 6n dinh sau
3h phan ting gitia dong thai c6 dac va bun hoat tinh.
Vidy, néng do MLSS do dugc tai gid tri 3.4 £ 0.3 g.L!
trudc va sau 3h thém 9% dong c6 ddc vao trong bun
hoat tinh va gid tri ctia MLSS ciing ludén 6n dinh tai
gia tri 2.7 + 0.3 g.L' d6i v6i bé phan ting trudc va sau
3h ctia 18% dong c6 ddc dugc thém vao bun hoat tinh.

(@) & . (b)

A Hinh 2. Anh huéng cia dong thdi c6 ddc dudgc san sinh tir
qud trinh lpc RO trén kich thudc bong bin hoat tinh: (a) c6
9% dong c6 dic; (b) c6 18% dong co ddc
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Két qua nay da ching minh rdng, su hién dién cta
dong thai c6 ddc dugc san sinh tii qua trinh loc thim
thdu ngugc (RO) trong thoi gian ngan (3h) da khong
c6 anh huodng téi kich thude bong bun hoat tinh.

3.2. Anh huéng ctia dong thdi c6 dic RO tdi
thanh phdn dich ndi

Sau khi 9% dong c6 dac dugc thém vao bé bun
hoat tinh, nong d6 DOC tang ngay lap ttc, ti 6.4+0.1
mg.L" t6i 9.1+0.2 mg.L", khoang 39% (Hinh 3a). Khi
tang 1én 18% dong c6 ddc dugc thém vao bé bun hoat
tinh, néng d6 DOC trong dich ndi ctia bun da ting
ti 5.940.1 mg.L* t6i 10.8+0.2 mg.L", khoang 83%, tai
thdi diém bét ddu phan tng (T= 0h) (Hinh 3b). Vivay,
su hién dién cua dong thai co6 ddc trong bun hoat tinh
6 thé dan téi su ting 1én ctia ndng d6 DOC trong dich
ndi ctia bun.

Sau 3h phan ting gitia bun hoat tinh va dong thai c6
dac, khong co su thay d6i nao ctia néng do DOC dugc
thu nhén trong ca hai truéng hop 9% va 18% dong co
dac dugc thém vao bé bun hoat tinh. Két qua nay chi
ra rang sy hién dién cua dong thai c¢6 dac san sinh tu
qua trinh loc thdm thiu ngugc RO c6 thé khong anh
hudng téi sy phan giai té€ bao trong buin hoat tinh.

4
L L R )]
10 )
- T=3i{h)
o =
- B
E
I
= &
o
= g4
% 4
n '
Dyt ni khaag oo dong Dpch mon o dlomg co djc
(Ll) o dde
12
in 4 BT {h)
. T=1 {hj}
- 8
0
L &
=
[ 'K |
a4
o
IhHach el Ehelanig i ddrgg £ Lrpch maH ool i ol L
(b) i Ty

A Hinh 3. Anh hudng ciia dong thdi co ddc tdi nong do DOC:

(a) c6 9% dong thdi co ddc; (b) c6 18% dong thdi cb ddc
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Két qua nghién ctu dugc thé hién & Hinh 4 cho
thay, tai T= Oh, néng d¢ protein da tang khoang 30%
sau khi 9% dong thai c6 dic dugc thém vao bé bun
hoat tinh va 60% véi 18% dong c6 dic dugc thém vao
(Hinh 4a). Cac két qua nay co6 thé do néng do cua
protein trong dong c6 dac (49.6+5 mg.L") san sinh tu
qua trinh loc thdm thau ngugc RO cao hon so v6i ndong
do ctia protein trong buin hoat tinh (11+2 mg.L*).

Két qua tuong tu cling dugc thu nhan déi véi nong
do polysaccharide sau khi dong c6 dic dugc thém vao
bé blin hoat tinh. Cac két qua tit Hinh 5a chi ra sy ting
nhe ndéng do polysaccharide trong dich néi di dugc
thu nhéan, dao dong ti 3 t6i 3.7 mg.L"! ngay khi thém
9% dong c6 dic vao bé bun hoat tinh (T= 0h) va dao
dong tli 2.2 t6i 3.7 mg.L"' ngay khi thém 18% dong c6
dac.

Khi so sanh gitia T= Oh va T= 3h sau khi dong c6
dac dugc thém vao bé bun hoat tinh, khong c6 su thay
d6i nao dugc ghi nhan d6i véi ndong do protein (Hinh
4b) va polysaccharide (Hinh 5b) trong dich ndi cta ca
hai bé phan ting (9% va 18% dong c6 dic).

Cac két qua nay chi ra rang, su hién dién ctia dong
c6 dic trong bun hoat tinh c6 thé dan t6i su tang 1én
cua ca néong do protein va polysaccharide trong dich
ndi. Tuy nhién, khong c¢é anh hudng nao ctia dong co
dédc dugc thu nhan d6i véi qua trinh san xudt SMP.
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A Hinh 4. Anh hudng cia dong c6 ddc tdi nong do cia protein
trong dich ndi: a) truidc va tai thoi diém bdt ddu thém dong c6
ddc vao bun hoat tinh; b) tai thoi diém bat ddu va sau 3 gio
dong cé ddc dugc thém vao bun hoat tinh
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AHinh 5. Anh hudng cia dong co ddc t6i néng do cia
polysaccharide trong dich néi: a) trudc va tai thdi diém bdt
ddu thém dong cé ddc vao bin hoat tinh; b) tai thoi diém bdt
ddu va sau 3h dong c6 ddc dugc thém vao bim hoat tinh




3.3. Anh hudng ctia dong cé ddc sdn sinh tii qud
trinh loc tham thdu ngugc RO doi véi sy sut gidm cia
dong tham

Thi nghiém vé kha ning loc ctia bun (14y ti bé phan
ting) da dugc thuc hién tai ap sudt 1 bar d€ nghién ctiu
anh huéng cua dong c6 dac doi véi su sut giam cta
dong tham khi stt dung mang loc MF.

(a) (b)
A Hinh 6. Anh huéng ciia dong co ddc tdi sy sut gidm ciia
dong thdm trong thi nghiém khd ndng loc cia bin: a) 9%
dong c6 ddc dugc thém vao bun hoat tinh, b) 18% dong cé ddc
dugc thém vao bun hoat tinh

Két qua nghién ctiu dugc thé hién & Hinh 6a cho
thdy, trong ca hai bé phan ting khong c6 va ¢4 9% dong
6 dac, khong c6 su thay d6i dang ké nao do6i véi su sut
giam cua dong thim theo thai gian loc dugc thu nhan
tai T= 3h. Tuong ty, su sut giam cta dong tham khong
bi anh hudng boéi 18% dong c6 dac thém vao bé bun
hoat tinh (Hinh 6b).

Dbé nghién ctiu chuyén sau vé nhiing anh hudng
cta dong thai c6 dic san sinh ti qud trinh loc thim
thdu ngugc RO t6i su sut giam ctia dong thdm, phuong
phép sic ky long hiéu nang cao HPLC-SEC da dugc
thuc hién da6i véi dich néi cta bun hoat tinh (1dy tu
bé phan ting khi khong cé va c6 dong cd dic) sau 3h
phan tng (T= 3h) va v6i dong thim thu dugc tu thi
nghiém kha nang loc cta bun (sti dung mang PS véi
kich thuéc 16 mang 0.2 pm). Két qua ti Hinh 7 chi
ra rang, trong ca 2 bé phan ting c6 va khong c6 dong
thai c6 ddc san sinh ti qua trinh RO, phan tl protein
v6i kich thudc nho 10-100 kDa da di qua céc 16 mang,
trong khi d6 mang PS c6 kha nédng giii lai cac phan tu
protein c6 kich thuéc 16n tii 100-1000 kDa. Tuy nhién,

! —] i A AWy

A Hinh 7. Phuong phdp HPLC-SEC cho dich néi (dugc 1dy
t1r b€ phdn ting c6 va khéng cé 9% dong c6 dic RO) va dong
thdm thu dvgc tix thi nghiém khd ndng loc ctia bun

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

su tang lén khong ddng ké clia cdc phéan tu protein
c6 kich thuéc 16n trong dich n6i sau khi dong c6 déc
dugc thém vao bun hoat tinh da khong anh huéng dén
kha néng loc ctia bun.

Khi dong c6 dic RO thém vao bé bun hoat tinh
dugc tang 1én 18%, két qua thi nghiém thu nhan dugc
tuong tu nhu truong hgp bun hoat tinh thém 9%
dong c6 dac RO, hau hét cac phan ti protein c6 kich
thudc nho (10-100 kDa) da di qua 16 mang va phan tu
protein c6 kich thudc 100-1000 kDa dugc loai bo hoan
toan béi mang PS, trong ca 2 bé phan ting c6 va khong
c6 dong c6 dac RO (Hinh 8). Két qua thi nghiém nay
c6 thé giai thich tai sao viéc thém dong co6 dac RO vao
bé bun hoat tinh da khong anh hudng t6i sy sut giam
cta dong thdm khi thuc hién loc bang bun hoat tinh.
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A Hinh 8. Phuiong phdp HPLC-SEC cho dich ndi (dugc ldy ti
bé phdn ting cé va khong c6 18% dong cé ddc) va dong thdm
thu dugc ti thi nghiém loc biin

4. Két luin

Nghién ctiu nhiing anh hudng ctia dong c6 ddc RO
doi véi déc tinh ly - héa ctia bun hoat tinh cting nhu
kha nang tic nghén cta mang da ching minh ring
khong c6 sy thay déi dang ké nao dugc thu nhan trén
thanh phén cta dich néi va su thém vao cta dong cd
dac RO da khong anh hudng téi ddc tinh sinh khoéi cta
bun. Sy tang nhe ctia ca phan tu protein c6 kich thudc
10-100 kDa va 100-1000 kDa c6 thé lién quan téi su
thém dong c6 ddc RO vao bun hoat tinh; tuy nhién,
khong c6 anh huéng nao ctia dong c6 dac RO té6i kha
nang loc ctia bun dugc thu nhan. Hon niia, sy ting 1én
cua ty 1¢ dong c6 dac RO/bun hoat tinh da khong gay
anh hudng téi su sut giam ctia dong tham.

Dé€ hiéu rd hon vé kha ning st dung qud trinh loc
thdm thdu ngugc RO nhu la béc xt ly tiép theo cla
qua trinh mang sinh hoc MBR, v6i su tuan hoan tré
lai ctia dong c6 dac RO vé bé MBR, nhiing nghién ctiu
lién quan téi anh hudng ctia dong c6 dac RO t6i qua
trinh sinh hoc mang MBR, dac biét la hiéu sudt xt ly
ctia MBR va kha ning tic nghén ctia mang MBR nén
dugc thuc hiénm
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EFECTS OF REVERSE OSMOSIS CONCENTRATES ON THE
CHARACTERISTICS OF THE ACTIVATED SLUDGE

Department of Environmental Engineering - Department of Environment and Traffic Safety

ABSTRACT

Vii Thi Thu Nga

University of Transport and Communication

Batch reactors were used to characterize short-term effects of reverse osmosis (RO) concentrate injection on
the activated sludge taken from the domestic wastewater treatment plants (WWTP). In this study, 0.1L and 0.2L
RO concentrates were added into the batch reactors. The mixed liquid then was stirred using the aeration in the
bottom of each reactor for 3 hours. This study focused on the change of the supernatant composition (DOC,
protein and polysaccharide) and the sludge fouling propensity, after a peak of concentrate in the sludge. The results
demonstrated that the presence of RO concentrate had no significant effect on the DOC, protein and polysaccharide
concentrations in the sludge supernatant (in comparison at T= Oh and T= 3h). In addition, no significant change
of the sludge filterability was observed after the RO concentrate was added into the sludge. HPLC-SEC analysis
was employed to study the effects of RO concentrate on the production of protein-like SMPs. A significant peak of
protein-like substances with a molecular size of 10-100 kDa was observed immediately in the supernatant after the
addition of RO concentrate. The increase of both small and large protein-like substances in the supernatant after
three hours of reactor may be caused by the microorganisms mainly releasing protein when facing the stress of
toxic component that contained in the RO concentrate.

Key words: Reverse osmosis, concentrate, membrane bioreactor, organic matter, and fouling propensity.
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

NGHIEN CUU THANH PHAN BA THACH CAO PHOSPHOGYPSUM,
TACH TAP CHAT, THU HOI THACH CAO DUNG TRONG SAN XUAT

VAT LIEU XAY DUNG

Ngo6 Kim Chi, Ping Ngoc Phugng [(1)
Chu Quang Truyén, Nguyén Mai Linh
Pang Thi Dinh, Nguyén Thi Hang’
b6 Thuy Tién®
Phi Hoang Thuy Quynh*
Tran Pai LAm®

TOM TAT

PO, F, TOC, SiO,, Y,0,,
xay dung.
Tu khoa: Phosphogypsum, thach cao, PO,

Thanh phén ba thach cao phosphogypsum ctia qua trinh cong nghé dihydrat phan huy quang apatit Lao
Cai v6i axit sunfuric chti yéu la thach cao chiém 74,75-77,7%, P,O, con trong ba tir 1,48-4,83%, F 12 0,6-0,67%,
SiO, chiém 0,49-14,29 % va tap chat hiiu co va nhiéu tap chat khac. Nghién ctiu d¢ hoa tan ctia cic tap chat
trong axit sunfuric & cac nong do va nhiét do khac nhau dugc tién hanh. Két qua cho thiy, d¢ hoa tan cua
thach cao ctia ba PG dat t6i da & axit sunfuric 10%, tang theo nhiét do va lam ting hiéu qua hoa tach tap chat
SrO cho phép thu thach cao dap ting TCVN 11833: 2017 va st dung lam vt liéu

F, TOC, logi bé tap chat.

1. Pat vin dé

Quing apatit nguyén liéu chinh san xuat phan bon
c6 nhiéu dang qudng khac nhau nhu hidroxylapatit,
floroapatit va cloroapatit. Trén thé gidi, cac mo apatit
16n 13 Mardc, Nga, My, Braxin, Trung Quéc. O Viét
Nam, 90% quédng apatit Lao Cai khai thac tuyén nang
cao ham lugng PO, cho sdn xudt phan béon DAP theo
quy trinh cong nghé dihydrat DH (quang phan ting véi
axit sulfuric tao axit H,PO, va CaSO,.2H,0). Ba thach
cao phosphogypsum (PG) c6 thach cao chiém trén 70%,
ngoai ra H,PO,, H.SO, va HF tao tinh axit cao (pH<3),
do6 4m cao, chét hitu co (TOC) bi chay do phéan huy véi
axit dac tao miu den, cac tap chat anh hudng dén tinh
dong nhat ctia xi mang [1][2][6][9][11]. Ba thai PG sau
béng tai loc dua luu chita tai bai ctia Nha may. Moéi tin
PO, san phdm thi c6 khoang 4,5-5 tin ba PG [2]. Vi

san lugng thiét ké ctia nha may la 162.000 tin P,O, thi
hang ndm sé thai ra khoang 810.000 tan PG [10].

Quy trinh cong nghé dihydrat (DH) c6 uu diém la
két tha CaSO,.2H,O tai nong do P,O, 26-32%, nhiét do
70-80°C [2], khong kén chit lugng quang, quédng loai
kho hay loai uét, thoi gian hé thong hoat ddng dai hon,
khéi dong va tat dé dang. Qua trinh gdm: nghién, phan
ung DH, loc va c6 ddc axit [2] va thai ba PG. Nhugc
diém la tao san pham axit P,O, thdp (26-32% P,0O,),
ton nang lugng, tén that P,O, 4-7% do dong két tinh
véi canxisulfat & ba PG [2][6]. Cong nghé hemihydrat
(HH) c6 canxisulfat két tia dang hemihydrate (HH),
san xudt P,O_ nong do 40-52%, nhiét do cao 94-97°C
cho phép ha thdp ton that P,O, do dong két tha, hiéu
qua thu h6i PO, cao hon 3-6% [2][6], ba PG sach hon,
tiéu ton it nang lugng hon. Viéc nghién ctu cai tién

''Vién Héa hoc cdc Hgp chdt thién nhién - Vién Han Ldm KHCN Viét Nam

2Dai hoc su pham 11

3BPai hoc Bdach Khoa Ha Noi

1 Téng cuc Moi trudng

* Vién Ky thudt nhiét ddi - Vién Han Lam KHCN Viét Nam
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cong nghé DH ctia cac Nha mdy phan boén tao ba PG
sach hon, tai sti dung thach cao phospho PG tiét kiém
tai nguyén va bao vé moi trudng da tré nén cap thiét
trén toan thé gidi va tai Viét Nam. Ung dung rong rai
ctia ba PG c6 ham lugng P,O, nho hon 0,5% dung til¢ 4
dén 6% lam chat cham dong thay thé thach cao tu nhién
cho san xuét xi mang da dugc nghién ctiu va ting dung
[1][11]. V6i nhu cau tiéu thy xi mang ctia Viét Nam vao
2020 1én dén 95 triéu tdn, nam 2030 la 115 triéu tan thi
lugng thach cao tit ba PG st dung lam phu gia cho san
xudt xi mang sé rat 16n [11]. Hién chua c6 nghién ctiu
loai bé photpho dong két tha (thuong chiém 50% trong
P O.ts) bang axit H,SO, c6 san tai Nha may dé loai bo
PO, va tap chat khoi ba PG dé thu thach cao phospho
st dung lam phu gia xi mang va san xudt tdm thach cao.
Vi véy, ching t6i tién hanh nghién cttu thanh phan hoéa
ly ba PG ctia Nha may phan bén DAP1 va DAP2, hoa
tach tap chat (ons’ chit httu co TOG, F, SiO,, nguyén to
hiém Y, 0, va mét s6 nguyén t6 khac) bang axit H,SO, &
cac nong do, nhiét do khac nhau, danh gia hiéu qua loai
bd tap chat, thu PG lam vat liéu x4y dung.

2. Ddi tugng va phuong phap nghién ciiu

2.1. Vit liéu, héa chdt, thiét bi

Ba PG Nha may phan béon DAP1 Dbinh Vi - Hai
Phong va DAP2 Lao Cai ldy tai bai chuia (ki hiéu DAPI1b,
DAP2b) va tai bang tai loc (ki hiéu DAP1m, DAP2m),
thoi gian 1dy mau: 3-7/2018.

Khéo sit hinh dnh bé mit mau PG béing phuong
phdp hién vi dién tu quét (JEOL JSM6500F). Thanh
phan pha xdc dinh biang phuong phap nhiéu xa tia X
(D8- Advance 5005). Kha nidng hdp thu anh sang dac
trung bang phd hdp thu UV-Vis (1800PC Shimadzu).
Thanh phén cac nguyén t6 cé trong ba PG dugc xac
dinh béng phuong phdp phd tdn xa ning lugng tia X
(Hitachi S-4700 High Resolution) va phan tich nguyén
t6 Flash 2000. Nong d6 P,O, xac dinh bang phuong phap
trdc quang & budc séng 725nm (UV 1800, Shimadzu)
c6 mdt amonimolipdat. Nguyén t6 kim loai ndng xac
dinh bang quang phd phat xa nguyén ti ICP-OES.

2.2. Phuong phdp phan tich héa ly

Phan tich pH theo TCVN 9339: 2012, d6 4m theo
TCVN 9807: 2013, nudc lién két theo TCVN 8654-
2011[4]. Ham lugng SO, hoa tan theo APHA 4500-50O >
[5]. Ham lugng chat hitu co téng s6 (TOC)phuong phap
Walkley Black.Pts va Pht phuong phap APHA [5], Fts,
Fht theo SPANDS, APHA 4500 F[5]. CaSO,.2H,O theo
TCVN 9807: 2013, cac chi tiéu st dung thach cao lam
VLXD theo TCVN 11833: 2017 va TCVN 8256: 2009.

2.3. Phuong phdp hoa tdch vdi axit H SO,
Mau ba PG séy, nghién, cho vao binh phd mau phan
ting v6i dung dich axit sunfuric 0-45% va tién hanh gia
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nhiét 6 28 - 95°C c6 khudy tron trén bép tii gia nhiét. Ba
PG cho vao véi ti 1¢ gitia khoi lugng axit/ba PG (L/R)
tu 1-3, duy tri téc dé khudy 300 - 500 vong/phut, duy
tri nhiét d¢ ctia hé 6n dinh trong thdi gian khao sat.
Ba PG sau hoa tach dugc d€ ling. Phan dung dich loc
dugc tién hanh danh gia hiéu qua hoa tach. Rta phin
ran bang nudc cit 3 14n, trung hoa véi CaO. Sdy kho &
45°C trong 5 gio.
2.4. Phuong phdp do hiéu qud hoa tdch tap chdt

Xac dinh hiéu qua hoa tach tap chat & cac nhiét do,
nong do axit khac nhau trén co s& xac dinh ham lugng
tap chat trong ba PG trudc xt ly va tap chat P,O,, F,
TOC, SiO, hoa tan trong moi tridng axit H,SO,.

3. Két qua va thao luan

3.1. Thanh phdn héa hoc qudng nguyén liéu va ba
PG

Thanh phan qudng apatit Lao Cai nguyén liéu va
ba PG ctia Nha mdy phan bon (DAP1 va DAP2) san
xudt axit H,PO, cong nghé¢ dihydrat dugc dua 6 Bang 1,
Bang 2. So vé6i quang thé gidi, quing ctia Viét Nam cd
ham Iigng P,O, cao hon nguon quing & Pakistan hay
Israsel do quang dugc qua tuyén ndi, lam gidu thanh
phan PO, cao trén 32% [6][7]. Ham lugng CaO thip
hon so véi cac ngudn quéng khac, tap chat F 6 mtc cao
(3,18%), cao so v6i mdt s6 nguodn quang cta Pakistan,
Brazil, Venezuela. Bén canh do6, ham lugng oxit nhom
va oxit sat c6 gia tri cao véi téng lugng oxit nhom va sat
dén 5,54%.

Cac tap chat trong nguon liéu anh huéng dén qua
trinh phan hay quing, ché bién va chit lugng axit H PO,
thanh phdm, céc tap chit cé trong nguyén liéu luu chia
tai ba PG, lam tdng an mon, hu hong kim loai, nhya cua
thiét bi san xudt, gy kho khén cho tai stt dung ba PG
lam vét liéu xay dung [1][2][6][9][11] va gay 6 nhiém
moi truong, anh hudng stic khde do phat tan chat doc
hai [1][2][6] (Hinh 1a).

+ V& mat hinh thai: Ba PG la vatliéu dang bot, do cac
16 rdng chua axit du nén ba PG co tinh axit cao (pH<3),
kich ¢& hat chiém uu thé duong kinh <0,045 mm, cidu
truc tinh thé cht yéu la hinh hop chit nhat va dang sau
canh (Hinh 1b). Thach cao sau xti ly kich ¢ duéi 10 um,
hinh hop chii nhat va dang sdu canh (Hinh 1c).

Mau DAP 2b c¢6 ham lugng P,O, cao so v6i DAP1b.
Ham lugng photpho hoa tan va téng s6 P,O, ht, PO,
ts ba PG bai chtia thdp hon so v6i ba PG & day chuyén
loc. Ba PG chti yéu la thach cao CaSO,.2H,O (chiém 74-
77%) can tdi st dung lugng SiO,(chiém 10,19-14,29%),
ham lugng F 13 0,6-0,67%.



KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Béang 1. Thanh phan héa hoc apatit nguyén liéu tai Viét Nam va mdt sd nudc [6]

Thanh Florida, North Hazara, Monte Araxa, | Hidalgo, | Sahara, | Ruseifa, Oron, | Lao Cai,

phan, % USA Carolina, | Pakistan Fresca, Brazil Mexico | Morocco | Jordan Israel | Vietnam
USA Venezuela

(7]

PO, 31,2 29,7 28,5 34,18 35,5 43,3 34,2 33,4 29,8 32,2

CaO 45,0 47,4 41,9 42,30 47,3 46,3 50,3 51,0 51,0 40,2

cl 0,05 0,015 0,03 - 0,001 0,02 0,02 4,2 0,03 0,03

F 3,60 3,53 2,92 2,94 2,54 - 3,8 4,9 3,8 3,18

Sio, 9,48 1,73 23,2 10,29 0,41 2,8 - 0,2 0,68

Fe O, 1,33 0,79 1,85 0,66 2,42 - 0,22 0,3 0,2 1,72

ALO, 1,76 0,53 1,0 1,15 0,32 111 0,48 - 0,3 3,82

MgO - 0,79 0,13 0,21 0,07 2,17 0,12 - - 0,7

Na O 0,89 0,98 0,16 1,30 0,03 0,05 - - -

K,0 0,11 0,17 0,31 0,18 0,10 - - 4,5 -

CO, 3,48 4,18 1,1 - 1,7 0,02 2,7 - 7,8 0,65

Cooves 2,18 1,38 0,18 - <0,1 - 0,06 - 0,6

Téng S 1,05 L1 0,18 - 1,52 - - - -

Bang 2. Thanh phan ba PG Nha may phan bon DAP1, DAP2 trudc va sau xu ly axit

Thanh phian Thanh phan ba PG trudc xi ly PG sau xti ly dap dng
% TCVN11833:2017
DAP2b DAP2m DAP1b DAPIm DAPIm Nhi¢tdé6 | Nhiétdd
thuong cao
ALO, 0,59 1,06 0,29 0,33 0,95 0,33 0,23
SiO, 11,69 10,12 14,29 11,30 10,49 6,66 2,14
PO, 1,87 4,83 1,48 1,84 1,72 0,41 0,03
K,0 0,155 0,204 0,266 0,23 0,26 0,13 0,11
CaSO,.2H, 0 74,75 73,10 77,79 76,86 76,02 87,5 95,9
Na O 0,03 0,032 0,018 0,019 0,019 0,019 0,016
TiO, 0,255 0,18 0,318 0,27 0,19 0,19 0,18
MnO 0,029 0,119 0,025 0,02 0,05 0,01 0,005
Fe O, 0,329 0,229 0,266 0,22 0,2 0,09 KPH
F 0,62 0,67 0,61 0,62 0,6 0,4 0,02
Cl 0,04 0,05 0,03 0,03 0,034 0,02 KPH
SrO, 0,121 0,084 0,1218 0,18 0,085 0,144 0,08
Y,0, 0,022 0,01 0,026 0,02 0,01 0,01 KPH

KPH: Khong phat hién

-

A Hinh 1b. XRD ba PG trudcxitly A Hinh Ic. SEM baPG xit Iy axit

A Hinh 1a. Phé tdn sic ndng lugng tia X mdu ba
PG (DAP1b)
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Hiéu sudt thu hoi PO, ctia quy trinh cong nghé
dihydrat ctia ca hai Nha mdy khong cao nén Iugng P,O,
ton du trong ba PG 16n (1,48-4,83%). Viéc stt dung truc
tiép ba PG & bai chua khong qua xt ly sé khong dap
ung tiéu chudn ki thuat TCVN 11833: 2017 thach cao
phospho dung lam phu gia xi mang cho san xuét vat
liéu xay dung, Bang 2. Ba PG c6 chtia, cac nguyén to
kim loai ndng, tuy nhién khong c6 nguyén t6 nao vugt
ngudng chat thai nguy hai theo QCVN 07-2009, ham
lugng Sr khong 16n hon 0,2%, nguyén t6 hiém La, Y ty
1¢ thap. Trong nghién ctiu nay, ching tdéi khong danh
gia hoat d6 phdong xa ctia ba PG do apatit Lao Cai da
dugc danh gia an toan trudc do [8].

3.2. Nghién citu do hoa tan cua ba PG trong axit
H,S0,

a. Khdo sdt do hoa tan ctia thach cao tinh khiét
trong axit H, SO,

Khao sat cho thdy, thach cao tinh khiét it tan trong
nudc 6 25°C, d6 tan khong thay ddi nhiéu khi c6 axit
nong do khac nhau. Tan t6t hon 6 nong do H,SO, 0,5M
(gan 5%) nhiét d6 thuong. Tang nhiét do, do hoa tan
ting lén rat ro rét. Ddc biét, khi thém axit H,SO, nong
do tii 0-1,5M, do hoa tan ting nhanh. Pong thai, nhiét

i iy, i 3K il Ty, o G N iy e A
& e P 70 A e Wy AT 0 TR

-1:T 3
s ]
P X —
S, /mﬁ — =
i .- —
_2 5 g F:’- _:’._ — i
5
-1
E—I.: I
:_"_, I TS m L] Wi 1
= Mg A H-50, (%6)

A Hinh 2a. Hiéu qud logi bé P,0,

Bang 3. Hiéu qua hoa tach P,O

5)

do tang, hiéu qua hoa tan tang gap 5,5 1an so véi nhiét
do6 25°C, d6 hoa tan cao hon ca 6 90°C.

b. Khdo sdt hoa tdch PO, ciia ba PG trong axit
HSO,

Tuong tu, cho ba PG khudy tron trong H,SO,, két
qua dua & Hinh 2a. Nhiét d¢ tang tu 28°C dén 90°C cho
thdy, hiéu sudt hoa tach PO, tang... Axit H,SO, néng do
10%-15% cho hiéu qud hoa tich P,O, t6t nhdt & nhiéu
nhiét do khao sat, két qua phu hgp véi khao sat da cong
bé trude d6 [1]. Hiéu qua hoa tan thach cao cua ba PG
tang nhanh trong khoang ndng d¢ axit sunfuric khoang
sat 10-30% khi gia nhiét (Hinh 2b).

c. Hiéu qud hoa tdch P,O,, F, SiO,, TOC

Hiéu qua hoa tach P,O,, F va TOC va SiO, dugc dua

ra 6 Bang 3. Pho tan sac ning lugng tia X- EDX cua PG

xt ly v6i axit nhiét do thudng va gia nhiét (Hinh 3a,

3b). Két qué cho thdy, PG hoa tach tap trong axit H,SO,

10% nhiét d¢ thudng dat yéu cdu TCVN 11833 2017,

tap chit dang vét, PG hoa tach tap nhiét d6 cao (90°C)

loai bo trén 80% tap chét, mau trang sang. Tuy phai st

dung axit, nhung lugng axit nay quay vong va st dung
lai cho qua trinh phan huy quang.

linh oo 3L, (mall)

!'I::l L s |I|I-hl'-:|l|Hl‘,':l|l"H.III'

Ming 36 mol axi sumphuric (mal /L]

‘A Hinh 2b. CaSO, tan trong axit H,SO,

F, TOC, SiO, ba thai PG ctia Nha may DAP1

Hiéu qua taich tap | PG trudcxtily | MI: hoa tach axit | M2: hoa tach axit | M3: hoa tach axit | M4: hoa tach axit
chit (n) ti PG 5%, 28°C 10%, 28°C 30%, 70°C 45%, 90°C
P,O,ht (%) 0,5 0,03 0,01 0,002 0,001

P O, ts(%) 1,7 0,47 0,35 0,33 0,028
Ntach P,O_ht 94 98 99,6 99,79
Ntach P O ts 72,3 78,1 88,5 98,35
SiO, (%) 10,9 9,79 8,59 2,92 2,13
ntach SiO (%) 10,2 21,21 73,2 80,39
Fts (%) 0,79 0,23 0,19 0,08 0,022
ntach Fts (%) 70,73 75,7 89,2 97,21
TOC (% w/w) 1,1 0,99 0,94 0,55 0,1

M tach TOC, % 10 15 50,1 90,9

M: Hiéu qua tach tap chit
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Bang 4. Hi¢u qua hoa tach Y,0, va SrO & nhiét do 28°C
5% H,80, | 10% H SO, | 45% H_ SO,

Tac nhan va
nguyén té
hoa tach

Hiéu qua 10,25 51,45 80,51
tdch Y,O,
(%)

Hiéu qua 0
tach SrO
(%)

20,78 66,77

Hinh 3a ba PG xt ly véi sunfuric 10% & 28°C van
con tap chat Fe, Al, Si, P. Hinh 3b ba PG xti ly H,SO, 6
nhiét d6 cao tap chit con lai khong dang ké.

A Hinh 3a. Pho tdn sdc nang lugng tia X EDX - mau DAPI
G28°C

A Hinh 3b. Phé tdn sdc ndng lugng tia X- EDX - mdu DAPI1
xu ly axit § 90°C

d. Ba PG hoa tan trong axit H SO,

Hoa tan ba PG trong axit H,SO, (Hinh 2b) ta thay
d¢ hoa tan ctia CaSO, ting khi ting nong d6 H,SO,,
dat gid tri t6i da va giam d4n & cac nhiét d¢ thi nghiém.
Hoa tdch PG nhiét do thuong 28°C can H,SO, nong
do 10-30% dé€ thach cao PG tan t6t hon, nhung nhiét
dd cao 55-70°C thi chi cin axit 10-15% cho phép dat
do hoa tan t6i da. Trén 30% (3M) & trén 90°C khi
CaSO, dat muic qua bao hoa, sé c6 cac dang khac nhau
calcium sulfate dihydrat (DH), hemihydrat (HH), c6
chuyén dich can bing gitia hai dang canxisunlfat dang
dihydrat va hemihydrat. Nghién ctiu diéu kién t6i
uu, yéu t6 cin khao sat sé thay d6i, yéu t6 con lai gitt
nguyén khong d6i, khao sat ty 1¢ axit/PG (L/R), thoi
gian, nhiét do, téc do khudy, loai axit hoa tach, nong
d¢ axit d€ lya chon ra hoa tach v6i H SO, la t6i uu sé
trinh bay riéng biét tai mot nghién ctiu khac.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Hoa téch kim loai Fe, Altrong axit H,SO, c6 hi¢u
qud tot. D9 tan cta SiO, c6 cdi thién khi nhiét do va
nong do axit cao. Nguyén t6 SrO va nguyén t6 hiém
Y,0,, hoa tach véi axit H,SO, 10% hi¢u qua t6t hon
vé6i so v6i H,SO, 5%. Loai bé SiO, dat 73,2% véi axit
30%, 70°C kém theo tap chit den (TOC) loai bo dugc
50,1%. Thach cao tinh sach (miu M4) c6 ty 1¢ loai bo
tap chat P, F, Fe, Al cao trén 97%, loai SiO, (80,39%),
TOC (90,9%) cho thach cao trang. Bén canh d6 chi can
axit H,SO, 10% & nhiét do thuong 28°C, hoa tach PO,
F,Y, Sr trong ba PG t6t so v6i axit 5%.

Két qua cho phép tién hanh hoa tach thi nghiém
theo mé ba PG véi H,SO, 10%, ty 1¢ L/R 1a 3, ria ni6c
3 lan, trung hoa CaO va sdy mau. Mau PG kiém dinh
dap ting TCVN 11833: 2017. Mau thach cao tinh sach
loai t6i da tap chét véi axit sunfuric ndng do cao, nhiét
do cao 90°C co CaS0O,.2H,0 trén 95% va TOC<0,1%,
thu thach cao dang dihydrat sach lam tdm thach cao
dat tiéu chuidn TCVN 8256: 2009.

4. Kétluan

Két qua cho thdy, co s¢ d€ cai thién ché do cong
nghé ché bién qudng apatit va xti ly PG tai nguon thai
tao thach cao st dung trong san xudt vat liéu xay dung,
han ché chat thai gom cac giai phap ky thuét sau: 1)
B6 sung H SO, nong do cao dén 45% vao quing phan
huy, bé sung nhiét 90°C-95°C d€ c6 canxisulfat tia
dang hemihydrate (HH), khi nhiét d¢ ha sé tai két tinh
dang DH véi diéu chinh néng d6 axit H,SO, va nhiét
do & mot phan bé phéan huy ap dung két tinh - tai két
tinh, ting hiéu qua thu hoi P,O.. 2) Ting thoi gian tiép
xtic ctia axit H SO, vé6i ba PG & bing tai loc d€ hoa tach
P,O, ra khoi ba PG. 3) Thu hoi thach cao photpho tai
nguon khi cho ba PG hoa tich véi dong axit H SO,
10% rtia nudc va trung hoa véi CaO, lam kho va sdy
cho thach cao dap ung TCVN 11833: 2017. 4) Thu
thach cao tinh sach (CaSO,.2H,0 >95%), TOC<0,1%)
khi cho ba PG hoa tach véi axit sunfuric 45%, nhiét
do 90°C cung véi viéc tai st dung axit va tdn dung
nhiét ctia qua trinh phan huy quédng. Viéc stt dung axit
H,SO, hoa tich tap chat cho phép thu héi thach cao
dap ting TCVN 11833: 2017, khong nhiing tao thach
cao st dung cho san xuét vat liéu xay dung ma con dap
ung cac tiéu chi ctia héa hoc xanh va san xudt bén viing
trong cong nghiép hoa chit véi nguyén tic cha dao la
han ché chit thai, tiét kiém nang lugng, giam chat doc
hai, tai st dung tai nguyén khi giam chat thai phat sinh
ngay tai nguon phat thai.

Loi cam on: Nghién ctu dugc thuc hién véi sy hod
trg cua dé tai KHCN ma s6 BT20-2017-BXD va Cong
ty ¢6 phan DAP - Vinachem - Pinh Vi - Hai Phongm
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STUDY ON PHOSPHOGYPSUM COMPOSITION, IMPURITY
REMOVAL AND GYPSUM RECOVERY FOR CONSTRUCTION
MATERIAL PRODUCTION

Ng6 Kim Chi, Piang Ngoc Phugng, Chu Quang Truyén, Nguyén Mai Linh

Institute of Natural Products Chemistry - Vietnam Academy of Science and Technology
bing Thi Dinh, Nguyén Thi Hang

Hanoi Pedagogical University 11

b6 Thuy Tién
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Phi Hoang Thuy Quynh
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Tran Dai Lim
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ABSTRACT

Gypsum accounts for 74.75-77.7% in phosphogypsum of fertiliser plants. The other components are
PO, (1,48% - 4,83%), F (0.6-0.67%), SiO, (10.49%-14.29%), organic and other impurities. The study of the
solubility of PG impurities in sulfuric acid at different concentrations and temperatures was conducted. The
results showed that the solubility of PG gypsum reached a maximum at 10% sulfuric acid, increasing with
temperature, and increasing the efficiency of separating the impurities of P,0O,, F, TOC, SiO,, Y,0,, SrO. This
allowed for a collection of gypsum from PG that meets TCVN11833: 2017 and could be used in construction
material production.

Key words: Phosphogypsum, gypsum, P O, F, TOC, impurity removal.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

NGHIEN CUU DE XUAT MANG LUGI QUAN TRAC CHAT
LUGNG NUGC MAT TAI TINH VINH LONG GIAI DOAN
2019 - 2025, DINH HUGNG DEN NAM 2030

Phung Chi Sy
Vo Qudc Bao?

TOM TAT

Cén cu vao hién trang quan trac moi trudng va dac thi séng ngoi trén dia ban tinh Vinh Long, cic tac gia
da dé xuit chuong trinh quan tric nudc mit giai doan 2019 - 2025, tAm nhin dén 2030, bao gdm: Quan trac
nudc mat chay qua khu vuyc do thi, khu dan cu dong duc, khu vuc chg trung tam, khu cong nghiép, lang nghé
VvGi 63 vi tri, trong d6 ¢6 5 vi tri quan tradc nén va 58 vi tri quan tric tic dong, quan tric 17 thong s6 véi tan sudt
6 lan/ndm (2 thang/1an) (Nhom 1); Quan tric nudc mat chdy qua khu vuc néng nghiép, nong thon, khu vuc
sinh thai, khu vuc trong lta va nudi trong thiy san véi 22 vi tri quan tric tdc dong, quan tric 6 thong s véi
tan sudt 6 lan/nam (2 thang/1an) (Nhém 2). Ngoai ra, cic tc giad cing dé xudt mang ludi quan trac ty dong lién
tuc chat lugng mai truong nudc mat tai 5 tram véi 7 thong s6 nhiét do, pH, DO, d6 man, TSS, COD, Amoni.

Tu khéa: Nudc mdt, chuong trinh quan trdc, quan trdc tu dong.

1. M6 dau

Tinh Vinh Long nam trong viing déng bang sdng
Ctiu Long, phia Biac va Bong Béc giap cac tinh Tién
Giang va Bén Tre, phia T4y Bac giap tinh Pong Thap,
phia Nam giap tinh Tra Vinh, phia Tay Nam gidp cac
tinh Hau Giang, S6c Trang va TP. Can Tho. Tinh Vinh
Long véi dién tich 1.525,73 km? dan s6 1.050.241
ngudi dugc chia thanh 8 don vi hanh chinh, gom 6
huyén (Binh Tén, Long H6, Mang Thit, Tam Binh, Tra
On, Viing Liém); thi xa Binh Minh va TP. Vinh Long
v6i 109 xa, phudng, thi trdn (94 xa, 5 thi trdn va 10
phuong) [1].

Tinh Vinh Long c6 hé thong s6ng ngoi day dic véi 2
song 16n la song Tién va song Hau cung v6i song Mang
Thit va hé¢ thong kénh rach. S6ng C6 Chién 1a nhanh
cta song Tién, c6 chiéu dai 90 km, doan di qua Vinh
Long mit cat sdng rong trung binh 1.700m, d6 sau 7 -
10m, luu lugng dao dong tii 1.814 - 19.540m’/s. Song
H4u 1a nhanh 16n tht hai ctia song Mékong chay qua
dia phan Viét Nam véi chiéu dai khoang 75km, luu
lugng binh quén dao dong tii 1.154 - 12.434m?/s. Song
Mang Thit n6i song Tién va séng Hau, clia song & phia
song Tién 16n hon phia song Hau [2].

"' Trudng Pai hoc Nguyén Tdt Thanh
2 Chi cuc Bdo vé moi trudng tinh Vinh Long

Thuc hién Luat BVMT nam 2014, hang nim S&
TN&MT tinh Vinh Long da chi dao Chi cuc BVMT xay
dyng Chuong trinh quan tric mdi truéng gom quan
trac thanh phan nudc mét, nudc dudi dat, khong khi
ngoai troi... Két qua quan trac hang ndm dugc Béo céo
UBND, Héi dong nhén dan tinh va B0 TN&MT [3-4].

Tuy nhién, do nhiing han ché vé trang thiét bi va
con ngudi nén cdng tac quan trdc moi trudng cua tinh
ndi chung con gdp rat nhiéu khoé khan, bat cap. bac
biét, mang ludi quan tric moi trudng hién tai cua tinh,
trong d6 c6 mang ludi quan trac nudc mit chua dugc
b6 tri thuc su khoa hoc va dong bo, s6 diém quan trac
con it, tan sudt quan trac con thua va tap trung cht yéu
vao quan tric cac thong s6 co ban.

Trudc thuc trang trén, trong ndm 2018 UBND tinh
Vinh Long da giao cho S& TN&MT trién khai du an
“Xay dung mang ludi quan trac moéi trudng tinh Vinh
Long giai doan 2019 - 2025 va dinh huéng dén nam
20307 [5]. Bai bao nay trinh bay mot phan két qua cua
Du an néu trén vé co sé khoa hoc phuc vu xay dung
mang ludi quan tric chit lugng nudc mit tai tinh Vinh
Long.
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2. Pé xuit xay dung mang ludi quan trac dinh ky
chat lugng nudc mat tinh Vinh Long

2.1. Co s6 xdy dung mang luGi quan trdc chdt
lugng nudc mdt

a. Muc tiéu ciia chuong trinh quan trdc chdt luigng
nudc mat

- banh gia hién trang chat lugng nudc mit trén dia
ban tinh Vinh Long.

- banh gia tac dong cta cdc ngudn thai nudc thai
sinh hoat, cong nghiép, dich vu t6i chit lugng nudc mit
tinh Vinh Long.

- DBanh gia hiéu qua cta cac chién lugc, quy hoach,
ké hoach kiém sodt va bao vé ngudn nudc, hé thong thu
gom, xU ly nudc thai phat sinh tii cac ngudn thai sinh
hoat, cong nghiép, dich vu trén co sd xac dinh chiéu
huéng dién bién chat lugng nudc.

- Cung cdp co s6 dii liéu cho cong tac dy bao chat
lugng nude phuc vu khai théc, sti dung nudc, cap phép
xa nudc thai vao ngudn nudc.

b. Xdc dinh mang ludi quan trdc nuéc mat

Quan diém xac dinh mang luéi quan tric nuéc mat

- Mang luéi quan trac chat lugng nudc mit trén dia
ban tinh Vinh Long la m6t hé thong md, lién tuc dugc
b6 sung, nang cip va hoan thién cho phu hgp véi quy
hoach phat trién kinh t€ - xa hoi tinh Vinh Long.

- Mang luéi quan trac chit lugng nudc mit phai
dugc xay dung trén co sd ké thtia, két noi va chia sé
thong tin bao dam thong sudt tli trung uong dén dia
phuong, gitia cac nganh nong nghiép phat trién nong
thon, y té, tai nguyén va mdi trudng.

- Mang lué6i quan trac nuéc mit duge dam bao hoat
dong chu yéu bang ngudén vén ngan sach Nha nudc,
dong thai c6 co ché phu hgp d€ huy dong thém cac
nguon kinh phi hgp phap khac theo quy dinh ctia phap
luat.

Nguyén tic xac dinh vi tri quan tric nuéc mat

- Tinh dai dién: Cac vi tri quan trac phai dai dién vé
chét lugng nudc mit cho mot doan song cin quan tric,
c6 nghia rdng trén doan song nay chat lugng nudc mat
hiu nhu déng nhit, nén chi can 01 diém quan trac, néu
thém 1 diém ntia thi bi thua do két qua quan trac cua 2
diém nay sé giong nhau.

- Tinh 6n dinh: Céc vi tri quan trdc phai dn dinh, lau
dai vi moéi khi thay d6i vi tri quan tréc thi toan bo chubi
s6 liéu quan tric trong qua khu déu bi viit bo khong con
y nghia st dung phuc vu cho muc dich danh gia chiéu
huéng dién bién chét lugng nudc.

- Tinh phi hgp: Vi tri quan trac phai pht hgp véi
diéu kién thuc té, c6 thé tiép cin d€ do dac, ldy mau (Vi
du: c6 thé tiép cin bang dudng bd hay dudng thuy).
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- Tinh an toan: Vi tri quan trac phai dam bao an
toan, khong bi pha hoai hay mat mat tai san, an toan
cho ngudi do dac, 14y mau.

- Tinh hiéu qua: Vi tri quan trac phai dugc lya chon
trén co s§ tiép can dé dang, thuén tién va it ton kém
nhdt (Vi du 1ldy mau trén ciu, gidm dugc chi phi thué
ghe, thuyén di ldy mau; hodc két hgp véi tram quan tric
thuy van).

Tiéu chi xac dinh vi tri quan tric chit lugng nuéc
mat trén dia ban tinh Vinh Long

- Phai pht hgp véi muc tiéu quan trac (Vi du: quan
trac nén hay quan tric tic dong; tac dong ctia ngudn
thai ndi tinh hay canh giéi cac nguon tli ngoai tinh) va
déi tugng quan trac (song, rach, ao ...).

- Phai ddm bao dugc tinh dai dién, 6n dinh, phu
hgp, an toan, hiéu qua nhu trinh bay & trén.

2.2. Dé xudt xdy dung mang ludi quan trdc chit
lugng nudc mdt

a. Dé xudt mang 1u6i quan trdc chdt lugng nudc
madt giai doan 2019 - 2025, dinh hudng dén nam 2030

Mang luéi quan tric nudc mdt nhém 1: Bao gom
cac ngudn nudc mat chay qua khu vyc do thi, khu dan
cu dong duc, khu vuc chg trung tam, khu cong nghiép,
lang nghé vé6i 63 vi tri (ky hiéu 1a NM), trong d6 c6 05
vi tri quan trdc nén (khu vuc ranh gidi tiép gidp véi cac
tinh 1an cdn) va 58 vi tri quan trac tdc dong, dugc trinh
bay (Hinh 1).

Mang ludi quan trac nuéc mat nhoém 2: Bao gom cac
nguodn nudc mat chay qua cac khu vic néng nghiép,
nong thon, khu vuc sinh thai, khu vyc trong lua va nudi
trong thity san véi 22 vi tri quan trac tac dong (ky hiéu
la TV) dugc trinh bay (Hinh 2).

A Hinhl. So dé vi tri quan trdc chdt lugng nudc mdt thudc
nhém 1



A Hinh 2. So dé vi tri quan trdc chdt lugng nudc mdt thudc
nhém 2

Mang ludi cac vi tri quan tric chét lugng nudc mit
giai doan 2019 - 2025, dinh huéng dén ndm 2030 dugc
phan bo déu trén cac hé thong song chinh va kénh
rach ndi déng trén dia ban tinh Vinh Long, nhdm xay
dung co s& di liéu lau dai 6n dinh cho viéc danh gia
dién bién chit lugng nudc mat trén dia ban tinh.

b. Théng s6 quan trdc chdt lugng nudc mdt
Céc thong s6 quan trac chét lugng nudc mét dugc

lya chon phu hgp véi muc tiéu, d6i tugng quan tric
(Bang 1).

Bang 1. Lua chon cic thong s6 phén tich nudc mit

TT | Loai Thong sd phan tich

1 | Nhom 1: NuGc mat
chay qua khu vuyc do
thi, khu dén cu dong
duc, khu vuc chg
trung tam, khu coéng
nghiép, lang nghé.

17 thong s6 gom: pH, do
duc, d6 dan, nhiét do,
DO, TSS, COD, BOD,,
NH,*,PO,*, NO,,NO,,
Fe,Cr®, Cl,Coliform,
Ecoli.

2 | Nhom 2: NuGc mat
tai khu viic néng

06 thong s6 gom: 2,4D,
Dimethoate, Chlopyrifos
nghiép, néng thon, ethyl, Carbendazim,

khu vuc sinh thdi, khu | Cypermethrin, Diazinon
viic trong lda va nudi | [6].

trong thiy san

c. Thdi gian va tdn sudt quan trdac chdt lugng nuéc
mdt
Tan sudt quan tric chit lugng nudc mit duge dé
xudt it nhat 06 lan/nam (hay dinh ky 2 thang/lan) cho
pht hop v6i muc tiéu, d6i tugng quan trac.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

d. Phuong phdp quan trdc chdt lugng nudc mdt

Phuong phdp quan tric chét lugng nudc mit (bao
gom ldy mau, bdo quan va phan tich mau) dugc thuc
hién ding theo hudng dan tai Thong tu s6 24/2017/
TT-BTNMT ngay 1/9/2017 ctia B TN&MT vé quy
dinh ky thuat trong quan tric moi truong.

3. X4y dung mang luéi quan tric ty dong chit
lugng nudc mat tinh Vinh Long

3.1. Co s6 xdc dinh vi tri quan trdc ty dong chit
lugng nuéc mdt

a. Muc tiéu quan trdc ty dong chdt lugng nuéc
madt
Muc tiéu quan tric chit lugng nudc mat noéi chung
va quan trac ty dong, lién tuc chit lugng nudc mat noi
riéng dugc trinh bay tai muc 2.1 & trén bao gom danh
gid hién trang chat lugng nudc; danh gid tic dong ctia
cac nguodn nudce thai; danh gia hiéu qua ctia cac chién
lugc, quy hoach, ké hoach kiém soat 6 nhiém; cung cép
co s6 dii liéu phuc vu du bdo chat lugng nudc. Ngoai
cac muc tiéu néu trén, quan tric ty dong chit lugng
nudc con c6 thém muc tiéu 1a canh gidi, canh bdo sém,
bao dong kip thoi tinh trang 6 nhiém do cic nguén
nudc thai phat sinh bén trong tinh va bén ngoai tinh
(Vi du: T cac tinh thugng ngudén chuyén t6i).

b. Co s6 thiét lap tram quan trac ty dong chdt

lugng nudc mdt

Lua chon giai phap quan tric tu dong

Trong quan trac tu dong, lién tuc chét lugng nudc
mit, c6 thé lua chon gidi phap quan tric tryc tiép hodc
gian ti€p. Vi gidi phap quan tric truc tiép, c6 thé xay
dung céc tram néi (trén thuyén, phao) hay nha treo
trén mat song. Véi gidi phap quan trac gian tiép, thi
tram quan tric dugc xay dung trén dit lién, sau do6
bom nudc sdng tli vi tri cAn quan trac téi dau do thiét
bi dat trén tram dat lién. Mdi giai phap quan trac tu
dong c6 uvu diém, nhugc diém khac nhau. Tuy nhién,
dé dam bdo an ninh, an toan cho cac thiét bi quan trac
tu dong, cac thiét bi truyén di liéu thi giai phap quan
trac gian tiép (tram ddt & vi tri an toan trén bo) sé phu
hop hon véi diéu kién thuc té€ cua tinh Vinh Long.

Tiéu chi lya chon vi tri ddt tram quan trac tu
dong chat lugng nudc mat

Tiéu chi lya chon vi tri ddt tram quan tric chit
lugng nudc mét ndi chung, vi tri dit tram quan tric
tu dong chét lugng nudc mat noi riéng dugc trinh bay
trong muc 2.1 § trén. Cac yéu cdu chung phai dap ting
khi lya chon vi tri dat tram quan tric tu dong chat
lugng nudc mat phai ddm bao dugc tinh dai dién, tinh
6n dinh, tinh phu hgp, tinh an toan, tinh hiéu qua
nhu trinh bay & trén. Tuy nhién, d¢ dat dugc muc tiéu
canh giéi, canh bao sém, bao dong kip thoi tinh trang
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¢ Moi truong

6 nhiém thi vi tri cdc tram quan tric ty dong thuong
dugc dit tai cac diém ldy nudc phuc vu cdp nude cho
muc dich sinh hoat, cdng nghiép, nudi trong thuy san
(d4c biétla cdp nudc cho sinh hoat) va tai ranh gidi gitia
cac tinh (hay gitia cac qudc gia). D€ truyén s6 liéu tu
tram quan trac ty dong chit lugng nudc vé trung tim
quan ly dii liéu ctia tinh, thi vi tri lya chon dat tram phai
dé dang két néi duong dién, duong truyén internet.

Tiéu chi lua chon thdng s6 quan tric tu dong chit
lugng nudc mat

Thanh phan cac chat gay 6 nhiém phiic tap do nude
song phai tiép nhan nudc thai ti nhi€u co sd san xudt,
kinh doanh, dich vu, d4n sinh khac nhau, dan dén khé
xac dinh cac thong s6 6 nhiém cin quan tric. Tiéu chi
chung d€lya chon thong s6 quan tric chit lugng nuédc
mit la phéi dya trén muc tiéu quan trac va doi tugng
quan tric. Tuy nhién, tiéu chi riéng dé€ lya chon théng
s6 quan trac tu dong chit lugng nudc mit 1a thong s6
phai c6 ddu do do tu dong, khong thé quan tric ty dong
cac thong s6 ma trén thi trudng chua c6 dau dau do do
tu dong.

Lua chon giai phap két ndi, luu trii va truyén sé
liéu

Véi cac hé do tu dong lién tuc, cac s6 liéu co thé
dugc luu trii tai tram va sau d6 dinh ky dugc nhan vién
dén lay (copy dang file mém, hodc ban in) hodc dinh ky
truyén dén trung tam luu trii/quan ly di liéu.

Lua chon trang thiét bi tram quan tric tu dong
chat lugng nudc mat

Do tinh chat va diéu kién ngoai canh nén tram quan
trac tu dong chét lugng nudc mat dugc thiét ké dat
trén bo song tai vi tri thuén lgi, chac chan va cach vi
tri quan trac trong khoang 200m. Nudc tai vi tri quan
trac sé dugc dua tdi cac dau do (dét trong tram) qua hé

thong bom va 6ng dan. D€ tang tinh linh dong, an toan
ciing nhu bén viing ctia tram quan trac, nha tram dang
container thuong dugc lya chon. Véi dang nha tram
nay, c6 thé dé dang van chuyén, lap dat tram.

3.2. Dé xudt xday dung mang luéi quan trdc tu
dong chdt lugng nudc mdt

a. Dé xudt vi tri lap ddat tram quan trdc ty dong
chadt lugng nudc mdt
Du kién trong giai doan 2018 - 2020, S6 TN&MT
tinh Vinh Long sé lap dit 05 tram quan tric ty dong
nudc mdt trén dia ban tinh Vinh Long (Bang 2).

b. Thong s6 quan trdc chdt lugng nudc mdt
Thong s6 quan trac tu dong lién tuc chét lugng nude
mdt dugc lya chon bao gom 7 thong s6: Nhiét do, pH,
DO, b6 man, TSS, COD, Amoni.

4. Két luan va kién nghi

4.1. Két lugn

Su phat trién kinh t€ - xa h¢i nhanh chéng thi ap luc
moi trudng gia ting 6 quy mo ngay cang cao, trong dé
phat trién cdng nghiép va do thi cé nhiing tic dong tiéu
cuc dén chit lugng moi trudng noéi chung, chat lugng
nudc mat ndi riéng. Vi vay, doi hdi phai taing cuong
codng tac quan tric moi trudng noi chung va quan tric
chat lugng nudc mat ndi riéng.

Xac dinh dugc tam quan trong cua céng tac quan
trdc moi trudng, ngay tit nam 2008, tinh Vinh Long da
dau tu x4y dung mang luéi quan tric cac thanh phan
moi truong, trong dé c6 quan trac chit lugng nudc
mat, tuy nhién mang luéi quan tric méi truong van con
mot s6 bat cip, chua dap ting dugc muc tiéu, yéu cau
quan ly méi trudng trén dia ban tinh.

Bang 2. Vi tri dit tram quan tric tu ddng chit lugng nudc mat

Dit tai song Cai Ngang, canh tram bom ctia Nha may nudc Cai Ngang, dp 8, xa
My Loc, huyén Tam Binh nham dénh gia chét lugng nudc mit cAp cho Nha may

bit tai song Viing Liém, canh tram bom ctia Nha may nudc Ving Liém, 4p Trung
Tinh, Thi trdn Viang Liém, huyén Ving Liém nhdm danh gid chit lugng nudc mat

Dit tai song Tra On, canh tram bom ctia Nha médy nuéc Tra On, 4p My Loi, xa
Thién My, huyén Tra On nhdm dénh gi4 chat lugng nuidc mit cung cdp cho Nha

Dit tai sobng Mang Thit, canh tram bom ctia Nha may nuéc Tam Binh, khém 4,
Thi trin Tam Binh, huyén Tam Binh nham danh gia chit lugng nudc mat cdp cho

Ky hiéu Toa do Co s6 lua chon
X X

TD_NMI1 551811 551811

cép nudc.
TD_NM2 574231 574231

cép cho Nha mdy cép nudc.
TD_NM3 546960 546960

may cép nudc.
Tb_NM4 554494 554494

Nha may cip nudc.
TD_NM2 580026 580026

bit tai song C6 Chién, tai 4p Dai Hoa, xa Trung Thanh Pong, huyén Ving Liém
nham du bdo kha ning xdm nh4p man va hién trang chit lugng nudc mat.
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D€ hoan thién mang ludi quan tric moi trudng,
trong ndm 2018 UBND tinh Vinh Long da giao cho S&
TN&MT trién khai dy 4n “Xay dung mang ludi quan
trac moi truong tinh Vinh Long giai doan 2019 - 2025
va dinh huéng dén nam 2030”.

Cén cti vao hién trang quan tric moi truong va dac
thlt song ngoi trén dia ban tinh Vinh Long, cac tac gia
da dé xuit chuong trinh quan trac nudc mdt giai doan
2019 - 2025, tam nhin dén 2030, bao gom:

- Quan trac nudc mdt nhéom 1: Nudc mat chdy qua
khu vuc do thi, khu dan cu dong duc, khu vic chg trung
tam, khu cong nghiép, lang nghé véi 63 vi tri, trong dé
€6 05 vi tri quan trac nén va 58 vi tri quan trac tac dong,
quan trac 17 thong s6, tAn sudt 6 1an/ndm (2 thang/1an).

- Quan tric nudc mit nhém 2: Nudc mit chdy qua

TAI LIEU THAM KHAO

1. Nién gidm Théng ké tinh Vinh Long ndm 2017.

2. UBND tinh Vinh Long, Bdo cdo thuyét minh tong hgp ctia
dy dn Diéu tra va quy hoach tai nguyén nudc tinh Vinh
Long dén ndm 2020, dinh hudng dén nam 2030, ndm 2014.

3. UBND tinh Vinh Long, Bdo cdo hién trang mdi trudng tinh
Vinh Long giai doan 2010 - 2015, ndm 2015.

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

khu vuc néng nghiép, ndng thon, nudc sudi, khu vuc
sinh thdi, khu vuc trong lta va nuoi trong thiy san véi
22 vi tri quan trac tac ddng, quan tric 6 thong s, tan
sudt 6 1an/ndm (2 thang/lan).

- Quan trac ty dong lién tuc chét lugng méi truong
nudc mat tai 5 tram, 07 thong s6: Nhiét do, pH, DO, do
man, TSS, COD, Amoni.

4.2. Kién nghi

- Trén co s& phan tich & trén, kién nghi cac cip cé
thdm quyén xem xét phé duyét mang luGi quan trac chit
lugng nudc mit trén dia ban tinh Vinh Long d€ mang
luéi sém hoan thanh va di vao hoat dong c6 hiéu qua.

- Phé duyét kinh phi hang nam thuc hién chuong
trinh quan trac moi truong ndi chung va quan trac chat
lugng nudc mat noi riéng trén dia ban tinh Vinh Longm

4. Trung tam Cong nghé Moi truong (ENTEC), S6 TN&MT
tinh Vinh Long. Xdy dung mang luidi quan trdc moi trudng
tinh Vinh Long giai doan 2019 - 2025 va dinh huéng dén
ndam 2030, nam 2018.

5. UBND tinh Vinh Long, Bdo cdo két qud quan trdc moi
truong nam 2011 dén ndam 2015.

6. S6 NN&PTNT tinh Vinh Long, Bdo cdo tinh hinh sdn xudt
va sii dung phan bon trén dia ban tinh Vinh Long, ndm 2016.

2025, ORIENTATION TO 2030

ABSTRACT

RESEARCH FOR DEVELOPING THE WATER QUALITY MONITORING
NETWORK IN VINH LONG PROVINCE IN THE PERIOD OF 2019-

Environmental Protection Agency of Vinh Long Province

Based on the current status of environmental monitoring and rivers specific features in Vinh Long province,
the authors propose the program for surface water monitoring in the period of 2019 - 2025, with vision to 2030.
This proposed program include: Monitoring surface water flowing through urban areas, densely populated
areas, central market areas, industrial zones, craft villages with 63 locations, including 05 background
monitoring locations and 58 impact monitoring locations, monitoring 17 parameters with frequency of 6
times per a year (every 2 months) (Group 1); Monitoring surface water flowing through agricultural and rural
areas, ecological areas, rice-growing and aquaculture areas with 22 impact monitoringlocations, monitoring
6 parameters with frequency of 6 times per a year (every 2 months) (Group 2). In addition, the authors
also propose an automatic continuous monitoring network for surface water quality at 5 stations with 07
parameters of temperature, pH, DO, Salinity, TSS, COD, Amoni

Key words: Surface water, monitoring program, automatic monitoring.

Phung Chi Sy
Nguyen Tat Thanh University
Vo Quéc Bao
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) Moi truong

UNG DUNG MACC TRONG DANH GIA CHI PHi GIAM THAI
KHi NHA KiNH TRONG LiNH,VUC NANG LUONG -
CONG NGHIEP TAI TINH QUANG NINH

Lé Thu Hoa'
Nguyén Thi Diéu Trinh 2

TOM TAT

3,03 dén 4,34 triéu tCO

2td

trién bén viing cua tinh.

Phuong phdp MACC tinh todn va thé hién mot cach truc quan chi phi gidm thai khi nha kinh (KNK) nham
ho trg cac nha hoach dinh chinh sach so sanh, lya chon cac giai phap quan trong va c6 hiéu qua vé chi phi.
Trén co s¢ ap dung MACC, chi phi ctia 16 co hoi gidm thai KNK trong linh viic ndng lugng - cong nghiép tai
tinh Quang Ninh cho giai doan dén nam 2020 va 2030 da dugc xac dinh va danh gia, dem lai hiéu qua giam ti
/ ndm, véi téng chi phi tit khoang 9.000 dén 10.671 ty dong. Bai viét kién nghi viéc
trién khai cdc co hoi gidm thai KNK nhdm thyc hién ké hoach hanh déng Ting trudng xanh (TTX) va phat

T khoa: Phuong phdp MACC, ké hoach hanh dong ting trudng xanh, khi nha kinh.

1. Gidi thiéu chung vé MACC

Chi phi gidm thai can bién (MAC) dugc hiéu la chi
phi cin thiét d€ giam thém mot don vi chét thai ndi
chung, mdét don vi phat KNK ndi riéng. Phuong phap
tiép can danh giad MAC gan day dugc st dung kha pho
bién trong linh vuc bién d6i khi hdu (BDKH) cép do
toan cau, qudc gia, nganh va dia phuong. Trén co so st
dung cac gia thiét va quan diém ctia cac chuyén gia vé
tiém ndng giam thai véi cac chi phi lién quan hodc st
dung cac mé hinh tinh toan phat thai, cac co hoi giam
thai KNK dugc tap hgp va thé hién trén cung mot do
thi, dugc sip xép tu chi phi thip nhat dén cao nhit tao
nén mot “duong cong”. Puong cong MACC c6 dang
gip khuc hoac bac thang - gobm cac 6 hinh chii nhat
dat ké tiép nhau, d6 rong cta mdi 6 thé hién lugng
gidm thai KNK tinh theo don vi tin CO, tuong duong
(tCO,,,) va chiéu cao ctia 6 thé hién chi phi trung binh
dé giam mot tCO,,, ctia mdi co hoi gidm thai tuong
ung.

Dé thé hién MACC nhdm so sanh céc co hoi giam
thai, gid tri hién tai ctia chi phi va nguyén tic d6i xing
trong kinh té dugc dp dung: trudng hgp téng loi ich
rong cta viéc giam thai KNK 16n nhat sé tuong duong

' Trudng Dai hoc Kinh té Qudc dan
2Vu Khoa hoc, Gido duc, TN &+MT, B6 Ké hoach va Ddu tu
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v6i tong chi phi rong nho nhat. McKinsey & Company
(2009) xay dung duong MACC thé hién tiém ning giam
thai cé chi phi am - la nhiing co hoi giam thai KNK c6
thé ty trang trai dugc cho cac chi phi khi cdcbon khong
dugc dinh gia.

Uu diém 16n nhit cia MACC 1a cung cép cho cac
nha hoach dinh chinh sach hinh anh truc quan cac co
hoi giam KNK c6 thé so sainh dugc v6i nhau vé mét
kinh té, lam co s& lua chon cac gidi phap quan trong va
¢6 loi ich 16n nhat (chi phi nho nhat) d€ dat dugc mic
cat giam KNK cu thé.

2. Phuong phap nghién ctiu

Viéc xay dung dudng MACC cho linh vic nang
lugng - cong nghiép cua tinh Quang Ninh dugc don
gian héa thanh cic budc co ban theo cach ti€p cén
chuyén gia nhu sau:

(1) Tham vén chuyén gia dé xdc dinh nguén thai
va nhan dang cac cong nghé/cac co hoi giam thai KNK;

(2) Tham khao gia ca thi trudng (tli cdc nha cung
cap thiét bi va dich vu) vé chi phi ctia cac yéu t6 dau vao,
daura, vong doi du an... lién quan dén co hoi giam thai
can danh gia; ti€p tuc thao luén va tham vén cac chuyén



gia d€ lya chon mtic chi phi phi hgp (thudng la chi phi
trung binh va phd bién ctia cac cong nghé hién c6 trén
thi trudng), cac loi ich lién quan dén co hoéi giam thai
KNK...

(3) Thiét lap bang tinh Excel dé tinh toan chi phi -
lgi ich cta cac co hoi dugc lya chon;

(4) Nhap cac s6 liéu tii bang tinh Excel vao mo6 hinh
MACC Builder Pro (céng cu phan mém hé trg xay
dung MACC) va sap x€p uu tién theo cic budc hudng
din ctia MACC Builder Pro;

(5) Duya trén két qua dau ra cia MACC Builder Pro,
théo ludn d€ dé xudt lya chon cic giai phdp gidm thai
KNK c6 hiéu qua vé chi phi.

Céc chi phi/lgi ich va cac thong s6 dau tu cho tling
co hoi giam thai bao gom:

- Chi phi d4u tu (CAPEX), van hanh va bao dudng
(OPEX) va lai sudt ctia cac khoan chi phi nay (chon cac
muic gid trung binh va phd bién, khong tinh dén cac chi
phi do hoat dong mua ban phat thai, chi phi lap van
kién va thiét ké du an, cac khoan thué va phi khéc);

- Lgi nhuan, doanh thu ti d4u tu, cic khoan tiét
kiém (vi du nhu tiét kiém nang lugng, giam chi phi van
hanh, tiét kiém chi phi dau vao ctia hoat dong san xuat
kinh doanh lién quan...).

Mot s6 gia thiét khac cho tinh toan:

- Khung thoi gian cho phén tich: giai doan dén nam
2020 va 2030,

Bang 1: Tiém néng cac co hoi giam thai KNK dén nam 2020

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

- Thoi gian bat ddu du an: ndm 2015;

- Vong doi du an: dao dong khac nhau gitia cac co
hoi, tit 5 dén 35 nam. Cac du an c6 vong doi ngan sé
tinh lap lai chu ky dau tu méi;

- Ty gid ngoai té: 23.000 VND/USD;

- Gia ban dién ctia EVN trung binh dao dong tu
1.500 VND/kWh (d6i v6i ho gia dinh) dén 3.000 VND/
kWh (d6i v6i hoat dong san xuét). Gia ban dugc du
kién tang trung binh 3%/ nam.

3. Két qua danh gia chi phi giam thai KNK

Thong qua cach ti€p can “dong nao” (brain
storming), tac gia dé€ nghi cac chuyén gia tlii Vién Nang
lugng, Bo Cong Thuong; Bo Xay dung... dé xudt cac
co hoi giam thai KNK. Danh muc nh4n dang ban dau
tiép tuc dugc tham van véi cac s¢ nganh nhu Cong
Thuong, Tai nguyén va Moi truong, Du lich, Giao
thong van tai, Xay dung... d€ lya chon cac co hoi phu
hop tai tinh Quang Ninh. Tiép theo, cac thong tin vé
gia ca thi trudng cua cac yéu té dau vao, dau ra, cong
suat thiét ké hay hiéu suét st dung ... cta tling co hdi
trong danh muc 24 co hdi giam thai dugc tham khao
va kiém chiing tu cac chuyén gia va cic nha cung cdp
trong nudc. Cudi cung, chi c6 16 co héi dap ting dugc
cac yéu cau dii liéu cia MACC Builder Pro d€ danh gia.

Téng lugng giam thai KNK cua 16 co hoi dén nam
2020 la khodng 3,03 tri¢u tCO,,, v6i téng nhu cau von
dau tu du tinh (theo gia tri hién tai) khoang 9 nghin ty
dong (Bang 1).

PA | Tén cac co hoi Kinh phi Lugng Vong doi
(triéu giam thai (nam)
VND) (tCO,,,)

1 |Hb trg st dung nhién liéu sinh hoc trong vén tai hanh khach cong cong thay |  50.000 30.480 35
thé xang truyén théng

2 |HBO trg sti dung nhién liéu sinh hoc trong van tdi hang héa thay thé diesel 80.000 48.150 35

3 |HOd trg 13p dit binh nudc ndng ning lugng mit troi 1.107.671 366.940 15

4 |Phat trién hé thong van tai hanh khach cong cdng (xe buyt thay thé 9% | 1.399.440 308.100 35
phuong tién cd nhén, xe dién ndi d6 thay thé 35% phuong tién cd nhén)

5 |Hb trg trang bi diéu hoa khong khi hiéu sudt cao cho 60% ho gia dinh ¢| 348.153 267.580 7
thanh thi, 20% & nong thon

6 |HO trg thay thé dén chiéu sang bing dén LED hiéu suit cao trong 90% ho| 19.171 13.440 5
gia dinh

7 |HOb trg trang bi ta lanh hiéu suét cao trong 100% h¢ gia dinh 50.055 24.480 7

8 | HOo trg thay thé dén chiéu sdng bang dén hiéu sudt cao trong linh vyc tbanha| 25.515 16.770 15
- khédch san - thuong mai dich vu (100% toa nha trén dia ban tinh)

9 |Trang bi hé thong nudc néng ning lugng mat troi cho 65% khach san/nha|  22.235 8.930 20
cao ting trén dia ban tinh

10 |Xay dung hé thong quan ly nang lugng trong 75% doanh nghiép san xudt| 15.000 15.040 25
cdng nghiép trén dia ban tinh

11 |Dbiém thong tin du lich va chiéu sing dudng pho st dung ning lugng mit| 42.012 14.700 20
troi (1.000 diém toan tinh)

12 | Trang bi may bién ap hiéu sudt cao (amorphous) cho hé théng ludi dién| 700.000 151.250 15
(100% tram bién dp d4u tu mdi va cai tao ning cdp dinh ky)
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PA |Tén cac co hoi Kinh phi Lugng Vong doi
(triéu giam thai (nam)
VND) (tCO, )
13 |Lap dit hé thong dién mat troi quy mo ho gia dinh tai cic khu vyc viung nai| 4.725.124 1.160.820 20
xa x6i va hai dao (15% s6 ho)
14 |HO trg 1ap dat hé thong thu hoi nhiét thai phat dién tai 4 Nha mdy xi mang| 201.600 98.940 30
trén dia ban tinh
15 |Hb trg trang bi hé thong diéu hoa khong khi hiéu suit cao & khu vyc khach| 255.150 268.330 7
san, nha cao tdng (75% toa nha vin phong/thuong mai va khach san)
16 |Loai bo va thay thé 100% 1o gach thu cong bang 10 gach cong nghé tién tién | 907,87 238.840 8

Nguodn: Két qud tinh todn tii Bdng tinh Excel va phdn mém MACC Builder Pro

Theo két qua tinh toan, cdc phuong an giam thai
dén nam 2020 c6 MACC 4m va dugc sip xép nhu
trong Hinh 1.

Tiép tuc tinh toan dy bao cho giai doan dén nam
2030, ti€ém nang giam thai la 4,34 tri¢u tCO, , tong chi
phi quy d6i vé hién tai la 10.671 ty dong. Cac co hoi
dugc sap xép theo thi tu chi phi taing dan nhu trong
Hinh 2.

Ngoai ra, khi danh gia trong dai han, dén ndm 2030,
do su khac nhau trong nhu cau vén va vong doi du an
nén tinh hiéu qua ctia cac co hoi giam thai KNK trong
linh vic ndng lugng va cong nghiép c6 su thay déi. Co
t6i 6 trong s6 16 co hoi co6 hé s6 hoan vén noi bd <0,
khong c6 tinh kha thi vé mét tai chinh. Chi c6 7 trong
$0 16 co hoi (gom, theo thi ty uu tién: hé thong quan

ly nang lugng trong cac doanh nghiép céng nghiép;
binh nudc néng nang lugng mit trdi; thu hoi nhiét
thai phat dién tai 4 nha mdy xi mang; thay thé 100%
lo gach cong nghé tién tién; ta lanh hiéu sudt cao ho
gia dinh; den chiéu sang LED h¢ gia dinh; van tai hanh
khéch cong cong) dat ty 1é hoan von ndi bo >5%. Téng
tiém nang giam thai ctia 7 co hoi nay la 2,638,260 tan
CO,,,/ ndm.

2td
4. Két luin va kién nghi

- Phan tich MACC trong linh vic nang lugng -
cong nghiép tai tinh Quang Ninh cho thay, cac co
hoi giam thai KNK pht hgp v6i cac chuong trinh,
dinh huéng, quy hoach va chién lugc qudc gia va dia
phuong vé Ting trudng xanh va phat trién bén viing.
Tinh hiéu qua cua cac co hoi c6 sy chénh léch nhau

i B

Erualriong o dier g B AT s i Ny Dl g Wil B
e
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A Hinh 1. Téng hgp chi phi bién (MACC) gidm phdt thdi
KNK ndm 2020 - (Nguén: Minh hoa két qud tinh todn tif
phdn mém MACC Builder Pro)
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A Hinh 2. Téng hgp chi phi bién (MACC) gidm thdi KNK

ndm 2030 - (Ngudn: Minh hoa két qud tinh todn ti phdn
mém MACC Builder Pro)



trong tting diéu kién cu thé, lién quan nhiéu dén tiém
ndng gidm thai, thoi gian dau tu, vong doi du an, nhu
cau von dau tu va van hanh va cac yéu cau khac vé ky
thuat, xa hoi, thé ché. Mat khac, tong nhu cau vén cho
tat ca cac co hoi giam thai cing rit 16n, khong thé dap
ting ngay va dong thoi, nén viéc xép thit hang dé uu
tién trién khai la can thiét, gitp cac ca quan hoach dinh
chinh sach va cdc doanh nghiép c6 ké hoach huy dong
va bo tri nguén von dau tu. Trén co sé do, tinh Quang
Ninh céan xay dung ké hoach va 16 trinh pht hgp cho
viéc trién khai cac co hoi, bat dau tu nhiing co héi don
gian va doi hoi it von hon; dong thai, can xay dung co
ché va chién lugc tang cuong huy dong nguon luc tu
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ABSTRACT

growth action plan..

MACC APPLICATION IN ASSESSING GHG MITIGATION COSTS IN
ENERGY-INDUSTRY SECTORS IN QUANG NINH PROVINCE

MACC calculates and visually presents GHG mitigation costs to support policy-makers in selecting
important and efficient abatement solutions. Using MACC, costs of 16 opportunities in energy-industry
sectors in Quang Ninh province towards 2020 and 2030 were calculated and assessed with the reduction of
3.03 to 4.34 millions of tCO, / year at the total cost from approximately 9,000 to 10,671 billion VND. The
article also recommends the implementation process for those solutions in realizing the provincial green

Key words: Provincial green growth action plan; MACC; GHG mitigation costs.
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HMéi truong

THUE TAI NGUYEN VA VAN DE BAO VE TAI NGUYEN

KHOANG SAN

Nguyén Thi Thuy Huong'

TOM TAT

Tu khoa: Thué, tai nguyén, khodng sdn.

Thué tai nguyén khoang san (TNKS) hién hanh chita dung nhiéu bat cap. Bai bao phan tich cac han ché cta
loai thué nay, dé xudt cac giai phap nham lam cho thué TNKS tré thanh mot trong cac cong cu hiiu hiéu bao
v¢ va khai thac hgp ly TNKS, mot loai tai nguyén rat ddc thi: c¢6 khai lugng gidi han va khong téi tao.

1. Van dé€ datra

Theo Luit Thué TN hién hanh [2], thué TNKS
dugc hinh thanh tii 2 yéu t6 la: san lugng TN (cén ct
tinh thué) va ty sudt thué. Ca 2 yéu té nay déu co cac
han ché, dugc phan tich sau:

1.1.Khéi lugng tinh thué TNKS
Lay san lugng TN lam can cd tinh thué, khong
khuyén khich cdc doanh nghiép mo (DNM) chéng tén
thét trong khai thac va ché bién khoang san.
V6i TNKS, cac khoéi lugng TN c6 théldy lam can cu
tinh thué dugc mo ta theo Hinh 1:

Tink qeing F]
Chajrg thed Tl
Telt heong teng bing chs 04 Telt beomp mpgedh buinng i 18
Trit hurgereg Afa chikl

A Hinh 1. Cdc logi khdi lugng TNKS 6 thé sii dung lam cdn
cii tinh thué - Nguon: Tdc gid nghién ciiu va tinh todn

Theo so dd 1, cdc cin ct tinh thué cé thé la:

a. Tri lugng trong bang can doéi (con goi la tri
lugng cong nghiép, trii lugng kinh té). Néu lay trit
lugng nay lam cén ct, thué TNKS phan anh dugc toan
bd khai lugng khoang san ctia mo khi con s6 trit lugng
chinh xdc dén 100%. Tuy nhién, theo qui chuén hién
nay, loai trii lugng nay chi dat miic d¢ chinh xac tt 50-
80%. Néu ldy tri lugng lam cdn ci tinh thué thi muc
do rui ro tti 20-50% thudc vé DNM.

b. Quing tho: Néu ldy khoi lugng nay lam can ct
tinh thué, thué TNKS phan anh dugc toan bo khoang
san khai thac khoi long dat, song thué lai khong tinh
dén ton that trong khai thac (th€ hién & T1 trong Hinh

"Hoc vién Tai chinh
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1), diéu nay vo tinh khuyén khich DNM khai thac theo
kiéu “boc 16t tai nguyén, dé lam kho bo.

c. Tinh qudng: Theo can cu nay, thué TNKS phan
anh dugc toan bd khoi lugng khodng san la thuong
phdm, song lai khong tinh dén tdn thit trong ché bién
khodng san (trong hinh ky hiéu 1a T2). Theo luat thué
TN hién hanh, tinh quang dudgc coi la can ct tinh thué.
Vi cach nay, thué TNKS da bo qua 2 loai tén that la
ton that trong khai thac (T1) va tén that trong ché bién
(T2). Vila TN c6 gidi han, khong tai tao, viéc chong
ton that trong khai thdc ché bién khoang san c6 y nghia
hét stic quan trong. Tén that khodng san & Viét Nam la
van dé 16n. Vi du véi than, theo [1] ton thét trong khai
thac 10 thién udc tinh tit 6-15%, ham 10 tit 25-45%. Chi
v6i 1 mo duge do dém cu thé la mo Vang Danh, t6n
that 1én dén 62,7%.

1.2. Ty sudt thué
Trong Luat thué TN ndm 2009 c6 cac han ché sau:

a. Khong tao ra sy can bang gitia cic DNM. Khac
v6i viéc san xudt cac hang hda thong thudng, cac DNM
khai thac khoang san trong céc diéu kién dia chat mo
rat khac biét nhau, lam cho chi phi khai thac cing mot
tan san phdm & cac doanh nghiép ciing khac nhau. Khi
qui dinh ty sudt thué theo gia ban (nhu luat thué hién
hanh) dan dén sy thiét thoi cho cdc DNM khai thac
trong diéu kién dia chat xdu so v6i cac DNM c6 diéu
kién dia chat thuan lgi. Vi duy, trong nganh than (mac
du thué c6 phan biét than ham 10 la 10%, 16 thién la
12%), ngay cing mot cong nghé khai thac thi cac diéu
kién dia chit mo cling rdt khac biét nhau. Khi phan
tich s6 liéu ctia 2 mé (cling cong nghé khai thac 16
thién) cho thay r6 diéu do (Bang 1).



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

Bang 1: So sanh ty 1¢ thué TNKS trén lgi nhuéin thudn cta 2 mé A, B c6 di€u kién dia chit mo khac nhau

Mo Gia ban (nd/T) Gia thanh (nd/T) Loi nhuédn thuin Thué TN (nd/T) Ty 1é thué TN trén
(nd/T) 1gi nhuén thuin (%)
(1) (2) (3)=(2)-(1) (4)=12%*(1) (5)
A 1.900 1.314 586 228 39
B 1.900 1.590 310 228 73

Nguén: Tdc gid nghién ciiu va tinh todn tir “Bdo cdo tong két cong tdc thong ké, ké todn, tai chinh cdc ndm ti 2010 dén 20177
ctia Tap doan Cong nghiép Than — Khodng sdn Viét Nam (TKV).

Béng 2. Chi s6 can kiét (s6 nam c6 thé khai thic) Bauxit va Dong Viét Nam

Khoang | Pon Trii lugng Tdng Tainguyén |Téng | Tongtri | San Chi s8 Chi s8
san vi 121 122 trit 221+ 333 tai lugng lugng | can kiét | can kiét
lugng 222 nguyén | va tai nam | theo trii | theoca
nguyén | (ngT/ | lugng trii lugng
nam) | (ndm) va tai
nguyén
(nam)
(0) 1 (2) 3) 4 5 ) (8 9 (10)=(4)/ | (11)=(8)/
&) &)
Bauxit | 10°T | 286.430 | 610.045 | 897.075 346.532 | 346.532 | 1.243.607 | 1.200 | 747 1.030
Dbong T 10.138 | 441.013 | 351.961 | 60.055 | 164.679 | 244.743 | 596.695 30.000 | 12 19,8

Nguon: Tdc gid nghién citu va tinh todn tir “Quyét dinh s6 403/QD-TTg vé viéc phé duyét Quy hoach phdt trién nganh than Viét
Nam dén ndam 2020, c6 xét trién vong dén nam 2030” ctia Thii tuéng Chinh phii (2016).

Bang 1 cho thdy, 2 mo c6 cung gia tri dau ra (vi san
phdm nhu nhau) nhung vi diéu kién khai thac mo B
kho khdn hon moé A lam chi phi (gia thanh) ctia moé
B cao hon mo A da lam cho thué TN chiém dén 73%
lgi nhuan thuan, trong khi mo A chi la 39%. Vay thué
TNKS nhu hién nay da lam phan thiét thoi thudc vé
mo B.

b. Ty sudt thué chua trd thanh cong cu bao vé
TNKS. TNKS la loai tai nguyén can kiét (ER), moi
qudc gia can xay dung chién lugc khai thac hop ly
TNKS va bao vé ching. Cu thé 1a vé6i khoang san sap
bi can kiét cAn ddnh thué véi ty sudt cao nham han
ché khai thac, ngugc lai v6i khodang san c6 thoi han
can kiét con dai, ty sudt thué c6 thé thap nhdm khuyén
khich khai théc, thuc ddy sy phat trién kinh té. Trong
luat thué TN 2009, da xép loai sip can kiét va loai cd
thoi han can kiét con dai vao chung mot khung ty suat.
Vi du: bong va Bauxit, dugc trinh bay 6 Bang 2.

Trong Bang 2, chi s6 can kiét (CCK) dugc tinh
la cot (10)/(9) hodc (11)/(9), 1a s6 nam khai thac hét
khoang san. Bang 2 cho thay, CCK cua Bauxit Viét
Nam, néu tinh theo trii lugng la 747 ndm, néu tinh
theo ca trii lugng va tai nguyén la 1.030 nam (muc do
tin cdy thap). V6i Pong, Viét Nam chi con 12-19,8
nam (ca thé giéi Dong ciing chi con 30 nam 1a hét).
Trong khi d6 theo luat thué TN 2009, thi Bauxit va
Dbong lai x€p chung mot khung ty suat la 7-25%.

2. Giai quyét van dé
Dbé khac phuc cic bét cip néu trén (dédc biét la cin
cti tinh thué) cin phai xac dinh dugc ban chat ctia thué
TNKS la gi? Ban chat d6 dugc phén tich sau:
2.1. Ban chit ciia thué TNKS
a. Gid tai nguyén khodng sdn
Vi la tai nguyén c6 gidi han, khong tai tao, gia khac
biét v6i gia san phdm hang héa thong thuong. Gia
khodng san dugc xac dinh thong qua bai toan tdi uu
vGi ham muc tiéu la:

E[n’?_‘.l = |:_'._._TJ}]|:,I " ﬁ.}" — M (0

Trong do:

P: Gid khodng sin khai thac & ndm thi t.

t: Thoi diém khai thac (ndm) (t = 0,T)

y,: San ligng ndm thi t

C: Chi phi khai thac

p: Miic chiét khau

x : Trit lugng khai thac thoi ky dau

x,: Trii lugng khai thac thoi ky cuéi

Cong thtic 1 la biéu thi lgi nhuin ctia mot dy an
khai thdc mo. Giai bai todn nay can chu y cac diéu kién
rang budc la:
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Trong (2) ta co:

Pt: gia 1 tdn khoang san 6 ndm t

f:r_- — A : La chi phi bién.
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u, = Hé s6 Lagrange (bai toan dugc giai bing
phuong phap Lagrange)
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Gid khoang san dugc mo ta § Hinh 2:
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A Hinh 2. Tdc gid nghién ciiu va tinh todn gid TNKS
CD: Doanh thu bién

MC: Chi phi bién cho sdn xudt hang héa thong thudng
MCTNKS: Chi phi bién cho khai thdc TNKS

b. Bdn chdt cia thué TNKS

Tu (3) cho thdy: Véi hang hoa thong thuong, tai
diém sin lugng can bing y*, gid hang hoa chi la MC
(doan A’y*), nhung véi khoang san gid phai cong thém
mot lugng 1a 4, (1+p) (doan RA’), ndi cach khac, véi
khodng san, dudng chi phi bien AA’MC phai ddng lén
phia trén thanh BB'R..

Cum u(1+p) c6 nhiéu tén goi khic nhau: Chi phi
ngudi st dung (UC - User Cost), dia té6 mo (Rent), tién
thué mo (Royalty), gia m& (Shadow Price)... Trong bai
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nay, tdc gid goi la “dia t6 md” (R). Vé ban chit dia to
mo chinh 1a gia tri ctia 1 tdn khodng san khi mo con
nam trong long dét. Gia tri nay thudc vé chu s& hiu
mo. Theo Luét khodng san Viét Nam, chu s& htiu mé
la Nha nudc, cac DNM khi khai thac khoang san phai
nap lai gia tri nay cho Nha nuéc duéi dang thué TNKS.
bay chinh la ban chat cua thué TNKS.

2.2. Lgi nhudn thudn la cdn cii tinh thué TNKS

Theo Hinh 2, lugng thué TNKS ma DNM phai nap
khi khai thac y* tdn khodng san tuong duong véi dién
tich hinh ABB’R A’. Do dia t6 mo thuéc loai “gid m¢o”
(Shadow Price) cho nén viéc tinh truc ti€p la kho, co
thé dung phuong phép gian tiép. Néu chu y, ta sé thay
phan dién tich nay chiém mot ty 1é nao do trong ving
dién tich lgi nhuén thuan ABCB’A’ ctia doanh nghiép,
Vay c¢6 thé dung chi tiéu lgi nhuan thuin lam cén cu
tinh thué. Khi c6 can ct tinh thué roi sé chon ty sudt
thué cho tting loai khodng san, ty sut nay la bao nhiéu
phu thudc vao chinh sach bao vé va khai thac hgp ly
khodng san d6 cia mdi qudc gia.

Néu lam theo cach nay, van dé dat ra & muc I da
dugc giai quyét. Viéc chon lgi nhuén thuan lam can ct
tinh thué c6 cac uu diém sau:

a. Thué TNKS dugc danh gia theo dung ban chat
ctia no.

b. Dé tinh toan. Chi tiéu lgi nhuin thuan cé sin
trong cac bdo cdo tai chinh hang nam cia cdic DNM
(phan bao cao két qua hoat dong san xudt kinh doanh).

c. Tao sy cong bang vé thué TNKS gitia cic DNM
vi cac diéu kién dia chit mo c6 mtuic do phic tap khac
nhau ctia cic DNM déu dugc phan anh qua chi tiéu lgi
nhuén thuan.

d. Gop phén khuyén khich cic DNM chéng t6n
thét trong khai thac, ché bién khodng san. Chéng ton
that 1a mot van dé 16n, dac biét véi loai tai nguyén
khong tdi tao.

3. Kétludn va kién nghi

3.1. Két lugn
Viéc chon chi tiéu lgi nhuin thudn lam can ct tinh
thué sé khac phuc dugc tit ca cac bit cip ctia thué
TNKS hién hanh. D€ hoan thién hon ntia loai thué
nay, mot viéc niia can lam la nghién ctu ty suat thué
hop ly.
3.2. Kién nghi vé nghién ciiu ty sudt thué
Ty sudt thué TNKS la mdt cong cu lgi hai trong
viéc bao vé TNKS. Ty suét cao sé han ché khai thac
cac khodng san sdp can kiét, ngugc lai ty sudt thap sé
khuyén khich khai thac cac khoang san c¢ trii lugng
16n nham phét trién kinh té.
Khoang san Viét Nam rat da dang, da tim kiém,



tham do dugc cac loai khodng san la: than cac loai,
bauxit, Fe, Ti, Mn, Cr, Cu, Pb, Zn, Antimun, Sn, Au,
dat hiém, Bismut, Urani, Apatit, Pyrit, Barit, Fluorit,
Bentonite, Diatomite, Talc, dAu mo, khi dét. Cac
khoang san nay da dugc danh gia trii lugng nhung chua
tinh chi s6 can kiét. Viéc lam tiép theo la tinh chi s6 can
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) Moi truong

DU LUONG PHAN BON VA THUOC BAo VE THUC VAT TRONG
PAT, NUGC, KHONG KHI KHU vuc TRONG CAY €O MUI
THUOC HUYEN BAC TAN UYEN, TiNH BINH DUONG

Nguyén Vian Phudc|(1)

Nguyén Thi Thu Hién
Nguyén Hoang Lan Thanh |(2)
Nguyén Thi Thanh Phugng

TOM TAT

Phan bon va thudc bao vé thuc vat (BVTV) dong vai tro quan trong trong nén kinh té€ nong nghiép, dac
biét phat trién vuodn cay c6 mai. Do dia hinh, dia chit thoat nudc t6t va ngudn nude tudi thuan tién nén bdén
xa: Hiéu Liém, Lac An, Thudng Tan, Tan Pinh thudc huyén Bac Tan Uyén, tinh Binh Duong da phat trién
dién tich trong dén hang ngan ha. Tai day da st dung hon 46 loai phan bén, 163 loai thuéc BVTV trong d6 cé
60 hoat chat v6i 5 chiic ndng: trti sdu, ndm bénh, trit o, trii nhén, chat kich thich sinh trudng. Dé tai da xac
dinh 12 hoat chat st dung nhiéu nhat, trong d6 5 hoat chat c6 tinh ddc cao nhat la: Abamectin, Cypermethrin,
Clorpyrifos, Glyphosate, Paraquat. Néng d6 Cypermethrin trong 4/45 mau dét c6 noéng do vugt QCVN 15-
MT: 2015/BTNMT, chut yéu tai cdc vudn cay trén 5 tudi; 4/45 mau vigt ngudng canh bao ctia US EPA d6i véi
Paraquat trong dét, chi ¢4 01 mau vugt ngudng canh bao doi véi hoat chit Glyphosate; hoat chit Chlopyrifos
vugt ngudng canh bao trong 07/45 mau. Cac mau phat hién nong do cao déu tai cac trang trai trong ciy trén
5 ndm. Ngudn nudc mit, nudc ngdm chua phat hién 6 nhiém boi thuéec BVTV, nhung néng d6 amoni, nitrit,
photphat da vugt quy chuén nudc mat tai mot sé vi tri.

Két qua danh gia kha nang phat tan thuéc BVTV trong khong khi cho thdy, dién tich phun xit cang 16n thi
noéng do 6 nhiém cang cao. Nong do Clorpyrifos phat tdn vao mdi truong khong khi cach noi phun 5 m cao
nhat 1a 50,47 ug/m?®. Pham vi anh huéng 300 m (theo hudng gid, tinh tu vi tri vi tri phun) véi dién tich phun
4000 m*. Theo két qua moé phdng, néu st dung thiét bi phun cong nghiép trén dién tich 2 ha thi pham vi anh
huéng lén dén 500 m, nong do tii 11,8 1én dén 28,84 ug/m? cung cach vi tri phun 100 m.

Tu khéa: Thudc bdo vé thic vat,Abamectin, Cypermethrin, Clorpyrifos, Glyphosate, Paraquat, trang trai,

cdy c6 miuii, quyt, cam, budi, phdan bon.

1. Giéi thiéu

Céy c6 mui la loai cdy mang lai hiéu qua kinh t€ cao,
theo thong ké Cuc Trong trot thi cam, quyt, budi thudc
nhém 15 loai cay c6 dién tich 16n nhét (trén 10.000ha).
Huyén Béac Tan Uyén, tinh Binh Duong la mdt trong
nhiing noi dugc Cuc S6 hiiu tri tué cdp gidy ching
nhan doc quyén nhan hiéu cam, budi, la thuong hiéu
ndi tiéng vé san phdm cay c6 mui dugc va chudng. Noi
day ndm canh s6ng Bé va song Ddng Nai, ¢ ngudn
nudc voi lugng pht sa doi dao thuén 1gi cho tudi tiéu.
Theo thong ké nam 2017, t6ng dién tich trong cay co

"Hoi Nudc va Méi truong TP. HCM
2Vién Moi truong va Tai nguyén DHQG -HCM
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mui trén dia ban Bic Tan Uyén la 1998 ha. Trong d6
xa Hiéu Liém chiém 51% dién tich trong cay c6 mui
(1.009 ha), xa Tan Dinh 27% (539 ha), xa Lac An 1934
ha (10%) va it nhat la x4 Thudng Tan va Tan My([2].

Dbé kiém sodt dich bénh va nang cao nang suit cay
trong, ngudi ta da st dung nhiéu cac loai phén boén,
thuéc BVTV. Thuéc BVTV lan truyén vao dat, nudc
madt, nudc ngdm, khong khi... (Hinh 1) va anh hudng
dén stic khée con ngudi.

Chu ky ban ra (T1/2) 1a thoi gian cAn d€ mot chét
hay hgp chit gidm xudng bing mot ntia lugng ban dau.



A Hinh 1. Con dudng lan truyén ciia thudc bdo vé thuc vit

Mobi loai thuéc BVTV sé ¢ thoi gian phan huy trong
cac moi truong dat, nudc, khong khi khiac nhau (Bang
1).

Cé nhiéu yéu t6 anh hudng dén sy ton luu cua
thuéc BVTV trong moéi trudng nhu anh sang mat troi,
nhiét do, oxy, loai dat (cat, dat sét...), do pH cua dat,
vi khudn, sy trao d6i chét cua dong - thuc vat, do hoa
tan trong nudc cing nhu kha ndng hap thy va phan ra.

Mot nghién ctu tai tinh Khon Kaen, Thai Lan,
cho thdy, thuéc BVTV c6 photpho dugc phat hién
trong khong khi, nuéc mat, nudc ngdm, trong dat...

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

[3]. Trong d6, két qua trong 150 mau do dac, thi
Dicrotophos, Chlorpyrifos, Profenofos and Ethion
phat hién tich luj nong d¢ cao nhat trong dat va thap
nhat trong khong khi. Theo nghién ctiu trong viung
Kuala Dingin, Selama. Perak, Malaysia, Paraquat
trong l6p dat mat dén -15 cm vé6i ndng do trich ly cao
nhat la 2,783 mg/1[4]. Trong mot chuong trinh quan
trac tai My, da phat hién 11/971 mau giéng khoan tu
ndm 1983 -1990 c¢6 nong do paraquat hon 100 ug/1[5].
Trong qua trinh phun xit thi nong d6 Paraquat cach
diém phun Im trong khoing 4,31 - 10,7 pg/m® va
pham vi anh hudng dén 400m theo chiéu gi6. Nong do
giam dan ti 1- 10% sau khi phun tii 2 - 4h va khong
phat hién ti 5 - 7h [5].

Thuoc BVTVcé kha nang tich luy, lam suy thoai
chat lugng mai trudng, giam da dang sinh hoc, anh
hudng dén stic khoé con nguai tai nhiéu ving mién &
Viét Nam [9],[11], [12] . Nhiéu nghién ctiu cho thay, 6
nhiém moi trudng do phan bon, thuéc BVTV ton luu
1a thach thic 16n. D€ lam r6 hon vén d€ nay, S¢ Khoa
hoc va Cong nghé tinh Binh Duong da cho phép thuc
hién dé tai nghién ctiu danh gid anh hudng viéc st
dung phéan bén va thuéc BVTV lén méi trudng khong
khi, dat, nudc va hé vi sinh vat dat tai khu vuc trong
cay c6 mui trén dia ban huyén Bac Tan Uyén.

Bang 1. Chu ky ban ra ciia mot s6 loai thuéc BVTV[5][6][7](8][9]

Loai chat Maoi trudng Thoi gian ban ra Tac gia
Chlorpyrifos Khong khi 72h; 14h; 6,34h Lyman, 1994; Hayward, 2010;
Howard, 1991
Nudc 14 ngay; 35 - 78 ngay; 22 ngay McEwen and Stephenson, 1979;
Howard, 1991; Howard, 1991
Dit 94 ngay, 14 - 84 ngay; 10 ngay Tomlin, 2000; Chapman va
Harris, 1980 - Pike va Getzin,
1981; Graebing va Chib, 2004
Paraquat Khoéng khi 17 - 11h Seiber and Woodrow,1981;
Nudc 3 ngay Slade, 1965
Dit sét pha thit 187 - 1386 ngay Ismail, 2011
it sét 231 - 1733 ngay
Cypermethrin | Nuéc 50 - 100 ngay Keith, 1992
DAt cat 2 -4 tudn Chapman, 1981;
bit mit 8-16 ngay Walker va Keith, 1992;
Glyphosate Nuéc 3 - 14 ngay Goldsbourough, 1993
35 - 63 ngay US EPA, 1986
bat 3 - 130 ngay U.S. EPA, 1990; USDA, 1984
44 - 60 ngay Kollman and Segawa, 1995;
WSSA, 1989
Abamectin Nuéde 28 ngay Kollman and Segawa, 1995;
WSSA, 1989
bt sét 28 - 36 ngay Ku and Jacob, 1983
bit cat 47 ngay
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HMéi truong

2. Phuong phap nghién ctu

2.1. Phuong phdp diéu tra, khdo sdt

Phuong phéap nay dugc trién khai tai 30 ho gia dinh,
trong budi, cam va quyt, thoi gian trong tii 1 dén trén 5
ndm tudi va c6 dién tich trong 16n nhat tai dia phuong;
khao sat 12 h6 thu gom bao bi, cac tram trung chuyén,
cac diém ban phan bon va thuéc BVTV trén dia ban dé
thong ké cac loai phén bén, cac loai thuéc BVTV da su
dung, cac hoat chat c6 trong cac loai thudc, tan sudt ldp
lai ctia loai thudc dé dé€ lua chon cic hoat chat dugc st
dung nhiéu nhat va doc hai nhat.

2.2. Phuong phdp ldy mau va phan tich

Phuong phap 14y mau nudc mét, nudc ngam, dat va
khong khi dai dién cho cac khu vuc trong cay c6 mui
thudc xa Hiéu Liém, Thudng Tan, Tan Dinh va Lac
An. Do dia hinh déc trung, khu vuc trong cay c6 mui
phan bo doc theo song Pong Nai, song Bé do c6 ham
lugng phu sa cao, vi tri ldy mau ciing dugc phan bs doc
theo dong séng nay.

- Vi tri 14y mau nudc mét va phuong phap phan
tich

T6ng cong 18 vi tri, mdi vi tri 2 mau, vao thai diém
dau muia mua, phan bo nhu sau: 4 muong thoat nudc
trén vudn cay cé mui; 3 ao ho tai Lac An, Thuong Tan;
6 mau nudc tai suéi Cai, cdu Téng Nhan, sudi Bin Lac
An, cau Con Nai; 5 vi tri trén song Pong Nai va Song
Bé.

Cac thong s6 phan tich gobm: pH, amonia, nitrit,
nitrat, photphat, thuéc BVTV goc lan, thuéc BVTV
goc Clo.

Phuong phédp 1dy mau va phuong phép thu theo
QCVN 08-MT: 2015/BTNMT.

- Vi tri ldy mau nudc dudi dit va phuong phép
phan tich

T6ng cong 20 mau ti 20 giéng khoan, véi tdng sau
30 - 40m, phan b6 nhu sau: 3 mau ti vudn cam ti 3
dén 5 tudi; 1 mau tii vudn quyt > 5 tudi; 3 mau ti vion
budi > 5 tudi; 5 mau ti vudn cam > 5 tudi; 8 mau vudn
tréng xen canh cay c6 mui tui 3 - 5 tudi.

- Vi tri 1dy mau dat va phuong phap phan tich

T6ng s6: 135 mau tai 18 vi tri, 3 mau/vi tri, tti 1 - 3
tang dat d€ phén tich vi lugng va phdi tron déu phan
tich 45 mau tai cac vi tri nay. Vi tri 14y mau: 1 mau tai
vuon cam 1 tudi; 1 mau tai viidn budi 1 tudi; 4 mau tai
vudn buédi > 5 tudi; 2 vi tri viidn cam > 5 tudi; 10 mau
tai cac ving cay c6 mui 3 - 5 tudi.

Mau dat dugc ldy theo TCVN 7538 - 2: 2005, gém
3 ting dat mét: 0 - 30 cm; tang 1: 30 - 60 cm; tang 2:
60 - 90 cm.

Phan tich cdc chi tiéu: pHKCI, chét hiiu co tdng
s0, dam tdng s6, 1an t6ng s6, Kali téng s6, Cd, Cu, Zn
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va cac thuéc BVTV trong dat (Paraquat, Glyphosate,
Abamectin, Cypermethrin, Chlorpyrifos).

Xt Iy mau: Can 5- 10g mau dat, cho vao chai vial
20ml, cho dung dich dichloromethane: aceton, ti 1¢
1:1, ngam trong 1 ngay, chiét v6i mudi Na,SO,, co
quay lai con 0,5ml, cho vao vial 1ml, khong diy nap dé
kho ty nhién, b6 sung 1ml methanol va do mau biang
sac ky khi.

Phuong phap phan tich thong s6 vi lugng trong dat
theo QCVN 03-MT: 2015/BTNMT. Phan tich cic hoat
chiat TBVTV theo cac phuong phéap sau: Glyphosate:
TCCS 1: 2009/BVTV; Cypermethrin: TCVN 8979:
2011; Abamectin: TCVN 9475: 2012; Profenofos:
TCVN 10987: 2016; Chlorypyrifos: TCCS 30: 2011/
BVTV; Paraquat Dicloride: TCVN 9476: 2012.

- Phuong phap 14y mau khi

Thoi diém 14y mau la lac dang phun thudc d€ danh
gid anh hudng theo khong gian. Piém ldy mau cach
diém phun thuéc 30m, 200m, 300m, 500m, va 1.000m.
Phuong phap ldy mau: MDHS 94/2, bom hut khong
khi 2 lit/phut, thoi gian bom hut 1a 30 phut; dau hat
khi cdch mat dat 1,5m.

Trong 5 loai hoat chét thi Chlorpyrifosla chat dé
bay hoi va da anh huéng dén moi trudng khong khi
[9]. St dung mo6 hinh Screen view Version 4.0.1 clia
hang Lakes Environmental Sofware (1995 - 2018),
tinh theo diéu kién khi tugng day du dé danh gia su
lan truyén cta hoat chat trong khong khi.

3. Két qua va thao luan

3.1. Thuc trang sii dung phdn bon, thuéc BVTV
trén dia ban huyén Bac Tan Uyén

t0 lurgrng céic logi thudc thong ki o 4 x3

A Hinh 2. S6 lugng céc logi thudc sii dung trén dia ban huyén
Bic Tan Uyén

C6 46 loai phan boén dugc sti dung gom: Phén hiiu
co nhu phén ga, phan ca, HVP, Komix, phan c6 nguén
goc Rong bién; phan vo co nhu phan dam (DAP),
NPK, Lan (P)... Khoi lugng stt dung trung binh la 412
kg phan bén/ha/vu. Theo tiéu chudn 10 TCN 481-2001
Quy trinh trong, chdm sdc va thu hoach cay c6 mui &



cac tinh phia Nam, v6i nang suét binh quan trong cay
c6 mui khoang 40 kg/cay thi lugng phan bén héa hoc
st dung 3,226 kg/cdy, trung binh 180 ciy budi/ha dén
400 cay cam/ha thi lugng phan bén t6i da 580 - 1.290
kg/ha. bBiéu nay cho thdy, lugng st dung phén bdén thap
do dic trung vung Bac Tan Uyén c6 ngudn nude sdng
Dong Nai, song Bé nhiéu phu sa.

Thudc BVTV rét da dang, gobm 05 loai: Thudc trit
sau, thudc trit ndm bénh, thudc tri co, thudc trit nhén
va chat kich thich sinh truéng. Theo két qua khao sat,
thudc trit sau dugc st dung nhiéu nhat va c6 dén 85 loai
khac nhau (Hinh 2).

Da s6 nguoi dan sé thay ddi loai thudc va phun xit
dinh ky 01 thang/lan, tuy nhién hau hét déu khong
biét cac hoat chéat cé trong thuodc, thuong phun xit
theo huéng dan cta cac dai ly hodc theo kinh nghiém.
Trong s6 163 tén thuéc BVTV st dung c6 dén 60 hoat
chét khac nhau, ¢6 thanh phan héa hoc goc Clo hiiu co,
hoat chat géc lan hiiu co, cuc tong hgp (pyrethroid)...
Trong do6 cé 5 loai st dung nhiéu nhét laAbamectin,
Cypermethrin, Paraquat, Glyphosate vaChlorpyrifos
Ethyl.

Theo khuyén cdo cta WHO, Cypermethrin,
Chlorpyrifos va Paraquat thudc loai nguy hai trung
binh diing thi hai, Glyphosate diing tht ba trong 04
muc khuyén cdo. Abamectin tuy khong nim trong
khuyén cdo WHO nhung dugc T chiic EGSH (Hé
thong phén loai va ghi nhan héa hoc toan cau) danh gia
muc do nguy hai cdp tinh & muic cao[14].

Paraquat 1a thudc diét c6 dugc sti dung phd bién
nhat, c6 tinh doc hai nhéat dugc dua ra thi trudng trong
60 ndm qua. Paraquat da bi cdm hodc khong dugc phép
st dung 6 32 qudc gia (bao gom ca cac nudc thudc Lién
minh chau Au), vi dnh hudng dén stic khde con ngudi.
Paraquat c6 thdi gian ban ra 1én dén 1.000 ngay, anh
hudng nhiéu dén phdi, than, tim khi bi phoi nhiém qua
duong da, ho hap hay tiéu hod, tham chi nhiing trudng
hop nhiém ddc ning c6 thé dan dén ti vong|[5].

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

Glyphosate dugc su dung d€ thay thé cho Paraquat
nhung Glyphosate ciing dang bi cdo budc gay ung thu
tai My, Anh nhung lai dugc st dung trén 160 qudc gia
trén thé gigi.

Céc loai thudc trit sdu dugc st dung phé bién la
Abamectin, Cypermethrin do hiéu luc diét sdu nhanh,
manh, kéo dai va it chiu tac dong cta diéu kién thoi
tiét. Abamectin , Cypermethrin diét trii dugc nhiéu loai
sau miéng nhai, miéng chich hat thudc bd canh vay,
bd hai canh, by canh déu nhu rudi duc 14, sau khoang,
sau xanh, bo tri, bo xit, sdu cudn 14 trén nhiéu loai cay
trong. Tuy nhién, hai loai nay gay bot phat rdy nau boi
vi chung tiéu diét quan thé ong ky sinh tring ray va
cac loai thién dich khac giy cac dich bénh vang lun,
lun xodn 14 do rdy nau la tac nhan lan truyén bénh, da
dugc Cuc quan ly gao Thai Lan khuyén cdo ngting st
dung([15].

Chlorpyrifos 1a thudc trti sdu duc vo trai, duc than,
duc canh dugc st dung nhiéu trong qua trinh thu
hoach, dong thdi dugc xem la loai nguy hai trung binh,
gdy anh hudng téi hé sinh théi trong dat, anh hudng
bat lgi dén tang trudng va kha nang sinh san cua giun
dat khi ti€p xic véi 5mg/kg chlorpyrifos sau 8 tuan[16].

3.2. Méi truong nudc

Két qua phan tich nguon nuéc mat va nudc ngdm
chua phat hién 6 nhiém do thuéc BVTV. Tuy nhién,
nguén nudc mit da bi 6 nhiém Amoni, Nitrit va
Photphat & mot s6 vi tri: Nudc ao canh vuon trong &
xa Thuong Tén, khu vuc cdu Con Nai - Lac An, khu
vic cdu Téng Nhan va vai vi tri doc song Dong Nai ké
ca thugng ngudn va ha nguén. Nong do Amonia trén
song Pong Nai va song Bé cao nhat la 0,85 mg/l, 4/5 vi
tri vugt QCVN 08-MT: 2015, cot A2 - cho muc dich st
dung cho nudc sinh hoat. C6 3/13 vi tri trén sudi, ao ho,
muong thoat nudc vugt QCVN 08-MT: 2015, cot Bl -
cho muc dich st dung tuéi tiéu nong nghiép, nong do
ammonia gap 2,6 14n so v6i quy chuén (Hinh 3).

Bang 2. Hoat chdt BVTV sti dung phé bién trén cay c6 mui tai Bic Tan Uyén

STT | Loai chit Dic tinh Thanh phan héa hoc St dung | Phénloai
nhiéu nhit | d¢ doc
WHO13
1 Abamectin/ Emamectin | Trl siu va nhén C,H,0,+C H O, 1 -
benzoate
2 | Cypermethrin/Alpha | Rdy mém - Rép sép - Bo tri | C, ,H ,CLNO, (ho clic téng 2 II
Cypermethrin hop)
3 | Chlorpyrifos Sau duc vé trdi, duc than, | CH ,CLLNO,PS (lin hiiu co) 2 I
duc canh
4 |Paraquat/Paraquat | Triicod [(C,H,N),]Cl, (Clo hiiu co) 2 II
dichlorine
5 | Glyphosate Thudc tri cd C,H,NO,P (nhém lan hiiu co) 3 111
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A Hinh 3. Ham lugng amoni trong nudc mdt trén dia ban
huyén Bdc Tan Uyén

3.3. Moéi trudng ddt

Theo két qua phan tich 135 mau dat thi dat khu
vic trong cay c6 mui trén dia ban Bac Tan Uyén cho
thdy pHH20 tui 4,32 - 6,82; ham lugng hiiu co tit 4% -
16% thuc dang giau, chi c6 khu vuc dat Tan Dinh <
4% la dat trung binh. Tuy nhién, hon 90% s6 mau c6
ham lugng K < 1%, téng N < 0,1%, téng P tu 0,05 -
0,09% nén khu vuc dat thudc dang nghéo dinh dudng,
ham lugng kim loai nang déu trong ngudng cho phép
QCVN 03-MT:2015/BTNMT do6i v6i dat nong nghiép.

COCWH 1 SR TRAT

A Hinh 4. Nong do Cypermethrin trong ddt trong cdy c6 mui
Ghi chii:

Vi tri ldy mau M - Tdng mat; T1 - Tdng 30 - 60 cm; T2 - Tdng
60 - 90 cm

Ky hiéu B: Budi; C: Cam; Quyt: Q

Viét tat HL: xda Hiéu Liém; LA: xd@ Lac An; TD: Tan Dinh;
TT: Thudng Tan

T4t cid 45 mau dat tai 4 xa déu cd Abamectin,
Chlopyrifos Ethyl, Paraquat Dichloride, Glyphosate
va Cypermethrin. Trong s6 dd, chi c6 Cypermethrin
la ¢6 trong quy chudn ky thuat Viét Nam QCVN 15:
2008/BTNMT vé du lugng thuéc BVTV trong dat la
0,1 mg/kg.

C6 4/45 mau c6 nong d6 Cypermethrin tii 0,24 mg/
kg trong 16p dat mat (Hinh 4), cht yéu la cac vuon cay
trén 5 tudi thi cing dugc phat hién trong l6p dat tu
30 - 60 cm tai vi tri nay. Theo (Walker va Keith, 1992)
[7], vi sinh vat trong dat cé vai tro chinh phéan huy
Cypermethrin, trong diéu kién ky khi va ngap nudc
thi phan huy cang cham, thoi gian ban ra dén 14 ngay
(USDA, 1995), nhung sdan phidm ban ra la 4’- hydrosy-
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3-phenoxybenzonic acid thi khong thé chuyén héa
dugc ntia trong diéu kién ky khi nhu trong ting dat
dudi 30 cm (Leahey, 1985)([7].

B NN & PTNT da c6 Quyét dinh 278/QD-BNN-
BVTYV loai bo thuéc BVTV chua hoat chat Paraquat
ra khoi danh muc thuéc BVTV dugc phép sti dung
tai Viét Nam ti 2018. Két qua khao sat da phat hién
Paraquat trong 22/45 mau dit v6i ndong do cao nhét
dén 0,437 mg/kg, tuy thip hon ngudng st dung dat
nong nghiép (US EPA), nhung c6 dén 04/45 mau vugt
ngudng canh bdo ctia US EPA 1a 0,12 mg/kg (Hinh 5)
va hoat chét nay c6 kha ning thdm thau xudng dat tu
30 dén 60 cm, do dat ctia Bac Tan Uyén la d4t xam nén
kha nang tich liiy Paraquat trong dat sé cao.

A Hinh 5. Nong d6 Paraquat trong ddt trong cdy cé mii

A Hinh 6. Nong do Glyphosate trong ddt trong cdy c6 miii

Hoat chat diét cd Glyphosate lai dé dang bi vi sinh
phan hay theo 2 con duong la tao hgp chat AMPA it
doc hai va vi sinh ngoai bao pha v& glyphosate d€ lay
ngudn P, N va carbon Glyphosate dé bi chuyén hoa
trong cac loai dat c6 pH trung tinh. Glyphosate dé bi
phén huy béi vi khuén trong dit thanh carbon dioxide
va axit aminomethylphosphonic (AMPA) hip thu
manh vao d4t va phan hiy cham hon rat nhiéu so véi
Glyphosate[8]. Tuy nhién, két qua nghién ctiu da phat
hién Glyphosate trong 32/45 mau (Hinh 6), nhung chi
c6 1 mau trong vudn cam quyt trén 5 tudi c6 ndong do
dén 1,17 mg/kg, vugt ngudng canh bao cua US EPA la
0,88mg/kg.

Hoat chit Abamectin hdp phu manh trong dit va
bun day, nhanh chéng phan huy nhanh trén dat va
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A Hinh 7. Nong do Chlorpyrifos trong ddt trong cdy c6 miii
(mg/kg)

diéu kién anh sang[17]. Nong do Abamectin & cac
vuon cay ¢ mui phat hién dugc 16n nhat la 0,149 mg/
kg, nam dudi ngudng canh bdo ctia US EPA.

Nong do Chlopyrifos phat hién dugc dén 0,132
mg/kg, trong dé co ca trong tang mat tii 0 dén 30 cm.
0] tang 1 (30 - 60 cm), c6 7/45 mau (Hinh 7), vugt
ngudng an toan ctia USEPA. Cic mau vugt ngudng
an toan thi 100% déu phat hién trong ting 30 - 60 cm.
Hau hét cdc mau dat trong budi lau nam déu c6 nong
do ton du Chlopyrifos vugt ngudng canh bao US EPA.

3.4. Méi truong khong khi

Khi phun thu6éc BVTV, duéi tic dong ctia anh
sang, nhiét, gi6... thuéc BVTV lan truyén trong khong
khi. St dung thudc trit siu, rdy nau, rép sap c6 nong
do Chlorpyrifos 495 g/, lugng phun 1a 32 lit/1000 m?,
trong d6 cé 80 ml thudc trii siu, thoi gian phun la 3
gio.

Ldy mau khi dang phun véi dién tich 4000 m?
(100m x 40m) thi két qua cho thdy & cach vi tri phun
5m, néng do la 50,47 pg/m’ va giam dan theo khoang
cach (Hinh 8).
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A Hinh 8. Nong dé Chlorpyrifos trong khong khi

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE
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A Hinh 9. Mé phong chdt lugng khong khi khi phun trén
viidn 2ha

Atcermied Uhrlseels Wy Cancorimdoa
L
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A Hinh 10. M6 phéng chdt lugng khong khi khi phun trén
viidn 5ha

Két qua mo6 phong bang mo hinh Screen View 4.0.1
cho thdy sai léch so véi gia tri 14y mau phan tich tai
khoang cach 100m la 9%, con tai khoang cach 200m
1a 4 % la chdp nhan dugc. St dung thong s6 trén mo
phong cho quy moé phun trén dién tich vuon 2ha thi
pham vi anh hudéng 1én 500m. Nong do tai vi tri 100m
1én dén 28,84 ug/m’ gdp gan 2,4 1an so véi dién tich
phun 0,4 ha (Hinh 9-10).

4, Két luan

Két qua nghién ctiu moi truong nudc mét va nude
ngam chua phat hién anh hudng bédi thuéc BVTYV,
nhung nudc mat bi 6 nhiém Nito do tiép nhén nudc
mua chay tran tl cic vudn trong cay c6 mui, do diéu
kién dia hinh c6 déc 16n, thoat nudc dé dang.

ba phat hién thuéc BVTV trong 32/45 mau dat,
trong do c6 4/45 mau c6 néng do Cypermethrin vugt
quy chudn QCVN 15:2008/BTNMT. Cac chit khac
van duéi ngudng cho phép da6i véi dit dung cho muc
dich d4t nong nghiép theo US EPA (chua c6 quy
chuin ctia Viét Nam). Cé 4 mau tai Hiéu Liém, Lac An
va Thuong Téan da vugt ngudng canh bao d6i véi hoat
chét Paraquat trong dit, 1 mau vugt ngudng canh bao
doi véi hoat chat Glyphosate, 7/18 vi tri vigt ngudng
canh bao d6i véi hoat chit Chlopyrifos. Cac noi c6
nong do cao déu la cac noi trong cay trén 5 nam. Nhin
chung, thu6c BVTV da dugc phat hién trong dait, nhat
la tai mot s6 noi trong cay lau nam. Sy tich lay nay vé
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lau dai c6 nguy co tiéu diét cac vi sinh vét trong dat va
gay bac mau dat, ngoai ra con cé kha nang lan truyén
vao nguodn nudc qua nuéc mua chay tran.

O nhiém khong khi khu vic trong cay c6 mui trong
giai doan phun thudc ciing dugc ghi nhin va pham vi
anh hudng rat 16n, noéng do ting cao khi phun thudéc
dong loat trén dién rong. Do d6, ngudi phun thudc va
cac cu dan trong khu vuc trang trai déu c6 kha nang bi
phoi nhiém va vé lau dai sé anh hudng dén stic khae.

Do d6 nguoi dan can 1én ké hoach cu thé déi véi cac
loai thudc st dung, thai gian cach ly du lau d€ phan hay
hét lugng thudéc BVTV trong mdi truong khong khi,
nudc va ddc biét moi truong dat. Thuc hién nghiém tac
cac giai phap an toan lao dong khi phun thudc. Poc
hiéu ré nhan thudc, phuong phap tron, lugng st dung
can thiét cho vuon trong. Su ton du ctia thuéc BVTV
do viéc su dung khong dung cach, dan dén lang phi,
tang chi phi san xudt ma anh hudng stic khae, ton du
trong moi truong, taic dong lau dai dén hé sinh thai.
Hon ntia viéc xem xét cac gidi phap t6ng thé cho mot
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nén nong nghiép bén viing, thi ngusi dan va co quan
ban nganh can chu trong cac giai phap:

1. Nong nghiép hitu co nhu phén bén hiiu co, thudce
BVTV hiiu co...

2. Cach ly khu vuc trang trai v6i khu dan cu, truong
hoc, quén én... nhét 1a vao thdi diém phun thude (dan
cu phai dén noi cach ly an toan, quan an phai tam thoi
doéng ctia it nhat 1 ngay sau moi dgt phun thudc).

3. Quy hoach lai viing cay trong, c6 khoang cach an
toan gitia trang trai va trudng hoc, quan an, khu dan cu
tap trung.

4. Tuyét doi khong st dung nudc ao hod, muong sudi
cho muc dich sinh hoat.

5. Thu gom nudc mua chay tran trong 15 -30 phut
dau con mua, tap trung vao cac ho chta, tai stii dung
cho tudi tiéu, khong xa ra cac vuc nudc la ngudn cép
cho sinh hoat.
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RESIDUE OF FERTILIZER AND PESTICIDE IN SOIL, WATER, AIR IN
CITRUS PLANTATION AREA OF BAC TAN UYEN DISTRICT, BINH
DUONG PROVINCE

Nguyén Vian Phudc, Nguyén Thi Thu Hién

Water and environment association of HCMC

Nguyén Hoang Lan Thanh, Nguyén Thi Thanh Phugng
Institute for environment and resources VNU -HCMC

ABSTRACT

Fertilizers and pesticides play an important role in the agricultural economy, especially citrus orchards.
Thanks to good topography and geology, good drainage and convennient water supply, four communes of
Hieu Liem, Lac An, Thuong Tan, Tan Dinh in Bac Tan Uyen District, Binh Duong Province have developed
thousands of hectares of orchards. In these areas, famers have used more than 46 kinds of fertilizer and 163 types
of pesticide, including 60 active elements with 5 functions: insecticides, fungicides, spider killing, herbicide,
and growth stimulant. The essay identified 12 mostly used active elements, of which 5 active elements having
highest toxicity are: Abamectin, Cypermethrin, Chlopyrifos, Glyphosate, and Paraquat. The concentration
of Cypermethrin in 4 of 45 soil samples exceeded National technical regulation on the pesticide residues in
the soils, mostly in over 5-year-old orchards. Four of 45 samples exceeded the US EPA warning threshold for
Paraquat in the soil. One sample exceeded the warning threshold for Glyphosate. Up to 71% of the samples
were found to be persistent. Ethyl Chlopyrifos exceeded the warning threshold in 7 samples. Samples of high
concentrations were found in plantations over 5 years.

Surface water and groundwater have not been detected with pesticides, but ammonium, nitrite and
phosphate levels exceeded surface water standards at some sites.

The results of the assessment of the pesticide dispersion in the air indicate that the larger the spraying area,
the higher the pollutant concentration. The highest concentration of Chlopyrifos was 50.47ug/m? in distance
of five meters from spraying location. The effective distance was 300 m with an area of 4000m?. If industrial
spraying equipment is used in 2ha, the effective distance will be up to 500m, the concentration will increase
from 11.8 to 28.84 pug/m’ with distance 100m from spraying location.

Key words: Pesticide, Abamectin, Cypermethrin, Clorpyrifos, Glyphosate, Paraquat, farm, citrus, tangerine,
orange, grapefruit, fertilizer.
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BUGC DAU THANH LAP CAC HANH LANG DA DANG
SINH HOC CAP TINH O VIET NAM (QUANG NAM,
QUANG TRI VA THUA THIEN - HUE)

Nguyén Thi Thanh Hai, Ping Thi Tuci, Pham Hanh Nguyén

Pham Anh Cudng, Ngoé Xuan Quy|(1)

Nguyén Thé Pong’

TOM TAT

Qudng Tri, Thita Thién - Hué, du dn BCC

Trong khuon khé Dy an Hanh lang béo ton da dang sinh hoc Tiéu ving Mé Cong mé rong - Giai doan 2
(sau day goi tit la Dy an BCC), thdi gian viia qua cac tinh Thua Thién - Hué , Quing Nam , Quang Tri dalan
lugc phé duyét hanh lang bao ton da dang sinh hoc (HLBT DDSH). Cac hanh lang nay la mot phan sinh canh
ctia day Truong Son véi cac khu riing c6 tinh da dang sinh hoc cao, cung cip cac dich vy hé sinh thai (HST) va
cac lgi ich kinh t€ quan trong cho viing dong bang va ven bién mién Trung ctia Viét Nam. Day 1a nhiing hanh
lang da dang sinh hoc (HLDDSH) d4u tién dugc thanh 14p & Viét Nam, la tién dé quan trong d€ x4y dung quy
dinh phép luat quan ly d6i tugng nay va trién khai thanh 14p rong rai trén ca nudc.

Tu khoa: Hanh lang da dang sinh hoc, hanh lang bdo ton da dang sinh hoc, da dang sinh hoc, Qudng Nam,

1. Co s6 thanh lap HLPDSH

bé thanh lap dugc cac HLDDSH, Téng cuc Moi
truong da xay dung va ban hanh Hudng dan ky thuét
thanh l4p va quan ly HLDDSH. Hudng dan gom 2
phan chinh la thanh lap va quan ly HLDDSH.

o Phén thanh 14p HLDDSH huéng dan nguyén tic;
co s& phép ly, thuc tién va 5 budc chi tiét thanh lap
HLDDSH (Budc 1: Thu théap, tong hgp thong tin, di
liéu; Budc 2: Phén tich, danh gia thong tin, dii liéu; Budc
3: Xac dinh vi tri dia ly, giéi han cia HLDDSH; Budc 4:
Xac dinh ranh gidi, dién tich vung 16i cia HLDDSH;
Budc 5: Thu tuc thanh lap, thdm dinh va phé duyét két
qua du dn/nhiém vu thanh lap HLDDSH).

« Phan quan ly HLDDSH gém cic néi dung:
Muc tiéu, nguyén tic quan ly HLDDSH; Xéac dinh
cac bén tham gia quan ly HLDDSH; M6 hinh quan
ly HLDDSH; Quyén lgi va nghia vu ctia cha dat/cha
riing trong quan ly HLDDSH va Xay dung ké hoach 5
ndm va hang ndm quan ly HLDDSH.

2. Cach tiép c4n va phuong phap st dung
2.1. Cdch tiép can
Viéc thanh [ap cic HLDDSH céc tinh dugc tiép can
dua trén: (1) Co s6 khoa hoc va thuc tién, dac biét la

! Cuc Bdo ton thién nhién va da dang sinh hoc

2T6ng cuc Moi trudng
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bai hoc rit ra tii cac du an lién quan dén HLBTPDSH
& Viét Nam; (2) Don gian, dé thuc hién, ké thua t6i da
cac két qua da va dang thuc hién trong khuon khé du
an BCC; (3) bam bao tinh kha thi va manglai hiéu qua
thiét thuc cho cong dong song trong HLBT DDSH.

2.2. Phuong phdp st dung

Céc phuong phap chinh sau day dugc stt dung dé
thanh l4p HLDDSH:

- Phuong phdp thu thdp thong tin: K€ thiia thong
tin, di liéu: thu thap di liéu, tong hop, phan tich
thong tin c6 lién quan gom: Xdc dinh so bd cac doi
tugng quan ly va tham gia vao HLDDSH & cap huyén;
cac loai dat ruing trong vung thiét ké HLBTDDSH; cac
van ban, ban do6 cé lién quan (ban do6 vé quy hoach
3 loai riing, ban do6 dia hinh, ban d6 quy hoach st
dung dat cdp huyén, ké hoach phat trién kinh té - xa
hoi ctia tinh, huyén; quy hoach/ké hoach st dung dat
cua huyén; quy hoach 3 loai rting cip huyén; cac chinh
sach khac vé bao vé va phat trién riing, nong thon mdi,
x6a doi giam ngheo, sinh ké cong dong). Sau khi thu
thap dugc dii liéu trén sé tién hanh tdng hgp, phén tich
délam r6 vai tro cua cdc bén, nhiing vin dé bat cip vé
giao dat, giao ruing gitia cac doi tugng lién quan dén
HLBTDDSH.



- Phuong phdp tham vdn chuyén gia: Sau khi xay
dung du thao Dé an thanh l4p HLDDSH va du thao
Quyét dinh ctia UBND tinh phé duyét thanh lap
HLDDSH, t8 chiic tham van chuyén gia trong céc linh
vuc lién quan (Iam nghiép, sinh hoc, tai chinh lam
nghiép, dat dai).

- Phuiong phdp hoi thdo, phong vdn: TS chiic cac cudc
hop/hoi thao & cdp tinh, huyén, xa dé tham van cu thé
cac bén sé tham gia vao HLDDSH. Tién hanh phdng
van cac bén c6 lién quan truc tiép d€ tim hiéu, thu thap
thém thong tin vé giao dat, giao rling, cap gidy chiing
nhan quyén st dung dét; cac hoat dong lam sinh, sinh
ké cong dong; cac co ché hudng lgi cho cong dong. TS
chtic cac budi hoi thao, 14y y kién chinh thiic bang van
ban cac S&, ban, nganh; cac co quan, d6i tugng lién
quan truc tiép, gian ti€p dén HLDDSH ctia tinh.

- Phuong phdp bdn dé: St dung cac ky thuat ban do
(chong 16p ban do, xti ly di liéu, hiéu chinh ban d6) dé
lap ban do HLDDSH néi gitia cac khu bao ton thién
nhién. Ban d6 thé hién dugc ranh giéi HLDDSH (1dy
theo ranh gidi hanh chinh cip x3), phan bo cac loai
riing (ddc dung, phong ho, san xudt), trang thai rling,
cht riing, dién tich viing bao vé HLDDSH, dién tich
vung phat trién HLDDSH.

Bang 1: Cac thong s6 HLDDSH cip tinh

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

- Phuong phap diéu tra, khdo sdt, kiém chiing thong
tin: Trong qua trinh 14p ban d6 HLDDSH va du thao
bé 4n thanh l4p HLDDSH néu cén thiét cé thé tién
hanh cac hoat dong diéu tra, khao sat, kiém chiing
thong tin vé dién tich cdc phan vung trong HLDDSH,
cac chu riing tham gia vao HLDDSH.

3. Két qua va thao luin

UBND cac tinh (Quang Nam, Quang Tri va Thiia
Thién - Hué) da ban hanh cac Quyét dinh thanh lap
HLDDSH véi cac ndi dung chu yéu sau:

3.1. Cdc thong s6 HLDDSH cdp tinh
Cac HLDDSH dugc thanh lap ldy theo ranh gidi
hanh chinh céc xa va dugc chia thanh 02 viing d€ quan
ly la viing bao vé va vung phat trién. Bang 1 mo ta chi
tiét cdc thong s6 ky thuat ctia cic HLDDSH.
3.2. Muc tiéu va nguyén tic quan ly HLDDSH
HLDDSH déu hudng t6i cdc muc tiéu va nguyén tac
quéan ly HLDDSH sau:
Muc tiéu quan ly:
- Két n6i sinh canh, tang cuong chét lugng cac HST
trong HLBTDDSH; gop phéan duy tri do che phu rting
(69%) tai khu vuc HLBTDDSH;

Thong sd Quéang Nam Quang Tri Thiia Thién - Hué Tdng
Tén HLDDSH | HLDDSH két ndi khu | HLDDSH két n6i khu | HLDDSH két néi khu
bdo ton loai va sinh | bdo t6n thién nhién | bdo ton Sao La, khu béo
canh Sao La, Khu béo | Pakrong va Bic Hudng | ton thién nhién Phong
ton thién nhién Soéng | Hoa Dbién
Thanh, Khu bao ton loai
va sinh canh Voi
S6 KBT kétnoi | 3 2 2 7
Dién tich (ha)
Tdng 122.938,3 97.566,54 77.640,81 298.145,65
Vung bao vé 93.196,19 66.412,33 59.405,5 219.014,02
Vung phat trién | 29.742,11 31.154,21 18.235,31 79.131,63
Loai muc tiéu |Sao La (Pseudoryx | Vugn den ma hung|Sao La (Pseudoryx
bao vé nghetinhensis); Vooc | Trung bo (Nomascus | nghetinhensis); Vooc
Cha V4 chan niu | annamensis), Vuon | Cha V4 Chian Nau
(Pygathrix nemaeus); | den  (Nomascus.spp), | (Pygathrix = nemaeus),
Vooc Cha V4 chin xdm | Ga 16i lam mao tring | Vugn Den mda tring
(Pygathrix cinerea) (Lophura  edwardsi), | (Nomascusleucogenys),
Vooc Cha V4 Chan Nau | Cu li nho (Nycticebus
(Pygathrix nemaeus), | pygmaeus), Mang
Tho van Trudng Son | Trudng Son (Muntiacus
(Nesolagus timminsi), |truongsonensis),
Bo tot (Bos gaurus | Thé van Trudng Son
Smith, 1872), Vooc Ha | (Nesolagus timminsi),
Tinh (Trachypithecus | Ga 16i lam mao tring
hatinhensis) (Lophura  edwardsi),
Tri Sao (Rheinardia
ocellata)
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[0 truong

Quang Nam

Quang Tri

Thiia Thién - Hué

Tdng

GOm 13 x4: 9 xa huyén
Tay Giang (A Vuong,
A Tiéng, A Nong, A
Xan, Bhalee, Ch'om,
Gari, Lang, Tr'Hy) va
4 xa huyén Nam Giang
(Cho Chun, Ca Dy, La
Ee, La Dée)

GOm 12 x4: 6 xa huyén
Huéng Héa (Huc,
Hudéng Lap, Huéng
Linh, Huéng Son,
Huéng Viét, Huéng
Phung) va 6 xa huyén
Dakrong (Pakrong,
Hudéng Hiép, Huc
Nghi, Ba Nang, Ta
Long, Ta Rut)

GOm 10 xa: 8 xa huyén
A Luéi: A Roang, Hong
Ha, Héng Kim, Hong
Trung, Hong Van,
Huong Ldm, Huong
Nguyén, Huong Phong;
2 xa huyén Nam Doéng:
Thugng Long, Thugng
Quang)

35xa

Loai dit trong
HLPDSH

khéc (thudc vung phat trién)

bit riing phong ho, san xudt ty nhién (thudc ving bao vé); dat riing san xudt khong phai riing khac va

- bam bao, gép phan duy tri, bdo vé sinh canh cho
mot s6 loai muc tiéu trong khu vic HLBTPDSH ctia
tinh minh (Chi tiét tiing tinh tai Bang 1);

- Phat huy trach nhiém cong dong, dac biét la cac
cht riing trong bao ton DDSH, bdo vé va phat trién
rung;

- Thi diém thanh cong viéc 16ng ghép quan ly
HLBTDDSH vao cac chinh sach hién cé; tong két,
danh gid két qua thi diém, dé xudt co ché chinh sach
mdi vé HLBTDDSH;

- Cai thién sinh k& cong dong d€ tang thu nhép
ngudi dan thong qua cac hoat dong 16ng ghép trién
khai cac chinh sach bao vé va phat trién riing, x6a déi
giam ngheo, dan tdc, nong nghiép nong thon.

Nguyén tdc qudn ly:

- HLBTDDSH dugc quan ly theo ving bao vé va
vung phat trién gin véi cac chu ring, tuan thu quy
dinh phap luat vé dat dai, quy ché quan ly riing phong
ho, chu truong, phap luat vé quan ly rtng tu nhién
(d6i voi vung bao vé); vé dat dai, quy ché quan ly riing
san xudt 13 rting trong (d6i v6i vung phat trién);

- Phu hgp véi quy hoach t6ng thé phat trién kinh
té-xa hoi, quy hoach/ké hoach st dung dat, ké hoach
bao vé va phat trién riing cap huyén;

- Tang thém chtic nang, nhiém vu cho cac don vi
hanh chinh & cép tinh, huyén, x4, cac chu riing (Ban
quan ly riing phong ho, UBND cac xa) d€ quan ly hanh
lang bao ton DDSH, khong thanh l4p don vi/t6 chtic
hanh chinh méi. Thanh lap Ban quan ly riing cong
dong cdp thon d€ quan ly HLBTPDSH.

- b6i tugng hudng lgi chinh trong HLBTDDSH la
cac chu riing, cac doi tugng khac dugc khuyén khich,
tao diéu kién tham gia.

- Long ghép quan ly HLBTPDSH vao cac chinh
sach c6 lién quan d€ ting hiéu qua thuc thi, trach
nhiém va lgi ich cong dong.

3.3. M6 hinh qudn ly HLDDSH
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M6 hinh quan ly HLDDSH cdp tinh véi sy tham gia
ctia cac cép trong tinh gom: Cdp tinh (théng qua Ban
chi dao Chuong trinh muc tiéu phat trién 14m nghiép),
cdp huyén (théng qua Don vi thuc hién Chuong trinh
muc tiéu phat trién lam nghiép), cip xa (UBND cac
xa trong vuing HLDDSH), c4p thon (Ban quan ly riing
cong dong thon hodc Trudng/Bi thu thon) va dén
cac chu rting. Hinh 1 md6 td mo6 hinh chung quan ly
HLDDSH cip tinh.
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- Cap tinh: Long ghép nhiém vu quan ly HLBTDDSH
vao Ban Chi dao Thuc hién ké hoach bdo vé va phat trién
riing tinh;

- Cap huyén, cap xa va don vi bién phong: Long ghép
nhiém vy quan ly HLBTPDSH vao nhiém vu thuc hién
ké hoach bao vé va phat trién riing cdp huyén, cip xa,
don vi bién phong;

- Ban quan ly cac Khu bao ton thién nhién; Ban
quan ly céc riing phong h¢: b6 sung nhiém vu quan ly
HLBTDDSH vao véin ban quy dinh chiic ning, nhiém
vy, ¢d cdu td chuc ctia cdc co quan don vi trén;

- Cac thon thudc cac xa nam trong vung HLDDSH:
Thanh l4p Ban quan ly rting cong dong cac thon dé diéu
hanh, kiém tra cac hoat dong lam nghiép, nong nghiép,
chdn nuoi cd lién quan trén dia ban cong dong dan cu
thon. Cac thanh vién ctia Ban duoc lua chon ti cac t6
chtic chinh tri nhu Chi bd thén, Hoéi Nong dan, Hoi
Phu nit, Hoi Cuyu chién binh, Poan Thanh nién.... Hoat
dong cua Ban quan ly riing cong dong dugc thuc hién
trén co s& Quy udc bao vé va phat trién riing cong dong
dan cu thon; Quy ché hoat dong quan ly riing cdng dong
thon. Thanh lap Té bao vé rting: Can ct vao nhu cau
thuc t€ Ban quan ly riing cong dong thanh lap cac T
bao vé riing chuyén trach.

- Céac chu rting la nhém ho gia dinh, ho gia dinh do
Ban quan ly rting cong dong thon quan ly, hoat dong
theo Quy udc bao vé va phat trién riing cong dong dan
cu thon; Quy ché hoat dong quan ly rting cong dong
thon.

3.4. Quy ché quan ly cac HLDDSH

- Déi véi riing san xudt va riing phong ho trong viing
bao vé va vung phat trién thuc hién theo quy ché quan ly
riing phong ho va rting san xudt hién hanh;

- Béo vé tot rling tu nhién trong riing phong hd va
riing san xudt. Khong chuyén déi dién tich riing tu nhién
sang muc dich khac nham thuc hién Chi thi 13-CT/TW
ngay 12/01/2017 cta Ban Bi thu vé tang cudng su lanh
dao ctia bang d6i véi cong tac bao vé va phat trién ring.

3.5. Cdc hoat dong qudn ly HLDDSH

Cén ct vao tinh hinh thuc té, tling tinh sé dua ra ké
hoach quan Iy HLDDSH cta tinh minh, tuy nhién tap
trung vao cac nhém hoat dong sau:

- Nhiém vu/giai phap vé co ché chinh sach

+ Long ghép ndi dung HLBTPDSH vao cac chinh
sach cdp huyén vé ndéng nghiép, nong thon, xoa doi
giam nghéo, dan toc.

+ Thi diém thong ké chi tiéu dit HLBTDPDSH thanh
chi tiéu quan sat d€ dua vao quy hoach, ké hoach su
dung dat cap huyén.

+ Long ghép cac hoat dong bao vé va phat trién
rling vung bao vé HLBTPDSH la rting phong ho vao ké

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

hoach hoat dong hang ndm ctia Ban quan ly rling phong
ho trinh cdp c¢6 thdm quyén phé duyét.

- Nhiém vu vé bdo ton va phét trién bén viing
HLBTDDSH

+ Bao ton cac loai muc tiéu trong HLBTDDSH.

+ Ra soat, danh gid toan bd dién tich vung bao vé,
vung phat trién trong HLBTDDSH.

+ Dao tao, tap hudn, tuyén truyén ning cao nhan
thic cong dong vé HLBTDDSH.

- Nhiém vu vé€ nguon luc

+ Dé xudt phuong an ghép cac ngudn tai chinh da va
dang st dung trong khuon khé dy an BCC cho cac xa
trong ving HLDDSH.

+ Thanh 14p cac Ban quan ly riing cong dong & tat ca
cac thon thudc cac xa trong ving HLDDSH.

4. Két luin va kién nghi

HLDDSH da dugc quy dinh trong Luat Da dang
sinh hoc nam 2008, tuy nhién chua dugc quy dinh cu
thé (Khoan 8 biéu 3 quy dinh “HLDDSH la khu vuc
ndi lién cac vung sinh thai tu nhién cho phép cac loai
sinh vat séng trong cac ving sinh thdi d6 c6 thé lién hé
v6i nhau”; Khoan 3 Piéu 9 quy dinh HLDDSH 1a mot
trong cac noi dung chinh ctia quy hoach bao ton PDSH;
Khoan 2, 3 biéu 70 dé cip dén van dé hgp tac véi cac
nudéc xung quanh vé quan ly hanh lang xuyén bién gidi;
biéu 75 dé cap dén van dé xt phat khi xdy ra vi pham vé
HLDDSH). Trong bdi canh chua cé quy dinh phap luat
vé thanh lap va quan ly HLDDSH, viéc cac tinh Quang
Nam, Quang Tri va Thtia Thién - Hué thanh lap cac
HLDDSH (thong qua du an BCC) da thu dugc nhiing
két qua rit quan trong, cu thé:

(1) Lan dau tién cac dién tich riing ndm ngoai Khu
bao ton da dugc khoanh vi dé chinh thiic thanh lap 1 d6i
tugng bao ton dugc quy dinh trong Luat Pa dang sinh
hoc. Pay 1a co s& quan trong dé tiing budc huy dong
ngudn luc tai chd (cong dong dia phuong) tham gia bao
ton DDSH gén v6i hoat dong sinh ké.

(2) Toan bo dién tich rling phong hé va riung tu
nhién la rting san xudt da dugc dua vao vung bao vé
da lam tdng ché tai bao vé cac dién tich riing, dac biét
la phan dién tich rting tu nhién la (riing san xuét dang
ndm xen ké véi riing trong san xudt dé bi tdc dong).

(3) Céc loai muc tiéu (nhiing loai ban dia va c6 gia
tri bao tén) co sinh canh nam ngoai Khu béo ton thién
nhién da dugc vao bao vé, thong qua cac hoat dong két
ndi va nang cao chat lugng sinh canh.

(4) ba c6 sy tham gia cta nhiéu cdp (tu cap tinh dén
cdp thon) va gan trach nhiém t6i cac chu riing trong mé
hinh quan ly HLDDSH. Diéu nay rat thudn lgi cho cong
tac quan ly, kiém tra, giam sat cac hoat dong quan ly
trong HLDDSH.
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HMéi truong

(5) Viéc thanh lap HLDDSH da nhéan dugc su dong
tinh ctia cac cip chinh quyén dia phuong do cach tiép
can va nguyén tac quan ly HLDDSH phu hop véi diéu
kién thuc té cta dia phuong, gan trach nhiém va quyén
lgi cua cong dong, tao sy dong thuan ctua cdng dong
tham gia hoat dong quan ly HLDDSH.

(6) Vai tro ctia S6 TN&MT (doi v6i Quang Tri va
Quang Nam) dugc tang cudng thong qua viéc bs sung
lanh dao S6 TN&MT vao vi tri Pho trudng ban Ban chi
dao Chuong trinh muc tiéu phat trién 1am nghiép tinh.

Bén canh nhiing két qua quan trong trén, trong
thoi gian t6i d€ quan ly hiéu qua HLDDSH can tiép tuc
nghién ctiu, can nhac nhiing van dé sau:

TAI LIEU THAM KHAO

1. Quyét dinh s6 1880/QD-UBND ngay 24/8/2018 ciia
UBND tinh Thiia Thién - Hué vé viéc thi diém thanh ldp
HLDDSH két ndi Khu bdo ton Sao La, Khu bdo ton thién
nhién Phong Dién

2. Quyét dinh s6 3154/QD-UBND ngay 28/12/2018 ciia
UBND tinh Qudng Tri vé viéc phé duyét Dé dn thanh ldp
HLBTDDSH két néi Khu bdo ton thién nhién Dakrong va
Bic Huéng Héa, tinh Qudng Tri

(1) Tiép tuclam rd co ché quan ly HLDDSH, dac biét
la co ché hudng lgi ctia cac bén tham gia vao HLDDSH.
Co ché nay can dua trén co ché hudng lgi nganh lam
nghiép nhung phai c6 nhiing diém khéc biét dé khuyén
khich cac cht riing tham gia.

(2) Tang cuong nang luc cho co quan ddu moéi quan
ly HLDDSH la S¢ TN&MT. Tiép tuc t6 chiic tuyén
truyén, nang cao nhan thtic rong rai cho cong dong dia
phuong trong ving HLDDSH.

(3) Tang cuong su phoi hgp gitia cac cp trong quan
ly HLDDSH; ¢6 co ché d€ uu tién 16ng ghép hoat dong
quan ly HLDDSH vao cac chinh sach dang thuc hién &
dia phuong nhu: Lam nghiép, nong nghiép, néng thon
m&i, x6a doi giam ngheo.

3 Quyét dinh s6 3770/QD-UBND ngay 08/11/2018
cia UBND tinh Qudng Nam vé viéc phé duyét Dé dn
HLBTDDSH két néi Khu bdo ton lodi va sinh cdnh Sao
La, Khu bdo ton thién nhién Séng Thanh, Khu bdo ton lodi
va sinh cdnh Voi

4. Cong vin s6 1283/TCMT-BTDDSH ngay 18/5/2017 ciia
Tong cuc Moi trudng ban hanh Hudng ddn thi diém thanh
lap va qudn ly HLDDSH cdp tinh trong khuon kho dy dn
BCC.

THIEN - HUE)

ABSTRACT

Thtia Thién - Hué, BCC project.

ESTABLISHMENT OF THE FIRST PROVINCIAL BIODIVERSITY
CORRIDORS IN VIET NAM (QUANG NAM, QUANG TRI AND THUA

Pham Anh Cudéng, Ng6 Xuin Quy, Nguyén Thi Thanh Hai, Pang Thi Tuci, Pham Hanh Nguyén

With in the framework of the Greater Mekong Subregion Biodiversity Conservation Project - Phase 2
(hereinafter referred to as BCC Project), in 2018, Thua Thien - Hue, Quang Nam and Quang Tri provinces
approved in turn the biodiversity conservation corridors. These corridors are part of the habitat of the Truong
Son range with high biodiversity forests, providing ecosystem services and important economic benefits for
the plain and coastal areas of Vietnam. These are the first biodiversity corridors established in Vietnam, which
is an important bas for the development of this regulation and widely establishment across the country.

Key words: Biodiversity corridor, biodiversity conservation corridor, biodiversity, Qudng Nam, Qudng Tri,

Biodiversityand Natural Conservation Agency
Nguyén Thé Pong

Vietnam Environment Administration
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

KHA NANG BINH DANH CAY DUGC LIEU VIET NAM
BANG KY THUAT DNA MA VACH DUA TREN TRINH TY
GEN RCBL

(1)

Pham Thj Thu Hang, Nguyén Thi Thanh Phugng
Dinh Hoang Pang Khoa
Nguyén Van Phudc?

TOM TAT

Nén y hoc c6 truyén, dua trén cac vi thudc thao dugc, da va dang dugc thuc hanh rong rai tai Viét Nam.
Do d6, viéc nhan dién dung cac ciy thudc va nhiing nguyén liéu dugc dugc ban trén thi truong c6 y nghia
quan trong. Ky thuét dinh danh thuyc vat dya trén hinh thdi sé tré nén kho khan trong truéng hop cac nguyén
liéu dugc do thi€u cac thong tin hinh thai. Nguyén ly ctia ky thuat DNA ma vach la st dung céc trinh ty DNA
chudn ndm trong bo gen d€ dinh danh cac mau thuc vét chua biét tén. Ky thudt DNA ma vach c6 uu thé trong
viéc dinh danh mau dugc liéu do chi cdn mdt mau mo nho ctia doi tugng can nhan dién. Tuy nhién, chi méi
c6 mot vai nghién ctu kiém tra hiéu qua cia DNA ma vach trong viéc nhin dién cac cay dugc liéu & Viét
Nam. Gene rcbL da dugc bdo cao nhu mot trong nhiing ting vién DNA ma vach t6t nhét cho cac loai thuc vat.
Trong nghién ctiu nay, chung t6i danh gid sy htiu ich cia ma vach DNA va kha niang 4p dung phuong phép
nay dé€ xac dinh cay thudc ctia Viét Nam. Nam loai cay c6 gia tri vé dugc liéu va thuong mai 6 Viét Nam bao
gdém: D6 bau (Aquilaria crassna), Mat nhan (Eurycoma longifolia), Sém Ngoc Linh (Panax vietnamesis), Xdo
tam phéan (Paramignya trimera), va Sdm dan toc (Decaschistia sp.) da dugc chon trong nghién ctiu nay. Mau
DNA tinh sach tit mau l4 cua 5 ciy dugc liéu trén da dugc thu nhén, va stii dung d€ nhan ban viing gen rcbL
muc tiéu (khodng 650 bps) v6i cdp moi rcbL-F/rcbL-R bing phan ting PCR. Sau khi giai trinh tu, cac trinh tu
gen rcbL thuc nghiém dugc so sanh véi cac trinh tu gen rbcL hién c6 trén ngan hang di liéu gen NCBI. Két
qua cho thdy ma vach rcbL c6 thé xac dinh 3 cay chinh xac dén chi (Aquilaria crassna, Eurycoma longifolia,
Panax vietnamensis), va 2 cdy chinh xac dén ho (Paramignya trimera, Decaschistia sp.). Dii liéu ctia nghién
ctiu nay cho thdy, DNA ma vach la cong cu hiiu ich trong viéc nhan dién cac cay dugc liéu, tuy nhién dé gia
tang kha nang phén biét gitia cac loai thi can phai st dung két hgp DNA ma vach ctia gen rcbL véi it nhat mot
trong cac locus ma vach khac..

Tu khéa: DNA ma vach, cdy dugc liéu, rcbL, phan loai thuc vdt, D6 bdu (Aquilaria crassna), Mdt nhan
(Eurycoma longifolia), Sdm Ngoc Linh (Panax vietnamensis), Xdo tam phdan (Paramignya trimera), Sam Ya To
Mot (Decaschistia sp)

1. Gidi thiéu

O Viét Nam, nén y hoc ¢6 truyén da c6 lich su lau
doi va van dang dugc dp dung rdng rai. Trong linh
vuc y hoc ¢8 truyén, viéc nhan dién chinh xdc nhiing
nguyén liéu dugc c6 nguodn goc ti thuc vat la rdt quan
trong cho hiéu qua diéu tri va an toan ctia nguoi bénh.
Viéc phén loai cay dugc liéu cht yéu dya vao nhén
dién hinh thai, la phuong phap doi hoi phai cé chuyén
gia va sy ton tai cua cay dugc liéu khong biét tén can

'Vién Moi truong va Tai nguyén, Dai hoc Qudc gia TP.HCM
2Ho6i Nudc va Moi triiong TP.HCM

dugc dinh danh. Trong trudng hgp nguyén liéu dugc
chila mot phén cta cay lam cho viéc nhan dién truyén
thong dua vao ddc diém hinh thai tré thanh viéc lam
kho khan hodc khong kha thi. Hon thé niia, do nhu cdu
v€ y hoc ¢6 truyén ngay cang ting, nguyén liéu dugc
thudng bi thay thé hodc pha trén mot cach ngau nhién
hodc ¢6 y bang nhiing loai thuc vt gan loai khong thé
phan biét bang hinh thai hodc bang nhiing cay khac c6
gia tri thap hon [1].
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) Moi truong

Hién nay, phuong phap DNA ma vach st dung
trinh tu ctia mot ving DNA chuén cho viéc nhan dién
loai da dugc phat hién nhu mot cong cu hiiu ich méi.
Theo nguyén tac, mot trinh ty DNA tif mot viing gen
tiéu chuin ¢ thé dat dugc ti mot mau mo nho ctia d6i
tugng cin nhan dién. Sau do, trinh tu DNA nay dugc
so sanh véi mot thu vién trinh tu ctia cac cay dugce liéu
da biét tén. Quan sat su tuong dong ctia trinh tu DNA
gitia d6i tugng can nhén dién va trinh ty DNA ctia mot
trong nhiing cay dugc liéu da biét tén, ti do sé xac
dinh dugc tén ctia ciy dugc liéu cdn nhéan dién.[2].

Dai véi thuc vét, nhiéu viing gen ma héa va khong
ma héa nhu atpF-atpH, matK, rbcL, rpoB, rpoCl,
psbK-psbl, va trnH-psbA da dugc xem 1a nhiing ting
cti vién cho phuong phap DNA ma vach [3], [4]. Tuy
nhién, khong c6 su dong thuén trong viéc chon ving
gen nao nén dugc st dung cho viéc dinh danh thyc vat
trén can baing DNA ma vach. Gitia nhiing @ing ct vién
hang dau cho phuong phap DNA ma vach & thuc vit,
gen rbcL da dugc chiing minh cho kha nang phan biét
va tinh phé bién cao [5].

Hién nay, chi c6 mot vai bdo cao vé kha nang ting
dung phuong phap DNA ma vach cho viéc nhan dién
cay dugc liéu 6 Viét Nam. Do do, muc dich ctia nghién
ctiu nay la danh gia kha ndng va tinh hiéu qua cta
phuong phap DNA ma vach cho viéc nhan dién cay
dugc liéu ¢ Viét Nam. Chung toi da chon ndm loai cay
dugc liéu cé dugc tinh va gia tri thuong mai cao bao
goém: D6 bau (Aquilaria crassna), M4t nhan (Eurycoma
longifolia), Sdém Ngoc Linh (Panax vietnamesis), Xdo
tam phan (Paramignya trimera), va Sam Ya T6 Mot
(Decaschistia sp.). Bon loai cay dugc liéu dé cap dau
tién da dugc biét cé dugc tinh va gia tri thuong mai
cao [6], trong khi d6 Sam Ya To M6t (Decaschistia sp.)
la ciy thudc ban dia, dugc ngudi dan dia phuong tai
tinh bak Lik st dung trong viéc cai thién stic khoe
tong thé.

2. Vat liéu va phuong phap

2.1. Thu nhdn mdu va tdch chiét DNA

Cac céy dugc liéu trong nghién ctiu nay dugc thu
tai nhiéu tinh ctia Viét Nam nhu Khanh Hoa: D6 bau
(Aquilaria crassna), Mat nhan (Eurycoma longifolia),
Xdao tam phan (Paramignya trimera); Quang Nam:
Sam Ngoc Linh (Panax vietnamensis); Pdk Lak: Sam
Ya T6 Mot (Decaschistia sp.). Viéc nhian dién hinh
thai cay dugc liéu dugc thuc hién boi 6ng Tran Gioi
(S6 Lam nghiép tinh Khanh Hoa). Ld non cua cay
dugc liéu sau khi thu nhéan sé giti trong tai plastic c6
chta silicagel véi ti 1¢ gitia 14 non va silicagel la 1:5
(w/w), dé giam d¢ dm cua 14 va ngdn ndm mdc tin
cong. Mau dugc mang vé phong thi nghiém va tach
chiét DNA ti m6 14 bang phuong phdp st dung
CTAB (cetyltrimethyl ammonium bromide) [7]. Kiém

66 ‘ Chuyén dé |, thang 4 ndam 2019

tra chat lugng DNA thu dugc bang dién di trén gel
agarose 1,2% (w/v). Dién di stt dung dém Tris Acetate
EDTA (TAE) trong 30-45 phut ¢ 100V. Nhuom gel v6i
dung dich ethidium bromide 0,5 % (v/v) trong 15 phut
& nhiét do phong va rtia v6i nude cdt trong 10 phut.
Sau dd, ban gel dugc quan sat duéi den UV.

2.2. Phadn iing PCR

Mot vung bién dong (chiéu dai khoang 650-700
bps) ctia gen rbcL dugc khuéch dai véi cap moi rbcL-F/
rbcL R [8]. Hon hgp PCR (25 pl) chiia khoang 50 ng
DNA khuon, 0,5U MyTaq,1X MyTaq Buffer (Thermo
scientific), 20 pmol mdi moéi. Chu trinh nhiét dugc
thuc hién bang mdy MyCycler Thermal cycler (Bio-
Rad, UK). Chuong trinh nhiét PCR nhu sau: 95°C/5
phit, 30 chu ky (95°C/60 gidy, 40°C/60 giay, 72°C/60
gidy), sau do la 72°C/10 phat. Sau do, san phdm PCR
6 chiéu dai khoang 750 bp dugc phan tach va quan sat
bang phuong phap dién di gel agarose 1,5%.

2.3. Dién di gel agarose
San phdm PCR dugc phén tach bang phuong phap
dién di gel agarose 1,5% (w/v) trong dung dich TAE
1X & 100V khoang 35 phut, sau dé gel dugc nhuom
trong dung dich ethidium bromide 0,5%. Ban gel sau
khi nhuém dugc quan sat dudi den UV. Mot thang
DNA 1kb (Thermo scientific) trong ban gel nhu la

trong lugng phén tl chudn.

2.4. Gidi trinh ty gen va phdn tich két quad

San phdm PCR khuéch dai gen rbcL tii nam cay
dugc liéu dugc tinh sach va gidi trinh ty bang ABI
PRISM 3730XL Analyzer (st dung dich vu giai trinh
tu Macrogen). Trinh tu dugc kiém tra va chinh sta
thtl cong boi phan mém Bioedit 7.25, sau do6 so sanh
v6i trinh ty ¢ sdn trong co s¢ di liéu GenBank su
dung cong cu BLAST (Basic Local Alignment Search
Tool) trén trang web NCBI. M6i quan hé di truyén
gitia cac cay dugc liéu trong nghién ctiu dugc xac dinh
béng viéc xay dung cay phat sinh loai v6i phuong phap
neighbor - joining véi gia tri bootstrap 1000 14n bang
phan mém MEGA 6.

3. Két qua va thao luin

Bang cach st dung phan ting PCR va gidi trinh ty,
c6 thé khuéch dai va thu dugc trinh tu chat lugng cao
vung gen muc tiéu ctia gen rbcL tii tat ca ndm cay dugc
liéu (Hinh 1). Két qua phu hgp véi nghién ctiu trude
day vé tinh phd quat ctia gen rbcL. CBOL (Consortium
for the Barcode of Life) da dé xuat gen rbcL nhu 1a ma
vach chuén cta thyc vét do sy hién dién phd bién ctia
no, dé dang dugc khuéch dai va giai trinh tu trong cac
dong cdy trong chinh [5].

Nhiing két qua tu viéc khai thac di liéu trinh tu
trong ngan hang gen, méic du cling c6 nhiing han ché
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A Hinh 1. (A) Két qud dién di san phdm PCR trén gel agarose ciia gen rbcL ciia 5 cdy dugc ligu. Tii trdi sang phdi, L: thang DNA
1kbp, 1: D6 bdu (Aquilaria crassna), 2: Mdt nhan (Eurycoma longifolia), 3: Sdm Ya Td M6t (Decaschistia sp.), 4: Sdm Ngoc Linh
(Panax vietnamesis), 5 : Xdo tam phdn (Paramignya trimera). (B) Chdt lugng trinh tu 500 bps ddu tién cuia gen rbcL ctia Sdm

Ngoc Linh (Panax vietnamesis) trong nghién ciiu nay.

(vi du nhu viéc nhén dién khong dang tin cdy va chat
lugng giai trinh ty khong dong déu [9] va tinh tuong
d6i ctia cong cu tim kiém BLAST), ma vach rcbL c6 thé
xac dinh 3 cay chinh xdc dén chi (Aquilaria crassna,
Eurycoma longifolia, Panax vietnamensis), va 2 ciy
chinh xdc dén ho (Paramignya trimera, Decaschistia
sp.) (Bang 1). Xay dung cay phat sinh loai dya trén
trinh ty rbcL thtt nghiém va thu vién trinh ty tham
chiéu trong ngén hang dii liéu NCBI da cho thay, su
phan loai dya trén trinh tu rbcL la dang tin cdy, mac du
khong phai dinh danh & mtc d¢ loai (Hinh 2).

Trude day da cé bdo cdo rang, muc dé khac nhau
cua trinh ty gen rbcL la khong cao. Tuy nhién, né co6
thé dugc st dung cho dinh danh thuc vat bing cach
cung cdp vi tri ding tin cdy clia mot mau khong xac
dinh trong mot ho, chi, mot s6 loai [10]. Can luu y, ty
1é dot bién tong thé cua thyc vat thdp hon dong vat. Do
do, gen CO1 ctia ty thé da lam DNA ma vach dinh danh
loai hiéu qua & nhiéu nhom déng vat [11]. Trong khi do6
van chua c6 ting cti vién DNA ma vach thuc vat don 1é
nao c6 tinh phé quat va bién déi can thiét dé su dung
nhu mot céng cu duy nhat [5]. D€ cai thién kha nang
khéc biét, gen rbcL c6 thé dugce st dung song song véi

locus ma vach khac nhu spacer khong ma héa trnH-
psbA, gen ma héa matK [8]. Hai locus ma vach khi st
dung cung nhau sé ting sy phan biét cip d¢ loai dén
70-80%. Tuy nhién, mdt s6 dong cay trong nhu Citrus,
Encephalartos, Ludisia, Magnolia, Raphanus, Sabal da
dugc bdo cdo rang khong cé su khac biét trinh tu dugc
tim thdy gitia cac loai ctia cuing mot chi méc du stt dung
chin locus ma vach khéc nhau [8], [5]. Do d6, DNA
ma vach cho thuc vét c6 thé bi giéi han trong su khac
nhau ctia mot s6 dong cdy trong. D€ dugc sti dung cho
viéc dinh danh céy dugc liéu, can c6 thém nd luc d€ t6i
da hoa tinh hiéu qua ctia viéc phén loai bang DNA ma
vach. Diéu d6 cho thdy mot s6 dong cay khong thé dinh
danh bing quy trinh nay.

Trong qua trinh khai thac di liéu, ching t6i nhén
thdy ¢ rat it trinh tu ma vach cta cay dugc liéu Viét
Nam (dit liéu khong dugc thé hién). Diéu do chi ra su
can thiét phai no luc xay dung mot thu vién tham khao
chit lugng trinh ty ctia cac cdy dugc liéu quan trong &
Viét Nam. Sau d6 thu vién c6 thé dugc st dung dé kiém
tra dinh danh va d¢ tinh khiét ctia cac nguyén liéu dugc
tl thuc vat.

Bang 1. Két qua khai thac dit liéu gen rbcL thuc nghiém va di liéu trén NCBI st dung cong cu BLAST

STT | Tén ViétNam | Nhdn dién hinh Muic d9 khac nhau béng trinh tu gen rbcL Loai tuong dong
thai Ho Chi Loai nhat dua trén trinh
] tu rcbL
1 | D6bau Aquilaria crassna X Aquilaria crassna
2 | Métnhan Eurycoma longifolia X Eurycoma longifolia
3 | Sdm Dan tdc* | Decaschistia sp. X Decaschistia
harmandii

4 | Sam Ngoc Linh | Panax vietnamensis X Panax vietnamensis
5 | Xdo tam phin | Paramignya trimera X Paramignya lobata
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A Hinh 3. Két qud phan tich phd dé Saponin trong Sdm Ngoc Linh va Sdm Dén toc

* Sam Dan toc: Dugc phat hién tai xa Ya To Mét,
huyén Ea Sap, tinh Pak Lik dugc dan dia phuong
khai thac niu nudc uéng nhim 6n dinh dudng huyét,
hé trg stic khoe. Theo két qua phén tich so bo tai Vién
MT&TN DHQG HCM thanh phan Saponin Rbl trong
mau Sdm Ya To M6t kha cao so v6i Sam Ngoc Linh tuy
s6 loai Saponin it hon Hinh 3 ( Rbl ¢6 tdac dung Kiém
ché hé thong than kinh trung uong, 1am diu con dau,
bao vé t€ bao gan).

4. Két luan

Két qua ctia nghién ctiu nay cho thdy, DNA ma vach
la mot cong cu hitu ich cho viéc nhén dién cay dugc
liéu ¢ Viét Nam. Tuy nhién, vi sy khac nhau thip cua
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cac ving DNA ma vach & thuc vat, ma vach nén dugc
sti dung v6i hai locus dé cai thién sy phan biét ¢ muc
do loai. Ngoai ra, mot thu vién DNA ma vach la quan
trong dé cay dugc liéu & Viét Nam c6 thé dugc dinh
danh nhanh.

Loi cam on: Nghién ctiu nay dugc tai trg boi Pai hoc
Quoc gia TP. H6 Chi Minh (VNU-HCM) trong khu6n
khé dé tai ma s6 TX2016-24-02. Nhom tac gia cam
on nha nghién ctu Tran Gioi - Hiép hoi BVMT va tu
nhién Khanh Hoa da hudng dan viéc lya chon mau va
thao luan khoa hoc; Thay thu6c dong y Cao Van Ba da
ho trg thu thap, phat trién va thit nghiém sam Dan tocm
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THE POSSIBILITY OF IDENTIFYING VIETNAMESE MEDICINAL PLANTS
BY DNA BARCODE BASED ON GENOME SEQUENCING RCBL

Pham Thi Thu Hing, Nguyén Thi Thanh Phug¢ng, Pinh Hoang Ping Khoa
Vién Moi truong va Tai nguyén, Dai hoc Qudc gia TP.HCM
Nguyén Vin Phudc
Hoi Nudc va Méi truong TP.HCM
ABSTRACT

Traditional medicine, based on herbal medicines, has been widely practiced in Vietnam. Therefore,
it is important to correctly identify medicinal plants and pharmaceutical materials sold in the market.
Morphological plant identification techniques will become difficult in the case of pharmaceutical materials
due to lack of morphological information. The principle of barcode DNA engineering is to use standard DNA
sequences within the genome to identify unknown plant patterns. The advantage of the molecular technique
is an ability of identification requiring just only small spicement of a plant. However, there have been very
few studies testing the efficacy of DNA barcode in identification of Vietnamese medicinal plants. The plastid
coding rbcL gene has been reported as one of the best candidate DNA barcodes for plants. In this study, we
evaluated an usefullness of DNA barcode, and a possibility of applition of this method to identify medicinal
plants in Viet Nam. Five medicinal plants which have high medicinal and commercial values including D6
bau (Aquilaria crassna), Mat nhan (Eurycoma longifolia), Sam Ngoc Linh (Panax vietnamensis), Xdo tam
phéan (Paramignya trimera), and Sam déan toc (Decaschistia sp.) have been selected for investigation. The DNA
from leaves of the five medicinal plants were succefully extracted, and used as a DNA templates to amplify a
targeted region (app. 650 bps) of plastids rbcL genes with primer pair rbcL-F/ rbcL-R by PCR reaction. The
PCR amplified products were then sequenced, and obtained rbcL sequences were compared with available
sequences in NCBI database. The results showed that rbcL barcode could place 3 plants in correct genus
(Aquilaria crassna, Eurycoma longifolia, Panax vietnamesis), and 2 plants in correct family (Paramignya
trimera, Decaschistia sp.). Our study support that DNA barcoding is a useful tool for indentification of
medicinal plants, and rbcL gene should be used in complementary with other barcode locus for achieving
higher levels of species discrimination.

Key words: DNA barcode, medicinal plants, rbcL, plant identification, D6 bdu (Aquilaria crassna), Madt
nhan (Eurycoma longifolia), Sém Ngoc Linh (Panax vietnamensis), Xdo tam phan (Paramignya trimera), and
Sam Ya To Mot (Decaschistia sp)
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) Moi truong

NGHIEN CUU QUY TRINH XAY DUNG C0 SG DU LIEU
NAM LGN PHUC VU CONG TAC BAO TON NAM LON
TAI VUON QUOC GIA TAM DAO, TINH VINH PHUC

Duong Thi Thu Trang'
Lé Thanh Huyén?

TOM TAT

ndm va cdc vin dé€ khéc c6 lién quan.

Bai bdo nay tém tit két qua nghién cttu mét cich tuong déi toan dién nhiing vdn dé co ban ¢6 lién quan dén
viéc x4y dung co s6 dii liéu nhu: Hé thong thong tin dia ly, co s di liéu nén, co s dit liéu 16p chuyén dé ndm 16n
tai Vudn quéc gia (VQG) Tam Ddo, tinh Vinh Phtc. Béng thai, thiét 14p dugc co s khoa hoc va cung cip phuong
phap, quy trinh x4y dung co s& dii liéu ndm 16n theo dung muc tiéu da dé ra, ap dung thi nghiém thanh cong mo
hinh cu trac di liéu nén dia 1y va co s& dii liéu 16p chuyén d€ ndm ti ban d6 ty 1é 1/25.000 ciia VQG Tam bao,
tinh Vinh Phuc. Viéc xay dung va khai thac, sti dung co s& dii liéu nay sé phuc vu cho céng tic quan ly, bao tén

Tu khéa: Ndm I6n, co s6 dir liéu, hé thong thong tin dia ly, bdo ton, VQG Tam Ddo.

1. Pat van dé

Nghién ctiu vé cic loai ndm 16n tai Viét Nam noi riéng
va trén Thé gidi n6i chung nham muc dich bao ton cin c6
mot hé théng s6 liéu 16n, cb tinh ké thiia, dugc tdng hop
tu cac két qua nghién ctiu da dugc cong nhan. Tu do, ta
nhén thdy co s& dit liéu hay viéc chia sé dii liéu vé ndm 16n
dugc xay dung c6 y nghia quan trong trong cong tac phoéi
hgp gitia cic co quan don vi dé thuc hién cic muc tiéu
nhu ning cao chit lugng quan ly, thuc hién hiéu qua cac
cong tic bao ton, nhin gidng hay theo doi sy phat trién
cta cac loai ndm 16n.

VQG Tam Pdo cd hé dong thuc vat kha phong phia va
da dang, d4 c6 rat nhiéu nghién ctiu lién quan dén da dang
sinh hoc (PDSH) ciing nhu béo ton PDSH tai VQG nay.
Tuy nhién, cac nghién ctiu v€ ndm 16n hay xay dung co s&
di liéu vé ndm 16n thi chua c¢6 hodc con rit han ché. Vi
vay, bai bao cung cép co sé khoa hoc va phuong phap, quy
trinh x4y dyng co s¢ dii liéu ndm 16n, ap dung thi nghiém
mo hinh céu tric di liéu nén dia ly va co sa di liéu 16p
chuyén dé ndm tti ban do ty 1¢ 1/25.000 ciia VQG nay.

2. bdi tugng va phuong phap nghién ciu

2.1. Déi tugng nghién ciiu
Ca s6 di liéu ndm 16n tai VQG Tam Dao, tinh Vinh
Phuc.
2.2. Phuong phdp nghién ciiu
- Phuiong phdp thu thap s liéu
Thu thép tai liéu, ké thtia két qua nghién ctu vé cac

loai ndm 16n tai VQG Tam Déo da hoan thanh va dugc
cong nhan trudc day bao gom: Xac dinh thanh phan loai
cta chi ndm Polyporus tai VQG Tam Ddo, tinh Vinh
Phic [1]; Khéo sat tinh da dang sinh hoc, su phan b cta
ho ndm Linh chi (Ganoderma ataceae) [3].

- Phuiong phdp tong quan tai liéu

Tim hiéu va tdng hgp, danh gid chung vé tinh hinh
nghién ctu, x4y dung co s& dit liéu vé ndm 16n tai Viét
Nam va trén thé gisi. Cac tai liéu lién quan dén vi tri dia
ly, dic diém dia hinh, hién trang cong tic bao t6n DPDSH
no6i chung va bao ton ndm lén néi riéng ctia VQG Tam
bao.

- Phuong phdp phan tich hé thong

Xt ly va hé thong héa cac thong tin vé khu vuc nghién
cliu, d6i tugng nghién ctiu phuc vu cho qua trinh xay
dung co s6 dii liéu. Cu thé, phan nhém 16p céc thong tin
thu thap dugc nhu: thong tin thudc tinh ctia ndm (hinh
dang, mau sic, kich thudc, diéu kién s6ng, cic kiéu gay
muc clia ndm (ndu, trang, hén hgp, muc mang, muc ré,
muc théi, muc tao nén nhiing khoang trong nhoé x6p...);
hinh dang, c4u tric ctia bao tt ndm; toa do, vi tri phan bé.

- Phuong phdp ddnh gid tong hop

Trén co s¢ thu thap, tim hiéu nhiing cong trinh nghién
ctu, dé tai, dy an lién quan dén noi dung dé tai, tién hanh
tong hop, danh gia cac ky thuat va ly luan. Thuét ngi "co
sG dii liéu" da chia dung ham y vé mdt tap hgp cac bang
di liéu c6 quan hé véi nhau. Co s6 di liéu vé ndm 16n
dugc x4y dung dua trén phan mém ArcGIS, sé stt dung

"Trung tdm Thong tin va Dii liéu moi trucng, Tong cuc Moi trudng
2Khoa Moi trudng, Trudng Dai hoc Tai nguyén va Moi trudng Ha Noi
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dé luu trit va quan ly cac loai dii liéu khac nhau vé théng
tin thudc tinh, cac dii liéu khong gian ctia cac loai, chi, ho
va dic diém sinh 1y ctia ndm nhu c4u tric hinh théi hodc
cac diéu kién tdng trudng. Ngoai ra, né ciing dugc thiét
ké d€ luu trit mot nhom théng tin khéc 1a di liéu thuc
nghiém vé hién trang quan ly cac loai ndm lén tai khu
vic nghién ctiu.

- Phuiong phdp diéu tra xa hoi hoc

Xay dung phiéu diéu tra vé€ hién trang bao ton PDSH
ném I6n d6i véi 2 doi tugng chinh (quan ly va nguoi dan):

+ Quan ly VQG: 10 phiéu. N6i dung phiéu: Thong tin
chung (Ho tén, tudi, trinh d6 chuyén mon, chtic vy, don
vi cdng tac...); hién trang quan ly PDSH ném 16n (co ciu
t6 chiic, s6 lugng can bo quén ly, hinh thic quan ly, cac
bién phép bao tén dang dugc ap dung...); tinh hiéu qua
cuia cac phuong phap dang ap dung;...

+ Cong dong dan cu sinh s6ng xung quanh: 120
phiéu. N¢i dung phiéu: Thong tin chung (Ho tén, tudi,
trinh d¢ chuyén mon, chic vy, don vi cong tac,...); hiéu
biét vé ndm va tdm quan trong ctia viéc bao ton ndm; cac
md hinh sinh ké tai khu vyc nghién ctu ¢6 lién quan dén
ndm l6n hay khong (nudi trong ndm dé€ kinh doanh hoac
khai thdc n4m tu nhién);...

- Phuong phdp xdy dung co s6 dii liéu sii dung phdn
mém ArcGIS

ArcGIS la mot bd cac san phdm phdn mém ctia hang
ESRI bao gém céac goéi san phdm doc lap, la ArcView,
ArcEditor va ArcInfo. Trén thuc t€ ArcGIS la mét khéi
niém chung va khi cai dit ngusi dung phai xac dinh va
lua chon mot trong cac goi san phim trén.

Theo nhiing két qua ti thuc tién thi cong nghé phan
mém ArcGIS la moét hé thong phdn mém GIS kha hoan
chinh tui viéc thiét ké mo hinh di liéu, luu tri, phan tich
dii liéu, hién thi trinh bay di liéu, dic biét 1a cho phép
phan phdi trao d6i di liéu (cé thé xudt, nhdp cic dinh
dang di liéu khac nhau, dic biét la dinh dang UML).
Céc chudn dit liéu ctia ArcGIS cang phu hgp véi cac tiéu
chudn quéc té vé thong tin dia ly [4]. Vi vay, viéc lua chon
cong nghé ArcGIS véi goi san phdm Arclnfo 14 dung dan
va thich hgp.

3. Két qua nghién ciiu

3.1. Quy trinh xdy dung co s6 dii liéu ndm lén

Dua trén Quy trinh x4y dung co s& dii liéu tai nguyén
va moi truong dugc quy dinh trong Thong tu s6 26/2014/
TT-BTNMT ngay 28 thang 05 ndm 2014 vé viéc ban hanh
quy trinh va dinh mdc kinh t€ - ky thuit x4y dung co s¢
dii liéu tai nguyén va moéi trudng, can ct nhiing di liéu
dau vao vé€ thong tin thudc tinh, di liéu vé khong gian da
thu thap dugc, dong thoi, tham vén y kién ctia cac chuyén
gia trong linh vyc moi truong, PDSH va xdy dung co s
dii liéu, ching toi da thiét ké quy trinh xay dung co s¢ di
liéu ndm 16n tai VQG Tam Ddo, tinh Vinh Phuc nhu sau:

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

3.2. M6 td vé co s6 dit liéu ndm 16n tai VQG Tam
Pdo
Co s6 dit liéu ndm 16n dugc xay dung 1a téng hgp
thong tin thudc tinh va cac di liéu khong gian cua Chi
nidm Polyporus (12 loai) va Ganoderma (10 loai) va mot
s0 loai ndm 16n khéc tai VQG Tam Dao (06 loai). Vé6i
téng s6 diém vi tri phén bé trén ban dé 1a 45 vi tri.
Sau khi tich hgp khung co s& dii liéu ndm 16n da xay
dung vao ban do6 nén dia ly VQG Tam Dao, tinh Vinh
Phic, vi tri phan bé sé dugc hién thi trén ban d6 (Hinh 1).
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hién lénh truy vin

Khi thyc hién 1énh truy vdn thong tin thu¢c tinh cta
nim, nhin biéu tugng @ trén thanh cong cy va chon loai
ndm cén truy van (Hinh 2). Khi 46, cac trudng thong
tin da nhap vé thong tin thuc tinh sé dugc hién thi bao
gom: cac théng tin vé€ hinh thai bén ngoai (kich thudc,
hinh dang, mau sic cta ma ndm, cuéng ndm, 16 ndm...)
va céc thong tin vé hinh thai hién vi (kich thudc, hinh
dang, mau sic ctia bao tt, thong tin vé hé sgi...).

T cac thong tin thudc tinh cung véi co s6 di liéu, vi
tri phan b6 ctia ndm trén giao dién ctia ArcMap ching t6i
da dua ra dugc ban do vi tri phan b6 ndm 16n tai VQG
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A Hinh 3. Bdn do vi tri phan bé ndm I6n tai VQG Tam Ddo,
tinh Vinh Phiic (dé xudt khu viic vu tién bdo ton)

Tam Pdo (Hinh 3). Trén cd s6 ban d6 vi tri phan b6 ndm
16n nay, ching ta c6 thé thay dugc sy xudt hién ctia ndim
trén ban d6. Tu do, khoanh viing dugc cac khu vuyc xuét
hién nhiéu nim, vi tri phan b6 cta cic loai ndim quy/
hiém. Py la mot cong cu ky thuét rat hiéu qua phuc vu
truc tiép cho codng tac quan ly va bao ton PDSH nidm 16n.

4. Kétluan

Co sd dii liéu ndm 16n trén co ¢ lién két gitia dit liéu
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ABSTRACT

STUDYING THE PROCESS OF BUILDING A FUNGI DATABASE FOR
CONSERVATION AT TAM DAO NATIONAL PARK, VINH PHUC PROVINCE

Center for Environmental Information and Data, Vietnam Environment Administration

Faculty of Environment, Hanoi University of Natural Resources and Environment

This paper summarizes the results of the study on the basic issues related to the development of a database such
as: Geographic information system, baseline data, and database of large fungi in Tam Dao National Park, Vinh
Phuc province. At the same time, we have established a scientific basis and provided methods and procedures
for developing a fungus database and successfully applyied the geographic data structure model and database of
fungus classes from 1/25,000 scale map of Tam Dao National Park, Vinh Phuc province. This database will serve
for management, fungus conservation and other related issues.

Key words: Large fungi, databases, conservation and geographic information system, Tam Dao National Park.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

DA DANG SINH HQC QUAN XA PHIEU SINH THUC VAT
VA CHAT LUGNG MOI TRUONG NUGC KHU VUC BAI

CHON LAP DA PHUGC

Nguyén Thi Thanh Phugng |(1)
Lé Thi Trang
Lé Huynh Bao Quyén

TOM TAT

va ngudn 6 nhiém hiu co.

Nghién ctiu nay dugc thuc hién nhdm danh gida muc do da dang ctia quan xa phiéu sinh thuc vat (PSTV)
va thong qua cdu truc quan xa PSTV va cac chi s6 hoa ly danh gia chat lugng moi trudng nudc khu vuc bai
chon ldp (BCL) Pa Phudc. Két qua phéan tich PSTV thu tai 17 diém khéo sat da ghi nhan dugc 237 loai thudc 7
nganh. Trong d6 hai nganh Bacillariophyta va Chlorophyta chiém uu thé ca hai dgt. Két qua phan tich cac chi
s0 sinh hoc nhu chi s6 da dang H’ va chi s6 uu thé D cling cho thdy, ciu tric quin xa PSTV & cac diém khao
sat tuong d6i 6n dinh va moi trudng nudce tai khu vuc khéo sat bi 6 nhiém hiiu co 6 muc sach dén trung binh.
Dbong thai véi sy xudt hién ctia mot s6 loai PSTV ¢6 ngudn goc nude 1g, man va cac loai thudc nhom tao lam
v6i mat do kha cao da cho thdy moi trudng nudc tai khu vic nay dang chiu anh hudng ctia su xdm nhap méin

Tu khoa: Phiéu sinh thic vat, bai chon ldp Da Phudc, chdt lugng nudc.

1. Datvin dé

Trong hé¢ sinh thai (HST) nuéc ngot phiéu sinh thuc
vat la mot trong ba nhém sinh vat quang hop 16n. La
moét phan quan trong cua HST, chung dugc xem nhu
nén tang cta chudi thiic an, 1a nguén thiic 4n quan
trong ctia dong vat phu du, c4, tom..., ¢ tac dong manh
mé dén HST cta cac thiy vuc. Nhiing thay d6i caa cac
sinh vat trong thly vuc nudc ngot lién quan dén cac
bién d6i ctia mdi truong dugc Kolenati (1848) va Cohn
(1853) lan dau tién ghi nh4n. Nhiéu loai trong s6 chung
c6 kha nang hap thu cac nguyén t6 kim loai nang va mot
vai khoang chat vi vay ching dugc st dung nhu nhan
t0 d€ xu ly moi trudng nudce bi 6 nhiém.Véi nhiing su
thay ddi trong cdu tric quin xa cing nhu sy xudt hién
cta cac loai PSTV chi thi cling dugc xem nhu mot chi
thi sinh hoc trong viéc danh gia chéit lugng moi truong
nudc. Cac nha khoa hoc trén thé gidi ciing da cé nhiéu
cong trinh nghién ctiu vé PSTV va nhiing danh gia vé
anh hudng ctia moi trudng dén cau truc va nhiing thay
d6i trong ciu truc quan xa cua PSTV. Hicham Khattabi
va ¢s.(2005) thdy ring, quan xa PSTV bi tac dong badi
cac chit gay 6 nhiém & luu vuc Etueffont. Nghién ctu
nay ciing cho thay, khi méi truéng nudc bi nhiém bin

'Vién Moi truong va Tai nguyén, DPHQG-HCM

ndng thi cac loai thudc Euglenophyta xuét hién nhiéu
va khi chit lugng moi truong nudc dugc cai thién thi
thay thé vao dé la cac loai thudc Bacillariophyta va
Chlorophyta. Bén canh d6, cac chi s6 sinh hoc ciing
dugc st dung kha hiéu qua trong cac cong trinh nghién
ctiu d€ phan loai chit lugng méi trudng nudc, & An Do,
Thakur va cs (2013) st dung cac chi s6 ly hoa va chi s6
sinh hoc cia PSTV da cho thdy chat lugng nudc tai ho
Prashar 1a tot nhat trong ba h6é nghién ctiu trong khi
do tai ho Rewalsas bi 6 nhiém nidng. Pham Thanh Luu
va cs. (2017) cang da cho thdy, su 6 nhiém mdi trudng
nudc tai ddp Ba Lai thong qua chi s6 sinh hoc H’ va chi
s6 D.

Trén thé gidi viéc xu ly rac thai la moét van dé nan
giai va nhiing anh hudng ctia ching dén moi truong
van la mot van dé dugc quan tam. Mot thuc trang dang
luu y la nudce ri rac tai cac bai rac, bai chon 14p sé anh
hudng dén chat lugng moi trudng nudc & cac khu
vic lan cin. Cac nghién ctiu danh gia chat lugng moi
truong nudc khu vuc xung quanh céc bai rac bai chon
lap chu yéu lién quan dén cac chi tiéu hoa ly rat it cac
cdng trinh nghién ctiu lién quan dén anh hudng ctia cac
bai chon 1ap dén hé PSTV. Cac yéu t6 hoéa ly phan 16n
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tac dong tlic thoi 1én moi truong, dién bién nhanh tuy
nhién cdu truc thay sinh chiu tdc dong tii mdi trudng
trong mot qua trinh dai, do vay danh gid chat lugng
nudc dua vao hé PSTV cho biét dién bién mdi trudng
trong khoang thoi gian tuong doi. Viéc danh gia chat
lugng moi trudng nudc khu vic BCL Da Phudc la can
thiét cho nhiing tién dé phat trién cac chi s6 sinh hoc,
danh gia cac tac dong cua bai chon 14p dén chat lugng
moi trudng nude khu vuc.

2. Doi tugng va phuong phap nghién ctiu

2.1. Phuong phdp thu madu

Mau PSTV dugc thu 6 17 diém dugc ky hiéu tit D1-
D17 tai cac diém BCL Da Phudc vao dot 1(thang 4) va
dot 2 (thang 10) ndm 2017 dugc thé hién (Hinh 1). D6i
v6i mau dinh tinh (xdc dinh thanh phan loai): Tai moi
diém thu mau dung ludi vt thuc vat phu du véi kich
thudc mat ludi tit 20-25 pm dit miéng ludi cach mat
nudc 15-20 cm rdi kéo luéi theo hinh ziczéc. C6 dinh
mau béing formalin 4%, lac déu va ghi chi mau. Dasi
v6i mau dinh lugng (xac dinh mét d6 t€ bao), dung x6
hay chau 14y 10L nudc tai diém thu mau d6 qua luéi
v6t PSTV d€ loc mau, sau d6 chuyén mau (& 6ng day)
qua lo dung mau. Ké d6 ¢6 dinh mau bing formalin
4%, 1ac déu va ddnh ddu mau.

2.2. Phuong phdp phdn tich mau phiéu sinh thuc
vit

Bang 1. Thanh phén va tinh chit nuéc mit trong qua
trinh nghién ctiu

Vi tri Vido Kinh d¢
D1 N 10°40°41,9 E 106°39'49,0
D2 N 10°40°29,7 E 106°39'54,5
D3 N 10°40°11,6 E 106°40°34,1
D4 N 10°39°55,4 E 106°40'35,0
D5 N 10°39°54,8 E 106°40'31,4
D6 N 10°39°47,7 E 106°40°42,1
D7 N 10°40'18,5 E 106°39°43,5
DS N 10°39°51,7 E 106°40'36,4
D9 N 10°40°7,84 E 106°40'40,6
D10 N 10°40°20,9 E 106°39°45,4
D11 N 10°40°20,0 E 106°39°49,0
D12 N 10°39°47,7 E 106°40°42,1
D13 N 10°40°15,3 E 106°40°18,4
D14 N 10°39'37,59 E 106°41°4,78
D15 N 10°40°26,27 E 106°40’8,24
D16 N 10°3931,14 | E 106°40°16,85
D17 N 10°40°20,07 E 106°40°4,56
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A Hinh 1. Bdn dé vi tri thu mau tai khu viic lan cdn BCL Da
Phuéc

Céc loai PSTV dugc dinh danh bang phuong phap
so sanh hinh thdi hoc, xac dinh thanh phan loai st
dung kinh hién vi quang hoc Olympus CX40 & do
phong dai x100-400 va dugc dinh danh dya trén
cac tai liéu trong va ngoai nudc nhu Akihito Shirota
(1966), Truong Ngoc An (1993), Duong Dtc Tién
va Vo Hanh (1997), Nguyén Van Tuyén (2003). Mat
do té€ bao dugc xdc dinh theo phuong phép st dung
budng dém Sedgewick Rafter. Mau thu dugc d€ ling
48h, loai bo phan nudc trong va chuyén vao 6ng dong
dé€ xac dinh thé tich. Trudc khi phan tich, mau trong
ong dong dugc tron déu, hut ra va cho vao buoéng dém
Sedgewick Rafter.

Phan tich, ddnh gia cdu tric quan xa PSTV dugc
thong qua cac chi s6 sinh hoc nhu chi s6 da dang
Shannon- Weiner (H’) va chi s6 uu thé (D). Cac s6
liéu va chi s6 sinh hoc dugc tinh toan bang phdn mém
Excel 2010.

3. Két qua va thao luan

3.1. Thanh phdn loai phiéu sinh thuc vt

Két qua phén tich thanh phan loai thay sinh thuc
vat 6 khu vic BCL Pa Phudc khd da dang (Hinh 2)
da ghi nhan dugc 237 loai thudc 7 nganh, 16p. Trong
do nganh Bacillariophyta chiém uu thé véi 89 loai
chiém 37,55%, ké dén 1a nganh Chlorophyta 82 loai
chiém 34,60%, Cyanobacteria36 loai, chiém 15,19%,
Euglenohyta 26 loai, chiém 10,97% thdp nhat la
nganh Dinophyta 02 loai chiém 0,84%, Charophyta va
Chrysophyta vé6i 01 loai dugc phat hién, chiém 0,42%.
Két qua phan tich nay cao hon so véi nghién ctu &
song Bach Bang 116 loai (Nguyén Thuy Lién va Pham
Thi Nguyét, 2011), vung ven bién Séc Trang-Bac Liéu
véi 232 loai (Mai Viét Vin va cs, 2012) va s6 loai PSTV
phat hién dugc 6 khu vic BCL Pa Phudc ciing cao hon
so véi sO loai PSTV & song Thi Vai véi 98 loai (Pao
Thanh Son va H6 Thi Ngoc Ha, 2015).
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A Hinh 2. Thanh phdn loai PSTV 6 khu viic BCL Pa Phuéc

Dot thu mau thd 1 da ghi nhan dugc 206 loai
(Hinh 2) thu¢c 7 nganh, 16p. Trong d6 nganh tao
luc Chlorophyta chiém uu thé véi 78 loai, ké dén la
nganh tdo silic Bacillariophyta véi 70 loai, tdo lam
Cyanobacteria 29 loai, tdio mat Euglenohyta 24 loai,
chiém thdp nhit la nganh tao giap Dinophyta 3 loai,
Charophyta va Chrysophyta v6i 1 loai phat hién.
Trong khi d6 vao dgt thu mau thu 2 chi ghi nhan dugc
180 loai (Hinh 2) trong d6 c6 dén 73 loai tao silic, 53
loai tdo luc, 32 loai tdo lam, 20 loai tdo mit va 1 1a s8
loai phat hién dugc clia nganh tao anh kim va tao giap.
Nhin chung, thanh phan loai PSTV phat hién dugc &
hai dgt khong c6 sy khac biét 16n, tuy nhién & ca hai
dot nganh tao silic va tao luc cé s6 loai chiém uu thé.
C6 su chuyén bién trong cdu triuc quin xa PSTV t
dot 1 sang dot 2, cu thé la nganh tdo silic va tdo lam
vao muia mua da dang hon so véi mau kho, ting tu
29 lén 32 d6i v6i khudn lam va tit 70 1én 73 d6i véi
tao silic, nhung do6i véi nganh tao luc va tdo mat lai
c6 su suy giam vé thanh phan loai, vao mua kho s6
lugng loai tao luc va tdo mat lan lugt la 78 va 25 loai,
nhung khi dén mua mua thanh phan loai tdo luc va
tdo mat lai gidm xudng con 53 va 20 loai. Sy gia ting
vé s0 loai cua tdo lam ciing 1a van dé dang lo ngai, vi
chung la nhiing loai chi thi cho mdi truéng c6 nong
do6 dinh dudng cao. Bén canh sy hién dién ctia cac loai
PSTV nudc ngot con co su hién dién cta mot so loai
c6 nguodn goc nudce 1g, man nhu Coscinodiscus spp.,
Chaetoceros spp., Sketonema spp... Diéu nay da cho
thdy anh hudng cta sy xdm nhap nudc mén vao khu
vuc khéo sat.

3.2. Mgt dé té bao va loai wu thé

a. Mdt do té bao PSTV

Mat do PSTV 6 hai mua dugc trinh bay (Hinh 3),
vao dot 1 méat do PSTV dao dong tii 127.460-3.768.900
té bao/lit, cao nhat tai vi tri D2 véGi su chiém uu thé cua
cac loai song tap doan thudc nhom tao lam va thap
nhat tai vi tri D3. Trong khi d6 mat d6 PSTV vao dot 2
lai dao dong tit 207.960-202.7040 ca thé/lit va cao nhét
tai D13 va thdp nhat tai D12. Qua thdi gian, da co su
thay d6i mat do ca thé trong cac nhom nganh, cu thé
la mat d6 tao lam va tdo mat co su gia tang vé mét do
vao dgt 2 day la nhiing loai chiém uu thé trong cac moi

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

truong giau dinh dudng. Trong khi tao silic va téo luc
lai c6 sy giam sut vé mét do. Diéu nay cho thdy co6 su
chuyén bién xau vé chit lugng nudc tu dgt khao sat 1
dén dot khao sat 2.
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A Hinh 3. Mdt do PSTV ¢ BCL Da Phuidc

b. Loai vu thé
Vao dot 1 hau hét cac loai vu thé tai cac vi tri khéao
sat déu c6 ngudn goc nudc ngot (Bang 2), su phat
trién manh mé ctia cic loai vu thé tai cic vi tri khao
sat c6 8/17 diém 1a thudc nhom tdo lam, chi thi cho
moi truong 6 nhiém hiiu co, 8/17 diém cd loai uu thé

Bang 2. Loai vu thé tai cic vi tri thu mau BCL Pa Phuéc

Vi tri Loai vu thé
thu mau Pot 1 Pot 2

D1 Actinastrum Phormidium
aciculare chalybeum Gom.

D2 Oscillatoria Phormidium
lemmermannii chalybeum Gom.

D3 Oscillatoria sp. Oscillatoria

lemmermannii

D4 Cyclotella comta Spirulina platensis

D5 Cyclotella comta Oscillatoria tenuis

D6 Aphanothece Oscillatoria
stagnina lemmermannii

D7 Cyclotella comta Microcystis

wesenbergii

D8 Cyclotella comta Oscillatoria tenuis

D9 Cyclotella comta Spirulina platensis

D10 Cyclotella comta Oscillatoria tenuis

D11 Phormidium Oscillatoria tenuis

chalybeum

D12 Aulacoseira
granulata

Spirulina platensis

D13 Oscillatoria brevis Spirulina platensis

D14 Phormidium Spirulina platensis

autumnale

D15 Microcystis Spirulina platensis
aeruginosa

Di6 Aulacoseira Aulacoseira
granulata granulata

D17 Spirulina platensis Oscillatoria tenuis
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thudc nhom tao silic v6i hai loai la Cyclotella comta
va Aulacoseira granulatechi thi cho moéi trudng bi 6
nhiém htiu co & mtc trung binh (Onyema 2013) va tai
diém D1 c6 loai vu thé 1a Actinastrum aciculare thudc
nhoém tao luc.

Trong khi d6 vao dot 2 tai cac vi tri thu mau, cac
loai PSTV chiém uu thé déu thudc nhém nganh tao
lam (Bang 2), cu thé 1a ¢6 8/17 diém khao sat c6 loai

uu thé thuodc chi Oscillatoria, 2/17 diém cé loai vu thé

la Phormidium chalybeum, va c6 6/17 diém c6 loai
uu thé la Spirulina platensis riéng diém D7 c6 loai uu
thé riéng 1a Microcystis wesenbergii. Viéc cac loai uu
thé tai cdc diém khao sat déu thudc nhom tdo lam cho
thdy, chét lugng moi trudng nude & cac diém khao sat
vao dot 2 kém hon so v6i dgt 1 va can chu y theo déi vi
nhiing loai thudc nhém tao lam rit dé phat trién manh
tao nén hién tugng nudc nd hoa va cé thé sinh ra doc
t6 anh hudng xdu dén chat lugng moi truong nudc va
doi song dan sinh.
3.3. Cdc chi so sinh hoc

Chi s6 Shannon-Weiner (H’) vao dot 1 va dot 2
khdo sat dugc tai cic diém thu mau 6 khu viic BCL Da
Phudc dugc trinh bai & Hinh 5. Két qua phan tich da
cho thdy, chi s6 H” vao dgt 1 dao dong tu 2,25-3,52,
thép nhét tai diém D11 va cao nhit tai diém D6, nhung
khi dén dgt 2 chi s6 H’ giam hon so véi dot 1, dao dong
tu 1,70-3,09, thdp nhit tai D8 va D17 va cao nhat tai
D6. biéu nay da cho thay dgt 1 c6 miic do da dang sinh
hoc cao hon so vé6i dot 2 va két qua cling cho thay, chat
lugng moi trudng nudc tai cac vi tri khao sat vao dot 2
kém hon so véi dgt 1. Dic biét 1a vao dgt 2 cé 3 diém
1a D8, D15, D17 ¢ gid tri 1<H’<2 day la 3 diém ¢ chat
lugng moi truong kém nhat so véi cac diém con lai va
theo thang di€ém phan loai chat lugng nudc thi 3 di€ém
nay da bi 6 nhiém hiiu co & mtic trung binh. Trong
khi d6, diém D6 la diém ludn c6 gia tri H'cao nhat ca
hai dgt, diéu nay cho thay tai diém D6 chit lugng moi
trudng nudce 6n dinh nhat va tét nhat.
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A Hinh 4. Chi s6 da dang H’ ciia qudn xd PSTV tai cdc khu
viic BCL Pa Phudc
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A Hinh 5. Chi s6 uu thé D cua qudn xd PSTV tai cdc khu vuc
BCL Pa Phuiéc

Chi s6 uu thé D dugc thé hién & hinh 6 phan anh
muc d6 phat trién cta nhom nganh uu thé, thong qua
do ta c6 thé thiy dugc cdu tric quin xa d6 c¢6 6n dinh
hay khong va sy phat trién ctia nhom nganh uu thé la
manh nhu thé nao. Vao dot 1 chi s6 uu thé dao dong
tt 0,09-0,49; cao nhét tai D10 va thap nhat tai D8. Chi
s6 uu thé vao dgt 2 dao dong tii 0,21-0,49. Két qua nay
cho thdy céu tric quan xa PSTV & khu vuc nay tuong
d6i 6n dinh.

4. Két luan

Két qua phan tich cac chi s6 hoa ly c6 thé xép chat
lugng nudc mat tai cac diém ldy mau BCL Da Phudc
dugc x€p vao loai B2 dung cho muc dich giao thong
thty va cac muc dich khéac véi yéu cu nude chat lugng
thap. S6 loai PSTVda phat hién dugc tai khu vic BCL
ba Phudc 1a 237 loai thudc 7 nganh, 16p. Trong do,
hai nganh Bacillariophyta va Chlorophyta chiém uu
thé ca hai dot. Hau hét cac loai phat hién dugc & khu
viic khao sat c6 ngudn gdc nudc ngot, tuy nhién van
6 su xudt hién ctia mot s6 loai c6 ngudn goc nudc lg,
madn, diéu nay cho thdy, mdi trudng nudc khu vyc nay
6 hién tugng xam nhap méan. Két qua phén tich cac
chi s6 sinh hoc ctia quin xa PSTV da cho thay cdu tric
quan xa PSTV vao dgt 1 da dang hon dgt 2. Chat lugng
moi trudng nudc & dot 2 kém hon so véi dgt 1 va co su
chiém uu thé ctia cac loai thuoc nhém nganh tao lam,
can chu y theo doéi, tuy nhién ciu tric quan xa PSTV
& cac diém khao sat tuong doi 6n dinh. Nhin chung
thong qua cac chi s6 sinh hoc cho thay chat lugng moi
truong nudc & cac diém khao sat déu ndm & miic 6
nhiém nhe dén sach ngoai trii diém D8, D15, D17 vao
dogt 2 6 nhiém & miic trung binh.

Loi cam on: Nghién ctiu dugc tai trg boi Pai hoc
Quoc gia TP. H6 Chi Minh trong khu6n khé Dé tai ma
s6 C2017-24-05/HD-KHCNm
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THE DIVERSITY OF PHYTOPLANKTON COMMUNITIES AND THE WATER

QUALITY AT DA PHUOC LANDFILL

Nguyén Thi Thanh Phugng, Lé Thi Trang, Lé Huynh Bao Quyén
Institute for Environment and Resources, VNU-HCMC

ABSTRACT

This study was carried out to assess the diversity of the phytoplankton community and, based on the

community structure and the physico-chemical parameters, to assess the water quality in Da Phuoc landfill
area. Results of phytoplankton analysis collected at 17 survey sites recorded 237 species belonging to 7
branches, in which Bacillariophyta and Chlorophyta dominated in both phases of survey. The indices such as
the diversity index H' and the dominance index D also showed that the phytoplankton community structure
in the survey sites is relatively stable and the organic pollution in the water ranges from clean to moderate. In
addition, the emergence of some phytoplankton species of PSTV from brackish and saline water and species
of Cyanophyta group with high density showed that the water in this area is affected by saline intrusion and
organic pollution source.

Key words: Phytoplankton, Da Phuoc landfill, water quality.
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Mai truong

LUGNG GIA GIA TRI SU DUNG GIAN TIEP VA PHI SU
DUNG CUA HE SINH THAI BIEN TAI XA DAO VIET HAI

(CAT HAI, HAI PHONG)

Lé Xuéan Sinh, Hoang Thj Chién
Bui Thi Minh Hién
Tran Vian Phuong?

0y

TOM TAT

hoc (BPDSH), két cdu song cua hanh tinh.

Gia tri ctia cac hé sinh thai (HTS) cac dao, xa ddo ven bo rét 16n va day hia hen d€ thuc déy kinh té cta cac
xa dao néu biét cach khai thac hgp ly, bao gom gia tri stt dung bao gom gia tri st dung truc ti€p va gia tri st
dung gian tiép, phi st dung. Trong nghién ctiu nay, két qua tinh toan cac gia tri sti dung gian tiép bao gom:
Gia tri phi st dung la 32 triéu dong/ndm; Gia tri loc dinh dudng la 1,1 ty dong/ndm; Gid tri hap thu cacbon:
82 dong/m?/nam. Céc gia tri trén danh gid thip nhung quan trong trong dinh hudng phat trién mo6 hinh kinh
té xanh tai xa dao Viét Hai ghi nhén gia tri va vai tro cta dau tu vao von ty nhién nham béo vé da dang sinh

Tu khéa: Lugng gid gid tri sii dung gidn tiép, gid tri phi sii dung, hé sinh thdi bién, xa ddo Viét Hdi.

1. Mé dau

Nguon von tu nhién xem xét moi truong ty nhién
nhu la tai san c6 gia tri cdn dugc quan ly, hoach dinh,
hoach toan va xem xét dén nhiing tac nhan c6 thé anh
hudng (Kim Thi Ngoc Thuy va Nguyén Vin Tai, 2015).
Phat trién kinh té xanh phai kiém ké va lugng gia dugc
nhom céc gia tri st dung ctia cac HST dé xac dinh dugc
nguon von tu nhién. Gid tri cia cac HST cac dao, xa dao
ven b rét 16n va ddy hda hen d€ thac ddy kinh t€ cua
cac xa dao néu biét cach khai thac hgp ly (Tran Dinh
Lan va nnk, 2013). Gia tri st dung bao géom gia tri st
dung truc tiép va gid tri st dung gian tiép, phi st dung.

Viét Hai la x4 nam trong vung dém cta Khu dy tri
sinh quyén Vuon qudc gia Cat Ba nén cac hoat dong
khai thac d€ sti dung truc tiép bi cdm, vi vay nghién ctiu
chi udc tinh nhom gia tri st dung gian tiép, ti d6 giup
nguoi dan nhan thic dugc day du gia tri cta cac HST,
gitp cac nha quan ly ciing nhu hoach dinh chinh sach
c6 dugc co sd viing chiac d€ bao ton va gin gili ngudén
tai nguyén thién nhién quy gia nay. Gia tri st dung gian
tiép cta cac HST gom: Gia tri bao ton DDSH, noi sinh
cu, bai giéng cho cac quén xa sinh vat bién (Gia tri phi
sti dung), gia tri hdp thu cac bon (quin xa rong bién),
gia tri loc dinh dudng cta cac HST bién (Tran Dinh
Lan va nnk, 2013).

'Vién Tai nguyén va Moi truong bién
2Hoc vién Khoa hoc va Cong nghé
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Xa Viét Hai, huyén dao Cat Hai, TP. Hai Phong,
Viét Nam (nam & phéan phia Dong ctia dao Cat Ba, hon
dao 16n thu ba Viét Nam). Trén dao chinh, Viét Hai
gidp v6i xa Gia Luén va Tran Chau, & phia Tay, giap véi
thi trdn Cat Ba trén bién & phia Nam. Xa Viét Hai ¢
ranh gii dugc quy hoach véi tdng dién tich tu nhién
la 86 km? (UBND Viét Hai, 2018). Xét dén HST cta xa
dao Viét Hai khong chi tinh dén cac HST phén bé trén
dao ma con xem xét 6 pham vi rong hon la cac HST
bién ven bd thudc vinh Lan Ha cho thdy, & day c6 tinh
DDSH cao, 1a noi sinh cu bai giong cho cac quan xa
sinh vat bién.
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2. Phuong phap nghién ctu
2.1. Tai liéu nghién ciiu

bé ki€ém ké va lugng gia nhom gia tri st dung
gian ti€p va gia tri phi stii dung tai xa ddo Viét Hai,
nhom tac gia da st dung cac s6 liéu khao sat cta dé
tai KC.08.09/16-20. Nguodn so6 liéu chinh dugc ap dung
tinh toan trong nghién ctiu nay 1a bo s6 liéu thu dugc
tu viéc phdng van nguoi dan sinh song tai ba xa dao
trong cac chuyén khao sat cua dé tai. Ngoai ra, nhom
tac gia con st dung ngudn s6 liéu c6 dugc ti cac thi
nghiém thuc hién truc ti€p ngoai hién truong do dé tai
thuc hién trong cac chuyén khao sat.

2.2. Phuiong phap nghién ciiu

a. Phuong phdp nhdn dang va kiém ké nhém gid
tri st dung gidn tiép va nhom gid tri phi sit dung

Dbélugng gia kinh t€ mot hé thong tai nguyén thién
nhién, viéc phan loai cac nhoém gid tri cta tai nguyén
dugc coi la nhiém vu hang dau. Mot trong nhiing
phuong phap phén loai phé bién va dién hinh hién nay
la tuan theo phuong phap cua Barton D.N (1994) véi
nhom gia tri st dung gian ti€p cla tai nguyén bao gom
cac dich vu chtc nang gian tiép (Cung cap DDSH,
chtic ning bao vé bg bién, cung cép tich lay cacbon va
dinh dudng....).

Cac bién doc 1ap co su tuong tac qua lai doi véi bién
phu thudc trong ham hoi quy va cu thé trong nghién
ctiu nay cac bién c6 méi quan hé nhu sau:

Qua trinh lya chon bién dua vao phuong trinh tinh
toan gia tri phi sti dung dugc xac dinh trén co sé ly
thuyét thong ké, ham thuc nghiém theo phuong thtic
danh gia t6 hop viéc dua toan b bién (kiéu bat budc),
dua dan tiing bién hay loai dan bién c6 diéu kién (can
cu trén thong ké Likelihood-ratio, Maxium Likelihood
Estimate). D€ lam dugc di€u nay, thong thudng c6 hai
mdi quan hé sau:

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

- M&i quan hé ty 1¢é thudn gita su sdn long chi trd
(WTP-Willingness To Pay) véi cac bién doc lap, bao
gom bién thu nhap (INCO), gido duc (EDU) va gidi
tinh (SEX).

- M6i quan hé ty 1é nghich gitia mtc chi tra cang
cao thi kha nang chip nhén tra muc d6 cang thap. Néi
mdt cach khéc khi xét quy moé ho gia dinh c6 thé thay
dugc khi s6 nhan khau trong mot ho ting kéo theo chi
tiéu nhiéu cho cac hoat dong so cap khac va giam chi
cho cac hoat dong phu trg thém (tiéu dung chat lugng
moi truong). Do diéu kién di lai khé khan ciing nhu
cugc séng xa nha tai xa ddo ctia nhiing ngu dan tham
gia phong vian nén moi rang budc gitia chi tiéu cho ban
than va cac thanh vién khac trong gia dinh khong ro6
rang. Vivay moéi quan hé nay chi mang tinh tham khao
va yéu t6 nhin khiu khong dugc dua vao tinh todan
trong nghién ctiu nay.

U6c lugng gid tri phi stt dung ctia cdc HST tai xa
dao Viét Hai dugc xdc dinh thong qua phuong phap
udc lugng binh phuong nho nhat trong kinh t& lugng
v6i ham hoi quy nhu sau:

WTP = a, + o INCO + o SEX + o EDU +

tbmau
«,AGE  (CT 1.1)

b. Phuong phdp lugng gid nhom gid tri sii dung

gidn tiép

Phuong phap danh gia dva vao sy tham gia cta
cdng dong tai xa dao Viét Hai

Dbé thu thap dugc s6 liéu dau vao phuc vu cho tinh
toan gia tri kinh té ctia cac HST tai khu vuc nghién ctiu
theo phuong phap danh gia dua vao su tham gia ctia
cong dong la phuong phap khong thé thiéu trong kinh
té hoc mdi trudng. Daéi tugng duge phong van dé cd
dugc b s6 liéu phuc vu cho tinh todn nhém gia tri st
dung truc tiép bao gom:

Bang 1. Cac yéu t6 c6 thé anh huéng dén su san long chi tra (WTP)

Céc yéu td anh huéng Mo ta

1. Thu nhap (INCO)

Thu nhé4p dugc xem la yéu t6 anh hudng 16n nhit dén sy sdn long chi trd cha ngudi dan cho
viéc phuc hoi, bdo ton hé sinh thai ran san hé. Khi thu nh4p cang cao thi kha nang déng gop
ctia ngudi dan cang 16n va ngugc lai.

2. Giéi tinh (SEX)

Theo ly thuyét thi nam thudng c6 muc sin long chi tra cao hon ni, song su anh hudng nay
con bi chi phoi béi cac yéu t6 khac nhu thu nhap hay chi tiéu trong gia dinh.

3. Nhan khiu (MEM)

M6i mét ngudi duge hoi déu dai dién cho mot ho gia dinh do véy, mitc ddng gép ctia ho ciing
bi anh hudéng bdi s6 lugng thanh vién trong gia dinh. Néu gia dinh c6 dong nguai sé c6 mtic
dong goép thip hon gia dinh c6 it ngudi. Tuy nhién su so sanh nay con bi chi phéi béi cac yéu
t6 nhu thu nhap, chi tiéu hay trinh d6 hoc vén...

4. Tudi (AGE)

Tudi ¢é anh hudng khong ré rang dén sy san long chi tra ctia ngudi dan do con bi chi phdi
bdi cac yéu t6 nhu trinh d6 hoc vén, thu nhép, chi tiéu...

5. Trinh d% van héa (EDU)

Khi nhén thiic ctia ngudi dan cang ré vé vai tro ctia cac hé sinh thai bién thi kha nang sdn
long chi tra cho bao ton va phat trién tai nguyén thién nhién ciing sé dugc chi trd cao hon.
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¢ Moi truong

- Nguoi dan khai thac cac nguoén lgi va danh
bat thay san trén cac HST tai Viét Hai: 20 ho
khai thac, danh bét thay san.

- Nguoi nuoi trong thuy san trén cac HST: 05
ho nuéi thay san.

- Khach du lich tham quan trén dao: s6 lugng
khach 150 ngudi/ ngay, khach nuéc ngoai chiém
90 %.

- Cong dong dan cu sinh song trén xa dao:
tong s6 ho 1a 88 ho.

Phuong phap danh gia ngiu nhién

banh gia ngau nhién (Contigent Valuation
Method - CVM). bay la phuong phap c6 st
dung kich ban gia dinh d€ hoi vé su san long chi
tra ciia ngudi dan cho viéc bao ton DDSH ctia tai
nguyén thién nhién. Thong qua sy san long chi
trd d6 c6 thé udc lugng dugce su thay déi trong
phuc lgi ctia ca nhéan khi chat lugng mai truong
thay d6i. Qua d6 tinh dugc thing du tiéu dung
ctia ca nhan khi tham gia thi trudng gia dinh, va
gid tri nay chinh la gia tri moi truong ma cd nhan
do6 dugc hudng.

Chép nhén muic sai s6 10%, khi coi bién N la
tong s6 ho thi kich thudc mau t6i thiéu (n) trong
diéu tra la: (do s6 lugng mau nhiéu nén cé thé
gidm muc sai s6 xuéng 5%)

N A

BH=— = (ho)

[+ %e

(CT.1.2)

bay la phuong phap dugc dé tai lya chon
ap dung trong nghién ctiu d€ udc tinh gia tri
DDSH, noi sinh cu bai giong bai dé cia quan xa
sinh vat tai xa dao Viét Hai.

Phuong phap chi phi thiét hai tranh dugc

bay la phuong phap st dung cac gia tri ctia
tai san dugc bao vé hodc nhiing chi phi cho cac
hoat ddng nhdm tranh nhiing thiét hai, ttt d6 do
luong loi ich ctia HST.

Céc budc tién hanh bao gom:

BudGc 1: Xé4c dinh cac dich vu sinh théi c6
chtic nang bao vé¢ va danh gia sy mé& rong trong
d6 muc bao vé nao sé thay d6i khi cé gia thiét
HST cu thé bi suy giam. Budc nay bao gom viéc
thu thap thong tin vé kha nang c6 thé xay ra ctia
mot su kién gy thiét hai va sy mé rong cta thiét
hai dugc nhiing gia thiét khac nhau vé sy suy
giam HST.

Budc 2: Xac dinh co s6 ha ting, tai san, hodc
s6 dan sé bi tdc dong bdi nhiing thay ddi trong
viéc bao vé ctia HST d6 va xac dinh nhiing ranh
giéi ma cac tac dong do sé khong can dua vao
phan tich.
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Budc 3: Uéc lugng quy mé thém vao cla nhiing
thiét hai dudi nhiing gia thiét suy giam HST.

Budc 4: Ubc lugng chi phi ctia nhiing thiét hai d6
béing cach st dung thong tin vé gid tri clia cdc tai san
khi ¢ rti ro.

Céc dii liéu c6 thé cb ctia cc su cO gay ra cac thiét
hai sé ludn san c6 dya vao tu van ctia cac chuyén gia
va cac ghi chép theo thoi gian. Céc di liéu vé gia tri
cuia cac tai san khi c6 rui ro cling sé san co, ddc biét la
cac dii liéu vé gia tri cta tai san. Dy dodn va xac dinh
vé lugng nhiing thay ddi cta thiét hai duéi nhiing gia
thiét suy giam HST & cac mtic d6 khac nhau luén luon
phtic tap vi c6 thé doi hoi cac dit liéu cu thé va xay
dung mo6 hinh.

Dé tai da su dung phuong phap nay dé tinh toan
gid tri loc dinh dudng, gia tri phong ho chéng x4i 16
ba bién ctia cac HST bién tai khu vuc nghién ctiu. bay
la gia tri dugc udc tinh dya trén chi phi phai bé ra néu
ngudi dan phai chiu nhiing t6n thit khi moi trudng bi
6 nhiém néu khong c6 su hip thu céc chit dinh dudng
va hitu co clia cic quin xa sinh vat trong cac HST bién.

c. Phuong phdp xit ly s liéu

Ngoai ra dé tai ciing ké thita nhiing nghién ctiu
trudc day trén thé gidi d€ lya chon cach tinh thich hgp
doi véi gia tri hap thu cac bon ctia HST bién. Bén canh
do, cac chuong trinh tinh toan thong ké nhu SPSS,
Excel ciing dugc st dung dé€ xt ly s6 liéu cang nhu
tinh toan cac gia tri thuoc nhém gia tri phi st dung.

d. Phuong phdp nghién ciiu trong phong thi
nghiém
Dé nghién ctiu chiic nang hip thu khi CO, giai
phoéng oxy tu qua trinh quang hgp ctia quin xa rong
bién, dé tai da ap dung phuong phéap binh sdng - t6i
ctua Winsler (1978). Bén canh d6, dé tai ciing dua trén
thi nghiém quang hgp ctia quan xa rong bién dé do
luong lugng mudi dinh dudng dugc hap thu va thai ra
trong cac binh sang - t4i tai 3 ddo nghién ctu.

3. Két qua va thao luan

3.1. Nhdn dang nhom gid tri sit dung gidn tiép va
gid tri phi sit dung

a. Gid tri bdo ton DDSH, ndi sinh cu, bdi giong
cho cdc qudn xa sinh vat bién (Gid tri phi sii dung)

Xét dén HST ctia xa ddo Viét Hai khong chi tinh
dén cac HST phéan bé trén ddo ma con xem xét & pham
vi rong hon 1a cac HST bién ven b thudc vinh Lan Ha
cho thady, noi day c6 tinh DPDSH cao, 1a noi sinh cu bai
giong cho cac quin xa sinh vat bién.

HST vung triéu tai khu vuc Cat Ba gom cac bai
triéu cat, bai triéu da, bai triéu bun 1a mai trudng song
cho nhiéu loai sinh vat (b6 Cong Thung, 2014). Bén



canh do, cac bai triéu cat phan bo tap trung & dao nho,
xung quanh vinh Lan Ha nhu Cat Dta, Van Boi, Ba
Trai Bao, khu vic Hang Trai - B4u Bé. bay la viing c6
phan cao triéu thuong la cat pha vo sinh vét, phan bai
thap la bun, cat, vo sinh vat, da cudi va la khu vuc c6
nhiéu loai c6 gia tri kinh té phan bé.

Khoéng nhiing védy, bai triéu ran da con chiém
phan 16n dién tich bai triéu xung quanh cac dao va
trén cdc bai triéu nay phan bo cht yéu la cac sinh vat
song chung véi cac tham hau ha phu kin cac vach da.
Phia duéi cac khe ranh da la noi tap trung chu yéu
ctia nhom ha sun va méng rong. Cac nhom dong vat
khong xuong séng nhu cua d4, hai sam va &c thi 4n
minh duéi cac tang da.

Khu vyc ddy mém va phan nuéc bao phu la noi
sinh s6ng ctia cac ngudn 1gi hai san. Noi day tap trung
cac doi tugng sinh vat quan trong cua khu vuc gom
sinh vat pht du, dong vat day va ca.

b. Gid tri loc dinh dudng ctia HST bién

Dé tim hiéu vé vai tro loc dinh dudng ctia quan
x4 rong bién & xa dao Viét Hai, dé tai da tién hanh
thi nghiém nghién ctiu vé vai tro loc va hdp thu dinh
dudng ctia cac quin xa vi sinh vat tai viing bién nay.

Céc két qua thi nghiém cho thdy, cic quan xa vi
sinh vat qua qua trinh quang hgp ciing sé tiéu hao mot
lugng 16n cdc mudi dinh dudng khoang cua nito va
phospho trong nudc. Két qua sau thi nghiém dugc thé
hién trong Bang 2.

Tt Bang 2 cho thdy, ham lugng dinh duéng dugc
hap thu trung binh trong 12 tiéng/ngay dugc xac dinh
lan lugt 1a 1,39 ug/L/ngay (N-NO,); 11,74 ug/L/ngay
(N-NO;,); 24,08 ug/L/ngay (N-NH,"); 7,83 ug/L/ngay
(P-PO,”). Nhu vay, c6 thé nhan thdy kha ning hip thu
dinh duéng trong ngay ctia quin xa vi sinh vét tai khu
vuc vung bién xa dao Viét Hai kha th4p. Tuy nhién,
day dugc coila co s6 khoa hoc quan trong néi lén dugc
vai tro to 16n ctia chiic ndng loc dinh dudng ctia quan
xa rong bién tai khu vuc nay.

c. Gid tri hdp thu cacbon ctia HST bién

Quain x4 rong bién 1a mot hgp phén ctia cac HST
bién va chiém thanh phan quan trong trong hé sinh
thai ving dudi triéu va vung triéu.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Két qua khao sat ctia dé tai tai khu vuc ven bién
xa dao Viét Hai da cho thay, tri lugng rong rat
nghéo nan. Cac loai rong phan b6 thua thét. Khu
HST tai day c6 cau tric xen ké gitia h¢ sinh vat bam
v6i sinh vat day cat va sdi. Phan ngap nudc ctia ang
c6 san ho va rong bién phat trién.

Dé nghién ctiu xdc dinh nhom gia tri tich lay
hap thu cacbon ctia cac HST bién tiéu bi€u (Rong,
0 bién, tham thuc vat ngdp mén) tai ving bién ven
xa dao Viét Hai, dé tai chi tap trung nghién ctiu vai
tro hdp thu cacbon ctia quin xa rong bién phan bo
& HST dudi triéu tai viing bién nay.

Két qua thuc nghiém danh gia kha niang hap
thu cacbon ctia HST rong trong nudc tai khu vuc
nghién ctu dat 7,04 mgC/kg rong/gis. Dua trén
sinh lugng phén bd ctia rong la 4,3 kg/m?, c¢6 thé
udc lugng cacbon hdp thu theo sinh khéi rong
(mgC/m?*/h) trung binh la 30,27 mgC/m?*/gio.

3.2. Két qua uéc tinh nhom gid tri si dung
gidn tiép va gid tri phi sit dung
a. Gid tri bdo ton DDSH, ndi sinh cu, bai giong
cho cdc qudn xa sinh vat bién (Gid tri phi st dung)

Quy mo6 mau(n):

Theo s6 liéu kinh t€ - xa hoi (KT-XH) cua dao
Viét Hai cung cép, hién nay dao c6 khoang 80 hd
dan vé6i hon 200 ngudi. Chap nhan muc sai s6 10%,
khi coi bién N 1a t6ng s6 ho thi kich thudc mau t6i
thiéu (n) trong diéu tra: (do s6 lugng mau nhiéu
nén c6 thé giam mtic sai s6 xuéng 5%) theo cong
thiic CT.1.2. Vi tong s6 80 phiéu phat ra (1 ho gia
dinh dugc diéu tra bang 1 phiéu phong vin) thi két
qua c6 80 phiéu thu vé hop 1¢ véi ddy du thong tin.
So v6i n mau tiéu chudn tinh dugc & trén thi day la
s6 lugng mau thich hgp dé tinh toan gia tri phi st
dung ctia HST tai xa dao Viét Hai.

Dic diém KT-XH ctia mau diéu tra

béi tugng dugc phong vin ctia dé tai dé udc
tinh gia tri phi st dung la ngudi dan sinh séng trén
xa dao vdi day du thong tin tai Bang 3.

Bang 2. Hip thu dinh dudng cuia rong tu cac thi nghiém quang hgp

Noéi dung N-NO, N-NO, N-NH,* P-PO*
ug/L
Thi nghiém ]
(12 tiéng) Pha sang 32,14 55,64 79,23 30,21
Pha t6i 30,75 43,9 55,15 22,38
Hép thu 1,39 11,74 24,08 7,83

Nguén: Két qud nghién ciiu ciia dé tai KC.08.09/16-20.
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Bang 3. Dic diém KT-XH cua mau diéu tra

Nhan té S6 lugng Ty 1€ (%)
Nghé nghiép Noi trg 25 45
Lam bién 14 14
Kinh doanh, buén ban 10 10
Noéng nghiép 15 15
Khac (cong chiic, cong nhén, bacsi...) | 10 10
Lao dong tu do 6 6
Do tudi Chua dén tudi lao dong (dudi 18t)
Trong d¢ tudi lao dong (tit 18-60t) 73 91
Ngoai d6 tudi lao dong (trén 60t) 7 9
Trinh d¢ vin hoa Cap 1 31 39
Ciép 2 21 26
Cip 3 14 18
Trung cdp, cao ding 10 13
Pai hoc 4 4
Thu nhép (triéu dong/thang/ho) Duéi 5 triéu déng/thang 12 15
Tu 5 - 10 triéu d6ng/thang 25 31
T 10 - 15 triéu dong/thang 32 40
Trén 15 triéu dong/thang 11 14

S6 liéu téng hgp sau phong véan cho thdy, ty 1é nam
chiém 81% nhiéu hon gdp bon 1an so véi nii (19%) va
do tudi ctia d6i tugng dugc phong van chu yéu ti 18
- 60 tudi (chi€ém 91%). Nghé nghiép chinh ctia ngudi
dan noi day la ndi trg (chiém 45%), lam rudng (chiém
15%) va di bién (chiém 14%). D6i tugng dugc phong
van nay c6 trinh d6 hoc van tuong doi thdp va phan
16n méi chi hoc hét cap 1 (chiém 39%), trong khi d6 s6
ngudi tot nghiép dai hoc tai xa chi chiém 4%. Khong
nhiing vay, thu nh4p binh quan hang thiang cua cac
ho gia dinh nay khong cao, cht yéu ti 5 triéu dén
10 triéu dong (chiém 31%) va tli 10 - 15 triéu dong
(chiém 40%). C6 thé nhan thdy, doi sdng ngudi dan
xa dao Viét Hai con gap nhiéu khé khan, vi vdy can
dugc nhan nhiéu sy quan tdm cua cac cdp chinh quyén
huyén dao Cat Hai cing nhu cia TP. Hai Phong.

Bén canh do, két qua diéu tra nhén thiic ciia nguoi
dan vé BVMT va sinh théi tai ddo thu dugc 1a rat t6t;
80 phiéu phong van déu thu dugc y kién hoan toan
dong y phai BVMT sinh thai, 84% y kién déu cho rang,
bao ton gia tri sinh thdi clia xa ddo la ddc biét quan
trong, con lai y kién bao ton sinh thai xa dao kha quan
trong chiém 16%.

Lua chon cac miic chi tra

Thiét k& va lya chon phiéu phong vin dugc xay
dung trén tiéu chi lién quan dén gia tri phi st dung
bao gom: Cac ap luc, mdi de doa; hién trang cling nhu
khoé khan trong quan ly tai nguyén, hudng téi sinh ké
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bén viing ctia cac h trong khu vuc, qua d6 phong vén
su nhan thiic ctia nguoi dan thong qua cac muc chi tra
dé bao vé gia tri PDSH, noi sinh cu, bai gidng cho cac
quan xa sinh vat ctia xa dao phuc vu cho gia tri hién tai
va tuong lai. Két hgp gitia cac cau hoi dong (dé xuat
phuong tién chi tra, nhiing ly do san long chi tra hay
khong sdn long chi tra trong cau hoi c6 tinh lya chon)
VGi cac cau héi mé cho thdy, ngudi dan tham gia dugc
hoéi déu sdn sang chi trd mdt khodn tién cho viéc bao
ton cac HST véi cac mic chi tra 200.000 dong (chi€ém
56%) va 500.000 dong (chiém 44%).

Lua chon cac bién doc lap

Theo cong thtic CT 1.1 thi cac hé s6 ai (i=0:4) lan
lugt 1a hing s6 va hé s6 cua cac bién tuong ting: INCO,
SEX, EDU, AGE va cac hé s6 nay dugc mo ta va tinh
todn trong Bang 4:

Bang 4. Két qua cac hé sd sau héi quy

Tén Hé s6
Constant (a) 3,815

He¢ s6 INCO (a,) 0,021 [0,002]
Hé s6 SEX (a,) 0,765 [0,022]
Hé s6 EDU (a,) 0,014 [0,028]
Hé¢ s6 AGE (a,) 0,227 [0,003]
Hé s6 R? 0,62

Hé s6 R? hiéu chinh 0,52




Két qua sau khi thong ké & Bang 4 cho thay:

Hé s6 R? = 0,62 trong m6 hinh hoéi quy tuyén tinh
cho thdy, moé hinh khong vi pham gia thiét vé da cong
tuyén doi véi cac bién doc lap; dong thoi cho ta biét
trong diéu kién cac yéu t6 khac khong doi, cac bién
doc lap co thé giai thich dugc khoang 62% su bién
thién vé mdt trung binh cta bién phu thuoc WTP.
Nhu vay, qua mo6 hinh cho thay, cic bién doc lap dugc
dua vao trong mo hinh déu c6 y nghia dé giai thich cho
bién phu thudc va véi do tin cdy cao nén gid tri WIP =
398.000 dong/hd/nam dugc udc tinh tii mo hinh nay
la két qua chinh xac d€ tinh todn gia tri phi st dung
ctia cac hé sinh thai tai xa dao Viét Hai.

Dua trén s6 liéu xa hdi hoc do dé tai thu thap dugc,
tong s6 lugng ho dan dugc hudng thu ti cac gia tri nay
khoang 80 ho.

Tinh tong WTP toan khu vic = N x WTP tb mau

Trong do:

N: Téng s6 ho cia mau

Nhu vay, gid tri kinh té€ dugc mang lai ti gia tri
DDSH, noi sinh su, bai giong ctua cac HST vung bién
dao Viét Hai theo nhan thic san sang dong gop cua
nguoi dan dang st dung cac HST tuong duong véi s6
tién:

398.000 dong/hd/nam x 80 ho = 31.840.000 dong/
nam ~ 32 triéu dong/nam

b. Gid tri loc dinh dudng ctia HST bién

Dé udc tinh gid tri loc dinh dudng ctia HST bién
tai khu vuc xa dao Viét Hai, dé tai ké thiia két qua cta
cac nghién ctiu trudc do trén thé gisi d€ ap dung tinh
todn gid tri nay.

Cé thé nhan thdy, mdéi truong nudc bién xung
quanh xa dao con kha trong sach méc dit moét s6 noi
c6 hoat dong ctia tau thuyén giy 6 nhiém cuc b¢ tai
mot s6 noi. Gia st néu khong co su ton tai cua cac
HST bién hay ndéi mét cach khac vung bién tai day
khong con c6 nhiing quan xa vi sinh vat lam nhiém
vu nhu bo may loc nuéc gitp trong sach nguén nude
thi viing bién ven ddo sé bi 6 nhiém. Hiu quéa dan dén
gid tri ngudn lgi thay san sé bi mat di. Nhiéu két qua
nghién ctiu trén thé giéi da chi ra rang khi mai trudng
bi 6 nhiém lam dnh hudng tiéu cuc dén HST bién thi
nguon lgi sé bi sut giam 1/3 so véi gia tri ban dau.

Néu HST bién phat trién nhu hién tai thi tong gia tri
thity san udc tinh dugc ctia xa ddo Viét Hai thap nhat
dat khoang 3,4 ty dong/nam. Nhu vy, gia tri thy san
bi mat di khi méi truong bi 6 nhiém néu khong cé vai
tro loc dinh dudng cua HST sé hon 1,1 ty dong/nam.

> Gia tri kinh t€ dugc mang lai ti gia tri st dung
gian tiép loc dinh dudng ctia cac HST viing xa ddo Viét
Hai dat khoang hon 1,1 ty dong/nam.

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

c. Gid tri hdp thu cacbon ctia HST bién

Viéc tinh toan gia tri hip thu cac bon ctia quan xa
rong tai khu vuc ven bién xa ddo Viét Hai sé dugc thuc
hién thong qua viéc 4p dung gid CO, dya trén chi phi
xu ly tranh thiét hai ctia nhom tac gia Inge Liekens.
Trong mot nghién ctiu “Codng cu cho Lugng gia kinh
té cac dich vu ctia HST & Flanders” cia nhém tac gia
Inge Liekens va cong su (2010) tai Flanders c6 dé cap
dén gia danh cho diéu hoa bién d6i khi hau dugc dé
xudt la 50 euro (EU) dé giam 1 tan khi thai CO,. Dayla
muic gia dya trén chi phi xt ly d€ tranh thiét hai trong
nghién ctiu ctia nhom tac gia.

Tt két qua thi nghiém udc tinh dugc, lugng C dugc
hép thu tu tham rong trong 1 gi¢ dat khoang 30,27
mgC/m?*/gi6. Theo cac két qua nghién ctiu va khao
sat dugc, rong tai ving ven bién Viét Nam thudng
phat trién theo mua vu va sé phét trién t6t nhat trong
khoang thoi gian 6 thang. Tl d6 lugng C dugc tham
rong hap thu trong 1 ndm sé tuong duong véi:

30,27 mgC/m?/gi¢ x 12h/ngay x 30 ngay x 6 thang
= 65383,2 mgC/m?*/ndm

Nhu vay gia tri kinh t€ ctia quin x4 rong bién Viét
Hai c¢6 thé mang lai dugc udc tinh khoéng:

65383,2 mgC/m?*/ndm x 50EU/tdn x 25,104 ngan
d6ng/EU x 10° = 82 ddng/m?*/nam

Néu gia nay dugc ap dung chung cho toan cau, thi
gia tri kinh t€ ctia quin xa rong bién tai viing bién xa
dao Viét Hai c6 thé mang lai trong 1 m? tuong duong
khoang 82 dong/m?*/nam.

Do con c6 nhiing khé khan trong qua trinh xac
dinh trii lugng rong tai khu vuc xa dao nghién ctu
nén trudc mat dé tai mai chi udc tinh gia tri hdp thu
cacbon ctia quan xa rong trong 1m* Mac du gia tri nay
chua néi 1én hét dugc vai tro to 16n clia quan xa rong
trong viéc hap thu C tai khu vuc nghién ctiu nhung
day la co s¢ khoa hoc quan trong giip chiing minh
dugc gia tri nay ctia quin xa rong tai vung bién ven xa
dao Viét Hai.

4. Panh gia chung

Lugng gia mot s6 gia tri stii dung gian tié€p va phi
sti dung ctia HST bién xa dao Viét Hai dé€ thdy dugc
vai tro ctia HST bién trong qud trinh x4y dung va phat
trién cac mo hinh kinh té€ xanh & day.

- Gia tri phi st dung: 32 triéu dong/ nam.

- Gid trj loc dinh dudng: 1,1 ty dong/nam.

- Gi4 tri hap thu cacbon: 82 dong/m*/nam.

Cac gia tri trén danh gia thap nén day la mot trong
nhiing nguyén nhan chinh khién gia tri cia DPDSH
khong dugc danh gia ding mtc va quan ly yéu kém
gay nhiéu ton thit, trong khi gia tri kinh t€ cua cac
dich vy HST 1a mét phan co ban ctia von ty nhién.
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Trong dinh huéng phat trién mo hinh kinh té xanh tai Loi cam on: Nhom tac gia xin bay to 16i cam on téi
xa dao Viét Hai ghi nhan gia tri va vai tro clia dau tu  dé tai: “Nghién ctiu xdy dyng mo hinh kinh té xanh
vao von tu nhién nham bao vé PDSH, két cdu séng cia  cho mdt s6 xa dao tiéu biéu ven bd Viét Nam”, ma s6
hanh tinh. KC.08.09/16-20 da hé trg thuc hién nghién ctiu naym
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ECONOMIC VALUATION OF INDIRECT USE AND NON-USE OF MARINE
ECOSYSTEMS IN VIET HAI ISLAND COMMUNE (CAT HAI, HAI PHONG)

Lé Xuan Sinh, Hoang Thi Chién, Bui Thi Minh Hién

Institute of Marine Environment and Resources, Vietnam Academy of Science and Technology
Tran Van Phuong

Graduate University of Science and Technology, Vietnam Academy of Science and Technology

ABSTRACT

The value of ecosystems of coastal islands and coastal island communes is very large and promising to
promote the economy of island communes if we know how to appropriately exploit their use value, including
direct use value, indirect use value and non-use value. In this study, the calculation results of indirect use
values include as follows: Non-use value is 32 million VND/year; Nutritional filtering values is 1.1 billion
VND/year; Carbon absorption value: 82 VND/m?*/year. The above values are underestimated but important in
the orientation of developing a green economic model in Viet Hai island commune recognizing the value and
role of investment in natural capital to protect biodiversity and living structures of the planet.

Key words: The value of indirect use and non-use, marine ecosystems, Viét Hdi commune.
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TAP CHIi

Moi truong
THE LE VIET VA GU1 BAI

Tap chi Méi truéng ddng tdi cdc bai tdng quan, céng trinh nghién ciru khoa hoc va iing dung
c6ng nghé nhdm trao déi, phé bién kién thirc trong linh vu'c méi truéng.

Hién Tap chi duoc Héi ddng chirc danh Gido su'nha nuéc céng nhén tinh diém céng trinh cho
4 Héi déng lién nganh (Héa hoc - céng nghé thuc phdam; Xdy dung - kién tric; Khoa hoc trdi dit -
mé; Sinh hoc) tao diéu kién xét céng nhdn dat tiéu chudn Gido su, Phé Gido su, nghién cirusinh...

Ném 2019, Tap chi Méi truéng sé xudt ban 3 s6 chuyén dé vao thdng 4, thdng 7 va thdng 11.
Ban doc c6 nhu cdu ddng bai viét xin giii vé Toa soan trudc 1 thdng tinh dén thoi diém xudt ban.

I. Yéu cau chung
- Tap chi chi nhan nhiing bai viét chua cong bd trén cac tap chi khoa hoc, sach, bao trong nudc va quoc té.
- Bai viét gtii vé€ Toa soan dudi dang file mém va ban in, c6 thé gtii truc tiép tai Toa soan hodc giii qua hop
thu dién tu. Cuoi bai viét ghi ro thong tin vé tac gia gom: Ho tén, chiic danh khoa hoc, chtic vy, dia chi co
quan lam viéc, dia chi lién lac ctia tac gia (dién thoai, Email) d€ Tap chi tién lién hé.
- Toa soan khong nhan dang cac bai viét khong dung quy dinh va khong gti lai bai néu khong dugc dang.
II. Yéu cdu vé trinh bay
1. Hinh thiic
Bai viét bang tiéng Viét dugc trinh bay theo quy dinh cong trinh nghién ctiu khoa hoc (font chii Times
News Roman; ¢& chit 13; gian dong 1,5; 1€ trén 2,5 cm; 1€ dudi 2,5 cm; 1€ trai 3 cm; 1€ phai 2 cm; c6 do dai
khoang 3.000 - 3.500 tti, bao gom ca tai liéu tham khao).
2. Trinh ty noi dung
- Tén bai (bang tiéng Viét va tiéng Anh, khong qua 20 tu).
- Tén tac gia (ghi r6 hoc ham, hoc vi, chtic danh, don vi cong tac).
- Tom tat va tu khoa (bang tiéng Viét va tiéng Anh, tém tit 100 tu, tii khoa 3 - 5 tu).
- Dt vin dé/md dau
- béi tugng va phuong phap
- Két qua va thao luan
- Két luan
- Tai liéu tham khao d€ & cudi trang, dugc trinh bay theo thi tu alphabet va danh s6 trong ngodc vuong
theo thu tu xuat hién trong bai viét va trong danh muc tai liéu tham khao.
+ Dai véi cac tai liéu 1a bai bao trong Tap chi ghi day du theo thu ty: Tén tac gia, nam xudt ban, tén bai
bdo, tén tap chi, s, trang.
+ Doi v6i cac tai liéu la sach ghi day du theo thu tu: Tén tac gia, ndm xudt ban, tén sach, nha xuat ban, noi
xudt ban.
- Luu y: D61 v6i hinh va bang: Hinh (bao gém hinh vé, anh, do thi, so d6, biéu d6...) phai c6 tinh khoa
hoc, bao dam chit lugng va thim my, ddt dung vi tri trong bai, ¢6 chu thich cac ky hiéu; tén hinh va bang
phai ngén gon, da thong tin; tén hinh va s6 tha tu ghi & dudi; d6i véi bang, tén va s6 thi tu ghi ¢ trén bang.

Noi dung thong tin chi tiét, xin lién hé
» Pham Dinh Tuyén - Tap chi Méi truong
» Dia chi: Tang 7, L6 E2, Ph6é Duong Dinh Nghé, phuong Yén Hoa, Cau Gidy, Ha Noi
» Dién thoagi: 024. 61281446 - Fax: 024.39412053
» Dién thoai: 0904.163630
» Email: tapchimoitruongtcmt@vea.gov.vn

» Email: phamtuyenpv@yahoo.com - phamtuyenvea@gmail.com




ruong Pai hoc Kinh doanh va Cong nghé Ha Noi duoc

thanh 14p thang 6 ndm 1996, do Gido su Trin Phwong -

Chu tich Hoi Khoa hoc Kinh t Viét Nam, nguyén Uy
vién Trung wvong Dang (Khéa IV va V), nguyén Pho Chu tich Hoi
dbng Bo truéng - 1am Hiéu trudng. . .

La co sd dao tao danganh (trén 26 nganh); da cap (cao dang, dai
hoc, thac si, tién s), da hinh thirc (chinh quy, lién thong, vira hoc -
vira lam, truc myén). Trudng xac dinh st ménh cua minh 1a dao
tao cac nha kinh té va cac nha k¥ thuat— cong nghé thuc hanh; bac
si, dugc si, cir nhan didu dudng gidi y thuat va gidu y dic tao
ngudn nhan lyc trinh d cao cho sy nghiép céng nghiép héa, hién
dai héa dat nude. . .

Nha trudng tén trong quyén lya chon nghé nghiép cua sinh
vién. Mién 13 ban du diéu kién vao hoc dai hoc, ban c6 quyén Iua
chon bét ctr nganh hoc ndo mé nha trudng ¢ do tao (trirnganh Y
dakhoa, Dugc, Rang Ham Mat, bidu dudng).

Véi quy mo dao tao 25 - 30 nghin sinh vién/nam, Trudng co6
mdt i ngili can b giang day huing hiu: 1116 giang vién co hiru.
Trong d6, c6: 79 gi4o s, pho gido sur; 105 tién siva 675 thac si.

Ngoai sinh vién Viét Nam, Trudng con dao tao hang nghin sinh
vién cho hai nudc ban Lao va Cam-puchia.

Trudng c6 3 co s¢ voi dién tich 22 ha. C6 di phong hoc, phong
thyc hanh, ph(‘)ng tap da ning, thu vién... v6i ddy du phuong tién,
thiétbj va dd dung day hoc hién dai.

- Co s6 chinh: S8 29A, ngd 124, phd Vinh Tuy, phuong Vinh
Tuy, quan Hai Ba Trung, Ha Néi. C6 du chd hoc cho 25.000 sinh
vién.

- Co 50 2: Phuong Dinh Bang, thi x& Ttr Son, tinh Béc Ninh. C6
d chd hoc cho 10.000 sinh vién va c6 ky tic x4 dit chd & cho
2.000 sinh vién.

- Co 80 3: X4 Tan Vinh, huyén Luong Son, tinh Hoa Binh: Co
s¢ dao tao nghd.

Nhiéu s1nh vién cla truong dat g1a1 cao trong cac ky thi quéc
gia va qudc té. Pugc cac co quan tuyén dung va ngudi st dung lao
d6ng danh gia cao: Ngoai k§ nang chuyén mén nghé nghiép, con
thanh thao vé k§ na’mg sir dung céng ngh¢ thong tin co ban, k§
ning mém va trong d6i thanh thao vé ngoaing.

Qua 23 nam hoat dong, Trudng da tiép nhan 128.700 hoc vién
va sinh vién. S6 da t6t nghiép 13 100.636 ngudi (Cir nhan, k§ su,
kién truc su: 88.117 nguoi; thac si: 3.517 ngudi; tién si: 10
ngudi). Hau hét c6 viée 1am ngay khi ra trudng véi mire lvong kha
cao.

Véi nhiing thanh tich dat dugc, Truong 33 dugce nha nudce tang
thuéng Huan chuong Lao déng hang Nhét, Nhi, Ba. Trudng 1a dia
chi dao tao tin cdy, ¢ chét lugng trong hé théng cac truong dai
hoc Viét Nam.

Nam 2019, Truong DPai hoc Kinh doanh va Céng nghé Ha Noi
thong tin tuyén sinh nhur sau:

THONG TIN CHUNG:

- Tén truong: Truong Pai hoc Kinh doanh va Cong nghé Ha
Noi. Ma truong: DQK

- Chi tiéu dai hoc h¢ chinh quy: 5.500

- Phwong thirc tuyén sinh:

+ Sir dung két quéa thi THPT qudc gia ndm 2019 dé xét tuyén:
2.825chitiéu; .

+ Xéttuyen bang hoc ba (k€t qua hoc tap 16p 12): 2.675 chi tiéu.

- Sinh vién c6 thé chon hoc tdp tai | trong 2 co'so

TRUONG DAI HOC KINH DOANH UA CONG NGHE HA NOI
TUYEN 5.500 CHi TIEU NAM 2019

+Cosd 1: S6 29A, ngd 124, phé Vinh Tuy, phudng Vinh Tuy,
quén Hai Ba Trung, Ha Noi

+Co's¢ 2: Phudng Dinh Bang, thi xa Tir Son, tinh Béc Ninh (c6
ky tic x4: 2000 chd).

- Hoc phi hién nay: Khéi nganh Kinh té - Quan trj kinh doanh;
Ngén ngit: 1.200.000d/thang; Coéng nghé - K§ thuit:
1.600.000d/thang; Bidu dudng: 2.500.000d/thang; Dugc hoc:
2.500.000d/thang; Y da khoa: 5.000.000d/thang; Rang Ham Mat:
6.000.000d/thang. Khi Nha truong dao tao theo quy ché “Tin
chi” thi hoc phi s& c6 thong béo cu the

CACNGANHHQC XKETTUYEN:

- Thiét ké cong nghiép; Thiét k& db hoa; Thiétké noi that

- Ngdnngit Anh; Ngon ngt Nga; Ngon ngir Trung Qudc;

- Kinh t&; Quan Iy Nha nudc; Quan trj kinh doanh; Kinh doanh
Quéc t&; Tai chinh - Ngén hang; Kétoan; LuatKinh té;

- Cong nghé thong tin; Cong ngh¢ k¥ thuat co dién tr; Cong
ngh¢ k¥ thuét dién, dién tr; Cong nghé k¥ thudt moi trudng;

-Kién tric; Quan ly d6 thi va céng trinh; Ky thuit xay dung;

-Y dakhoa; Dugc hoc; Didu dudng; Ring Ham Mit;

- Quan ly dich vu du lich va 1it hanh; Quan ly tai nguyén va moi
truong.

PIEUKIEN VA TIEU CHIXETTUYEN

*Xét tuyen dura vao két qua thi THPT Quéc gia nim 2019:

- Sirdung két qua thi THPT Quéc gianam 2019;

- Thi sinh phai tdt nghiép THPT va c6 két qua thi dap ing
ngudng dam bao chit lugng do trudng quy dinh sau khi c6 két qua
thi THPT Qudc gia nam 2019. Riéng khéi nganh strc khée do Bo
Giao duc va Dao tao quy dinh.

- Hb so dang ky xét tuyén theo quy dinh ctia B6 Gido duc va
Paotao.

- Théi gian xét tuyén: Xét tuyén nhidu dot tir khi c6 két qua thi
THPT Quéc gianam 2019.

* X ét tuyén biing hoc ba (két qua hoc tip 16p 12):

- Thi sinh d4 t6t nghiép THPT

- Céch tinh: Diém xét tuyén (DXT) =M1 +M2+M3>18

Trong do: M1, M2, M3 la diém t(‘)ng két cia moi moén hoc 16p
12 g v6i3 mon trong tb ho‘p xét tuyén cta truong.

-Hanh kiém ndm 16p 12 x€p loai Khé tr¢ 1én

-Hb so dangky xét tuyen

+ Phiéu ding ky xét tuyén theo mau ctia Truong (14p trén trang
web cta Truong);

+ Béng tdt nghiép THPT (ban sao cong chimg) di v&i hoc sinh
tbt nghiép trude nam 2019 hoic Gidy chimg nhén t6t nghiép tam
thoi dbi véi hoc sinh tbt nghiép nam 2019;

+Hoc ba THPT (ban sao cong chirng);

+ 01 phong bi ¢6 dan sin tem va ghi 5 dia chi, sé dién thoai
nguoinhan;

- Thoi gian xét tuyén: Xét tuyén lién tuc dén thang 10 nam
2019.

Nha truong khong thu 1€ phi xét tuyén

- Ché d6 vru tién thuc hién theo quy ché tuyén sinh dai hoc, cao
dang hé chinh quy nam 2019.




