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TOM TAT

6 mau nudc thai cong nghiép ché bién thity san sau khi ra khoi hé théng xir 1y ciia nha
may hoic khu cong nghiép trén dia ban tinh An Giang duoc phan tich mot s6 chi tiéu héa 1y
(pH, DO, COD, TSS va clo du) va danh gia doc tinh trén sinh vat thir nghiém thudc nhom
dong vat vi giap xac (LCso). Két qua cho thdy rang, tat ca cic mau déu dat chi tiéu hoa Iy
ngoai trir mau 1 va 6 c6 gia tri TSS cao hon tiéu chuin cho phép 322 mg/L va 334 mg/L.
Tuy nhién, két qua danh gia doc tinh budc dau trén sinh vat Branchionus calyciflorus cho
thiy ngoai trir mau sé 1 déu gay chét 50% sinh vat (LCs,). Dac biét mau nuéc thai sb 2 ¢o ty
Ié gay chét 50% sinh vat thir nghiém (LCso) rat thap (< 6,25%), mic du cac chi tiéu hoa 1y
dugc phan tich cia mau sé 2 déu dat cot A theo QCVN 40:2011/BTNMT.

Tir khéa: Nudc thai cong nghiép, danh gia doc tinh, nhu cau oxy hoa hoc, ty 1¢ gy chét, xu ly
nudc thai.

1. GIOI THIEU

Nud6e dugc sur dung rong rai voi muc dich lam sach trong nganh cong nghiép nhat 1a
nganh ché bién thyc pham. Gan 50% luong nudc st dung trong nganh cong nghi¢p nham
phuc vu muc dich rira [1]. Theo dé nghi cua chuong trinh thyuc hanh tét ki thuat méi truong,
phan trim nudc sir dung cho muc dich vé sinh caa nganh san xuat banh 1a 70%; d6 udng
48%; bia 45% va ché bién muat 22% [2]. Tuy thudc vao nganh cong nghiép va san pham,
lugng nudce thai phat sinh do nganh cong nghiép ché bién thuc pham c6 su khac biét rat Ion.
Ngoai su khac biét vé luong nudc thai phat sinh, tinh chat nudc thai ciing co sy khac biét
phu thudc kiéu san pham cua nganh cong nghiép. Cac chét phu gia dugc thém vao thuc
pham thirc an chan nudi voi nhiéu 1y do khéc nhau nhu dé bao qudn (khang khuan, khang
nam hoic chdng oxy hoa), dé thay doi tinh chat vat 1y, dé thay doi huong vi, mau sic hoic
mui vi. Tuy nhién, hién nay dé c6 t6i hang ngan chit phu gia dwoc sur dung trén toan thé gigi
ma rat nhiéu chat trong s6 d6 chua c6 bién phap thich hop dé phat hién va danh gia. Ngoai
ra, cac nghién cttu con chua tim hiéu kha ning tac dung tuong tac giira nhitng chat nay hoac
gita chiing véi thyc pham. Dua vao tinh chat va thanh phan, cac nha khoa hoc chia nuéc thai
ché bién thuc phdm thanh 4 loai bao gdm nudéce thai giét md, nude thai ché bién rau cu qua,
nudc thai san xuat dé udng va nudce thai ché bién sira [2].

Céc tiéu chudn chét luong théng thuong lién quan dén xu 1y nudc theo tiéu chudn quéc
gia dugc xay dung dya trén sy klem soat cac thong so nhu nhu cau oxy sinh hoa (BOD), nhu
cau oxy hoa hoc (COD) hoic tong chat rin lo ling (TSS) [3, 4]. Viéc kiém tra cac thong sb
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trén c6 thé chua du dé danh gia vi nuoc thai phat sinh tir cac nganh cong nghiép c6 thé con
chira nhiéu loai héa chat khac, phan nhiéu trong so6 cac hoa chat do co6 thé ton tai & mét nong
do thap hon gidi han phat hién hoac ky thuat phan tich kho khan va ton kém [5].

Doc chit co thé duoc danh gia boi cac phuong phap phén tich khic nhau dua trén két
qua cua thir nghiém bao gom: phwong phap phan tich doc tinh cip, phwong phap phén tich
ddc tinh mén, phuong phéap phan tich tich Iy sinh hoc. Phuong phap phat hién doc tinh bang
sinh hoc ¢6 nhiéu wu diém hon vi nhitng dap Gng cua sinh vat thir nghiém mac du khong
phai lic nao cling twong dong V61 nguodi nhung du sao ching ta cling ¢6 co s6 dé du doan
anh huong cua doc t6 ddi voi co thé con ngudi [5, 6]. Chinh vi vay, thir nghiém doc tinh
bang sinh vat duoc cac nha khoa hoc quan tdm phat trién. Thir nghiém doc tinh dira vao tac
dong trén sinh vat co thé duoc coi nhu mot cong cu phan tich hitu hiéu dé sang loc cac phan
tich hoa hoc va hé théng canh bao som dé giam sat cac don vi hoat dong khac nhau cua cac
nha may xu ly nudc thai [7]. Viéc st dung cac thir nghiém sinh hoc ¢ thé cung cdp mot bién
phap phu hop trong qua trinh danh gia doc tinh cua chat 6 nhiém nham hoan thién cong cu
kiém tra d6i vai chat lugng nudc thai [8].

bong vat vi giap xac (crustacean) va dong vat chan cheo (cladoceron) da dugc quan
tam su dung dé danh gia doc tinh cua nguon thai d6i voi moi truong nudce tiép nhan vi ching
1a mot mat xich quan trong trong chudi thirc an trong hé sinh thai thay sinh. Luan tring
(rotifer) 1a loai dong vat thuy sinh nho nhat thugc loai Rotifera. Luén trung c6 thé dugc tim
thay trong nhiéu moi truong nudc ngot bao gom méi trudng nude tinh va moi truong nudc
chay va phan Ién ching séng duéi day hodc séng trong tham thuc vét chim. Luan tring
thuong hién dién trong méi trudng nudc bé mit, nudc thai va tham chi trén cac loai giap xac
nudc ngot va con trung trong nudc. Branchionus calyciflorus 1a mot loai sinh vat thuoc
nhom rotifer rat nhay cam véi cac chit doc hai, co thoi gian thé hé ngén, sinh san nhanh, d&
dang nudi trong diéu kién phong thi nghiém nén rat phu hop dé sir dung nhu mét tac nhan
sinh hoc trong thir nghiém ddc tinh [9, 10].

Trong nghién ctru danh gia doc cip tinh va méan tinh ctia mot s6 nuoc thai cong nghi¢p
dién hinh & Viét Nam nhu dét nhuém, ché bién mi cao su, san xuét gidy, san xuat con rugu
va nudc ri rac bang trén tac nhan vi sinh vat (Vi khuan Photobacterium phosphoreum; Vi tao
Selenastrum capricornutum; Vi giap xac Ceriodaphnia cornuta) cua Boan Bang Phi Cong
va ctv [11], két qua thir nghiém ECsp, LCs Ciia cac sinh vat thir nghiém khac nhau cho thy
d6 doc cua nuoc thai khong ty 16 thuan véi ndng d6 COD ma phu thudc nhiéu vao ndng do
BOD, ammonia, nitrite va TDS. Dua vao két qua nghién ctru ndy c6 thé dé xuat gia tri gioi
han COD cho tiéu chuan nuéc thai cia nganh cong nghiép cu thé [11]. Mot s6 nhém nghién
ciu tai Viét Nam dé su dung Daphnia dé danh gia doc tinh mot sb loai nuoc thai ché bién
thuc pham nhu san xuat bia [12], ché bién tinh bot khoai mi [13] va giét mo [14]. Két qua
phén tich cho thay, mic du cdc miu nudce thai sau xir 1y dat chi tiéu hoa 1y nhung van con tac
dong dén ty Ié chét sinh vat thir nghiém.

Muc dich ciia nghién ciru ndy nham danh gia dc tinh moi trudng nuéc dya trén dap Gng
Cua tac nhan vi sinh vit. Mac du vi sinh vat st dung trong danh gia doc tinh da duoc str dung
trén thé gi6i nhung ¢ Viét Nam van chua dugc ap dung trong giang day va danh gia doc tinh
ctia ngudn thai da qua xir Iy d6i véi méi trudng tiép nhan. Do do, nghién ctru ndy 1a co s6 aé
co quan quan ly xay dung bo sung va hoan thién tiéu chuan quy chuan dang ap dung nham
danh gia toan dién ddi v6i nguon thai. Ngoai ra, két qua ap dung cong cu danh gia doc tinh
cling ¢6 thé dua vao giang day tai cac co s¢ dao tao gilp sinh vién tiép can véi ky thuat tién
tién da duogc sir dung rong rii tai nhiéu qudc gia.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru
2.1.1. Mdu nuéc thai

6 mau nudc thai ché bién thay san (danh sé thi ty tir 1-6) duoc thu nhan 1 1an tai cira
Xa ra nguon tiép nhan vao trung tuan thang 7 nam 2018 tir mot s6 khu cong nghiép trén dia
ban thanh phé Long Xuyén, tinh An Giang. Mau nudc thai nay duoc chua trong binh thay
tinh 1000 mL va luu trir & nhiét d¢ 4 °C trong phong thi nghi¢m.

2.1.2. Sinh vt tha nghiém

Branchionus calyciflorus dudi dang Cyst dugc cung cip boi cong ty MicroBiotes
Vuong quoc Bi.

2.2. Phwong phap nghién ciru

Mau nuéc thu nhan duge phan tich mot sb chi tiéu hoa 1y bao gdm: Gia tri pH theo
TCVN 6492: 2011 [15]; gia tri COD theo SMEWW 5220 B: 2012 [16]; tong can lo ling
TSS theo SMEWW 2540 D: 2012 [17]; chi s6 oxy hoa tan DO theo TCVN 7325: 2004 [18]
va clo du theo TCVN 6225-3:2012 [19].

Thir nghiém doc tinh da dugc thyc hién theo quy trinh thir nghiém cua APHA [6, 9] va
ISO 19827:2016 [20].

Branchionus calyciflorus duéi dang Cyst dugc ap 24 gio trudc khi thar nghiém trong ta
sang v4i didu kién 20 + 2 °C, cudng do chiéu sang 4500 Lux. Sinh vat thir nghiém c6 d6 tudi
nho hon 12 gid va duoc cho an tao Spirulina truéc khi tién hanh thir nghiém 3 gio.

Quy trinh thir nghiém: Branchionus calyciflorus non duoc tiép xuc véi nuéc thai voi
cac ty 16 100%, 50%, 25%, 12,5%, 6,25% (pha lodng ty 1& 1:1 v&i nudc theo tidu chuan 1SO
19827:2016).

Thir nghiém tién hanh véi 5 sinh vat trong mdi giéng chtra 1,5 mL dung dich thur
nghiém va 5 giéng véi mdi ndng do. Tién hanh dong thoi véi mau ching 1 nude pha lodng
theo tiéu chuan chat luong nudc 1SO 19827:2016 [20]. Quan sat su bat dong hoic chét cua
sinh vat thar nghiém sau 24 gio dé xac dinh doc tinh cip thong qua gia tri LCs [21]. Thir
nghiém chi co gié tri khi ty 18 chét hodc bat dong trong mau dbi ching dudi 10%. Piéu kién
thi nghiém thé hién trong Bang 1.

Tinh toan gia tri LCs theo phuong phap uge tinh nong do gay chét 50% duwa tuong
quan gitra ty 1& gdy chét sinh vat thir nghiém va ndng do % nudce thai caa Stephan [22].

Céng thite tinh toan:

Tir twong quan tuyén tinh gitra ty 1¢ chét sinh vat thir nghiém va nf?ng d6 % nuac thai
dudi dang: y = ax + b co6 thé tinh toan udc tinh ty I¢ nudc thai gay chet 50% sinh vat thi
nghiém:

50-b
LCs = —

C6 thé sir dung twong quan logarit giira ndng do % nudc thai va ty 1é chét sinh vat thi
nghiém theo cong thuc:

LCso= 10%09(C%)

Xu ly s liéu thi nghiém bang cong cu Excel (v& biéu d0) va tinh gid tri trung binh, do
l1éch chuan.
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Bang 1. Biéu kién tién hanh thtr nghiém doc tinh voi Branchionus calyciflorus

STT Tiéu chi Thong s6
1 | Kiéu thir nghiém Tinh khong 13p lai
2 Nhiét do 20+2°C
3 | Chiéu sing 3?0 ?;L(Tellf}l‘;ﬁi chiéu sang va 8
4 | Thé tich giéng 2mL
5 | Thé tich dung dich thir nghiém trong mdi giéng | 1,5 mL
6 | Sé sinh vat thir nghiém trong mdi giéng 5
7 | S giéng cua mdi nong do 5
8 Nong d6 thi nghiém 100%; 50%; 25%; 12,5%; 6,25%
9 | Cung cép thirc an trong qua trinh thir nghiém Khong
10 | Mau déi chung Nuédc pha lodng
11 | Thoi gian thir nghiém 24 gio
12 | DAu hiéu quan sat Bat dong hoic chét
13 | Thong sb tinh toan LCso

2.3. Hoa chit va thiét bi nghién ciru
- Hoa chét: Céc hoa chat NaCl, KCI, CaCl,, MgCl,, MgSO,4, NaHCO3, H3BOs.

- Thiét bi: Tu sang ap trimg, kinh hién vi soi ndi Kruss (Puc) d6 phong dai 20-40X va
dung cu thuy tinh phong thi nghiém.

3. KET QUA VA THAO LUAN
3.1. Két qua phan tich chit lwong nuéc thai

Cac miu nudc thai cong nghiép thu nhan trén dia ban tinh An Giang duoc tién hanh phan
tich mot s chi tiéu hoa 1y, két qua phan tich dugc so sanh véi QCVN 40:2011/BTNMT va
QCVN 38:2011/BTNMT cho thay, hau hét cac mau nudc thai cong nghiép dat gia tri cot A ngoai
trir chi tiéu COD (328 mg/L; 334 mg/L so véi <150 mg/L) va TSS (250 mg/L; 244 mg/L so voi
<100 mg/L) ciamau sd 1 vasb 6 vugt gid tri cot B theo QCVN 40:2011/BTNMT. Ngoai ra,
két qua phan tich gia trj DO cua mau 6 ciing thdp hon ngudng cho phép so voi QCVN
38:2011/BTNMT (=>4 mg/L).

Mau nudc thai ciing duge phan tich chi tiéu clo du nham loai trir kha nang gy chét boi
chat sat khuan thuong st dung trong cac hé thdng xir Iy nuée thai [23]. Két qua cho thay tat
Ca cic mau nudce thai déu co gia tri clo du dudi ngudng cho phép x4 vao ngudn nudc theo
QCVN 38:2011/BTNMT véi gia tri < 0,01 mg/L (ngudng cho phép cot A 1a 1 mg/L).
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Hinh 1. Thong s6 phan tich nudce thai cong nghiép thu nhan trén dia ban tinh An Giang

3.2. Phén tich dgc tinh nwéc thai cong nghiép dua trén dap wng cia Brachionus calyciflorus

Bdng 2. Tuong quan ty 1¢ sinh vat thir nghiém chét va ty 1& nudc thai (%)

Nodng d6 nudc thai (%) |Dbi chung| 6,25% 12,5% 25% 50% 100%
Mau 1 0 0 0 0 24+89 | 44£89
Mau 2 0 100 95+ 10 95+ 10 100 90+11,3
Mau 3 0 0 10+ 20 10+20 | 30+258 | 65+19.2
Mau 4 0 0 4+89 | 28+17,8 | 36+32,8 | 44+26,1
Mau 5 0 4+109 | 4+89 | 32+141 |40+14,1 | 80+14,1
Mau 6 0 5+ 10 15+ 30 40 + 40 65+10 |90+115

Két qua thir nghiém doc tinh cip cia cac mau nudc thai véi gia tri LCs thé hién trong
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Hinh 2. Gia trj uc lugng giy chét 50% sinh vat thir nghiém (LCso)
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Hau hét cac mau khao sat déu co ty Ié nudc thai gay chét 50% sinh vat thir nghiém véi
cac gia tri LCsy khac nhau, ngoai trir mau nuéc thai cong nghiép s6 1 ¢6 gia tri LCso >100%
dong nghia vdi truong hop sinh vat thir nghiém tiép xuc véi nudc thai s6 1 6 ty Ié nguyén
chat ciing khong thé c6 ty 1€ chét 50%. Vi thé, xét vé mic do doc tinh voi sinh vat thir
nghiém, mau nudc thai s6 1 hoan toan co thé thai tryc tiép ra ngudn tiép nhan ma khong anh
huong dén hé sinh thai moéi trudng nude vi khong anh hudng dén sinh vat thir nghiém. Tuy
nhién, xét vé chi tiéu hoa 1y cho thay, mau sé 1 vuot ngudng cho phép gia tri COD va TSS
nén can phai tién hanh xu 1y trudc khi thai vao méi trudng nuéc tiép nhan. Khi so sanh két
qué thir nghiém doc tinh nudce thai ché bién thuc pham trén ddi tugng Daphnia magna cua
céc loai nudc thai ché bién thyc pham sau 48 gio: Nudc thai san xuat bia trude xu 1y véi gia
tri LDsp 14 68,75 + 21,65% [12]; nuéc thai ché bién tinh bot khoai mi trudc xir 1y voi gia tri
LDso 1a 7,14 + 1,04% [13]; nudc thai giét md trude xi 1y voi gia tri LDsp 14 49,64 + 25,70%
[14] két qua danh gia doc tinh cho thiy sy twong quan gitta théng sb hoa 1y va doc tinh nudc
thai trén sinh vat thir nghiém.

C4c miu nudc thai cong nghiép s6 3, 4, 5 ¢6 gié tri LCso < 100% va chi tiéu hoa 1y dat
cot A theo QCVN 40:2011/BTNMT nén c6 thé thai vao méi trudng nudc tiép nhan vai ty 1é
pha lodng thich hop dé giam anh huong thap nhat ddi vai hé sinh thai méi trudng nudce.

Mau nuéc thai cong nghiép sb 6 c6 gia tri LCso 49,33% c6 thé thai véi ty 18 thich hop
nham giam thiéu t6i da anh huong hé sinh thai méi trudng nudce tiép nhan. Tuy nhién, can xir
Iy chi tiéu COD, TSS va ning gia tri DO dé c¢6 thé dap itng QCVN vé nudéc thai cong nghiép.

Dic biet mau nudc thai s6 2 c¢6 gid tri LCs rat thap (<6,25%) mic du chi tiéu hoa ly
(pH, COD, TSS, clo du) dat gia tri c6t A theo QCVN 40:2011/BTNMT va gia tri DO theo
QCVN 38:2011/BTNMT. Vi thé, néu chi dya vao cac chi tiéu hoa ly dé danh gia ngudn thai
trudc khi thai vao méi truong chiing ta sé€ c¢o cai nhin chua toan dién trong cach danh gia
ngudn thai.

Viéc sir dung cong cu phi hop dé danh gia doc tinh ngudn thai trude khi thai vao ngudn
tiép nhan s& gitup co quan quan Iy kiém soat tét hon nham 6n dinh chat luong méi truong.
Viéc trién khai 4p dung cong cu danh gia doc tinh ctia chii ngudn thai s& chu dong trong viéc
han ché anh huong dén méi trudng tiép nhan.

4. KET LUAN VA KIEN NGHI

Chi tiéu hoa ly ciia cac mau nudc thai cong nghiép thu nhan trén dia ban tinh An Giang
so sanh v6i QCVN 40:2011/BTNMT va QCVN 38:2011/BTNMT cho thay, hau hét cac mau
nudce thai cong nghiép dat gia tri Cot A, ngoai trix chi tiéu COD va TSS ctia mau s6 1 va so 6
vuot gia tri cot B theo QCVN 40:2011/BTNMT. Chi tiéu DO cua mau 6 thip hon mirc cho
phép cia QCVN 38:2011/BTNMT.

Hau hét cac mau khao sat budc dau déu co ty 1é nudc thai gay chét 50% sinh vat thir
nghiém voi cac gia tri LCso khac nhau. Vi thé, néu chi dua vao céac chi tiéu hoa 1y dé danh
gia ngudn thai trudc khi thai vao méi trudng thi s& co cai nhin chua toan dién trong cach
danh gia nguon thai.

Viéc ap dung cong cu phu hop danh gia doc tinh ngudn thai s& gitp co quan quan ly
kiém soat chat lugng moi truong. Nang cao y thuc bao vé moi truong va gitip chu nguon thai
cha dong trong viéc han ché anh huéng dén méi truong tiép nhan.

Loi cdm on: Nhom tac gia chan thanh cam on sy gitip d& cua Trung tAm quan trac S& Tai
nguyén va Moi truong tinh An Giang da ho tro trong qua trinh thu nhan mau nudce trén dia
ban tinh An Giang.
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ABSTRACT

TOXICITY ASSSEMENT OF INDUSTRIAL WASTEWATER
IN AN GIANG PROVINCE BASED ON RESPONSE OF CRUSTACEAN

Nguyen Xuan Hoan', Nguyen Khanh Hoang®"
'Ho Chi Minh City University of Food Industry
?Industrial University of Ho Chi Minh City
*Email: nguyenkhanhhoang@iuh.edu.vn

Industrial wastewater samples collected in An Giang province were analyzed for
physical-chemical indicators (pH, DO, COD, TSS, chlorine) and assessment of the toxicity
(LCsxp) based on response of crustacean. The results showed that most of the samples met
QCVN standards except samples No.1 and No.6, TSS values were 322 mg/L and 334 mg/L
higher than the standard. However, the toxicity assessment using rotifer Branchionus
calyciflourus showed that most of the effluent samples had an effect on the crustacean
organism (LCsy) except sample No.l. Especially, wastewater sample No.2 has a very low
LCs, value (< 6.25%), although physico-chemical analyses of this sample have reached
column A of the QCVN 40:2011/BTNMT.

Keywords: Industrial wastewater, toxicity assessment, chemical oxygen demand, lethal dose,
wastewater treatment.
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