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ABSTRACT

In this study, the analytical results of input factors showed that dissolved oxygen (DO),
ammonia concentration (NHs), biochemical oxygen demand (BODs), chemical oxygen
demand (COD), total suspended solid (TSS) and coliform concentration in both original
drainage and diluted drainage (15%) were higher than those of values given in 44/2010/TT-
BNNPTNT and QCVN 11: 2008/BTNMT. In particular, concentrations of NHs BODs, COD
and TSS were 10, 2.5, 1.7 and 2.1 times as high as the permissible standards, respectively.
Notably, density of bacteria in the original drainage was 15.8 times higher compared to the
allowance standards. In term of density of each cultured species, the suitable density of
mullet, tilapia and Cerithidea obtusato treat effectively organic substance from white leg
shrimp pond were 50, 5 and 250 individuals.m™, respectively. After 8 days of experiment, the
concentrations of BODs, COD, TSS met effluent standards in 44/2010/TT-BNNPTNT and
QCVN 11: 2008/BTNMT in all of the investigated plots. For coliform concentration,
although there was a significant decrease in coliform concentration, this value was still higher
than that of the permissible level in all of the experiments.
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DAT VAN DE

M0 hinh xtr nuée thai nudi thuy san dugc khuyén céo la xu ly sinh hoc bai tinh hi¢u qua trong
san xuat va moi truong. Bé dam bao viéc xt 1y sinh hoc thanh cong, viéc thiet ké mo hinh xur
ly nugce thai can phai: 1) Nam duge dac tinh sinh hoc cua cac nhom sinh vat xu ly, 2) Xac
dinh r6 cac thdng so6 ky thuét cua mﬁ hjnh nhu so lwgng sinh vat s dupg, lugng nudc va thoi
gian xur ly, 3) Trinh tu b6 tri - thiet ke mo hinh. Hién nay, co rat nhieu ky thuét dang dugc
ng dung rong rai trén the gioi va Viét Nam nham xu ly chat hiru co trong nuéc thai nudi
tﬁm. Quy trinh xt ly sinh hoc bao gom 4 nhém sinh vat: ca an mun ba hitu co; dong vat than
mém; dong vat day an hiru co; vi sinh vat phén huay hiru co. Ngoai ra, con cd céc loai rong hap
thu dinh dudng hoa tan nhu rong céu, rong sun.

Dé l1am co s¢ cho viéc xay dung quy trinh xir ly, ching t6i chon huéng nghién ciu: “Nghién
ciru khd ndng xik 1y chat hitu co ciia ca r0 phi (Oreochromis niloticus), cd doi (Mugil
cephalus)va éc dinh (Cerithidea obtusa) trong nwdc thai nudi tom chan trang thAm canh”.
VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit ligu: Cac thi nghiém sir dung bé composite c6 thé tich 1 m®, may suc khi, mang, ng
nhya,...Nudc thai sa dung cho thi nghiém dugc lay tr ao chira nude thai chung caa hé thong
nuoi tom.

Phuong phap nghién ciru:

B4 tri thi nghiém theo phwong phap ngu nhién hoan toan, 13p lai 3 1an cho mdi nghiém thuc,
cac doi tuong nudi duogc bo tri doc lap.

Chi tiéu theo doi

Nong d nudc thai dau vao, dE:AlU ra va kha ning xu ly chat hitu co trong nudc thai & cac 16 thi
nghiém théng qua cac thdng s6: ammonia, BODs, COD, TSS, Coliform.

Phuong phap dung phan tich/do cac chi tiéu
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Phuong phap phan tich thong ké s liéu

Bdng 1: Kich c¢ va mdt dé ciia cdc doi tirong

Stt  Poi twong Kich c& Mat do

Thi nghiém (g/con) (con.m™)
1 Cadoi 50,15 30 40 50
2 Ca rd phi 500,25 3 4 5
3 Oc dinh 20,16 150 200 250
4 Lb d6i chang Khoéng b tri vat nudi

KET QUA NGHIEN CUU VA THAO LUAN

Dé lam co s& cho viéc danh gia chat lugng nudc thai cia mé hinh nudi tdm chan trang tham
canh, d¢ tai da tien hanh phan tich cac chi tiéu méi truong nudc thai goc va nudc thii pha
lodng voi nudc bien sach 15%, cho két qua nhu sau:

Bdng 2. Két quda phan tich cac chi tiéu nuwéce thai dau vao

Nu6c thai Nwoc thai Gidi han cho phép
Stt  Chi tiéu Pon vi u i A phaloing ~ Gia Ngudn
g 15% tri
1 Do min %o 20 19 5-35
2 Nhiét do °C 28 28 18-33
3 pH 8,2 8,0 6-9  TT 44/2010/TT-
4 Oxy hoda tan mg.I™ 2 2,2 >30 BNNPTNT®
5 Tong amon mg.I" 35 3,0 <0,3
6 BODs mg.I" 77 69 <30
7 COD mg.I" 85 76 50  QCVN 11:2008/
8 TSS mg.I™ 105 92 50 BTNMT ®©
TCVN
9 Coliform MPN/100ml 79000 71000 5000 cog: 2001©

® Théng te so 44 [2010/TT-BNNPTNT ngay 22 thang 7 nam 2010 cua B¢ truong Bg NOng nghiép va Phat trién
ndng thdn- Yéu cau chat lwong nude thai ao nudi tdm sau khi xai ly

® Cac thong sé 6 nhiém tdi da cho phép trong miréc thdi sinh hogt theo QCVN 11: 2008/ BTNMT

© Chdt lwong mieéc — Tiéu chudn muoc thdi cong nghiép thdi vao viee nuréc bién ven be ding cho muc dich bao
v¢ thuy sinh (TCVN 6986: 2001)

Tir két qua phén tich ¢ bang 2 cho thdy cac yéu t6 moi truong nhu: DS man, nhiét do, pH déu
nam trong gioi han cho phép cua nudc thdi nudi tom cong nghiép theo thong tu 44/2010/TT-
BNNPTNT. Tuy nhién, d6i véi céc yéu té ham lugng oxy hoa tan, NHs, BODs, COD, TSS va
Coliform déu vuot qua mic gioi han cia thong tu 44/2010/TT-BNNPTNT va QCVN
11:2008/BTNMT & nong d6 nuéc thai gdc ciing nhu nudc thai dwoc pha lodng 15% nudc
bién sach. Trong do, téng amon da vuot hon 10 1an; BODs cao hon 2,5 1an; COD cao hon 1,7
lan; TSS cao hon 2,1 lan. Bac biét, mat do vi khuan trong nudc thai gbe cao hon ngudng cho
phép dén 15,8 lan.

Két qua anh hwéng clia mat d9 dén kha ning xir ly chit hiru co cia cac doi tugng

Trong thi nghiém nay cac chi tiéu moéi truong duoc danh gia 1a BODs, COD, TSS va
Coliform day la nhirng chi tidu co ban danh gia chat luong nudc thai.

Khd ndng xir |y ciia cd doi:

* Chi tiéu BODs:

Tir d6 thi 1 cho thdy rang kha ning xtr Iy BODs & cac mat do 1a khac nhau, & 16 thi nghiém
mat do 50 con.m™ cho két qua tét nhat sau 8 ngay thi nghiém BODs giam xubng 19,7 mg.I™
(giam 71,4%), tiép dén 1a 16 thi nghiém voi mat do6 40 con.m™chi con 20,6 mg.I" (giam
70,1%). Tuy nhién, giira hai 16 nay lai khdng c6 sai khac vé y nghia thong ké (p>0,05), kha
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ning xu ky cua 16 c6 mat do 30 con.m™Ia thap nhit 27,3 mg.I" (giam 60,4 %) va c6 sy sai
khac vai hai 16 trén (p<0,05). Gi4 tri BODs sau khi dugc xu ly boi ca d6i déu nam trong
khoang gidi han cua nudc thai nudi tom tham canh theo TT 44/2010/TT BNNPTNT (BODs <
30mg.I™h).

—— Mat d6 30 con/m? —&— Mat do6 40 con/m?3 Mat dé 50 con/m?
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Dé thi 1. Bién déng BODs trong cac 16 thi nghiém (cd doi)
* Chi/' tiéu COD:

Bién dong COD trong cac 16 thi nghiém duoc biéu dién trén d6 thi 2, gia tri dau vao
cua COD (76 mg.I'") 1a cao hon so vai tiéu chuan QCVN 11:2008/BTNMT. Tuy nhién, sau 8
ngay thi nghiém nong d6 & mdi 16 thi nghiém d& giam mot cach dang ké, ¢ 16 thi nghiém nuoi
voi mat d6 30 con.m™ c6 ty 1é giam thdp nhit luong COD giam 75,4% tiép dén la 16 thi
nghiém v&i mat do 40 con.m™ giam 79,9% va giam nhiéu nhat Ia 16 thi nghiém véi mat do 50
con.m™ giam 80,7%. Khi xét vé y nghia théng ké, chi cé sy sai khéc gitra 16 30 con.m™véi 16
40 con.m™ va 16 50 con.m™ (p<0,05); nhung khong c6 sy sai khac gitra 16 40 con.m™vai 16 50
con.m™ (p>0,05). Gi4 tri COD giam rét nhanh sau 5 ngay thi nghiém dén ngay tha 7 va 8 tét
ca cac 10 da dat tiéu chuan nuéc thai ra ngoai méi truong.

—e— Mat dé 30 con/m? —®|— Mat dé 40 con/m?3 Mat dé 50 con/m?
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Dé thi 2. Bién déng COD trong cac 16 thi nghiém (ca do)
* Chi tiéu TSS:

Nhin vao db thi 3 ta thdy, luong TSS 3glam rat nhanh trong 5 ngay dau cua thi nghiém. Trong
do, 16 thi nghiém mat d6 30 con .m™ giam xudng con 55 mg. I", 16 thi nghlem mat do 40
con .mcon 49 mg.I"* va 16 thi nghiém mat d6 50 con .m™ con 47 mg.I™. Tir ngay thu 6 dén
ngay tht 8, ham lwong TSS ciing giam di nhung cham hon. O ngay cudi caa thi nghiém luong
TSS trong 16 mat dd 30 con .m™ cdn 22,7 mg.I™, 16 thi nghiém mat d 40 con .m™ 1a 20,3
mg.I™" va 16 thi nghiém mat d6 50 con .m™ 13 19,3 mg.I". Muc do giam ham luong TSS & cac
16 thi nghiém c6 su sai khac v& théng ké gitra 16 thi nghiém mat do 30 con .m™ véi 16 thi
nghiém mat do 40 con .m3va 16 mat d6 50 con .m™ (p<0,05). Nhung khong c6 sy sai khac
gitra 16 thi nghiém 40 con .mvéi 16 thi nghiém 50 con.m™ (p>0,05).
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—e— Mat dé 30 con/m? —m— Mat do 40 con/m? Mat dé 50 con/m?
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Dé thi 3. Bién déng TSS trong cac 16 thi nghiém (cd doi)
* Chi tiéu coliform:

Mat d6 tong coliform trung binh trong nudc thai dau vao 1a 71000 (MPN/100 ml) da vuot qua
muc cho phép caa Tiéu chuan Viét Nam TCVN 5943-1995 (<1000 MPN/100 ml) va QCVN
11:2008/BTNMT (3000-5000 MPN/100 ml). Céc két qua vé mat d6 coliform la bang chimng
vé sy & nhiém vi khuan trong méi truong nudc thai. Mat do tong coliform gap tir 14 dén 71
lan. Su phét trién kha manh viéc nudi trong thay san viing ven bién c6 thé 1a nguyén nhan dan
dén 6 nhiém moi trudng cuc bd trong nhitng nam gan day & khap cac tinh mién Trung c6 nudi
tdm chan tring ven bién.

Két qua tir do thi 4 cho thay, mat d6 coliform trong cac 16 thi nghiém giam mot cach dang ké
sau 8 ngay thi nghigm, & tat ca cac 16 thi nghigm déu cé giam tir 735 — 74,2% tuy nhién
khong co su sai khac gitra cac 10 thi nghiém (p>0,05). Gia tri coliform sau 8 ngay van con
nam trén ngudng tiéu chuan (QCVN 11:2008/BTNMT).
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Dé thi 4. Bién dgng coliform trong cac 16 thi nghiém (cd doi)
Khd nang xii ly ciaa cé rd phi :
* Chi tiéu BODs:

Theo Thong tu sb 44 /2010/TT-BNNPTNT ngay 22 thang 7 nim 2010 cia Bo truong Bo
Nong nghiép va Phat trién nong thon thi giéi han cho phép déi véi BODs la < 30 mg.I'. Qua
d6 thi 5 ta thiy: O ngay thi nghiém thi 5, chi tiéu BODs da dat yéu cau ¢ ca 2 16 thi nghiém
voi mat do 4 con.m™ (27,3 mg.I"") va 5 con.m™(26,3 mg.I™), riéng 16 thi nghiém véi mat do 3
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con.m ciing gan dat (30,3 mg.I"). Dén ngay thir 8 & tat ca cac 16 thi nghiém déu dat tiéu
chuan theo TT 44/2010/TT-BNNPTNT.

Két qué phén tich théng ké cia ham lwong BODs sau 8 ngay thi nghiém cho thiy: Ham luong
BODs ¢ 16 thi nghlem c4 10 phi véi mat do 5 con.m 3 |a t6t nhat giam 80,7%, t|e3p dén 1216 thi
nghiém 4 con.m™ glam 73% va sau cung la 16 thi nghlem véi mat do 3 con.m™ giam 67,7%.
Sy sai khac nay c6 y nghia théng ké voi p<0,05. Biéu nay cho phép két luan rang, kha ning
xtr ly BODs cua ba 16 thi nghiém nay la khac nhau.
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Dé thi 5. Bién déng BODs trong cac 16 thi nghiém (ca ro phi)

* Chi/' tiéu COD:

Tir d6 thi 6 cho thay, gia tri COD giam rat nhanh, sau 5 ngay thi nghiém ¢ tat ca céc 16 thi
nghiém déu vé dudi gia tri 50 mg.I'". Bén ngay thir 7 tat ca céc 16 thi nghiém ¢4 dat tiéu chuan
nu6C thai ra ngoai moi truong theo QCVN 11:2008/BTNMT. Tuy nhién, sau 8 ngay thi
nghiém, & 16 thi nghiém nu6i véi mat do 3 con.m™ c6 ty Ié giam thap nhit lugng COD con lai
12 19,7 mg.I*, tiép dén 1a 16 thi nghiém véi mat do 4 con.m™ 6 ham lugng 17,7 mg.I* va
giam nhiéu nhét 1a 16 thi nghiém v&i mat do 5 con.m™ con lai 13,3 mg.I"%. Sy sai khac gitra
céc 16 deéu c6 y nghia thong ké véi p<0,05.
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Dé thi 6. Bién dgng COD trong cac 16 thi nghiém (ca ro phi)
* Chi' tiéu TSS:
Két qua tir do thi 7, lwong TSS giam rat nhanh trong 5 ngay dau cua thi nghiém. Trong d6, 16
thi nghiém mat d6 3 con.m™ giam xuéng con 57 mg.l'l, 16 thi nghiém mat d6 4 coﬂn.m'3giém
con 54 mg.I* va 16 thi nghiém mat do 5 con.m™ con 49 mg. I'1 dat tiéu chuan QCVN

11:2008/BTNMT. Tur ngay tha 5 dén ngay thr 7, lugng TSS ciing tiép tuc giam & tat ca cac 16
thi nghiém déu dat tiéu chuan thai. G ngay cudi cua thi nghiém lugng TSS trong 18 thi nghiém
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mat d6 3 con.m™ Ia cao nhét (22,3 mg.I™) tiép dén Ia 16 thi nghi¢m mat do 4 con.m™ (20,7
mg.I™") va thdp nhat Ia 16 thi nghiém mat d6 5 con.m™ (16,7 mg.I"). Sy sai khac nay c6 ¥
nghia thong ké véi p<0,05.

—e— Mat dé 3 con/m?3 —m— Mat dé 4 con/m? Mat d6 5 con/m?
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Dé thi 7. Bién d@éng TSS trong cac 16 thi nghiém (ca ro phi)
* Chi tiéu coliform:

Tir @ thi 8 cho thay: Mat do coliform trong cac 16 thi nghiém d& giam mot cach dang ké sau
8 ngay thi nghiém, dbi véi 16 thi nghiém mat d6 3 con.m™ gia trj coliform con lai la 20.167
MPN/100ml, 16 thi nghiem mat d6 4 con.m™ c6 mat do coliform 20.667 MPN/100ml va 16 thi
nghiém mat d6 5 con.m™ 20.833 MPN/100ml. Tuy nhién, khong co sy sai khac gitra cac 10 thi
nghiém (p>0,05), gia tri coliform sau 8 ngay van con nam trén ngudng tiéu chuan (QCVN
11:2008/BTNMT).
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Do thi 8. Bién dgng coliform trong cac 16 thi nghiém (ca rd phi)
Khd néing xir ly ciia éc dinh:
* Chi tiéu BODs:
Bién dong BODs trong céc 16 thi nghiém khi sir dung dc dinh dugc trinh bay qua do thi 9: Sy
bién dong cua BODs trong chu ky thi nghiém giam rat nhiéu so véi thoi gian dau. Cu thé, dén
ngay thir 5 nong do BODs giam tir 69 mg.I" xuéng 31,5 mg.I" & 16 thi nghiém mat do 150
con.m’®, I6 thi nghiém mat d¢ 200 con.m™ giam xuong 30 mg.I" va 16 thi nghiém mat d¢ 250
con.m™ con lai 29 mg.I". Bén ngay thu 8 tat ca cac 16 déu ¢ nong do theo tiéu chuan nusc
thai cia TT 44/2010/TT-BNNPTNT. C6 thé két luan 6¢ dinh ¢ kha nang xur ly BOD:s rat tot.
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—e— Mat dé 150 con/m?3 —&— Mat d6 200 con/m?3 Mat d6 250 con/m?
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Dé thi 9. Bién déng BODs trong cac 16 thi nghiém (éc¢ dinh)

* Chi tiéu COD:

Bién dong COD trong cac 16 thi nghiém duoc biéu dién trén d6 thi 10, gia tri dau vao caa
COD (76 mg.I™") 1a cao hon so véi tiéu chuidn QCVN 11:2008/BTNMT. Tuy nhién, sau 8
ngay thi nghiém ndng d6 & mdi 16 thi nghiém ¢4 giam kha nhiéu, ¢ 16 thi nghiém nudi véi mat
d6 150 con.m™ ¢6 ty Ié giam thip nhit luong COD giam 57,3 mg.I™ tiép dén la 16 thi nghiém
voi mat do 200 con.m™ giam 61,3 mg.I™ va giam nhidu nht 1a 16 thi nghiém véi mat do 250
con.m™ giam 66,7 mg.I™ (v6i p<0,05). Tét ca cac 16 d4 dat tiéu chuin nu6c thai ra ngoai moi
truong theo QCVN 11:2008/BTNMT.
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Dé thi 10. Bién dong COD trong céc 16 thi nghiém (6c dinh)
* Chi tiéu TSS:
Két qua tir do thi 11, luong TSS giam rat nnhanh trong 5 ngay dau cua thi nghiém. Trong do, 10
thi nghlem mat d6 150 con.m™ giam xuéng con 53 m% I, 16 thi nghiém mat d6 200 con. m’
giam con 57 mg.I Tva 16 thi nghiém mat d6 250 con.m™ con 56 mg.I'* van chua dat tiéu chuan
QCVN 11:2008/BTNMT. Tir ngay thir 5 dén ngay thir 7, lugng TSS ciing tiép tuc giam & tat
ca céc 16 thi nghiém déu dat tiéu chuan thai. O ngay CUOI cua thi nghiém lugng TSS trong 16
thi nghi¢ém mat do 150 con.m 3 la cao nhit (21,3 mg.I™) tiép dén 1 16 thi nghiém mat d6 200
con.m™ (18,3 mg.I") va thip nhit 1a 16 thi nghiém mat d6 250 con.m™ (11,7 mg.I"). Su sai
khéc nay c6 y nghia théng ké vai p<0,05.
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—o— Mat do 150 con/m3® —®&— Mat do 200 con/m? Mat dé 250 con/m?
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Dé thi 11. Bién dong TSS trong céc 16 thi nghiém (éc dinh)
* Chi tiéu coliform:

Tir d6 thi 12 cho thay: Mat do coliform trong cac 16 thi nghiém d4 giam mot cach dang ké sau
8 ngay thi nghiém, ddi vai 16 thi nghiém mat d@ 150 con.m™ gia tri coliform con lai 14 20.833
MPN/100ml, 18 thi nghiém mat d6 200 con.m™ ¢6 mat do coliform 21.666 MPN/100ml va 16
thi nghiém mat do 250 con.m™ 21.666 MPN/100ml. Tuy nhién, khong co su sai khac giira cac
16 thi nghiém p>0,05, gié tri coliform sau 8 ngay van con nam trén ngudng tiéu chuan (QCVN
11:2008/BTNMT).
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Dé thi 12. Bién dgng coliform trong cac 16 thi nghiém (éc dinh)

Két qud xi# |y ciia 16 di ching:

Céc chi s6 BODs, COD, TSS, coliform ciia 16 déi ching sau 8 ngay thi nghiém chi b6 tri suc
khi lién tuc (khdng tha doi tuwong nudi) déu nam trén ngudng tiéu chuan theo QCVN
11:2008/BTNMT va TT 44/2010/TT BNNPTNT. Nhu vay, khd nang tw lam sach cua nuéc
thai la rat cham so vai nhirng 16 thi nghiém c6 bo tri vat nuoi. Bieu nay thé hién ré ¢ do thi 13
va db thi 14:

—e— BODS —m— COD TSS

DPau vao 3 5 7 8

Ngay thi nghiém
Dé thi 13. Bién dong cua BODs, COD, TSS trong 16 déi chimg
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Dé thi 14. Bién dong ciia coliform trong 16 doi chimg
Néu ngudn nudc thai nay chua dugce xir Iy ma thai truc tiép ra ngoai moi trudng nudc bién

ven bo dan dén hién tuong pha dudng do ham luong chét hiru co trong méi truong nudc qua
cao gdy nén nguy co dich bénh cho tdm nubi cong nghiép la rat 16n.

KET LUAN

Dbi vé6i cac yéu té dau vao: Ham lugng oxy hoa tan, NHs, BODs, COD, TSS, coliform déu
vugt qua mic giGi han cua thong tu 44/2010/TT-BNNPTNT va QCVN 11:2008/BTNMT &
ndng d6 nudc thai gdc ciing nhu nudc thai duoc pha lodng 15% nuéc bién sach. Trong do,
nong d6 khi doc NHs d4 vuot hon 10 1an; BODs cao hon 2,5 lan; COD cao hon 1,7 lan; TSS
cao hon 2,1 1an. Dac biét, mat do vi khuan trong nudc thai goc cao hon ngudng cho phép dén
15,8 lan.

Mat do nudi cho ting d6i twong: DI voi ca doi mat do nubi tt nhat cho viéc xu ly chat hitu
co trong nudc thai tdm chan tring 1a 50 con.m™, ¢4 rd phi 1a 5 con.m™ va ¢ dinh 1a 250
con.m,

Céc chi tieu BODs, COD, TSS sau 8 ngay thi nghiém & tat ca cac ddi tuong déu dat tiéu
chuan thai theo thong tu 44/2010/TT-BNNPTNT va QCVN 11:2008/BTNMT, riéng chi tiéu
coliform tuy d& c6 giam manh nhung van con cao hon ngudng cho phép ¢ tat ca cac 16 thi
nghiém.
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