KHOA HOC & CONG NGHE

KHA NANG XU LY NUGC THAI TU A0 NUOI TOM
THAM CANH BANG VAT LIEU LOC LUGI1 DANH CA
Nguyén Vin Tuyén® ", Le Van Di !, Hong Minh Hoang?,

Lé Vin Toan®, Nguyén Dtrc Ngan*

! Khoa Moi trirong va Tai nguyén thién nhién, Pai hoc Can Tho

TOM TAT

? Vien Nghién citu Bién doi khi hau, Pai hoc Can Tho

5 Cong ty TNHH Coéng nghé Moi truong Toan Viét
* Hoc vién cao hoc, Pai hoc Cin Tho

"Email: nvtuyen@ctu.edu.vn

Nghién ctru nay thit nghiém kha ning st dung lu6i danh ca dé xit Iy nudc thai ao nuoi tom tham
canh tom thé chan tring (Lifopenaeus vannamei). Nghién ctru duoc bo tri quy mo phong thi
nghiém véi mo hinh tu ché tao. Nghién ciru st dung vat liéu lam gia thé vi sinh K; ¢6 b6 tri théi
khi va khong c6 théi khi (gia thé K; c6 dién tich tiép xuc > 2.900 m?/m?) va dugc danh gia voi vat
lieu 1a lwéi danh ca co6 bo tri théi khi va khong c6 thdi khi (vat liéu 1a soi nhya HDPE, mat luoi 3 x
3 c¢m ¢ ty trong 150 kg/m?®). Nghién cttu st dung mé hinh xit ly ¢6 kich thuéc 1 don nguyeén co
thé tich 1a 6,4 L chita 50% gia thé K, va chua loai vat liéu 1a lwéi danh ca 89,2% thé tich. Két qua
cho thdy, cac chi tieu DO, pH, d6 man, do kiém, do duc, H,S, BODs, COD, TSS va Coliform ctia 4
cac nghiém thiec déu dat QCVN 02-19:2014/BNNPTNT. Ngoai trir chi tieu NH; ciia 4 nghiém
thic vuot QCVN 02-19:2014/BNNPTNT. Nghiém thic 1 (vat liéu luoi danh ca khong suc khi) sé
duoc lya chon dé ap dung tai cac diém xtt Iy nudc thai thuc té.

Tt khoa: Ludi dinh cd, hiéu suat xit Iy, gid thé K, nudc thai ao nudi tom.

1. DAT VAN BE

Su phat trién ctia nghé nuoéi tom da dem lai
thu nhap va lgi nhuan cho nguoi nuodi, nhung cting
tiém 4n nhiéu rdai ro vé moi truong. Cac nghién
cttu cho thay, tom nuéi chi hdp thu mét phan nho
cac chat dinh duong cé trong thic 4n, con lai hau
hét nito (75%) va phospho (80%) va khoang 25%
cacbon hitu co tir thic an duoc tich tu & day ao [1],
[2]. Nu6c thai thiy san tai cAc ao nuodi tom tham
canh thuong c6 néong do COD, BOD, N va vi sinh
vat gay hai cao do ngudn hitu co tir thicc an du
thira, cac ché phdm sinh hoc stt dung trong chin
nuéi va nudc thai tir chinh vat nuoéi [3]. Theo FAO
(1997) [4] nguyén nhan cht yéu gay ra dich bénh
tréen tom nudi 1a do 6 nhiém moi trudng nudc,
trong do chat luong nén day ao la yéu to chu yéu.
Thttc 4n du thita va san phdm thai cta vat nudi
thuong tich tu & day ao trong qua trinh nuéi, tir d6
lam anh huéng nghiém trong dén chat luong nuoc.

Ngoai ra, cac co so nuoi thily san sau méi vu déu
x4 truc tiép nudc thai, bun thai ra moéi truong ma
khong qua bat ky phuong phap xtt ly nao, hoic cé
xtt ly nhung chua dat quy chudn gay ra 6 nhiém
ngudn nudc mat, chita mam dich bénh trong nuédc
thai [5]. Nguyén nhan chinh la trong qua trinh
nuodi, nguoi nong dan tha tém voi mat dé qua day
(40 - 100 con/m?), thitc an thira, nudc thai va phan
tém tir a0 nuodi chua dugc xtt ly (wdc tinh khoang
90%) x4 truc ti€p ra kénh, rach, song... [6].

Xt ly nuéc thai bang phuong phap sinh hoc 1a
mot trong nhitng xu huong phd bién nhat do hiéu
qua xtt ly cao, 6n dinh va chi phi dau twe thap.
Phuong phap st dung hé sinh hoc trong diéu kién
tu nhién (cong nghé sinh thai) ciing duoc st dung
tir rat som tai nhiéu nuéc cong nghiép phat trién
do von dau tu it va van hanh don gidn. Theo
Darooncho (1991) [7], khi trong rong bién
(seaweed) trong nudc thai nudi tom tai 2 tinh
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Chanthaburi va Songkhala, Thai Lan cho thdy
lwong amoni va BOD bi hap thu bédi rong bién 1a
100% va 39% sau 24 gi¢. Tai Thai Lan da st dung
bién phap xtt ly nuéc thai sau khi nuoi tom bang
cac doi tuong sinh hoc 1a so (Crassostrea), rong
cau (Gracillaria sp.), sau d6 qua loc cat va cap lai
cho ao nuoi. Ngoai ra, Yonghai Shi va cs (2011) [8]
da thuc hién nghién ctru xtt Iy nudc thai tuan hoan
tai hé thong nudi tom thuong mai va siéu tham
canh tom thé chan tring Thai Binh Duong
(Litopenaeus vannamel) , nghién ctru da thiét ké he
thong dat ngap nudc kiéu dong chdy ngang duoc
két noi lam bo loc xtt Iy nudc cho diéu kién nuoc
d4u vao hé thong xtr Iy (co do man 8,25%o - 8,26%o).
Khi hé thong hoat dong xt Iy da chimg minh kha
nang giam téng nito, téng nito amoni, nito' nitrit,
nito nitrat, tong phot pho, nhu cau oxy héa hoc va
téng chat ran lo limg xuéng muc thap hon dang ké
so v6i nudc thai tir ao nuoi.

O Viet Nam, Nguyén Thi Hoai Giang va
Hoang Thi Quyen (2018) [9] da nghién ctru va dé
xuat 4p dung cong nghé hé sinh hoc tha ca va
rong sun dé xt ly nudc thai nuodi tom, phuc vu
nhu cau cdp nudc ao nudi trong moé hinh nudi
tuan hoan khép kin. He théng xt Iy bao gém: Ho
bac I-ho lang tuy tién (nuéi ca ro6 phi); ho bac II -
hé hiéu khi (nuéi ca do6i két hop rong sun); ho
bac III - hé lang tuy tién (tha ca doi). Két qua
quan trac cho thdy, nuéc thai sau khi xtr ly dat
tieéu chudn dé cdp tuan hoan lai ao nudi. Ngoai ra,
Ha Van Thai va cs (2017) [10] d4a nghién cttu mo
hinh 3 ao (ao lang bun - ao xtt Iy 1 c6 két hop
trong rong - ao xtt ly 2 c6 két hop trong rong va
nuodi vem) dé xt ly nudc thai cho khu nuéi tom
thé chan trang tap trung tai Hop tac xa Nuoi
trong va Ché bién thuy san Xuan Thanh, tinh Ha
Tinh. Két qua cho thdy, nuoc thai sau khi xtr ly
dat QCVN 02-19:2014/BNNPTNT [11] khi xa ra
moi truong.

Hién nay, c6 rat nhiéu phuong phap xit ly
nuoc thai nuoi tom duoc ap dung trén thé gidi va &
Viet Nam. Tuy nhién, chua c6 cong trinh nao
nghién ctru vé st dung cac vat liéu sin c6, gia
thanh reé tién & dia phuong dé xt Iy nuodc thai ao
nuodi tom. T thuc trang trén, nghién ctu xt ly
nuéc thai ao nuéi tom thim canh tom thé chan

trang bang vat liéu loc luéi danh ca 1a can thiét. Dé
dat duoc muc tiéu trén, nghién ctu thuc hién cac
nodi dung sau: (i) Thiét ké, gia cong va lap dit mo
hinh xtt ly, b6 tri thi nghiém & quy mo phong thi
nghiém; (ii) Van hanh va danh gid hiéu qua va
hiéu suat mo hinh x ly nudc thai ao nuoi tom.

2. PHUONG PHAP NGHIEN CUU

2.1. Dia diém va thoi gian nghién ciru

Vi tri lay mau dé van hanh mo hinh thi nghiém
trong phong thi nghiém: Canh duong so 31, c6 toa
do (9°16’15.6”N, 105°52’46.5”E), phuong Vinh
Chau, thanh phé Can Tho. Cht ho nudi tom chua
c6 hé thong xit Iy nuoc thai. Nudc thai sau khi
nudi tom duoc x4 thang ra ngudn ti€p nhan. Thoi
gian thuc hién thi nghiém tir thang 01/2024 dén
thang 7/2024.

2.2. Phuong phap nghién ciru
2.2.1. Thiét ké mo hinh thi nghiém

Két qua nghién ctu ctia Lam Minh Triét
(2014) [12] cho thay, hiéu suat xt Iy BOD; sau bé
lang 1 giam 20%. Vi vay ham luong BOD; vao cot
(MBBR) 1a: S, = 0,039 x (1 -0,2) = 0,0312 kg/m®.
Ngoai ra, theo Gibert va Hernandez (2015) [13],
duong kinh cot nim trong khoang 0,1 - 0,2 m,
tuong tng voi chiéu cao cot ndm trong khoang 1,5
- 2,5 m. Nghién cttu chon duong kinh c6t D = 0,1 m
va chon chiéu cao thu nuéc day H; = 0,1 m; chiéu
cao ngap nudc H,= 1,0 m, chiéu cao bao vé H,= 0,2
m. Vi vay, téng chiéu cao cot Hyc= H,+ H,+ H;_0,1
+1,0+02=13m>4x0,1=04m thod man diéu
kién cua Gibert va Hernandez (2015) [13]. Nhu
vay, thé tich thuc ctia 1 cot mo hinh:

Vig = Hy x F =1 x 0,045 x m=1 x 0,0064 =
0,0064 (m® =6,4L

Cong thitc tinh tai trong thé tich: Lgpp = %

Theo Metcalf va Eddy (2003) [14], tai trong
chat hitu co trong giai doan xtt ly dao dong trong
khoang 0,32 - 0,64 kg BOD/m?®ngay dém. Nghién
cttu chon thong so thiét ké 1a Lyop = 0,32 kg
BOD/m?®ngay dém vi tai luong 6 nhiém BOD; cta

I P LBoD * Vhd_ 032 X 0.0064
nuée thai & mikc thap. — @ = === 2 =
5o 0,0312

= 0,066 m*/ngay.dém = 2,7 L/gio
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Nghién ciru sé tién hanh van hanh cho 1 cot
mo hinh véi luu luong 1a Q = 2,7 L/gio (kiém soat
luu luong bing van diéu chinh luu luong).

Thi nghiém duoc tién hanh va thu miu nudc
dé phan tich nhanh chi tieu COD (bing thiét bi do
nhanh cé sir dung kit test trong phong thi nghiém)
nham kiém tra mo hinh da 6n dinh hay chua. Néu
hiéu suit xt Iy COD khong cé khac biét trong 3
lan 14y méau lién ti€p (méi 1an cach nhau 3 gio) thi

+1,1

1 \vitithu méul

Gia thé Iudi

iQ thé K3

Thung chia
Nuwéc thai

N

Hinh 1. Mit cit ngang ctia mé hinh

2.2.2. M6 td mo hinh thi nghiém

Mo hinh nghién ctru duoc thiét ké dé van
hanh & quy moé phong thi nghiém (Hinh 1).

- Cot bang 6ng nhira PVC @ 90 mm, c6 tong
chiéu cao chiéu cao 1,3 m, phan chtta nudc thai la
1,0 m.

- May théi khi: Cong suat 1 - 3 L/phut cung
cap khi cho cot mo hinh hiéu khi. May st dung
van T dé c6 thé diéu chinh cong suat cap khi cho
mo hinh.

- May bom nuéc thai: Dung bom nuéc thai tie
thing chtra 1én binh Ma-ri-6t

- Thung chtta mau: Dung tich 200 L dung dé
chita nu6c thai dé bom lén binh Ma-ri-6t (d6ng vai
tro nhu 1a bé lang so cap).

tién hanh thu mau chinh thic dé danh gia. Néu
cac thong so6 6 nhiém nudc thai dau ra dat QCVN
02-19:2014/BNNPTNT [11] thi két thuc thi
nghiém. Néu cac thong s6 6 nhiém khong dat thi
tang thoi gian luu lén bing cach gidm lwu lwong
xuéng Q = 2,1 L/gio va tiép tuc thi nghiém cho
dén khi cac chi s6 6 nhiém dat QCVN 02-
19:2014/BNNPTNT [11].

Hinh 2. M6 hinh thyc t&

- Binh Mai-6t: C6 dung tich 200 L, cé van
diéu chinh lwu luong noi véi ong x4 bing nhua
PVC 9 21 mm.

- Cac vat lieu khac: Lu6i danh ca, vat liéu gia
thé K;, 6ng PVC, phéu phan phoi, van, co, te...

2.2.3 Lua chon vit liéu thi nghiém cho moé
hinh

- Gia thé K;:

Nghién citu st dung gia thé K, duoc 1am bang
polyethylene, kha nhe (mat do 0,95 g/cm?®), cé
hinh dang giéng nhu nhitng hinh tru cé hinh chir
thap bén trong gia thé va cac vay doc theo bén
ngoai gia thé nham dé bi xdo tron trong nuoc thai
va tang bé mat dién tich cho vi sinh vat bam vao
[15]. Hinh 3 minh hoa vé gia thé K;
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Bang 1. Thong s6 ky thuat ciia gia thé K;

STT Thong s6 ky thuat Don vi Gia tri
1 | Loai vat liéu ché tao Nhua HDPE
2 | Dorong (a) % 32
3 | Kich thuéc (D x H) mm 8 x 10
4 | Khéi luong rieng kg/m® 255
5 | Dién tich bé mat (Ay.,,.) | m*/m® | 2.900 - 3.000 Hinh 3. Minh hoa vé gi4 thé K,

Nguon: Cong ty TNHH Cong nghé Moi trirong va Xay dung Pai Thanh (2024) [16]
Trong thi nghiém nay, mat do gia thé duoc 2.900 m?/m?® trong khoang 2.900 - 3.000 (Bang 1)
chon dua vao mo hinh dé tién hanh thi nghiém 1a  dé tinh toan.
50% so voi nguong khuyén cao khoang 20 - 67% - Gia thé u6i danh ca:
theo Goode (2010) [17]; Zhang va cs (2009) [18].
Nghién ctru chon thong so dién tich bé mat A, ... =
Bang 2. Thong s6 ky thuat cia vat lieu (gia thé 13 ludi danh c4)

STT Thong so6 ky thuat Don vi Giatri
1 Loai vat liéu ché tao Nhua HDPE
2 Thé tich chiém ché (a) % 89,2
3 Kich thudc mat lugi cm 3x3
4 Puong kinh cta soi ludi mm 0,11
5 Khoi luong rieng (nén chat) kg/m’ 150
Nguon: Téc gid thuc nghiém trong phong thi nghiém, nam 2024.
2.2.4. Bo tri thi nghiém - Nghiém thic 3 (NT3): Vat lieu loc K; khong
Thi nghiém c6 4 nghiém thic, méi nghiem c¢6 suc khi (K;).
thitc 1ap lai 3 lan, gom: - Nghiém thic 4 (NT4): Vat lieu loc K, cé suc
- Nghiém thiec 1 (NT1): Ludi khong co suc khi  khi (K; + K).
@. Nhu vay, téng so 16 thi nghiém: N = s6 nghiém
- Nghiém thitc 2 (NT2): Luéi c6 suc khi (L + thicxsolaplai=4x3=1216.
K). So @6 b tri thi nghiém duoc thé hién & hinh 4.

00006
HEEOO

Hinh 4. So d6 b tri thi nghiém

()
O
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2.2.5. Cdc buoc tién hanh thi nghiém

Budc 1: Truoc khi tién hanh thi nghiém, mau
nudc thai dugc thu va phan tich, danh gia cac
thanh phan 6 nhiém ly, hoa, sinh ¢ trong nudc
thai nuoi tom thong qua cac chi tiéu sau: pH, DO,
BOD;, COD, TSS, @6 man, do duc. Pay 1a cac yéu
t6 @€ can ctt lua chon quy trinh xtt Iy phu hop.

Budc 2: Ngam gia thé trong nudc thai cho
hét mui (3 ngay), sau d6 cho gia thé vao trong
cOt mo hinh, nuéc thai dé nuoi bun hoat tinh 1a
nuoc thai 14y tir ao nuodi cho thém duong chat 1a
ché phidm Aquatic, suc khi dé tao 16p mang sinh
hoc trén gia thé. Sau khi van hanh mot thoi gian,
néu l6p mang sinh hoc da hinh thanh c6 mau
nau sam thi chuyén sang van hanh thi nghiém
chinh thtec.

Budc 3: Tién hanh thi nghiém chinh thuc:
Luu luong da duoc stt dung dé van hanh voi mic
tai nap thay luc (HLR) = 2,7 L/gi¢. Nudc thai tie
ao nudi tom duoc thu gom vao rén day ao, duoc
xi-phong dua ra ngoai vao hé thu. Mau nudc thai
duwgc thu vao can nhua 30 L, sau d6 duoc van
chuyén vé vi tri cia mo hinh dé thuc hién thi
nghiém. Nuoc thai dwgc bom lén binh Ma-ri-ot &
Hinh 1 (c6 van diéu chinh leu luong) cao +1,5 m,

sau d6 sé duoc x4 vao cO6t mo hinh. He thong
duoc van hanh lién tuc 10 gi¢ voi luu luong trén
nhim 6n dinh hé théng truoc khi thu mau. Thoi
gian thu mau 1a sau 10 gi¢ sau khi nudc thai duoc
x4 vao mo hinh. Tan suat thu mau 3 lan lién tiép
(mdi 1an cach nhau 3 gio). Tinh hiéu suat xtr ly
COD (néu khong cé su khac biét trong 3 1an lay
mau lién tiép) thi tién hanh thu mau chinh thic
dé danh gia. S6 mau can thu thap: 4 nghiém thic
x 3 1an lap lai ctia nghiém thttc = 12 mau va sau dé
phén tich cic chi tiéu nhu trinh bay & bang 3.
Mau nuéc duoc thu tai dau ra ctia md hinh (cé
cac 6ng xi-phong).

Budc 4: Danh gia két qua phan tich mau nuoc
sau xtt ly so v6i QCVN 02-19:2014/BNNPTNT
[11]: Tién hanh 14y mau - phan tich cac chi tiéu -
ghi nhan két qua va danh gia hiéu suat va hiéu qua
ctia mo hinh.

2.3. Van hanh va danh gia hiéu suat, hiéu qua
ctia m6 hinh xit Iy nuéc thai ao nudi tom

Mo hinh duoc thiét ké va lap dung xong thi tién
hanh van hanh mé hinh, tién hanh phan tich cac chi
tiéu duoc trinh bay & bang 3. Két qua duoc danh gia
so voi QCVN 02-19: 2014/BNNPTNT [11].

Béng 3. Cac chi tiéu va phuong phap phén tich

STT Chi tieu Don vi Phuong phap
1 DO mg/L TCVN 12026:2018 [19]
2 pH - TCVN 6492:2011 [20]
3 D06 man %o SMEWW 2520 B:2017 [21]
4 Do kiém mg CaCO,/L SMEWW 2320 B:2017 [22]
5 bo duc NTU TCVN6184:2008 (ISO 7027:1999) [23]
6 NH3 mg/L SMEWW 4500-NH s F:2012 [24]
7 H,S mg/L SMEWW 4500-S* .B & D:2017 [25]
8 Nhiét do °C SMEWW 2550 B:2017 [26]
9 BOD; (20°C) mg/L SMEWW 5210 B:2023 [27]
10 COD mg/L SMEWW 5220 B:2023 [28]
11 TSS mg/L SMEWW 2540 D:2023 [29]
12 Coliform | MPN/100 ml TCVN 6187-2:1996 (ISO 9308-2:1990) [30]
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Céc chi tieu & bang 3 duoc phan tich tai Phong
thi nghiém cta Trung tam Ky thuat Tiéu chuin Do
luong chat lwong Can Tho (s6 45, duong 3/2,
phuong Ninh Kiéu, thanh phé Can Tho).

S6 lieu phan tich mau nudc duoc téng hop va
tinh toan gia tri trung binh, do léch chudn bang
phan mém Excel. Ngoai ra, phuong phap phan
tich phuong sai (ANOVA) duogc st dung dé phan
tich su khac biét c6 y nghia thong ké ctaa gia tri
chi s6 6 nhiém ctia cac nghiém thirc va hiéu suat
xtt ly ciia cac nghiém thitc. Phép thit Ducan duoc

stt dung dé kiém dinh sy khac biét c6 y nghia
thong ké (o = 5%) giita cac nghiém thuc thi
nghiém. Pham mém TBM SPSS Statistics (phién
ban 19.0+) duoc st dung dé phan tich so liéu.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua xtt Iy chat hrong nuée theo cac chi
tiéu

Hinh 5 va 6 mo ta gia tri trung binh chat luong
nudc dau vao va ra cta hé thong twong tmg véi
tirng nghiém thic.

NT3

Nghiém thic

Hinh 5. Chi tiéu pH ctia 4 nghiém thitc
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Hinh 6. Chi tieu DO, NH;, H,S cfia 4 nghiém thic
Ghi chu: Cidc gid tri trong hinh thé hién Mean + SE (n = 3). Cdc chit cdi khic nhau thé hién su khic

biét nhau cé y nghia thong ké ¢ (5%).

- Gia tri pH: Nghién cttu ctia Chanratchakool
(1995) [31] da danh gia gia tri pH ctia nuéc ao nuodi
rat quan trong, anh hudng truc ti€p dén ting
truéng tom nuodi, pH thich hop cho tom nuéi ti
7,50 - 8,35 va khoang dao dong hang ngay khong
vuot qua 0,5. Két qua nghién ctru Lawson (1995)
[32] cho thay, pH la mot trong nhitng chi tiéu quan
trong dé danh gia chat lwong nuodc ao nuéi, khi pH

bién dong sé anh hudng t6i qua trinh sinh ly, sinh
hoéa trong co thé tom, lam anh hudng cac yéu to
khac trong ao nhu tdo n& hoa hay hinh thanh hoi
khi doc. Hinh 5 cho thay gia tri pH trung binh ctia
cac nghiém thic dao dong tir 7,39 - 7,93 va nam
trong gi6i han cho phép so vé6i QCVN 02-
19:2014/BNNPTNT [11] (pH = 7,0 - 9,0). Ngoai ra,
theo Lam Minh Triét (2008) [33], khi pH trong
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nudc c6 khoang gia tri pH = 7 -9 phu hop véi su
sinh trudng va phat trién ctia cac loai thiy sinh vat.

- Nong do oxy hoa tan (DO): Ham luwong DO
thuong c6 xu huéng gidm dan theo thoi gian nudi,
do su tich liay chat hitu co thong qua thic an du
thira, phan tom va nhu ciu oxy cho hoat dong ctia
tom [34]. Ngoai ra, theo Boyd va Green (2002)
[35]; Boyd va Tucker (1998) [36], luong thiic an
du thtra va su bai tiét cia tom sé ting dan va tao ra
su tich lity chat hiru co trong méi truong nuodi can
oxy dé phan hay. Hinh 6 cho thay, néng do DO &
cac nghiém thitc & mtc do cao hon gia tri toi thiéu
ctia quy chuén quy dinh (DO > 3,5) khi so sanh voi
QCVN 02-19:2014/BNNPTNT [11] va néng do DO
cia 4 nghiém thic khong khac biet (P > 0,05).
Theo két qua nghién ciru cta Lin va cs (1991) [37],
khoang DO thich hop cho sinh truong va phat
trién ctia tom thé chan trang 1a trong khoang 5,0 -
10,0 mg/L.

- Néng do NH,: Ham luong NH, duoc sinh ra
trong qua trinh phan huy cac chat hiru co giau
dam nhu: Thitc an thia, cac phiéu sinh dong thuc
vat, chat bai tiét ctia tom. V6i két qua phan tich chi
tiéu NH, chua qua xtt ly déu co gid tri 16n gap 21,6
lan so voi quy dinh, ching té chat lwong nudc thai
néu khong xt Iy sé bi 6 nhiém niang chi tiéu NH;,
gay huy diét mot so loai thuy san bén ngoai. Trong
nuoc thai, amoni tén tai dudi 2 dang la NH, va
NH," (trong d6 NH," 1a amoni, it doc). Do do6, xit ly
amoni trong nuéc thai chu yéu 1a xit ly amoniac
(NH.). D€ loai b6 amoniac ra khoi nudc thai, phai
nang pH t 10,8 - 11,5 bén%féch cho vo6i hoac xut

0

D6 man (“/00)
®
S

vao nude thai. O khoang pH nay, amoni sé chuyén
hoa thanh amoniac theo phuwong trinh phan tng
nhu sau: NH," (dung dich) - NH; (khi). Sau do,
tién hanh loai bé amoniac khéi nuéc thai bing
bién phap Air-tripping. Tuy nhién, trong mé hinh
xtr ly trén khong st dung bién phéap nay dan dén
viéc NH, (la khi doc) chuyén hoa manh va ting lén
trong moi truong pH thap va hoa tan trong nuéc
thai. Hinh 6 cho thay, khi thu mau danh gia chi
tieu NH; & dau ra thi gia tri néong do 6 nhiém ting
lén so voi dau vao, vi vay mo hinh xit Iy chi tieu
NH, chua hiéu qua.

- Chi tieu H,S: Hydro sulfide (H,S) la khi doc
nguy hiém nhat trong ao, c6 thé gay chét tom &
bat ctt thoi diém nao. Do vay, viéc kiém soat va
khong ché loai khi doc nay phai duoc thuc hién tot
trong ca vu nudi. Khi H,S dugc hinh thanh tir qua
trinh phan hily mun ba hitu co ctia vi khuin trong
diéu kién yém khi (khong c6 oxy). H,S sé két hop
voi hemoglobin ngin can viéc van chuyén oxy
trong mau, khién tom khong c6 da luong oxy can
thiét. Néng do H,S & 1op bun day cao hon nhiéu so
v6i moi truong nudce ao [38]. Theo Boyd va Green
(2002) [35], nuéc ao chta néong dd H,S trong
khoang 0,01 - 0,05 mg/L c6 thé gay chét cho cac
loai thuy sinh vat va gay doc cho tom. Két qua
nghién ctru cta Charatchkool va cs (2003) [39]
cho thdy, ham luong H,S thich hop cho ao tom
phai nho hon 0,03 mg/L.

Két qua & hinh 7 va 8 mé ta gia tri trung binh
chét luong nudc dau vao va ra ctia hé thong tuong
tng véi ting nghiém thtec.

NT1

Nghiém thirc

Hinh 7. Chi tiéu &6 min ciia 4 nghiém thic
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D6 kiém (mg CaCO3/L)

Nghiém thic

Hinh 8. Chi tiéu @6 kiém cta 4 nghiém thirc

Ghi chu: Cic gid tri trong hinh thé hién Mean + SE (n = 3). Cdc chit cdi khic nhau thé hién su khic

biét nhau co y nghia thong ké ¢ 5%.

- D6 man: Theo Wanninayate va cs (2001)
[40], @6 man t6i wu cho su sinh trudng va phat
trién cta tom 1a trong khoang 15 - 25%.. Ngoai ra,
két qua nghién ctu ctia Chanratchakool va cs
(2003) [39] cho rang, d® man cao hon 30%. tom
nuoi thuong bi bénh, dic biet 1a bénh dom tring
va dau vang; tom nudi & nong do mudi thap thi
bénh it xay ra nhung do min khéng dugc nho hon
7%o, vi néu do min thap hon sé lam tom bi coi,
mém vo ty 1é song thap. Két qua nghién ctru cta
Samocha va Prangnell (2019) [41] cho thay, do
min 20 - 30%o sé thich hop cho tom thé chan tring
phat trién tot. Trong khi d6, Vo Nam Sonva cs
(2014) [42] danh gi4a @0 man anh hudéng dén ty lé
song, ting truong va kha ning bai tiét cua tom
con, d0 man tot nhat dé tom ting trudng nhanh
trong khoang 10 - 30%o. Két qua nghién cttu dau ra
ctia mo hinh cting phu hop véi nguong nay. Hinh 7
cho thdy, nong do d6 min trudc xit Iy cao hon
QCVN 02-19: 2014/BNNPTNT [11]. Tuy nhién,
sau khi xt ly, ndng do muéi dau ra cia tat ca cac
nghiém thuic khong co khac biét (p > 0,05) va déu
dat QCVN 02-19: 2014/BNNPTNT [11].

- Do kiém: Do kiém 1a thong s6 quan trong dé
danh gia chat luong nuodc trong quéa trinh nuodi
tom. Theo QCVN 02-19: 2014/BNNPTNT [11], do
kiém thich hop cho su phat trién ctia tom thé chan
trang 1a khoang 60 - 180 mg/CaCO,/L. Nhung
theo két qua nghién ctu ctia Samocha va
Prangnell (2019) [41], do kiém thich hop cho tom

thé chan trang phat trién phai & mitc 140 - 180 mg
CaCO,/L. Két qua nghién ctru cia Bui Quang Té
(2009) [43] nhan dinh rang, d¢ kiém cang thap thi
tom 1ot xac kho cting vo, néu do kiém cao qua thi
au trung va hau au trung tom cham 16n, viéc tom
kho 16t xac hodc 16t xac khong thanh cong dan
dén bi chét. Hinh 8 cho thay, néng d¢ trung binh
do kiém co6 gia tri 189 + 8,49 CaCO,/L, cao hon
QCVN 02-19:2014/BNNPTNT [11]. Tuy nhién,
nong do do kiém ctia cac nghiém thitc sau khi qua
hé thong xtt Iy c6 xu huong gidm va & nguong dudi
cho phép cia QCVN 02-19:2014/BNNPTNT [11]
(ngudng 60 - 180 mg/CaCO,/L).

Két qua nghién ctu cho thay, cac chi tieu: DO,
pH, do min, do kiém, do duc, H,S cta 4 cac nghiém
thic déu dat QCVN 02-19:2014/ BNNPTNT [11].
Ngoai trir chi tieu NH; ctia 4 nghiém thic vuot
QCVN 02-19:2014/BNNPTNT [11]. biéu nay cho
thay kha nang xtt ly ctia mo6 hinh gan dat duoc so
voi tiéu chudn nuéc cap dau vao cho nudi tom.
Néu chi tieu NH; duoc xtt ly triet dé thi rat co y
nghia cho viéc tai st dung nudc thai (RAS) trong
nudi tom.

3.2. Hiéu suat x ly ctia mé6 hinh

Muc tiéu ctia nghién ctu la tim ra loai vat liéu
ré tién, chi phi van hanh thap, dem lai hiéu qua xt
Iy cao, da tién hanh danh gia hiéu suét xt ly ctia
cac nghiém thic d6i voi timg chi tieu. Két qua tinh
toan hiéu suat xir ly duoc trinh bay & hinh 9.
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Nghiém thirc

Hinh 9. Hiéu sudt xit Iy ctia cac nghiém thirc
Ghi chu: Cidc gid tri trong hinh thé hién Mean + SE (n = 3). Cdc chit cdi khidc nhau thé hién su khic

biét nhau co y nghia thong ké ¢ 5%.

Hiéu suat xtt Iy BOD; va COD trong nudc thai
d4u ra caa 4 nghiém thic déu giadm va dat QCVN
02-19:2014/BNNPTNT [11]. Hiéu qua loai bd
BOD; va COD trong nudc thai do qua trinh phan
huy chat 6 nhiém béi vi sinh vat trong mang sinh
hoc bam trén bé mat gia thé. Ngoai ra, viéc gitr lai
cac chat rin lo ling béi 16p mang loc va hap thu
trén 16p mang sinh hoc bén ngoai mang loc cing
g6p phan lam giam dang ké nong do BOD; va
COD trong nudc thai nuoi tom. Két qua & hinh 9
cho thiy, hiéu suat xtt ly BOD; va COD ctia cac
nghiém thirc twong duwong nhau (P > 0,05). Hiéu
suat xtr Iy thong s6 6 nhiém BOD, va COD ctia cac
nghiém thic khong cao, khoang tuir 42,8 - 50,7%,
nguyén nhan la do vi sinh vat trong mé hinh phan
hty hét cac chat hitu co hoa tan trong nudc thai
chua duoc hiéu qua. Muc tiéu ctia nghién ctu la
Iga chon duoc céng nghé xt Iy voi s van hanh
don gian nhung hiéu qua xit 1y cao thi viéc chon
nghiém thue 1 voi gia thé 1a luéi danh ca (khong
c6 théi khi) duoc chon dé ap dung vao thuc té.

Gia tri TSS trong nudc thai dau ra cta 4
nghiém thtc déu gidm va dat dat QCVN 02-
19:2014/BNNPTNT [11]. Hiéu suat loai bd cac
chat ran lo limg trong nudc thai 1a nho co ché loc
co hoc cac chat ran lo ltng duoc giit lai & cac 16
rong cta cac gia thé, su chin cac hat ran lo limg
lai bdi cac gia thé, su ling lai do trong luc (néu
khong thdi khi), sw bam dinh ctia cac chat ran lo

ltmg vao cac gia thé va sy phat trién ctia cac chat
ran sinh hoc [29]. Két qua & hinh 6 cho thay, hiéu
sudt xtt Iy TSS ctia cac nghiém thuc twong duong
nhau (P > 0,05). Muc tiéu ctia nghién ctru 1a tin
dung chon loai vat lieu sin cé & dia phuong (ludi
danh ca da qua stt dung) dé gidm gia thanh x ly
nudc thai ao nuoéi tom. Nhu vay, nghiém thic 1 voi
gi4 thé 1a ludi danh ca (khong cé théi khi) duoc vu
tién chon dé ap dung vao thuc té.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Céc chi tieu: DO, pH, do man, do kiém, H,S
cia 4 cic nghiém thac déu dat QCVN 02-
19:2014/BNNPTNT. Ngoai trir chi tiéu NH; ctia 4
nghiém thic vuot QCVN 02-19:2014/BNNPTNT.
Nuoc thai sau khi xtt Iy cta moé minh da thiét ké
dam bao chat luong nudc nim trong nguong cho
phép xa thai theo QCVN 02-19:2014/BNNPTNT.
Hiéu sudt xtt ly ctia 4 nghiém thirc doi voi timg chi
tieu nhu nhau (P > 0,05). Nghiém thic 1 (gia thé 1a
Iu6i danh ca khong c6 théi khi) duoc wu tién chon
dé ap dung vao thuc té.

4.2. Kién nghi

Can nghién ctru bién phap xt Iy nuoc thai & ao
nuoéi tom bang cac loai vat liéu sin c6 & dia phuong
dé giam gia thanh xt ly. Ché tao gia thé tu ché
bang cach tan dung luéi danh céa va cac day thing
nhua thai bé.
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Abstract

This study aims to test the potential use fishing nets for treating wastewater from intensive
whiteleg shrimp (Lifopenaeus vannamel) ponds. The study was conducted at a laboratory scale
using a custom-built experimental model. This research used K; media (biofilm surface area >
2,900 m2/m3) to test treatments with and without aeration. Its performance was then compared
with that of fishing net material (HDPE fiber, 3 x 3 cm mesh, density 150 kg/m?3) under both
aerated and non-aerated conditions. This research used one pilot in which each treatment unit
had a volume of 6.4 L. One unit contained 50% K; media, while another contained 89.2% fishing
net material by volume. The study results showed that parameters including DO, pH, salinity,
alkalinity, turbidity, H,S, BOD;, COD, TSS and coliforms in all four treatments met the
Vietnamese standard QCVN 02-19:2014/BNNPTNT. However, ammonia (NH;) concentrations
slightly exceeded the permissible limit in all four treatments, highlighting the need for enhanced
ammonia removal. Treatment 1 (fishing net without aeration) was selected for application in real
wastewater treatment.

Keywords: Fishing net materials, treatment efficiency, K, biofilm media, shrimp pond
wastewaler.
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