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TOM TAT

Nghé nuoi ca 16c ngay cang dugc chii trong trong xu huéng phat trién nganh thuy san & Dong
bang séng Ciru Long. Hinh thirc va quy mé nuéi ca duoc ngudi dan p dung da dang, trong dé quy mo
ho gia dinh thudong kha phd bién. Tuy nhién, chat luong nudc trong ao nudi chua dwoc quan taim va
kiém soat t6t. Két qua nghién ciru cho thay, chét luong nudc ao nudi bién dong qua timg thoi diém nudi
¢4, luu luong xa thai kha 16n va da phan 14 bi 6 nhiém hitu co va dudng chét. Két qua xtr Iy nude thai
a0 nudi ¢4 16c 16t bat biang cong nghé plasma lanh két hop keo tu - tao bong trén md hinh phong thi
nghiém cho thay, hiéu qua xir Iy cac chi tiéu SS, BODs, COD, photpho va coliforms dat trén 70%. Nudc
sau khi xtr 1y dat tiéu chudn QCVN 40:2011/BTNMT. Tuy nhién, d6 dan dién va hop chit ni-to trong
nudce van chua xir 1y triét dé, can dugce cai thién.
Tir khéa: Bé nudi ca loc 16t bat, Chat lugng nude, Keo tu - tao bdng, Plasma lanh, Xt Iy nudc thai

STUDY ON THE VARIANCE OF WATER QUALITY AND WASTEWATER
TREATMENT OF SNAKEHEAD (Channa striata) FISH CULTURED IN
LINED TANK POND

Pham Van Toan*, Mai Phuoc Vinh, Nguyen Van Dung
Can Tho University.

ABSTRACT

Raising snakehead fish has been paid attention to the development of aquaculture in the Mekong
Delta recently. The snakehead fish raising models and scale are very diverse. However, the variance of
water quality in the lined tank of snakehead fish culture has not been paid much attention and well-
controlled. Results of water quality monitoring in a lined tank pond showed that the water of the tank
was polluted by nutrients and organic compounds. In this study, wastewater treatment of the lined tank
of snakehead fish culture was performed by a combination of the coagulation-flocculation,
sedimentation, and cold plasma technologies at a lab-scale model. The results showed that the effluent
treatment efficiency of the model reached over 70% for SS, BODs, COD, phosphorus, and coliforms.
The quality of treated wastewater met the Vietnamese national regulation for industrial wastewater
quality (QCVN 40:2011/BTNMT). However, the removal of nitrogen from the water via cold plasma
was low effectiveness and electrical conductivity increased after treatment. It is necessary to be
improved for further researches.
Keywords: Coagulation-flocculation, Cold plasma, Lined tank pond, Wastewater treatment, Water
quality

bé 16t bat) va mirc do tham canh cao (Lé

MO DAU ‘ Xuén Sinh va D3 Minh Chung, 2009). Nghé
Trong nhing ndm gan day, ca 16c  nubi c4 16c phat trién nhanh giai doan 2006
(Channa sstriata) dugc nu6i pho bién & Dong - 2016, khoang 3,4 1an vé dién tich va 4,6

bang séng Ciru Long (PBSCL) Yé’i nhiéu lan vé san luong (Khoa Thity san - Pai hoc
hinh thirc da dang (nudi ao, véo, 1ong/bé va
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Cén Tho, 2017), tap trung chu yéu O cac tinh
An Giang, Déng Thép, Hau Giang, Cén Tho
va Vinh Long.

Ca l6c c6 dic tinh sinh ton rat khog,
¢6 thé chiu dung nhing diéu kién bat lgi cua
moi truong. Nhiét do thich hop cho cé phat
trién nam trong khoang 20 - 35°C, gidi han
chiu dung cua cé tir 15°C dén 40°C. Mic du
kha nhay cam voi sy thay ddi dot ngot cua
pH nuéc, ca 16c ¢ thé séng trong ca moi
truong nude axit va kiém nhe. Chung séng
chu yéu & nudc ngot, nhung van chiu dugc
nuéc lg (Duong Nhyt Long va cs., 2014).
Nhu ciu cua thi truong tiéu thy da tao ra
thach thire d6i voi nguoi nudi trong viée dau
tu nhiéu thic dn va nudi véi mat do cao.
Diéu nay dan dén cac van dé nhu: phat thai
lugng nudc thai va bun thai 16n; du thua
thirc an, chét bai tiét gy 6 nhiém ngudn
nude. Cac doc 6 hay cac chat 6 nhiém phat
sinh tir qua trinh phan huy chat thai trong ao
nudi gay tré ngai 16n ddi véi sy sinh truong
va phat trién cta ca. Cac két qua diéu tra cho
thiy, cac hinh thirc nudi ca loc trong ao 16t
bat can dugc thay nudc thuong xuyén din
dén viéc phat sinh nuéc thai kha 16n. Nudce
thai nay chira ham luong hitu co va dudng
chit kha cao; ngoai ra, con co thé chira mam
bénh va chat khang sinh. Tuy nhién, viéc
quan 1y va kiém soat chit lugng nudc thai tir
hinh thirc nuéi nay van chua dugc quan tam.

Cong ngh¢ plasma lanh cé hi€u qua
cao trong viéc xu 1y céc vi sinh vat
(Coliforms va E.coli), phan huy cac hop
chat hitu co ¢ dién 4p cao trong nudc thai va
lam giam khoang 50% nong do fenobucarb
trong nudc thai hoa chit bao vé thuc vat
(Nguyén Van Diing, 2015; Jiang va cs.,
2012; Clifford, 1999; Hey, 2013;
Tichonovas va cs., 2013). Plasma lanh c6
thé phan rd du luong thuéc khang sinh
sulfadiazine dugc st dung trong chan nudi
gia suc voi ham luong 10 mg/L (Rong va
cs., 2014). Keo tu - tao bong rat c6 hiéu qua

http://tapchi.huaf.edu.vn

trong viéc loai bd chét rin lo lung, hé tro
cho cac cong doan tiép sau nhu ling hay loc
hoat dong hi¢u qua. Trong nghién ctru nay,
dién bién chét luong nudc trong ao nudi ca
loc 16t bat va hiéu qua cua hai cong nghé
plasma lanh va keo tu - tao bong trong xtr ly
nudc thai tir ao nuoi ca dugc danh gia.

2. PHUONG PHAP VA PHUONG TIEN
NGHIEN CUU

2.1. P6i twong nghién ciru

Su bién dong chét luwgng cta nudce ao
nuoi dugc khao sat va danh gia tai ao nuoi
ca loc 16t bat. Hiéu qua xir ly nudc thai ao
nudi cé 16c 16t bat bang hé thdng két hop hai
cong nghé xu ly dugc danh gia qua mo hinh
qui mo6 phong thi nghiém.

2.2. LAy miu danh gia chét lwong nuwéc ao
nudi ca

Chat lwong nudc trong ao nudi ca loc
16t bat dugc khao sat tai mot ao nudi thudc
huyén Binh Minh, tinh Vinh Long. Ao nudi
duoc xay dung ndi hoan toan trén mat dat.
Dién tich cua ao nudi 1a 4 m x 3 m, chiéu
cao 1a 1,2 m. Ao duoc cau tao véi vat liéu
chinh la khung tre dugc bao xung quanh va
vai bat cao su dugc 16t phia trong khung. Ao
dugc ¢b dinh bang cac tru gd va dugc bao
boi ludi thép B40 nham bao vé 16p vai bat.
Muc nuée trong ao dugc gitr 6n dinh véi do
sau 1 m bang 6ng xa chng tran khi c6 mua
hay kiém soat nudc c6 thé bi tran khi cap.
Nudc trong ao dugc thay dinh ky thong qua
bng xa day c6 duong kinh 0,09 m.

Mau nuée duoc st dung dé danh gia
chat lwong nudc ao nudi dugc thu dang mau
gop ¢ 4 goc cua ao. Tai mdi goc ao, 2 lit
nude duoc lay va tron déu, cc thong sd chat
luong nudc tai hién trueong (pH, DO, nhiét
d6 va EC) duoc xac dinh. Sau d6 nude duoc
trit trong chai nhua 2 lit va van chuyén vé
phong thi nghiém dé phan tich cac chi tiéu
nhu Bang 1. Riéng chi tiéu téng coliform,
nuée dugc ly va chua trong lo thuy tinh d
duoc ria sach theo quy dinh. Mau nuéc ao
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duoc |4y tai nhitng thoi diém nudi khac nhau
dé danh gia chat luong nudc.

Hinh 1. Bé nudi ca 16¢ 16t bat

Nudc su dung cho thi nghiém danh
gi4 hiéu qua xtr Iy ciia mé hinh duoc 13y tai

() bé keo tu - tao bong

cdng xa cia ao nudi ca 1oc 16t bat. Thé tich
nu6e can cho mot 1an thi nghiém dao dong
tir 100 - 300 lit. S6 14n Iap lai cia thi nghiém
1a 3 1an. Céc chi tiéu chit luong cua nudc
dugc do dac & dAu vao va dau ra cua ting
cong doan cua mo hinh xir 1y.
2.3. Mé hinh xir Iy nwéc va bo tri thi
nghiém

Nghién ctru xtr ly nudce thai ca loc ao
16t bat dugc thyc hién trén mo6 hinh quy mé
phong thi nghiém, gdom 2 cum: cum bé keo
tu - tao bong va cum plasma lanh véi cong
suét 2,88 m®/ngay (Hinh 2).

X

2 ‘ R
et

(b) cum plasma lgnh

Hinh 2. M6 hinh h¢ théng xir Iy nudc thai ao nudi ca 1oc

1. Binh mariot

2. Luu lwong ké

3. Ngdan khudy nhanh
4. Ngdn khudy chagm
5. Ngan ldng

6. May khudy

Nudce thai nudi ca 16c duoc cho vao
bé keo tu - tao bong, tai day phén
Polyaluminium Chloride (PAC) 10% duoc
cham vao véi liéu lugng phit hop. Nuée sau
keo tu, dé 1éng 30 phut, dugc bom vao
budng plasma véi luu lwong xac dinh. Cum
plasma lanh dugc ché tao theo nghién ciru
ciia Nguyén Vin Diing va cs. (2017), dugc
diéu chinh voi dién 4p & 17 kV, luu lugng
khong khi vao cot plasma truc tiép 4 L/phut,
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7. Thung chira nuoc d‘d:u vao
8. Thung chira nwoc dau ra
9. May bom )
10. Luu lwong ke
11. Cot plas:ma
12. B¢ nguén
13. Mdy thoi khi
14. Céng tac diéu khiéen
va cot plasma gian tiép 10 L/phut. Sau khi
dugc xur Iy bang plasma lanh, nudc dau ra
dugc phén tich danh gia chét lugng trudce
khi thai ra ngoai moéi truong.
Thi nghiém chon liéu lwong phén
thich hop cho qua trinh keo tu - tao bong
Nude thai diu vao duoc thi nghiém
Jartest trén 6 cdc 1 lit v6i 6 lidu luong phén
PAC dugc chon, toc do khuéy tron: 150
vong/phut (khudy nhanh), 50 vong/phit
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(khudy cham). Két qua do dac do duc cho
thay luong phén PAC 250 mg/L 1 thich hop
nhat cho qua trinh xtt 1y. Trén co so cia liéu
lwong phén nay, mo hinh xt 1y nudc thai
duoc van hanh véi 3 1an lap lai.

Thi nghiém xac dinh luu lwong va 56
lan hoan luu mede & cét plasma

Thi nghiém xac dinh luu lugng va sb
1an hoan Iuu thich hop duoc thyc hién thong
qua khao sat 9 nghiém thuc: 1,5 + 1 (Luu
lwong 1,5 L/phut + Sb 1an hoan luu 1 1an);
15+2;15+3;2+1;2+2;2+3;25+1;
2,5 + 2; 2,5 + 3. Nghiém thirc dugc chon

tmg v6i luu lugng va sé 1an hoan luu sao
cho gia tri do duc, EC, COD va kha nang
sinh NO3 1a thap nhat.
2.4. Phan tich mu nuéc

Céc chi tiéu chat luong nudc cia mdi
thi nghiém dugc phan tich bang cac phuong
phap tuong tmg duogc trinh bay trong bang 1.
Céc quy trinh phan tich tuan theo tiéu chuin
“Standard Method for the Examination of
Water and Wastewater (APHA, 2012)” bang
cac thiét bi tai phong thi nghiém thudc Khoa
Moéi truong va Tai nguyén thién nhién,
Trudng Pai hoc Cén Tho.

Bdng 1. Phuong phap phan tich cac chi tiéu

Chi tiéu Pon vi Phuong phap
pH - TCVN 6492:2011
EC uS/cm TCVN 7324: 2004
Do duc NTU TCVN 6184 - 1996
SS mg/L TCVN 6625:2000
COD mg/L TCVN 6491:1999
BODs mg/L SMEWW 5210 B
Nitrit (NO2) mg/L TCVN 6178 - 1996
Nitrat (NO3") mg/L TCVN 6180 - 1996
Téng ni-to Kjeldahl (TKN) mg/L TCVN 6638-2000
Tong phdt-pho (TP) mg/L SMEWW:4500-P
Tdng coliforms MPN/ 100mL TCVN 8775:2011

2.5. Xir Iy s6 liéu

Sb liéu chat lwong nudc trude va sau
xtr Iy bang mé hinh dugc thong ké mé ta va
so sanh bang phan mém Microsoft Excel
2013.

Chat luong nude sau xir Iy bang mo
hinh dwgc danh gia bang cach so sanh véi
gi4 tri cho phép cua quy dinh k¥ thuét quéc
gia vé nuéc thai cong nghiép QCVN
40:2011/BTNMT (BTNMT, 2011).
3.KET QUA
3.1. Thong tin nudi ca léc trong ao 16t bat

Ngudn nude cap cho ao nudi 1a nude
song dd qua xtr Iy bang phuong phap keo ty,
ling va khir tring nhdm loai bo chat rén lo
limg, chét hitu co va vi sinh vat giy bénh.
Nudce thai tir ao nuoi dugc xa thai dinh ky
qua dudng 6ng xa day vé6i luong nudc thai

http://tapchi.huaf.edu.vn

b6 chiém 50% thé tich nudc trong ao. Sau
do, lugng nudc cip duge bd sung véi thé
tich tuong ung luong nudc thai. Tan suat
thay nudc ting dan theo thoi gian nudi. Ca
16¢ giéng duoc tha nudi véi mat do 1a 114
con/m?, véi kich thudce trung binh 12 10 mm.
Thirc an cho ca 1a thirc an cong nghiép dang
vién duoc thay dbi theo giai doan phat trién
cua ca. Trong giai doan tur 3 thang nu6i trd
di, ca dugc cho an vdi loai thuc an cong
nghiép hiéu Himart HCO1, v6i thanh phan
chinh gom protein (40%), canxi (1 - 2,5%),
phospho tong (1 - 2,5%), chét béo tong 6 -
8%). Tan suét cho an 1a 2 lan trong ngay,
lac 8 gid va 17 gid. Ca duoc cho in biang
cach rai tryc tiép thirc an trén mét ao vdi liu
luong thirc 4n ting dan theo khdi lwong cua
ca nuoi.
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3.2. Dién bién chit lrong ao nudi

Nudce thai ao nudi ca 1oc 16t bat duoc
liy theo hinh thirc 1y mau to hop tir bon goc
clia ao dé danh gia dién bién chit luong
nudc ao. Chat lugng nude ao nudi & giai
doan 1, 3 va 5 thang nudi dugc thé hién &
Bang 2. Qua 3 dot 14y mau, nudc ao nudi co
dic diém theo danh gid cam quan nhu sau:
nudc thai thudng c6 mau xanh, mui hoi cua
bun va mui tanh cua ca. Nhiét dd cua nudc
thai dao dong trong khoang 25,4 °C dén
30,7°C. Nguyén nhan cua sy dao dong la do
nhiét d6 nudc ao nudi phu thude vao nhiét

dd cia mdi truong xung quanh va nang
luong cta qua trinh phan hity cac hop chat
hiru co trong ao. Khoang nhiét d¢ nay thich
hop cho su sinh truong va phat trién cua ca
16¢c. Theo Pillay va Kutty (1990), nhiét do
thich hop cho ¢4 16¢ tir 25 - 35°C va c4 1oc
chiu dung duogc nhiét 6 thép tir 15°C va lén
dén 40°C. Gia tri pH trung binh ghi nhan
dugc qua cac dot léy mau la 6,53 + 0,10.
Gié tri pH nay kha phu hop vé6i diéu kién
song cla ca trong ao nudi. Ca loc c6 kha
nang chiu dung trong méi trudng nude co
pH thip 4 - 5 va khoang thich hop tir 6,5 -
8,5 (Courtenay va cs., 2004).

Bing 2. Chit lugng ao nudi ca 16c 16t bat

Chi tiéu Pon vi Dot 1 Pot2  Pot3 Tr?r?% 21)“1‘
Nhiét do oC 28,3 25,4 30,7 28,1+265
pH - 6,75 6,27 6,32  653+026
EC uS/cm 280 270 323 291 + 28
DO mg/L 0,3 0,77 067 0,58+ 025
ss mg/L 98,7 118,7 66,7 94,7 +2623
coD mg/L 99,3 160,4  118,8 159,5+ 40,26
TKN mg/L 15,7 22,4 167  18,3+3.6
TP mg/L 6,5 10,9 14  627+4,75
NOs mg/L 0,55 1,62 1,02 1,06+0,54
NOy mg/L 0,5 0,2 01  027+021
Coliforms  MPN/100mL 4600 4600 2400 3867 + 1270

Sau dau + la @6 léch chudn (n = 3)

Nong do 6xy hoa tan (DO) trong
nudc thai ao ca thong thuong tir 4 - 8 mg/L.
O nghién ciru nay, gié tri trung binh DO do
dac duoc rat thip (0,58 + 0,07 mg/L).
Nguyén nhan la do mat do nudi trong ao cao
(114 con/m?) nén nhu cau tiéu thy 6xy nhiéu
din dén ndng d6 6xy hoa tan thip. Mic
khac, sy phat trién ciia tio trong ao ciing
lam giam lugng 6xy hoa tan trong nudc ao.
Theo két qua do dac gia tri DO thap ¢ ca 3
dot do vao budi sang sém. Vao thoi diém
nay, lugng DO thap c6 thé do tao ho hip da
liy 0xy trong nudc & dém trude. Gia tri DO
trong ao nudi ¢, con phu thugc vao s6 lan
thay nudc va lugng nudc dugc thai bo.
Trong thoi gian dau, ca con nho lugng thire
an chua nhiéu nén tan suat thay nudc thap,
mdi 1an chi thay khoang 30% nudc trong ao.
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Khi ca duoc nudi khoang 3 thang, thi tin
sudt thay nuéc nhiéu hon, mdi lan thay
khoang 60 - 70% nudc trong ao. Nong do
DO cua nudc trong ao c6 xu hudng giam
theo thoi gian nudi con do su phén huy ham
lugng chét hitu co trong ao va do nhu cau
oxy cho hoat dong ho hip cia ca ting
(Lefevre va cs., 2016).

Nong do chét ran lo lung (SS) trong
nudc thai ao nudi dao ddng 16n. Gia tri SS
cao nhét lic c4 dugce nudi khoang 3 thang
(dot 2) (118,67 mg/L). Thoi diém lay mau
lac ca 16n, chat rén lo ling cao vi lugng thic
an du thira, chét thai cua ca ting. Nhu cu
oxy hoa hoc cua nudc trong ao nudi cao va
dao dong trong khoang tir 160 + 0,05 dén
238 + 0,17 mg/L. Két qua do dac COD phu
hop véi két qua do dac DO, theo huéng ham
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luong COD cao dan dén ham lugng oxy hoa
tan trong nudc gidm.

Nhin chung, dién bién chat luong
nudc trong ao nudi ca loc 16t bat dugc khao
sat qua ting thoi diém phat trién cua ca.
Hién nay, van chua c6 quy dinh bat budc vé
chat lugng nuédc d6i voi ao nudi ca loc 16t
bat. Tuy nhién, néu xét theo QCVN 40:
2011/BTNMT - Quy dinh k§ thuat qudc gia
vé nudc thai cong nghiép, thi SS trong nudc
thai vuot gia tri cho phép theo cot A (50

mg/L) va gia tri trung binh cia noéng do
COD ciing vuot qua gia tri trong cot B (150
mg/L). Nong do cta céc chi tiéu khac nhu
NOy, NOs, TKN va TP kha cao, nhung
chung van nam trong ngudng cho phép.
3.3 Két qua xir Iy nuée thai
3.3.1. Xdc dinh luu lwong va sé lan hoan lwu
nuoc ¢ cot plasma

Két qua thi nghiém xac dinh luu
lugng va s6 1an hoan luu & cot plasma dugc
thé hién ¢ Bang 3.

Bdng 3. Chat lugng nudc sau xur 1y trng véi thoi gian luu va so 1an hoan luu nudce & cot plasma

x . R COD NOz EC
Nghiém thic ~ D§ duc (NTU) (mg/L) (mg/L) (uS/em)

NT 1,5+1 19,36 66,76 0,52 621
NT 1,5+2 19,36 69,14 0,62 627
NT 1,5+3 19,37 68,96 0,77 623
NT 2+1 19,31 57,61 0,53 620
NT 2+2 19,32 59,99 0,63 626
NT 2+3 19,33 59,81 0,78 622
NT 2,5+1 19,56 71,13 0,51 620
NT 2,5+2 19,56 73,5 0,60 626
NT 2,5+3 19,57 73,32 0,75 622

NT a+b (a: heu lwong qua ct plasma; b: s6 lan hoan heu nweée qua cér)

Két qua thi nghiém cho thiy nghiém
thire v6i luu lwong 2 L/phit va sb 1an hoan
luu 1 1an ¢6 d¢ duc, COD, EC nho nhét so
v6i cac nghiém thue con lai. Thém vao do,
6 1 1an hoan luu, luong NOs™ sinh ra c6 ndng
do thép nhit & cac nghiém thuc. Do vay,
murc luu lugng va sé 1an hoan luu 2+1 dugce
chon dé van hanh thi nghiém chinh thuec.
3.3.2. Chat lwong nude sau xir Iy

Gia tri pH trung binh cua nudc thai
dau vao nam trong khoang can trung tinh
(6,7 = 0,3). pH ctia nudc sau xur Iy plasma
thuong giam, voi pH trung binh 1a 6,31 +
0,27, nam trong khoang cho phép cua
QCVN 40:2011/BTNMT, dat cot A. Trong
qua trinh tao plasma, khi N c6 trong khéng
khi duoc cip vao md hinh bi oxy hoa thanh
NOy, HNO; va HNO3 (Nguyén Vin Diing,
2015; Dojcinovic va cs., 2011; Manoj va
Reddy, 2014) lam cho pH cua nudc sau xir
1y giam nhung khong dang ké do thoi gian
xtr 1y bang plasma lanh ngan. D6 dn dién
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cua nudc thai ting qua cac cong doan xu 1y.
Sau cong doan keo tu va plasma lanh, EC
tang tr 592 + 42 uS/cm 1én 686 + 79 uS/cm.
Su tang nay mot phan do anh huéng tir qua
trinh phan ly cua pheén PAC tao ra cic ion
ton tai trong nude nhu H*, CI-, AP* tir quéa
trinh keo tu, cong thém luong ion tao ra khi
plasma hoat dong (Nguyén Vin Diing,
2015; Jiang va cs., 2012; Clifford, 1999;
Hey, 2013; Tichonovas va cs., 2013). Do
duc ctia nudce thai dau vao co giatri cao, 164
+ 19 NTU. Két qua thi nghiém cho thay do
duc cta nude sau xir Iy giam manh con 10,8
+ 11 NTU, dat hiéu suét xir 1y 93,4%. Do
duc dugc xtr 1y voi hiéu qua cao chi & cong
doan keo ty, khong co déu hiéu giam khi xur
1y bang cot plasma. Tong coliforms cua
nudce thai dau vao kha cao, 21000 MPN/100
mL. Sau xtr Iy bang keo tu va plasma lanh,
ndng do tong coliforms giam xudng con 860
+ 33 MPN/100mL, hiéu suét xir Iy dat 96%,
dat tiéu chudn xa thai cot A (QCVN
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40:2011/BTNMT). Tong coliforms dugc xir
Iy mot phén ¢ cong doan keo tu do qué trinh
vi khuan bam dinh vao cac bong can lang
xudng. Bén canh d¢, tia UV va song xung
kich sinh ra trong qua trinh plasma hoat
dong gay vo hi€éu héa DNA cua vi rat, vi
khudn va cac mam bénh khac, pha huy lién
két giita cac axit nucleic don phan ké nhau
trong DNA ciia vi sinh vat gay chét vi sinh
hodc gay ra sy xdo tron ma di truyén trong
phan tor ngan chian sy tai tao, dich ma
(Nguyén Pinh Thach va Nguyén Ngoc Son,
2016). Chinh kha nang nay ma cong nghé
xtr plasma lanh c6 hiéu qua rt cao trong

4S50
100
iso

100 b

175.00

Nong dd (mg/l)

viéc khir trung nuéc (Nguyén Vin Diing,
2015; Lackmann va cs., 2013).

Chat ran lo ling (SS) ciia nude thai
dau vao kha cao (175 + 28 mg/L). Qua qué
trinh xir Iy ndng d6 SS giam con 18,1 + 5,02
mg/L, tuong tng véi hidu suat xir 1y SS gan
90%. Nong do SS sau xtr 1y thap hon gié tri
cho phép cdt A QCVN 40:2011/BTNMT.
Luong SS giam chi yéu tir qua trinh keo tu,
cac ion duoc tao ra khi PAC bi thily phéan c6
kha nang trung hoa dién tich cac hat keo,
hinh thanh két tia AI(OH)s hap phu cac hat
keo va kéo theo chat ran lo ling trong nudc
thai ling xudng (Bui Thi Tuyét Loan, 2012;
Lé Hoang Viét va cs., 2017).

393.00 — QCVN 40:2011(A)

800

2800

BODS

@ Truoc xwly BSau xuwly

Hinh 3. N6ng d6 SS, COD va BODs trudce va sau xu 1y

Nong d6 COD giam tir 393 + 23
mg/L xudng con 63 + 9,5 mg/L, thap hon
QCVN 40:2011/BTNMT (c6t A), voi hiéu
sudt xir 1y 84%. Céc chét hitu co trong nudc
thai ton tai & dang SS hay dang hoa tan (Lé
Hoang Viét va cs., 2017). Khi nong do SS
giam thi nong ¢ COD ciing giam. Bén canh
d6, qué trinh 6xy hoa chuyén hoa cac chat
hitu co trong nudc thai bdi cac tdc nhan:
ozone, Hy0O,, *OH, O*, H*, O, *, HO»*, cac
song xung kich, dién truong va tia UV sinh
ra khi plasma hoat dong (Jiang va cs., 2012)
lam giam ham luong chit hitu co trong
nudc, kéo theo ndng dd COD ciing giam (Lé
Hoang Viét va cs., 2017). Tuy nhién, hi¢u
qua xu ly COD ¢ cong doan plasma khong
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cao, chua da dé oxy hoa hoan toan cac chit
hitu co.

Thanh phan nudc thai & bé nudi ca
16¢ cha yéu 1a cac chat hiru co d& phéan huy
sinh hoc cho nén qua trinh keo tu tao bong
dé dang loai bo cac thanh phan nay thong
qua co ché hap phu céc chét hitu co trén bé
mit ctia cac hat keo, két hop v6i qué trinh
6xy hoa & cong doan xir Iy bang plasma lanh
phia sau. Két qua ndng d6 BODs ciia nudc
thai dau ra giam con 28 + 6,5 mg/L, thap
hon QCVN 40:2011/BTNMT cot A, voéi
hiéu suét xur 1y 14 91%.

Nong d6 tong phdt - pho cia nudc
thai dau vao khong cao nén viéc loai bo
thanh phan nay kha don gian thong qua co
ché ciia qué trinh keo tu tao bong. Két qua

Pham Vian Toan va cs.



TAP CHI KHOA HQOC & CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 5(1)-2021: 2300-2309

phan tich cho thiy nong d6 tong phdt - pho
giam manh tir 8,8 £ 1,2 mg/L xuéng con 0,6
+ 0,15 mg/L. Cong doan plasma lanh phia
sau khong c6 kha ning xur 1y phét - pho.
Luong phdt - pho giam 1a do phén PAC

1400 ¢
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e fa
s ~
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e

ool \\
4.00 ES‘;::;

s
o

phan mg véi cac dang ortho phbt-pho va
poly phét-pho trong nude thai tao thanh két
tia AIPO, va ling xudng lam giam nong do
TP trong nudc theo phan tng sau:
AP + H,POsE™ <> AIPO4 + nH*

— QCVN 40:2011(A)

0.28

P ]

e

8 Trwde xir Iy

TKN

NO2.

2 Sau xu ly

Hinh 4. Nong 6 TP, TKN va NOy trudc va sau xir Iy

Dbi v6i chi tidu TKN, chi tiéu nay
duoc xur 1y hi€u qua ¢ cong doan keo tu, con
cong doan plasma lanh chi xtt 1y né dugc
khoang 3%. Cu thé sau khi nuéc thai qua
cong doan keo tu - tao bong, TKN giam tir
11,1 + 2,3 mg/L xudng con 7,27 + 1,34
mg/L. Céc chit nito hitu co va NHs* bam
trén céc hat keo va bong cin ling xudng sau
cong doan keo tu - tao bong can gidm lam
noéng do TKN. Ngoai ra, mot phan nhé cac
chat nito hitu co bi oxy hoa va phan huay
thanh cac chat v co dudi tac dong cua
plasma.

Nhu da dé cap ¢ trén, hoat dong cla
plasma lanh lam san sinh cac tac dong phu
khong mong mudn nhu tao ra NO3™ va NOy
(Nguyén Vin Diing, 2015; Jiang va cs.,
2012; Clifford, 1999; Hey, 2013;
Tichonovas va cs., 2013). Trong thi nghiém
nay, ndng d6 NOs™ & nudc thai dau vao mo
hinh khong phat hién. Sau khi xir Iy qua

http://tapchi.huaf.edu.vn

cong doan plasma lanh, nitrate ciing khong
sinh ra c6 thé do thoi gian xir Iy & cong doan
plasma ngan. Riéng ddi véi chi tidu nitrit
(NOy), ndng d6 dau vao khong phat hién.
Tuy nhién, nitrit lai dugc phat hién sau cong
doan xtr 1y bang plasma lanh, nhung ndng
dd khong qua cao, (0,227 mg/L), khong
dang lo ngai.

Nhin chung, viéc két hop hai phuong
phép keo tu - tao bong va plasma lanh trén mo
hinh phong thi nghiém cho thay hiéu qua cao
trong viéc xur Iy nudc thai ao nudi ca loc. Cac
chi tiéu chat lugng nude sau xir 1y dugc so sanh
voi QCVN 40:2011/BTNMT (cot A) nhu &
Bang 4. Viéc van hanh mé hinh bé keo tu - tao
bong dé xir Iy loai nudc thai ao ¢4 16c cho hidu
qua xir I céc chat 6 nhiém cao. Tuy nhién, qua
trinh keo tu bang phén PAC tao thém mot s6
mubi hoa tan trong nudc lam do dan dién trong
nudc ting cao anh huéng dén hiéu suat sinh
plasma ctia m6 hinh plasma lanh.
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Bing 4. Nong d6 mot s chi tidu ciia nude sau xir Iy & mo hinh phong thi nghiém

Chi tiéu

Gia tri QCVN40:2011/

BTNMT (A)
pH 6,31 6,0-9,0
Do duc (NTU) 10,8 -

SS (mg/L) 18,1 50
COD (mg/L) 63 75
BODs (mg/L) 28 30
Nitrite (mg/L) 0,28 -
Nitrate (mg/L) KPH -
TP (mg/L) 0,6 4
TKN (mg/L) 7,27 -
Tong coliform (MPN/100 ml) 680 3000
Hi¢u qua x&r 1y cac chit 6 nhiém & TAI LIEU THAM KHAO

cong doan plasma lanh thip. Dién ap st
dung khéng phu hop cho viéc hinh thanh
cac tac nhan oxy hoa manh trong nudc dé
oxy hoa va phan huy cac chat 6 nhiém. Hiéu
qua xur ly nudce thai cia md hinh phong thi
nghiém cao, trir gid tri EC sau xir ly tang.
Nudc thai sau xir Iy cua hé théng dat cOt A
cia QCVN 40:2011/BTNMT.
4. KET LUAN

Két qua theo ddi chét lugng nude ao
nudi cé 16c 16t bat cho thiy chat luong nuéc
thay d6i theo ting thoi diém phat trién cua
ca. Nudc thai bi 6 nhiém hiru co, dudng chét
va tong ran lo limg va mot sé6 mam bénh
phat sinh trong qua trinh nudi. Piéu ndy anh
hudng dén chat luong nude ciing nhu gy 6
nhiém mai truong khi phat thai ra ngoai.

Mo hinh céng nghé két hop giita keo
tu - tao bong va plasma lanh c6 hi¢u qua
trong viéc xur ly nudc thai ao nudi ca loc.
Cac chi tiéu cta nudc sau khi xur 1y dat qui
chuin QCVN 40:2011-BTNMT. Tuy
nhién, hiéu qua xur 1y cac chéat 6 nhiém &
cong doan plasma con thap. Can nghién ciru
nang cao kha nang hinh thanh tac nhan oxy
ho4 khi plasma hoat dong dé ting hiéu qua
xtr 1y cac chit 6 nhiém.
LOI CAM ON

D¢ tai nay dugc tai trg boi Dy 4n Nang
cap Truong Dai hoc Can Tho VN14 - P6

bang ngudn von vay ODA tir chinh phii Nhat
Ban. Nhom tac gia xin tran trong cam on.
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