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ABSTRACT 
Application of bioflocculant-producing bacteria to treat water in bronze 
featherback and anabas fish three-month old fish ponds al Vi Thuy district 
(ababas fish) and Long My district (bronze featherback fish), Hau Giang 
province composed of two stages: bio-floc (bacteria (0.2% v/v) and PAC 
(0.05% w/v) and Lemna (aquatic plant). The results showed that 
concenfrations of TSS. COD. BODs, TN, Nitrite, Nitrate, TP and PO/' in water 
of bronze fealerback fish pond decreased strongly after 1 hour applying bio-
floc and after 72 hours, all of data were lower than A standard oj 
QCVN40:2011/BTNMT; Ammonia concentration increased from 1 to 3 days 
but it reduced strongly when water was moved to Lerana pond. Concenti-ations 
of COD, BODs, TP, Nitrite. Nitrate in water of anabas flsh pond decreased 
under A standard of QCVN40 after 3 days applying bio-floc however 
concentrations of Ammonia, PO/; TN increased during 3 days after applying 
bio-floc and they only reduced strongly under A standard of QCVN40 when 
water was transferred to Lemna pond; neutral pH of water (two ponds) 
clianged slowly. This process was applied for water treatment of three-month 
old bronze featherback fish and ababas flsh ponds successfully with data under 
a standard of QCVN40 in a short time (3 days for bio-floc stage, 2 days for 
Lemna stage) with low cost 

TOM TAT 

tJng dung vi khudn tgo chdt kit tii sinh hoc xu ly nudc ao cd thdt lat vd cd ro 
ddng 3 thdng tudi d huyen Vi Thiiy (cd rd ddng) vd huyin Long My (cd thdt 
lat). tinh Hgu Giang gdm hai giai doan: su dung bio-floc (bao gdm vi khudn 
(0.2% the tich/thi tich) vd PAC (0.05% trgng lugng/thi tich) vd beo tdm. Kit 
qud ghi nhgn sau khi xu /)5 bio-floc 1 gid, nudc ao cd thdc ldc cd hdm luang 
tdng chdt rdn la lung (TSS), nhu cdu oxy hod hoc (COD), nhu cdu oxy sinh hgc 
(BODs). tdng N (TN), Nitrite, nitrate, tdng P (TP) vd PO/- gidm ddng ki vd dn 
dinh, sau 72 gid lugng TSS, BODs trong nudc ao gidm din logi A cita 
QCyN40:2011/BTNMT; hdm luang amoni tdng nhung gidm nhanh a giai dogn 
beo tdm. Hdm luang COD. BODs, TP, nitrite, nitrate trong nudc ao cd rd gidm 
din ngdy thu 3 sau khi xir ly chi phdm bio-floc dgt logi A cita QCVN40 tuy 
nhien hdm lugng PO/" tang sau 24 gid; hdm lugng TN vd amoni tang cao 
trong sudt 3 ngdy xir ly vd khi nudc chuyin qua ao cd bio tdm. cdc chi tieu ndy 
gidm dgt logi A cua QCVN40; pH nudc ao cd trung tinh vd it thay ddi. Quy 
trmh ung dung ehi phdm bio-floc xir ly nudc ao cd thdt lat vd cd rd ddng 3 
thdng tudi daoxuly (3 ngdy) vd ao beo tdm (2 ngdy) thdnh cdn^ vdi nhirng chi 
liiu dgt logi A cda QCVN40 trong thdi gian ngdn vdi chi phi thdp. 
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1 GlCfl THIEU 

Hien nay, phong trdo nudi ca that lat 
(Notopterus notopterus)[Pa\las, 1969] vi cd rd 
ddng (Anabas testiidineus)\Bloch, 1792] tham canh 
d Ddng bang sdng COru Long dang tang nhanh vi 
di$n tich ao nudi ttong do cd tinh Hgu Giang vdi 
80 ha vao nam 2011 (thdng kl diln tich ao nudi 
thuy san Hgu Giang, 2012) dac bilt la cdc huyen 
Long My, Vi ThuJ. Ben canh do, chat thai ao nudi 
ea (gdra cd nudc thai va bun day ao) dugc tao 
thanh do s\r xdi mdn ldp dat tten bd ao nudi; lugng 
thiic an du thira, xac vi sinh vat va dong thuc vdt 
phil du, chat bai tiet cua ca lang dgng va hien dien 
ttong nudc ao nudi ci, lam d nhilm de gay benh tat 
cho ca nudi. Dilu nay ddi hdi phai cd mdt quy ttinh 
xu- ly ngudn nudc ao nudi cd thit lit va ci rd ddng 
tiuch hgp. Bien phap xir ly nudc ao nudi ca don 
thuin la thay nude mdi (2 lin/thang), nudc ao ca 
phan ldn dugc bora true tiep ra sdng rach gay ra su 
d nhiem din mdi trudng tu nfailn va inh hudng siic 
khoe ca nuoi. Ngodi ra, cac biln phip hda hgc 
(dung hda chat) va ca hgc (tao oxy ttr guong quay) 
cung dugc cdc ndng dan ap dung nhung c6 phdn 
han chl vi tdn kem so vdi dien tich ao nudi nhd. 
Mgt ttong nhiing bien phdp dugc dl nghi sii dung 
la biln phap sinh hgc trong do sii dung cac nhdm vi 
khudn tao ra chat ket tu sinfa hgc de gom cdc thanh 
phan failu CO la limg ttong nudc va lang xudng 
diy ao. 
Bang 1: Thanfa pfadn ly faoa tinh cua nude ao ea nudi 

Phdn B: Ndng nghiip, Tbiiy sdn vd Cong nghf Sinh hoc- 33 (2014): 46-52 

Nhilu gidng vi khudn cd the sdn xudt kit tu 
sinh hgc nhu: Bacillus licheniformis sp. (Hiroaki 
va Kiyoshi, 1985), vi Nocardia amarae YKl 
(Takeda et ah, 1992) cd kha nang sdn xuat chat ket 
tu sinh hgc la protein, Alcaligenes latus KT201 
(Toeda va Kurane, 1991) vd Bacillus subtilis 
IF03335 cd kha ndng sdn xudt chat kit tu sinh hgc 
Id polysaccharide ttong khi dd Arcuadendronsp. 
TS-4 va Arthrobacter sp. (Wang et al., 1995) ed 
khd nang san xudt chit kit tu sinli hgc li 
glycoprotein. Muc tieu ciia de tai la iing dung cac 
chiing vi khuan tgo chdt kit tu sinh hgc (kit hgp 
mdt Iugng nlid chat tea lang PAC) va beo tdm dl 
xu ly hay loai bd cac dgc chat trong nudc ao cd tiiat 
lat va cd rd ddng. 

2 VAT LIEU VA PHlTonVG PHAP 
NGHIEN CUtJ 

2.1 Vatlifu 

- Dia dllm tfai nghiem: ao ca that lit cua hd 
Tran Lam, huyen Long M^, tinh Hau Giang (tii 22 
thing 2 nam 2014 din 28 tiiang 2 nam 2014); ao ca 
rd ddng ciia hd Hoang Xera d huyen Vi Tliiiy, tinh 
Hau Giang (tii 5 thaiig 3 nam 2014 din 12 thdng 3 
nam 2014). Ca hai hd nudi ca chuyen nghiep, tham 
canh va ca thit d giai doan 92 ngay tudi. Thanh 
phan ly hda tinh cua nudc ao cd trudc khi xii ly chl 
pham bio-floc ttinh bay trong Bang 1. 

giai doan 3 thing tudi 
Chi ti£u 

Ca that lat 
Ca ro d6ng 

Ngudn phdn tich: 

pH Amoni 
(mg/I) 

6,99 3,39 
7,45 42,5 

P04^ T N NOl- N03-
(ms/l) (mg/I) (mg/l) (mg/l) 

0,01 6,72 0,43 0,04 
3,90 8,40 0,07 0,03 

Trnng tdm Ky thudt vd Ung dung Cong nghi TP. Cdn Tha 

T P 
(mg/I) 

5,62 
1,92 

TSS C O D BODs 
(mg/1) (mg Oj/I) (mg Oj/1) 

127,5 64,5 27,5 
251,5 195,5 79,5 

Qua kit qua tir Bang 1 cho thay chdt lugng 
nudc ao cd rd ddng qua kem hay d nhiem nhieu 
ddc chat han nudc ao ca that lat nhdt la ham Iugng 
amoni, TN, TSS, COD vi BOD5. 

Vi khuan tgo chat kit tu sinh hgc: Hai 
ddng (chiing) Bacillus megaterium DTOIP (D^g 
Thi Huynh Mai et al. 2013) va Agrobacteriiim 
tumefaciens ST37S (Dang Thi Huynfa Mai et ai 
2014a) dugc sii dung ttong thi nghiem nay. Hai 
ddng dugc nhan nudi ttong mdi trudng thich hgp 
cho den khi dgt mat sd >10^ ti bao/ml, dung dich 
huyen phii vi khuan dugc sii dung true tilp ttong 
nudc ao nudi cd that lat va cd rd dhng. 

2.2 Pfauong pfaip nghiin cuu 

Nudc ao cd tiiat lat hay ci rd ddng dugc bom 
sang 1 ao di xii Ii? bio-floc cd lot tim nylon d day 

ao de cho nudc khdng bi thara vao dat (Hinh la), 
lugng nudc bom tir ao nudi sang ao xii IJ' tir 100 
m^ (ao ca rd ddng) den 300 m^ (ao cd that lat), sau 
dd bd sung che phara bio-floc (0,2% the tich/the 
tieh) va PAC (poly alumium chloride)(0,05% trgng 
lugng/thl tich) bang pha rieng timg loai vao ttong 
xd ldn dl phdn phdi cho deu ttong nudc (diing 
chdn lua nhieu lan)(hinh lb). De yen ttong 1 gid, 
lay mau nudc va chuyen ngay vl Can Tha de do 
pH, ham lugng amoni, P04^-, TN, TP, Nittite, 
Nittate, TSS, COD, BOD5. Miu nudc dugc thu sau 
24, 48 va 72 gid de do cac chi tiiu trin. Sau 3 
ngay, nudc dugc bam sang ao cd beo tim trong 48 
gid va lay mau nuac de do cac chi tiiu trin (Hinh 
Ic va Id). Thi nghiem dugc bd tti theo thi thiic 
hodn toan ngau nhien vdi 2 lan lap lgi (2 ao). 
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Hinh la: Nuoc ao bum vao ao xu ly bio-floc Ilinh Ifa Xuly chl pfadm bio-floc 

Hinfa le: Ao chua beo tam 

pH nudc ao dugc do bang pH kl, Araoni do 
bang phuang pfadp so miu vdi thudc thir Pfaenol-
Nittoprusside, Ortfaophospfaate do bang phuong 
phdp so miu (Oniani), Hdm lugng N tdng (TN) 
tiieo phuang pfadp TCVN 6638:2000, Nittite 
(phuang phip SMEWW 4500-NO2-B:2012), 
Niti^te (phuong phip SMEWW 45OO-NO3-E-
2012), Tong P (TP)(phuong pfadp SMEWW 4500-
P E:20I2), Tdng chit rdn la liing (TSS)(phuang 
phap SMEWW 2540 D:2012), Nhu cdu oxy hda 
hgc (COD)(phuang phdp 8000 DR/2800 quang pho 
ki), BOD5 d 20''C (phuang pfadp SMEWW 5210 
D:2012). Tdt cd cdc mau dugc do tgi Trung tam KJ 
thudt vd XSng, dung Cdng nghe Tfainh ph6 Can Tho 
ttur eic chi lilu nhu pH, amoni, orthopfaosphate do 
tai PTN Vi sinh vat Mdi trudng, Vien Nghiin ciiu 
& Phdt ttiin Cdng nghe Sinfa hgc, Trudng Dgi hgc 
Can Tha. 

Sd Ii|u thi nghiera dugc thdng kl bdng phdn 
mini SPSS16 dugc su dung de phan tich phuang 
sai ANOVA, kilm dinh Duncan cho cdc gia tri 
ttung bmh nghiera thiic. 

Hinfa Id: Nudc ao beo tam sau 2 ngay 

3 KET QUA VA THAO LUAN 
3.1 XIT I;̂  bio-floc va bio tam fr nudc ao cd 

thdtlit 

pH nudc ao cd sau khi xii ly bio-floc hay d ao 
beo tam, it cd su biin ddng vd d miic tnmg tinh 
ttong sudt thdi gian tiii nghiem (5 ngiy). Him 
lugng orthopfaosphate. Nitrite vd Nittate ttong 
nude ao ed thdt lit rdt tiidp (dudi raiic cho phip cua 
QCVN40) dgc bill Ii hdm lugng P tong (TP) ttong 
nudc gidm din tiieo thdi gian va thip nfadt kfai nudc 
ao cd chuyen sang ao beo tdra (Bdng 2). Ham 
lugng amoni ttong nudc ao sau khi xii ly bio-floc 
ting din nhung ham lugng tdng N (TN) th^p d k 
tiieo tiiai gian cd le qua ttinh ehuyin ddi N sang 
dgng amoni trong nudc nin lam cho lugng TN 
giim nhung lugng amoni tdng ddn tuy nliiln khi 
nudc chuyin sang ao beo tiii cd hai diu gidm tfaap 
so vdi tieu chudn A ciia QCVf>J40 (Hinh 2). 

Ham lugng cfadt rdn la liing (TSS), nhu cau oxi 
fada fagc (COD) vd nhu ciu oxi sinh bgc (B0D5) 
gidm dan tiieo tiidi gian vd thdp nhdt khi nudc 
chuyin sang ao bio tam (Hinh 3), dual miic cho 
phep ciia QCVN40. 



Tgp chi Khoa hgc Trudng Dgi hgc Cdn Tha Phdn B: Nong nghifp. ThiQ'sdn va Cdng nghi Sinh hgc 33 (2014)- 46-52 

Bang 2 : Hieu qud ciia bio-floc t r i n gia t r i p H nuo'c va h a m Iugng orthopfaosphate, nitri te, n i t ra te va 
T P t rong n u d c ao cd thdt lat 

Sir d u n g cfae p h a m bio-floc s ir ly nirde ao ca „ - , , , , ^ . , „ „ . „ , , , „ , 
cuiti^. T -.t. 'i u- c—\ E — \ c—^ S—r^Xir ly n u d c d a o C V QCVN40: 
C h l tieu Truffc kbi Sau 1 Sau 1 Sau 2 Sau 3 •' ^^^ ^ ; _ ,^, ^ ^ 

T N gifr ngdy ngay ngay 
beo t a m (%) 2 0 1 I / T N M T 

pH 6,99a 6,77b 6,78b 6,70b 6,80b 
P04^-(mg/l) 0,01f 0,41e 1,13c 1,83b 2,77a 
NO2- (mg/l) 0,43 0,02 0,02 0,02 0,02 
NOa" (mg/l) 0,04 0 PH 0 PH 0 PH 0,03 
TP(mg/ l ) 5.62a 2.83d 3,Q8c 2,65e 3.80b 

7,33c 
0,73d 
0,02 
0,06 

0,62f 

0,18 
1,73 

0,28 

6-9 
6* 

0,01* 
50* 

4 
Ghi chd: OPH (khdngphdt hien); * theo TCVN5945-2005. nhihig sd theo sau citng 1 chU khdng khdc biet a 1% 

CV(Amoni)=0,27% 

Amoni CV(TN)=0,32% 

TN 

Igiof 24 gior 48 gio* 72 gior 

Hinh 2: Hi^u qua ciia bio-floc vk beo t a m t ren h a m lirgng amoni va tong N t rong niro'c ao ca tha t l i t 

Nhung edt cd sd theo sau citng 1 chir khdng khdc biit y nghta thdng k^ dinuc dd 1% 

• TSS CV(TSS)=1,09% 

• COD CV(COD)=1,90% 

• BOD cV(BOD)= 2,62% 

ba t dau 1 gior 24 gid* 48 giof 72 gior Ao beo 

Hinh 3: Hieu qua ciia bio-floc \k beo tam tren bam lirgng TSS, COD va BODs trong nir^c ao ca that lat 

Nhiing cot cd sd theo sau ciing I chU khdng khdc biet y nghta thong ke d muc do 1% 

49 
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3.2 Xu ly bio-floc va beo tam a nudc ao ca 
ro dong 

Trong kfai dd d nudc ao cd rd ddng cd pH ludn 
d miic tten gid tri 7, ham lugng orthopfaosphate ddt 

ngdt tdng cao sau khi xu Iy chi pfaim bio-floc vi 
ehi giim tiiip khi nudc cfauyin sang ao beo nfaung 
cdc gid tti nittite, nittate, tdng P (TP) diu d miic 
tfadp hay khdng phdt hiln (Bang 3). 

Bang 3: Hi^u qua cua bio-floc tren gia tri pH nudc va ham lugng orthopfaosphate, nitrite, nitrate vi 
TP trong nude ao ci rd dong 

Sir dung cfal phdm bio-floc xii I;̂  nudc ao ca Xul;f 
Chitieu Trudc kfai Sau 1 gifrSau 24 gifr Sau 48 Sau72nufrcfrao 

TN gid gifr beo tam 

QCVN40: 
CV 2011/TNivrr 

(%) 
pH 7,45a 6,96d 7,18c 7.14c 
PO^̂ - (mg/l) 3,90e 68,05b 77,05a 38,95d 
NO2- (mg/l) 0,43 0,02 0,02 0,02 
N03-(mg/l) 0,04 OPH 0 PH 0 PH 
TP (rag/l) 1,92b 2,68a 0,65d 0,85c 

7,13c 
40,05c 

0,02 
0,03 

0,53e 

7,32b 
0,23f 
0,02 
0,06 

2,64a 

0,18 
0,26 

0,06 

6-9 
6* 

0,01* 
50« 

4 

Ghi chd: 0 PH (khong phdi hiin); * iheo TCVN5945-2005. nhirng sd iheo sau citng 1 chit khong khdc biel d 1% 

Hira Iugng araoni ttong nuac ao nudi cd rd 
ddng qud cao (cd 11 cd dugc cho dn tfaiic an sdng 
che bien tgi chd) ddng tfadi fadm lugng tdng N (TN) 

43.3b 441a 

ciing tdng ttong sudt thdi gian xix ly bio-floc vd chi 
giam thap khi chuyen nudc xu" l^ bio-floc sang ao 
chiia bio tim (Hinh 4). 

CV(Amoni)=0,71% 

CV(TN)=0,11% 

bat dau I g i d ' 24 gid* 48 gifr 72 gifr Ao beo 

Hinfa 4: Hi^u qua ciia bio-floc va beo tam trin faam I I lugng amoni va tdng N trong nude ao cd rd ddng 

Nhiing egt co so theo sau ciing 1 chir khong khdc bifly nghia thing kid mitc do 1% 

Tuy nfailn. hara lugng tdng chdt rdn (TSS), nhu cd khd nang kit tu 99,6% dung dich Kaolin vdi lilU' 
ciu oxi hda hgc (COD) vd nhu cdu oxi sinfa hgc 
(BOD5) gidm manli ngay sau khi xu ly chi phdm 
bio-floc vd keo dii ttong sudt thdi gian xii ly d ao 
nay (Hinli 5), ao nudi ca rd ddng sir dung thOrc an 
tu chl nin nudc da cd nhilu chdt rdn (thiic an thiia) 
vi thi cac chat kit tu tir vi khuan nhanh chdng gom 
cic chit nay va ldng xudng diy ao nen hara lugng 
TSS gidm nlianh cung vdi him luang COD va 
BOD5. 

Tfaeo Deng et al. (2002), cfait kit tu smh hgc 
MBFA9 san xudt ttr ddng Bacillus mucilaginosus 

lugng chi vdi 0,lml/l. Cae tiianh pfain chinh cua 
MBFA9 la acid uronic (19,1%), dudng ttung tinh 
(47,4%), dudng ammo (2,7%). Bdng phuong phip 
quang phd cho thiy hi?n diln ciia cde nhdm COOH 
vd OH ttong kit tu suih fagc. MBFA9 khdng ddc va 
cd thi sii: dung ttong cdng ngfae thuc phim &k lira 
giim ham lugng cac chit la liing. Khi dp dung f 
ttong xii ly nudc tiidi tinh bgt tiii MBFA9 hiSu qui k 
tot trong vile Idra ling cic vit tiii hiiu co nhd vdi ̂  
hiln dien cua mudi Câ *. Sau 5 phiit de ldng cd till ^ 
lim giim TSS vi COD din 85,5% vi 68,5% 
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• TSS •COD B B O D 

CV(TSS)=1,20% 
CV{COD)=1,63% 
CV(BOD)=2,25% 

bat ddu 1 gid' 24 gid' 48 g io 72 gia Ao beo 

Hinh 5: Hieu qua ciia bio-floc va beo tam trin ham luwng TSS, COD va BODs trong nudc ao ca ro dong 

Nhirng cgl cd sd theo sau cimg 1 chU khdng khdc biel y nghTa ihdng ke a mirc 3d 1% 

Nhflng thi ngfailm cila chiing tdi trudc day iing 
dyng ddng vi kfauin Enterobactersp. ddng T2a tgo 
chit kit ty sinfa hgc dd Idra gidm lugng TSS vd 
COD ttong nuac thai tinfa bdt d Id sdn xuat biin d 
Tien Giang lln din 90,43% vi 50% sau 30 phiit dl 
ldng (Cao Nggc Diep vd CS, 2010) vd iing dung vi 
khudn tgo chat kit tu sinh hocEnterobacter 
aerogenes Pll vd P14 giam ham lugng COD va 
TSS ttong nudc tfaii nha miy sua Id 44,44% vd 
58,98%; 33,33% vd 28%, theo tini ty (Biii Thi 
Vinfa vi CS. 2010), ttin nudc ri rdc giam ham 
lugng TSS vi COD la 12,4% va 21,89% (Cao 
Nggc Diep vd Pham SrPhuc,2013), ttin nudc aocd 
xm giim ham iugng TSS (68,60%) va COD 
(63,27%) (D^g Thi Huynfa Mai va CS. 2014b), 
trin nudc tiiii ttgi heo sau biogas giim lugng COD 
(71,89%), TSS (81,22%). TN (65,91%), TP 
(85,02%) vd Amoni (66,37%)(Huynh van Tiin va 
CS. 2014) vdi ddng Bacillus megaterium 
L0NGAN.51. Ben canh, su hogt d^ng ciia vi 
khudn tao chit ket tu sinh hgc ttong xir Iy nudc ao 
nudi ca, vai ttd ciia beo tdm, mgt logi beo cd mdt 
khip nd d Ddng bang sdng Cuu Long, da gdp 
pfain logi bd cdc ddc chit hoin toin hon. 

4 KET LUAN VA DE XUAT 
4.1 Kit luan 

iTng dung cfae phara bio-floc (gdm vi khudn tgo 
chat kit ty sinh hgc bd sung 1 lugng nhd chit ttg 
lang PAC) xur ly nudc ao nudi cd that Idt vd cd rd 
ddng d nhiem nhieu dgc chdt ttong mgt thdi gian 
ngan thdng qua 2 ao (xii ly bio-floc vd ao beo tdm), 
nudc ao sau khi xii ly dat chdt lugng loai A cua 
QCVN40:2011/BTNMT da dap ling myc tiiu 
detai. 

4.2 De suat 

Phd biln qui trinh xii ly nudc ao nudi cd tfadt Idt 
va ci rd ddng dan giin, re tien bao gdra 2 ao: ao xu 
ly vdi chl pham bio-floc [vi khuin kit tu sinh hgc 
va mdt Iugng nhd chit ttg lang vi 1 ao trii nuoc 
vai beo tim ttong 5 ngiy] (chilm khoing 1/3 din 
1/5 diln tich mat nudc ao nudi) ddng thdi xu ly 
liln tuc den ngudi ddn nudi de hg dp dyng xu ly 
nudc ao nudi cua hg. 

LCn CAM T^ 

Dl tdi dugc tfauc hiln dudi sy hd ttg kinh phi 
ciia Sd Khoa hgc va Cdng nghe tinh Hau Giang. 
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