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ABSTRACT

e Bl 7, p

App of P ing bacteria to treat water in bronze
featherback and anabas fish three-month old fish ponds at Vi Thuy district
(ababas fish) and Long My district (bronze featherback fish), Hau Giang
pravince composed of two stages: bio-floc (bacteria (0.2% ) and PAC
(0.05% w/vy} and Lemna (aguatic plant). The results showed that
concentrations of TSS, COD, BODs, TN, Nitrite, Nitrate, TP and PO in water
of bronze featerback fish pond decreased strongly after 1 hour applying bio-
floc and after 72 hours, all of daa were lower than A standard of
QCVN40:201 1/BINMT: Ammonia concentration increased from I to 3 days
but jt reduced strongly when water wos moved fo Lerana pond, Concentrations
of COD, BODs, TP, Nitrite, Nitrate in wafer of anabas fish pond decreased
under A standard of QCVN40 after 3 days applying bio-floc however

-ations of A ja, PO, IN i d during 3 days affer 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)
changed slowly. This process was applied for water treatment of three-month
old bronze featherback fish and ababas fish ponds successfully with data under
a standard of QCVN40 in a skort time (3 days for biofloc stage, 2 days for
Lemna stage) with low cost.

TOM TAT

Ung dung vi kkudn tao chdt kbt tu sink hoc xit I nube ao cd thit It va cd r6
dbng 3 thdng 1ubi & huyén Vi Thily (ed vé déng) vé huyén Long My (ca thdt
161), tink Hgu Giang gom hai giai doan: sir dung biofloc (bao gdm vi khudn
(0.2% thé tich/the tich) va PAC (0,05% trong lugng/thé tich) va béo tdm. Két
qud ghi nhn sau ki xi Iy blo-floc 1 gis, nudc ao cd thic ldc ¢d ham lugng
1ong chat ran lo ling (TSS), nhu cdu oxy hod hoe (COD), nhu cdu oxy sinh hoe

(BODs), téng N (TN), Nitrite, nitrate, téng P (T} P) va PO#- gicdm ddng ké va én
dinh, sau 72 gio: lugng TSS, BODs trong nucc ao giom dén logi A cia
QCVN40:2011/BINMT; hénm hiong amoni ting nlumg gicm nhanh & giai doon
béo tam. Ham liwgng COD, BODs, TP, nitrite, nitrate trong mede do cd ré gidm
dén ngdy thir 3 sau khi xit Iy ché phim biofloc dat loai A ¢ia QCVN40 tuy
nhién ham lepng PO/ tdng sau 24 gid; ham legng TN va amoni ting cao
trong sudt 3 ngdy xir Iy va khi nude chuyén qua ao ¢6 béo tdm, cdc chi tiéu nay
giam dat logi A cia QCVNAO; pH nwbe ao cd trung tinh va it thay doi, Quy
trink dng dung ché pham bio-floc xir ly nuGc ao cd that 16t va cd ré d&ng 3
thang tubi & ao xir Ij (3 ngdy} vé ao béo tam (2 ngay) thinh cong voi nhing chi
ticu dat logi A ciie QCVN40 irong thai gian ngan véi chi phi thap.
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1 GIOI THIEU

Hién nay, phong irio nuéi ca that lat
(Notopterus notopterus)[Pallas, 1969] va cd rd
dong (Anabas testudineus){Bloch, 1792] thim canh
& Pong bing snng Ciru Long dang ting nhanh v
dign tich ao nuéi trong do c6 tinh Hau Giang voi
80 ha vao nam 2011 (théng ké dign tich ao nusi
thiy sén Hiu Giang, 2012) dac biét [a cdc huyén
Long My, Vi Thug. Bén canh d6, chit thai ao nuai
¢4 (gdm co nude thai va bin ddy ao) duge izo
thinh do sy x6i mon lép dét trén bl a0 nudi; lugng
thirc 4n dur thira, x4c vi sinh vat va dong thue vat
phit du, chif bai tidt clia ¢4 ling dong, va hién dién
trong nuée a0 nudi ¢4, Jam & nbidm d& gy bénh tat
chocd nudi. Biéu niy doi hoi phai cé mat quy trinh
xir 1y nguon nude ao nudi cd that k4t va ca rd dcng
thich hop. Bién phdp xir 1f nwrée a0 nudi ca don
thudn la thay nude méi [ 1An/thdng), nuée ao cd
phin lén duge bom trge tiép ra sdng rach gdy ra sy
4 nhifm dén mdi trudng ty nhign va aoh huéng, stic
kho& c4 nudi. Ngoai ra, cdc bién phap hoa hoc
(duing héa chit) va co hoc (tao oxy tir gudng quay)
cing duge cde ndng dan 4p dyng nhung ¢ phin
han ché vi tén kém so véi dién tich a0 nudi nhé.
Mot trong nhitng bién phap duoc dé nghi siv dung
[4 bién phap sinh hoc trong 46 sir dyung cdc nhom vi
khudn tao ra chat két tu sinh hoc dé gom cac thanh
phin hifu co lo ling rong mrde va ling xubng
ddy ao.

Phin B: Nong nghiép, Thiy san va Cong nghé Sinh hoc- 33 (2014): 46-52

Nhidu gibng vi khudn ¢ thé sin xuét két m
sinh hoc nhur: Bacilhus licheniformis sp. (Hiroaki
va Kiyoshi, 1985), va Necardia amarae YKI
(Takeda et al,, 1992) c6 kha ning san xufit chét két
ty sinh hoc 14 protein, dicaligenes latus XT201
(Toeda vi Kurane, 1991) vi Bacillus subfilis
TF03335 ¢6 kha ning sin xudt chit két w sinh hoc
Ia polysacchande trong khi d6 Arcuadendronsp.
TS-4 va Arthrobacter sp. (Wang ef al., 1995) c6
khi ning sin xudt chdt két m sinh hoc la
glycoprotem Muc tidu coa dé i 1a img dung cac
ching vi khudn tao chdt két tu sinh hoc (ket hop
mdt lugng nhé chit trg ling PAC) va béo thm dé
X1t I hay loal bo cac déc ehidt trong nurde ao c4 that
14t va ¢4 16 ddng.

2 VAT LIEU VA PHUGNG PHAP
NGHIEN CUU

2.1 Vitliéu

— Dia diém thi nghiém: ao c4 thét Iat cia hd
Trén Lam, huyén Long My, tinh Hau Giang (tir 22
thing 2 nim 2014 dén 28 thang 2 nam 2014); ao ca
3 ddng cva h§ Hodng Xem & huyén Vi Thiy, tinh
Hiu Giang (tir 5 thang 3 nam 2014 dén 12 thing 3
nim 2014). Ca hai hé nudi ¢4 chuyén nghiép, thim
canh va c4 thit & giai doan 92 ngiy tudi. Thanh
phén Iy héa tinh ciia mede ao ¢4 trude khi xi Iy ché
phém bio-floc trinh bay trong Bang 1.

Bing 1: Thanh phiin If hoéa tiuh ciia nwge ao ed nudi giai dogn 3 thang tudi

Chi tiéu pH Ameni PO&  IN NOr NOy TP 1SS  COD  BOD:

(mg/hH (ugM) (mgA) (mghH) (mghH) (mgd) (me/l) (mgO0:l) (mg OV
Catatlat 699 339 001 672 043 004 562 1275 645 275
Cirddong 745 425 390 840 007 003 192 2515 1955 79,5

Ngudn phan tich: Trung tém K¥ thudt va Ung dung Céng nghé TP. Cén Tho

Qua két qua tir Bang 1 cho Lhay chét
mrde a0 cd 16 dbng qua kém hay & nhifm nhidu
ddc chét hon nudc ao cd that 14t nhét 13 ham lugng
amoni, TN, TSS, COD va BODs.

Vi khudn tao chit két ty sinh hge: Hai
dong (ching) Bacillus megateriums DTOIP (Ding
Thi Huynh Mai er al. 2013) va Agrobacterium
tumefaciens ST37S (Pang Thi Huynh Mai ef al.
2014a) dwoc st dung trong thi nghiénm piy. Hai
dong dugc nhdn mudi trong méi trudmg thich hop
che den khi dat mét s6 >16° 1€ bao/ml, dung dich
huyen phit vi kidn dirge sit dung trye tlep frong
nudc ap nudi ¢4 that 14t va cd rd ddng,

2.2 Phwong phip nghién cdu

Nude ao ca that Lt hay ca & dong duge bom
sang 1 a0 d& xi Iy bio-floc ¢6 16t tim nylon & ddy
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& cho nude khong bi thém vio dét (Hinh 1a),
Tugng nude bom tir 20 nudi sang ac xi 1y tir 100
m3 (a0 cd 16 dong) dén 300 m° (ao c4 thét Jat), sau
d6 bé sung ché phdm bdio-floc (0,2% thé tich/thé
tich) va PAC (poly alumjum chloride)(0,05% trong
lucmg/thc tich) bang pha néng timg loai vae trong
x6 lén dé phin phéi cho déu trong nude (du.ng
chin loa nhidu lan)(hmh 1b). D& - yén trong I gid,
14y miu nuée va chuyen ngay v& Cin Tho dé do
pH, him lugng amoni, PO, TN, TP, Nitrite,
Nitrate, TSS, COD, BODs. M?su nude duoe thu san
34, 48 va 72 gib ¢& do cdc chi tiéu trén. Sau 3
ngay nuée duge bom sang ao cé béo thm trong 48
itr va 1y miu nude d& do cac chi tifu trén (Hinh
lc va ld). Thi nghiém duqc b tf theo thé thirc
hon to4n ngiu nhién véi 2 1in )3p lui (2 ao).
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Hinh Ic: Ao chira béo tm

. pH nudc a0 duge do bing pH ké, Amoni do
biing phuong phap so mau vdi thubc thi Phenol-
Nitroprusside, Orthophosphate do bing phwrong
phép so mau (Oniani), Ham logng N téng (TN)
theo phvong phip TCVN 6638:2000, Nitrite
(phuong phip SMEWW  4500-NO»-B:2012),

_Nitrate (phuong phip SMEWW 4500-NO:-E-
2012), Tong P (TP)(phwong phip SMEWW 4500-
P E:2012), Téng chit rin lo ltimg (TSS)(phuwong
phdp SMEWW 2540 D:2012), Nhu cdu oxy héa
hoc (COD)(phwang phap 8000 DR/2800 quang phé
k&), BODs & 20°C (phwong phip SMEWW 5210
D:2012). Tt ¢4 cde miu dge do tai Trung tam K§
thuit va Ung dung Cdng nghé Thanh phé Cin Tho
trlr cdc chi tiéu nhu pH, amoni, orthophosphate do
tai PTN Vi sinh vit M6i trudng, Vién Nghién ciu
& Phat trién Céng nghé Sinh hgc, Trudng Bai hoc
Cin The.

$6 fidu thi nghiém dugc théng ké bing phin
mém SPSS16 dugc str dung dé phan tich phuong
sai ANOVA, kiém dinh Duncan cho cdc gis tr
trung binh nghiém thie.
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Hinh 1d: Nudc a0 béo thm sau 2 ngay

3 KET QUA VA THAO LUAN
3.1 Xirly bio-floc va béo thm & nudre a0 ci
that 14t

PH nuéc aa cd sau khi xir Iy bio-floc hay & ao
béo tam, it cd su bién dong va & mirc trung tinh
trong sudt thai gian thi nghigm (5 ngay). Ham
luong  orthophosphate, Nitrite va Nitrate trong
nuée ao cd thit Lt rét thip (dudi mic cho phép cia
QCVNA40) dc biét 4 ham Tueng P téng (TP) trong
nuéc giam din theo thoi gian va thp nhét khi nuéc
a0 i chuyén sang 20 béo thm (Bang 2). Ham
Iuong amoni trong nude ac sau khi xir I bio-flac
tng din nhung ham lugng ting N (TN) thdp din
theo thii gian c6 1& qué winh chuyén d8i N sang
dang amoni trong nude nén lam cho lwgng TN
gidm ntumg luong amoni ting din tuy nhién khi
Dir6¢ chuyén sang ao bio thi ci hai ddu giam thép
s vi tidu chudn A cia QCVNAO (Hinh 2),

Ham lugng chit rin lo limg (TSS), nhu chu oxi
héa hoc (COD) vi nhu cu oxi sinh hoc (BODS)
gidm ddn theo thai glan va thip nhét khi nude
chuyén sang a0 béo tam (Hinh 3), dudi mirc cho
phép cila QCVN4G.



Tap chi Khoa hoe Trieong Dai hoc Cén Tho Phdn B: Néng nghiép, Thiiy san va Cong nghé Sinh hoe* 33 (2014)- 46-52

Bing 2: Hiéu qui ciia bio-floc trén gid tri pH nwde va ham lrgng orthophosphate, nitrite, nitrate va
TP trong nudc ao ci that lit

Sir dung ché phim bio-floc xir Iy nurée a0 ci Xit 1§ nute & a0 v QCVN4D:

Chi tiéu Truﬁcg Snunl Sm{ 1 Sa|{ 2 Sal{l beothm (%) 2011/TNMT
gi ngay ngdy  ngay

pH 699 6,776 6,78  6,70b  6,80b 733¢ 048 6-9

PO.* (mg/l) 0,01f 04le 1,13¢ 1,830 277 073d 1,73 6*

NO; (mg/l) 0,43 0,02 0,02 0,02 0,02 0,02 0,01*

NO;s™ (mg/1) 0,04 0PH 0PH 0PH 0,03 0,06 50%

TP (mg/l) 5,62a 2,83d 3,08¢ 2,65¢  3,80b 0.62f 0,28 4

Ghi chii: 0 PH (khong phit hign); * theo TCVN5945-2005, nhitng s6 theo sau eing I chiz khong khdc biét o 1%

10 i
: — i CV(Amoni)=0,27%
MAmoni  CV(TN)=0,32%
3 7.46b =N
7
6
5
os
4
3
2
1
0

bitdiu  1giy 24 giey aggiv  72giv Ao béo

Hinh 2: Higu qui ciia bio-floc vi béo tim trén ham lugng amoni v téng N trong nwée ao ¢ that lat
Nhitng ¢ €6 56 theo sau cing I chit khong khéc biét Y nghia théng ké ¢ mirc @5 1%

140 4 12752 BTSS CV(TSS)=1,09%
40 mCOD cy(cop)=1,90%
=BOD vy gop)= 2,62%
100
80 =
= |.5a
= 54b
E s0 5tc 505 4754 505 47.54
- 3.
28
T8a 956 1.50 - 16 Peso
20 .
L] — T T T T
bit d3u 1gior 24 gir 48 gir 72 gio* Ao béo

Hinh 3: Hiéu qui ciia bio-floc va béo tAm trén ham lrgug TSS, COD va BODs trong nuéc ao ci thit It

Nhitng cft c6 56 theo sau cing | chi khong khde biét y nghia thong ké & mirc d6 1%
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3.2 Xirly bio-floc va béo tim & niréc a6 cd ngdt tang cao sau khi xit Iy ché p}uim bio-floc va
r6 ding chi gidm thdp khi nuéc chuyén sang 20 béo nhung

Trong khi 6 & nurde ao ¢4 16 déng c6 pH lugn  C4C gid tri nitrite, nitrate, tong P (TP) déu & mibe
& mikc trén gid tri 7, ham lueng orthophosphate @dt thap hay khong phit hién (Bang 3).

Béng 3: Hiéu qui ciia bio-floc trén gid tri pH nurée vi hiam lugng orthophosphate, nitrite, nitrate vi
TP trong nuwdc a0 ci ré dong

Sir dyng ché phim bis-floc x& Ij nwde a0 cd Xir ly QCVN40:

Chi tidu Trude khi Sau 1 gid*Sau 24 gid  Sau 48  Sau 72 nwdec ¥ ao CV  2011/TNMT
gior giv _btothm (%)

pH 7452 6,96d 7,18¢ 7.l4c 7,13¢ 7,32b 0,18 69
PO (mg/l) 3,90e  68,05b 77,05a  38,95d 40,05¢ 0,23f 0,26 &
NO; (mg/l) 0,43 0,02 0,02 0,02 0,02 0,02 6,01+
NO3 (mg/) 0,04 0PH 0PH G PH 0,03 0,06 50%
TP (mg/l) 1,92b 2,68a 0,65d 0,85¢ 0,53e 2,64a 0,06 4

Ghi chii: 0 PH (khong phit hién); * theo TCVN5945-2005, nhitng 58 theo sau cimg ! chit khong khdc bigt & 1%

_ Ham luong amoni trong nudc ao nuéi cd rd ciing ting, trong suét_ thai gian xir Iy bio-floc va chl
ddng qud cao (co 1€ ¢d duee cho an thite in song giam thap khi chuyén mueée xir Iy bio-floc sang a0
ché bién tai chd) déng théi ham lwong tong N (TN) chira béo tAm (Hinh 4).

45, 425> 43.3 44z 425
39.7¢ )
40 ®AMONI cyeamoni)=0,71%
. TN cwTN)=041%
30 27448 6,340 25220
22.98d
=25
)
Ex
15
8.41e
10 6,161
5 1.6d
1) . —— . - ; —a
bitdsu  lgir  24gir  48giy 72 Aobio

Hinh 4: Higu qui ciia bio-floc va béo thm trén hdm hrgug amoni vi thog N trong nurde ao c4 14 ding
Nhitng it c6 56 theo sau cimg 1 chit khong khdc bigt y nghia thing k& & mikc d6 1%

. Tuy nhién, ham hugng téng chét rin (TSS), nhu  c6 kha ning két tu 99,6% dung dich Kaolin véi libu.
cau oxi héa hoc (COD) vi nhu céu oxi sinh hoc luong chi véi 0,lml/l. Cac thanh phfin chinh eila
(BOD) giam manh ngay sau khi xir ly ché phim MBFA9 14 acid uronic (19,1%), duémg trung tinh
bio-floc va kéo dai trong sudt théi gian xi Iy da0  (47,4%), dudng amino (2,7%). Biing phrong phip
ndy (Hinh 5), a0 nudi c4 16 dang sir dung thic 4n quang phd cho thay hign dién cia cac nhém COOH
tr ché nén nuée do c6 nhigu chit rin (thirc an thira) vi OH trong ket tu sinh hoc. MBFA9 khéng dge va
vi thé cic chét két tu tir vi khudn nhanh chéng gom 6 the sir dung trong Cﬁﬂ% nghé thuc phim dé lam
cac chat nay va ling xubng day 20 nén ham hegmg giam ham lueng cde chit lo limg, Khi 4p dung g
TSS gidm nhanh cing véi ham luwong COD va trong xi 1y mréc thai tinh bt thi MBFAS hiay i:[ué 3
BOD;. tot trong vige lam lang cdc vat thé hite o nhg v &

Theo Deng ef al. (2002), chét két tu sinh hoc f:ﬁf;ﬁ .T.‘gasﬂ‘ggg &éi“;sssln’/’“"f_ ‘?sligg c6 thé
MBFAS sin xuit tir dong Bacillus mucilaginosus »>70 va 68,5%,
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251.5a

uTSS mCOD sBOD

185.5a

Phdn B: Nong nghiép, Thily sin va Céng nghé Smh hoc' 33 (2014): 16-52

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

bt du

1 giev 24 gi>

48 gior

72 gt

Hinh 5: Hiéu qui ciia bio-flac vi béo tAm trén ham hrgng TSS, COD va BODstrong murdc a0 ci ro dc‘mg

Nhing egt ¢6 56 theo sau cing | chif khéing khdc biét y nghia théng ké & mite d5 1%

Nhitng thi nghi¢m ea chiing 61 truGe day dmg
dung dong vi khudn Enterobactersp. dang T2a tao
chit két ty sinh hoc da lam giam lwgng TSS va
COD trong nude thai tinh bot & 10 san xudt bin &
Tién Giang 1én dfn 90,43% va 50% sau 30 phit 4&
lang (Cao Ngoc Bnép va C§, 2010) va ung dung vi
khuin tao chét két tu sinh hocEnerobacrer
aerogenes P11 va P14 giam ham leeng COD va
TSS trong nudc thai nha mdy sia 12 44,44% va
58,98%; 33,33% vi 28%, theo thir tr (Bbi Thé
Vinh va CS. 2010), trén auwde ri rac gidm ham
lugng TSS va COD la 12,4% va 21,89% (Cao
Ngoc Biép va Pham ST Phiic,2013), trén nuwéc ao c&
tra gidgm ham leong TSS (68,60%) va COD
(63,27%) (Ding Thi Huynh Mai va CS. 2014b),
trén nwde thai trai heo sau biogas gidm luong COD
(71,89%), TSS (81,22%), TN (6591%), TP
(85,02%) va Amoni (66,37%)Huynh van Tign va
CS. 2014) v&i domg Bacillus megoterium
LONGAN.51., Bén canh, sy hoat ddng cla vi
kiudn tzo chit két tu sinh o trong xi Iy mrde a0
nudi ca, vai tro cia bea tam mét loai béo 6 mat
khﬁp noi & Bdng bing séng Ciru Long, dd gop
pliin loai bd c4e doe chat hoan ton hon.
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4 KET LUAN VA PE XUAT
4.1 Kétluin

U'nﬂ dung ché pham bio-floc (gum vi khudb 120
chét két tu sinh hoc bd sung 1 lueng nhd chit wo
l4ng PAC) x ly nudc 20 nudi c4 that 1at va ci rd
dbng & nhiém nhidn d§c chit trong mot thai
ngén thdng qua 2 ao (xi Iy bio-floc va aa béo tam),
nw6e ao sau khi xtr ly dat chét luong loai A cda
QCVN40:201 I/BTNMT 43 ddp Umg muc ticu
deta. .

42 Pixude

Phé bién qui trinh xit 1y mmc a0 num cd thét 14t
va card dong don gian, ré tién bao gom 2 a0z 20 xit
1y véi ché pham bio-floc [vi khufn két tu sinh hoc
va mét uong nhd chit rg larng va 1 20 trir nuge
véi beo tim trong 5 ngiy] (chiém khoéng 1/3 dén
1/5 dién tich mit nudc ao nudi) déng thivi xir Iy
lin tuc dén ngudi din nudi dé ho dp dung xir Iy
nude 20 nudi clia ho.

LOTCAM TA

PE tii duge thye hidn dudi sw hd tro kinh phi
ctia S& Khoa hoc va Céng nghé tinh Hiu Giang,
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