KHOA HOC CONG NGHE

UNG DUNG VI KHUAN BONG TU VAO XU LY
NUOC THAI CHAN HEO SAU BIOGAS
0 DONG BANG SONG CUU LONG: QUY MO
TAI PHONG THiIi NGHIEM VA TRAI CHAN NUOI HEO

TOM TAT

Hé Thanh Tam', Tran Hoai Phong?, Cao Ngoc Diép’

Két qua img dung 4 chiang vi khuan déng tu (Bacillus cereus KGO, Bacillus megaterium V101, Bacillus sp.
VL05, Bacillus arvabhattai ST02) vao xtt Iv nuoc thai chan nudi heo sau biogas quy mo 08 lit trong phong thi
nghiém cho thay, sau 2 chu ky xirly (31 gio) hiéu suat dong tu dat 84 — 86%, chi s6 TSS (téng chat rin lo limg)
giam 40,5 lan so véi doi chimg, ham luong BOD, (d6 oxy hoa sinh hoc) giam 144,4 1an so véi doi chimg, ham
luong lan tong (TP) <2 mg/l, ham luong amoéni (N-NH,") <3 mg/l, ham luong orthophotphat (P-PO,) <0,5
mg/l, cic chi tiéu nghién ciu déu dat tiéu chuén loai A hoac loai B theo QCVN40:2011/BTNMT. Cap vi
khuan Bacillus cereus KGO5 + Bacillus megaterium VLO1 dugc chon tmg dung vao x( ly nudce thai chan nudi
heo sau biogas quy mé 80 va 800 lit tai trai chan nuéi heo. Két qua cho thay hiéu suit déng tu cao nhit &
chu ky 2 dat 90,4% (quy mé 80 lit) va 82,6% (quy mé 800 lit), chi s6 pH, TSS, TP, dat loai A hoac loai B theo
QCVN40:2011/BTNMT; ham leong BOD;, TN, N-NH,", P-PO, giam hon 50% so véi nghiém thie déi chimg.
Tir khoa: Nhu cau oxy hoéa sinh hoc, nuoe thai chan nuéi heo, tong chait ran lo limg, sur dong tu, vi khudn

dong tu.

1. DAT VAN BE

Hién nay, c6 rat nhiéu phuong phap dugc ding
dé xir ly nuoc thai, bao gém: co hoc, hoa ly, sinh
hoc,...Phuong phap sinh hoc dang duoc xem la
phuong phap hiru hiéu nhat trong linh vuce xt 1y nudc
thai, vi nhimg wu diém ctia phuong phap nay 1a: don
gian, ré tién, hiéu qua cao hon cac bién phap co hoc,
hoa ly,... dac biét la rat than thién véi méi truong.
bong tu la su két dinh gira cac t€ bao vi khudn voi
nhau (cell to cell), dinh véi cac hat vo co, hiru co lo
ltmg va cac vi khuan khac trong méi truomg tao
thanh khoi nhay, bén ngoai 1a té bao vi khudn, bén
trong la cac vat chat lo Itmg. Cac hat lo limg hiru co
cing la nguén dinh duong gitip cho vi khuidn phat
trién va tang sinh khéi, cuéi ciing khéi nhay lén dan
roi ling xudng day. Két qua nuéc sang mau, giam
lwong 6 nhiém, cac huyén phu ling xudng, nuédc
dugc lam sach. Su dong tu gop phan tao thanh bun
hoat tinh hay gi@ vai tro quan trong trong qua trinh
hinh thanh mang sinh hoc trong tmg dung x ly
nudc thai (Malik ef al, 2005; Kimchhayarasy ef al,
2009). Mac du vay, hién tai cé rat it cong trinh
nghién ctu dac diém cang nhu vai tro tmg dung cac

' NCS. Pai hoc Cén Tho
“Vién NC va PT cong nghé sinh hoc, Pai hoe Can Tho

dong vi khuin dong tu vao x ly nuoc thai chan nuoi
heo sau biogas.

Muc tiéu ctia nghién ctru nay la: tmg dung bon
chiing vi khuan dong tu vao xir Iy nuoc thai trai chan
nuoi heo sau biogas voi quy mé 08 lit trong phong thi
nghiém, chon cap ching vi khuan déng tu t6i w
nhat dé tmg dung véi quy mo lém hon (80 va 800 lit)
& trai chan nuédi heo dé kiém chimg hiéu suat dong
tu chia cac ching vi khudn nay trong nuéc thai; xic
dinh duoc hiéu qua dong tu va chat luong nudc sau
xir ly ctia vi khuan dong tu dua trén cac chi tiéu pH,
BOD;, TSS, TN, TP, N-NH,*, P-PO, so véi Quy chuén

ky thuat quéc gia vé moi truong QCVN
40:2011/BTNMT.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Bén ching vi khuan dong tu duoc phan lap va
tuyén chon trong nudc thai trai chan nué6i heo sau
biogas & 13 tinh déng bang song Ciru Long (Bacillus
cereus KGOS, Bacillus megaterium V101, Bacillus sp.
VL05, Bacillus aryabhattai ST02), duoc tuyén chon
lam chiing vi khudn gitr vai tro chinh dé tao su dong
tu trong xtr ly nude thai chian nuoi heo sau biogas ¢
déng bang song Ciru Long (H6 Thanh Tam va Cao
Ngoc Piép, 2013), bao quan trong éng giir giong co
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chira moi truong long polypepton x glyxerin va duoc
i gitr & ta lanh am sau (- 20°C) tai Phong Thi
nghiém Vi sinh moi truong, Vién Nghién ciu va Phat
frien Cong nghé sinh hoc- Truong Pai hoc Can Tho.
Nuoc thai chan nuéi heo sau biogas ldy tai ham
s0 2 trai heo (2000 con heo thit) ctia ho Lé Hoang

Minh, ap Pong Hung 2, xa Dong Thanh, huyén Binh
Minh, tinh Vinh Long dugc phan tich cac chi tiéu
(Bang 1). Thi nghiém duwoc tién hanh tai Phong Thi
nghiém Vi sinh méi truong va Vi sinh vat dat cua
Vién Nghién ctru va Phat trién Cong nghé sinh hoc-
Truong Pai hoc Can Tho.

Bang 1: Thanh phin nude thai chin nuéi heo (sau biogas)

TN TSS I'p

Chi tiéu BOD, N-NH, | P-PO,
pH | (meg/D) | (mg/D | (mg/) | (me/D | (mg/) | (mg/l)
Nuoe thai chan nuoi heo sau biogas 82 | 3900 532 973 29,27 1.140 13,9

Neguén phan tich: Trung tim Ky thuét va Ung dung Cong nghé Cin Tho (Aptech ISO/IEC 17025)

& trai chan nuoi heo ho L& Hoang Minh 4p DPong Hung 2, xa Pong Thanh, huyén Binh Minh, tinh Vinh Lm:j

2.2. Phuong phap

Thi nghiém 1 dwoc thue hién trong phong thi

nghiem quy mé 08 Iit: Thi nghiém duoc bé tri theo
thé thirc hoan toan ngau nhién véi 6 nghiém thirc
(Bang 2), lap lai 3 lan, m6i don vi thi nghiém 08 lit,
thue hién trong binh nhua 10 lit. Thi nghiém duoc
tién hanh trong 3 chu ky.

- Chu ky 1: cac nghiém thirc duoc bé sung vi
khuan va PAC (Bang 2), suc khi lién tuc 6 gio (cong

suat 0,9 m*/phut), sau do dé yén 18 gio, tién hanh ldy
50% nuéc trong & phan trén binh ra (4 lit), thém
luong nuoc thai méi vao day binh (bang voi lugng
nuac lay ra).

- Chu ky 2: Cac nghiém thure suc khi lién tuc 1
gio, dé yén 6 gio, tién hanh ldy 50% nuoc trong &
phan trén binh ra (4 lit), thém vao binh lugng nuoc
thai moi bang voi luong nude lay ra.

- Chu ky 3: thyc hién tuong tu nhu chu ky 2.

Bang 2: B6 tri thi nghiém 1

Nghiém PAC Cap chung vi khuén Ky hieu
thirc (0,05%) (500 pl/lit), mat s6 >10° té bao/ml s
NT1 - - bC
NT2 . - PAC
NT3 + B. cereus KGO5 + B. sp. VLO5 PAC+VK gesovios
NT4 + B. cereus KGO5 + B. megaterium VLO1 PAC+VK ycosvin
NT5 + B. cereus KGO5 + B. aryabhattai ST02 PAC+VK yos.ste
NT6 + B. megaterium VLO1+ B. sp. VLO5 PAC+VK yiovis

vi khuan. Tai thoi diém cudi ciia méi chu ky xur ly
déu duoc ldy mau ngiu nhién dé phan tich cac chi
tieu (Bang 3).

Céac chang vi khuan dong tu dugc nhan nudéi
sinh khéi trudce khi bé tri thi nghiém 24 gio va b
sung theo ti 1é 1:1 trong cac nghiém thuce c6 bé sung

Béng 3: Céc chi tiéu va phuong phap phén tich mau

Chi tiéu phan tich (mg/1) Phuong phip Sosanh kétqui |

pH Po pH biang may do pH meter | Cudi moi chu ky

BOD; ¢ 20°C SMEWW 5210 D: 2012 QCVN 40:2011/BTNMT
Ham luong nito téng (TN) TCVN 6638: 2000 QCVN 40:2011/BTNMT
Ham luong téng chit ran lo limg (TSS) SMEWW 2540 D: 2012 QCVN 40:2011/BTNMT
Ham luong phét pho tong (TP) SMEWW 4500 E: 2012 QCVN 40:2011/BTNMT
Ham luong amoni (N-NH,) Phuong phap Kjedahl QCVN 40:2011/BTNMT
Ham lueong PO* (P-PO,) Watanabe and Olsen QCVN 40:2011/BTNMT

[ Hiéu suat dong tu (%) Kimchhayarasy et al, 2009 2 i;[:lhk];é:;ubaaﬁug;?m
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Thi nghiém 2 duoc thue hién tai trai chan nuoi

quy mo 80 Iit: Thi nghiém duoc bé tri theo thé thic
hoan toan ngau nhién véi 4 nghiém thic, quy mo 80
lit/don vi nghiém thitc, thyc hién trong thing nhua
100 lit (Bang 4) duoc lap lai 3 lan. Thi nghiém duoc

tién hanh tai h¢ Lé Hoang Minh, 4p Pong Hung 2, xa
bong Thanh, huyén Binh Minh, tinh Vinh Long (Hinh
1B), mdi nghiém thitc duoc tién hanh 3 chu ky giong
nhu thi nghiém 1.

Béng 4: B6 tri thi nghiém 2

i ; ' PAC Cap chiang vi khuidn s
Nghitathe Suckhi | 0 0s% | (500 pl/litl)) , matsé >10° t€bao/ml | 1 hiéu
NT1 Co Khong Khong bC
NT2 Co Khong T6i vu 6 TN1 VK
NT3 Co Khong Khong PAC
NT4 Co Co Toi vu @ TN1 VK+PAC

Thi nghiém 3 thuce hién tai trai chan nuéi quy mo
800 it. Thi nghiém duogc bé tri hoan toan ngau nhién 2
nghiém thic quy mo 800 lit/don vi nghiém thiic, thuce
hién trong thing nhua 1000 lit (Bang 5) duoc lap lai 3
lan thuc hién 3 chu ky twong tu nhw thi nghiém 1.

Bang 5 : B0 tri thi nghiém 3

Cap chung vi
Nghiém | Suc | PAC s "
thic | khi | (005%) | ©00WV/ID, | Kyhiu
mat so >10" té
bao/ml
NT1 | C6 | Khong Khong bC
NT2 | Ch Co Téiwu & TN1 | VK+PAC

2.3. Phuong phép xtt ly s lieu

So lieu duoc thi nghiém xir Iy biang phian mém
thong ké SPSS.16, so sanh su khac biet c6 y nghia
thong ké bang phép thirt DUNCAN va LSD & do tin
cay 99%, sir dung Microsoft Excel dé vé do thi.

100 1

a0 A BCEKI OCKN @K
F a0 A
370 -
260
;‘g a1
“E 40
2 30
= 20

T s’ ok

. LA, ;

NT1 WNTZ

8. KET QUA VA THAD LUAN

3.1. Hiéu suit déng tu cta cac ciap ching vi
khuédn trong xt li nuée thai chan nudi heo sau biogas
quy mo 08 lit thue hién & phong thi nghiém

Hiéu suat dong tu trong 3 chu ky xit ly nuoc thai
chan nuéi heo sau biogas ¢ cac nghiém thue 2, 3, 4,
5, 6 déu cao hon nghiém thirc 1 (BC) va khac biét ¢6
y nghia théng ké & mirc 1%. Trong dé NT2 (chi bé
sung 0,05% PAC) dat 33%, con NT3, NT4, NT5, NT6
c6 b6 sung PAC (0,05%) va cap vi khuidn dong tu dat
hiéu sudt 80 - 83% va khac biét c6 y nghia thong ke
so voi NT1 va NT2. Két thic chu ky 1, thoi gian hoat
dong cua vi khudn trong moi truomg la 24 gio. Pén
cudi chu ky 2 thi hiéu suit dong tu lai tiép tuc tang
lén déu & 5 nghiém thirc, trong do NT2 dat duoc 37%,
con NT3, NT4, NT5, NT6 dat hiéu suat 84 - 86%.
Pén cudi chu ky 3 thi & 4 nghiém thie chiing vi
khuidn déng tu déu giam xuéng con 74 - 77%, thip
hon so voi chu ky 1 va chu ky 2, trong khi & NT2 van
tang lén nhung khéng dang ké, dat 42% (Hinh 1).

NTH

Hinh 1: Hi¢u suét dong tu ctia vi khudn trong 3 chu ky xit Iy nuéc thai chin nudi heo sau biogas

Ghi chi: Trén méi nghiém thitc c6 cung s6 hrong dau (%) ld cic nghiém thire khac biét khong co y nghia
thong ké muze 1%; Céc chir trén cdc cot cia moi nghiém thire khac nhau I khdc biét co y nghia thong ké murc 1%;

NTI: d'oi Cb&’?g NTZ: PAC NT3: PAC‘I"WKG%VL&g NT4: PAC‘?"WK(;@;,WQ},

PAC‘.\" mem

: PAC+ VEcosistoss NTO:
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Két qua ¢ hinh 1 cho théy, hiéu qua hoat dong
i wu cua vi khuan déng tu trong xur ly nuoc thai
chan nuoi heo cho hiéu suat dong tu cao nhat ¢ chu
ky 2, ¢o thoi gian hoat dong cua vi khuan 24 - 36
gio. Diéu dang quan tam la trong nuoc thai chan nuoi
heo, thanh phan chat lo limg hau co rat cao va kho
ling do do viéc bé sung 0,05% PAC vao moi nghiém
thire (trir nghieém thie doi chimg) la rat can thiét dé
buoe dau thue hién tro ling dugce t6t hon. Két qua
cho thdy vai tro cua vi khuian dong tu trong qua trinh
xtr Iy nuoce thai chan nuoi heo rat ro khi NT2 chi bo
sung 0,05% PAC thi sau 3 chu ky cho hiéu suat dong
tu 33 - 42%, trong khi cac NT3, NT4, NT5, NT6 c6 bo
sung timg cap chuang vi khuan dong tu vao moi
truong dé tao su dong tu cung vai 0,05% PAC thi hiéu
suat dong tu tang lén rit cao, dat 84 - 86% va khac
biét co nghia thong ké o mirc 1% so voi nghiém thire
d6i chimg va nghiém thirc 2 (chi co PAC). Diéu nay
cho thdy, vai tro ctia cac cap ching vi khuan dong tu
trong xtr Iy nuoc thai chan nuoi heo sau biogas cho
hiéu suat twong duong 50%. Trong 3 chu ky xu ly, tai
chu kv 2 caa NT4 cho hi¢u suat dong tu cao nhat
(86%), nghiém thirc nay dugce bo sung cap ching vi
khuin B. cereus KG05 + B. megaterium V101, thoi
gian hoat dong cua vi khudn dén cuéi chu ky 2 la 31
gior. Két qua nay phit hop voi két qua kiém tra sinh
hoa kha nang tu dong tu o thi nghiém truée cho thay,
pha log ctia vi khudn dong tu & thoi gian 24 - 36 gio
(H6 Thanh Tam va Cao Ngoc Diép, 2013). Khi so
sanh hiéu qua hoat dong ctia timg cap chung vi
khudn dong tu & timg nghiém thize nhan thay két qua
khac biét khong ¢6 v nghia thong ké & muc 1% (Hinh
2). Qua trinh két dinh ctia cac té bao vi khuan qua
cac chu ky xir ly nudc thai c6 thé thdy rang khi vi
khuan dugc bd sung vao moi truomg, cac nghiém
thire duoc suc khi 6 gio, vi khuan dugce phan phoi
déu trong méi truong giai doan nay nguon dinh
dwomg trong moi truomg rat ddi dao, vi khuan thuc
hién tang sinh khoi, khi dé yén 18 gio day cang la
thoi gian tang sinh toi uu cua vi khuan dong tu, lic
nay cac té bao vi khuan sé két dinh nhau lam tang
hiéu suat dong tu, két qua nuoc duoc sang mau va
giam can lo ltmg (Hinh 2).

By 5 S e e 3 s : ;
Hinh 2: Hiéu suit dong tu (%) cia cac nghiém thic &
cudi chu ky 2 (sau 6 gio ling)

Pén chu ky 2, mac du duge thay déi 50% nuoc
trong va thém 50% luong nudc thai moi vao chu ky xu
Iy, nhung két qua & cudi chu ky 2 van on dinh va tang
hiéu suat dong tu, boi vi trong thoi gian hoat dong &
chu ky 2 van la thoi gian tang truéng toi wu cua vi
khuin dong tu, hon nira viéc bé sung luong nuoc thai
moi vao, day cang la bo sung thém nguon dinh
duong cho vi khuin dong tu hoat dong dat dugce mat
s6 toi tru nhat, tir d6 lam tang thém su két dinh cua
cac té bao vi khuan véi nhau tao duoc hiéu sudt cao
nhat (Hinh 1). Pén cudi chu ky 3 (thoi gian hoat
dong ctia vi khudn >36 gio) luc nay vi khuan dong tu
da chuyén sang giai doan gia va sur tang truong cua vi
khuan ldc nay budc sang giai doan yéu, thém vao do
trong moi truomg lic nay cac san pham thai cia vi
khudn ngay cang tang, nguén dinh duong dan can
kiét, lam cho vi khuan giam kha nang tang sinh, mat
dan co ché két dinh té bao. Tir d6 cac cau noi gitra bé
mat cac té bao dan dan bi vo hiéu, két qua la hiéu
suat dong tu giam dang ké (Hinh 1).

3.2. Anh hudng ciia cac cap ching vi khudn
dong tu trong xit li nuéc thai chan nudi heo sau
biogas quy mo 08 lit thyc hién & phong thi nghiém
dén cac chi tieu pH, BOD;, TSS, TN, TP, NH/', PO,*
trong mdi truong

Két qua & hinh 1 cho théy hi¢u suat dong tu 80-
86% ctia cac nghiém thire co ching vi khudn dong tu
da dem lai hiéu qua cao & cudi chu ky 1 va chu ky 2,
tir d6 tao tién dé cho cac chi tieu BOD;, TN, TSS, TP,
N-NH,, P-PO, trong cac nghiém thirc nay giam dang
ké so voi NT1, NT2 va so voi QCVN40:2011/BTNMT
(Bang 4).

Két qua & bang 4 cho thdy cudi chu ky 1 chi s
BOD. & cac nghiém thirc co ching cap vi khudn
dong tu da giam tir 65 dén 144 lan so véi nghiém thirc
d6i chimg va thip hon NT2 (chi b sung PAC) 27,5
— 61 lan, trong khi & NT2 chi giam 2,3 lan so voi
nghiém thire doi chimg. Dac biét & nghiém thire 3 va
nghiém thirc 6 ham luong BOD; da dat tiéu chuén
loai A ciia quy chuin QCVN40:2011/BTNMT vé
nude thai cong nghiép, con nghiém thirc 4 va nghiém
thire 5 thi gan dat duoc tiéu chudn loai B, trong khi &
NT?2 thi ham luong BOD; con cao hon tiéu chudn loai
B 33 lan (Bang 4). Nhu vay su hién dién cia cap
chiing vi khudn dong tu trong chu ky xir Iy nuée thai
chan nuéi heo da dem lai hiéu qua dang ké. Dac biét,
cu6i chu ky 1 cap ching vi khudn B. cereus KGO5 +
B. megaterium V101 cing voi su tro lang 0,05% PAC
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da lam giam 98,8% ham luong BOD; trong nudc thai
va dat loai A theo QCVN40:2011/BTNMT, néu tinh
rieng hiéu qua cta vi khuan dong tu mang lai la
44,7%. Ham luong téng chat ran lo limg (TSS) ¢ cudi
chu ky 1 & NT3, NT4, NT5, NT6 giam 21,6 — 40,5 lan
so voi nghiém thic doi chimg va thap hon 12 — 22,9
lan so voi NT2; chi s6 TSS ctia NT2 chi giam duoc 1,8
lan so voi nghiém thite déi ching, dén chu ky 2 ham
luong TSS ctia NT3, NT4, NT5, NT6 giam 27 — 36
lan so v6i nghiém thuac déi chimg, thdp hon NT2 4,2
- 5,6 lan. Diéu dang quan tam la & tat ca 4 nghiém

thae (3, 4, 5, 6) & cudi chu ky 1 va chu ky 2 ham
lwong TSS déu dat tiéu chudn loai A cla quy chuin
QCVN40:2011/BTNMT vé nudc thai cong nghiép,
trong khi d6 ham luong TSS & NT2 lai cao hon tiéu
chudn loai B 5,5 lan. Nhur vay kha nang hoat dong
ctia vi khuin dong tu trong xit Iy nudoc thai chan nuoi
heo sau biogas c6 bd sung 0,05% PAC da giam 97,5%
ham luong TSS, trong do6 hiéu qua do vi khuédn dong
tu dem lai 1a 54,1% ham luong TSS trong qua trinh
xtr Iy nuoc thai.

Bang 4: Chit luong nuéc théi chan nudi heo sau biogas, sau 3 chu ky xirly quy mé 08 lit

Sau BOD, | TN | TsS | TP | NNH, | P-PO,
xirly Tén méau pH (mg/D | (mg/D | (mg/) | (mg/A) | (mg/) | (mg/D
Sgg‘m‘zml/ i 69 30 20 50 1 5 -
SIEXII;MOQO]I/BTNMT . - et . o ]
PC 82 | 3900 | 532 973 | 2027 | 1140 | 139
PAC (0,05%) 76 | 1650 | 308 550 | 9,56 | 1.000 47
PACHVE siiviin 76 60 199 43 | 502 530 1,0
E:,“l' PAC+VK xeosmvin 75 27 179 24 | 215 490 07
PAC+VK yeos.sm 75 58 185 45 | 966 490 1,1
PAC+VK vigovias 75 29 179 32 | 191 510 1,1
PAC (0,05%) 78 245 304 150 | 11,0 780 59
g‘; PACHVK ioosivis 78 84 147 3 | 368 | 380 07
PACHVK ygusrvion 7.9 66 170 31 | 416 300 09
PACHVK yeasssmuz 7.9 76 135 27 | 423 310 04
PACHVK yipr.vios 78 70 168 27 | 409 290 0.7
PAC (0,05%) 78 215 191 241 | 586 770 10,1
PACHVK xeasvios 77 190 163 202 | 371 410 54
Ej}‘; PAC+VK geosmvinn 77 140 201 525 | 421 440 5,1
PAC+VK gegsisros 78 170 187 155 | 4,73 400 47
PAC+VK viprss 78 165 173 22 | 414 | 440 5,6

Trong nudc thai chan nudi heo sau biogas gia tri
pH ban dau la 8,2 (NT1), khi méi truomg duoc bo
sung 0,05% PAC thi gia tri pH c6 giam xuéng chi con
7,678 (NT2), gia tri pH nay rat phu hop cho qua
trinh hoat dong to6i wu cua vi khuidn déng tu (Ho

Thanh Tam va Cao Ngoc Diép, 2014). Két qua
nghién cttu cho thay ¢ thoi diém cudi méi chu ky xu
ly ctia nghiém thie NT3, NT4, NT5, NT6 chi s6 pH
dao dong 7,5 - 7,9 (Bang 4), dat tiéu chi loai A cta
Quy chudn ky thuat qudc gia vé moi truong
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(QCVN40:2011/BTNMT). Vi vay, c6 thé khang dinh
ring pH clia moi truong co6 tac dong rat lon dén su
thich nghi va kha nang hoat dong cua cac ching vi
khuin dong tu. Boi vi pH ¢6 anh huong lom dén viéc
can bang ion trong moéi truong, 1a mot trong nhimg
yéu t6 quyét dinh dén hiéu qua két dinh cta cac té
bao vi khudn trong qua trinh gom tu cac vat chat lo
limg, tir d6 6 duoc hiéu suat dong tu cao nhét. Ngoai
ra, pH trong méi trueong con cé anh huong dén dién
tich trén bé mat cac protein & mang ngoai ctia té bao
vi khuin, qua dé tac dong dén s két dinh gitra cac té
bao vi khudn, lam thay déi hiéu suat dong tu, vi mot
trong cac co ché tao su dong tu da dugc chimg minh
la dua vao lién két gitra protein lectin ctia té bao nay
voi oligosacarit ctia té bao kia (Malik et al, 2003).
Theo Ryan va Russell (2013) su chénh léch dién tich
do pH sé lam anh huong dén su tuong tic dinh
huong cia protein va oligosacarit khong con dac
hiéu.

Theo Nguyén Thi Thu Ha (2008) ham luong
chat htru co trong nuéc thai chan nudi heo rat cao, do
trong thirc an dur thira, phan, nuréc tiéu cing cac san
phidm trao déi chat khac cia heo thai ra chua dugc
phan huay. Chat thai hiru co nay ton tai & dang nito
téng (TN), amoni (N-NH,*), nitrit (NO,), nitrat (NO,),
trong nghién ctru nay chi phan tich ham lugng TN va
N-NH,* trong nuéc thai cudi moéi chu ky xir ly. Két
qua tir bang 4 cho thay ham lugng TN ctia méi
nghiém thirc (trir PC) déu giam so voi nghiém thirc
doi ching, nhung so voi QCVN40:2011/BTNMT thi
chua ¢6 nghiém thic nao dat duoc tiéu chuén loai B.
Tuy nhién, & thoi diém cuéi chu ky 1 va chu ky 2
ham luong nito téng & NT3, NT4, NT5, NT6 déu
giam hon so voi NT1 va NT2, khac biét c6 y nghia
théng ké mic 1%. Hiéu qua nhat & cudi chu ky 2 ham
luong TN cua NT3, NT4, NT5, NT6 giam 68-74,6%
s0 voi NT1 va thap hon NT2 - 1,8-2,3 1an. Ham luong
amoéni cta 4 nghiém thire ¢6 ching vi khuan & ca 3
chu ky déu giam 56,9-76,4% so voi nghiém thire doi
chimg va thap hon NT2 lan luot 1,9 — 2 lan & chu ky
1, 2-2,7 l1an & chu ky 2 va 1,7-1,9 lan & chu ky 3. Tuy
nhién ca 3 chu ky x{ ly ham luong amoéni trong 4
nghiém thic c6 ching vi khuian déng tu déu khong
dat duoc QCVN40:2011/BTNMT, & NT2 ham luong
amoéni trong 3 chu ky xt ly chi giam duoc 37,3% so
voi nghiém thie déi chiung. Ham luong tong P (TP)
trong nuoc thai chan nuoi heo sau biogas & nghién
ctru nay la 29,27 mg/l. Sau chu ky xir ly thit nhat,
NT3, NT4, NT6 giam 82,8-93,5% va thdp hon NT2
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1,9-4,7 lan, & NT5 thi gia tri TP tuong duong voi
NT2. Trong d6 NT4 va NT6 ham luong TP dat duoc
quy chuén loai A theo QCVN40:2011/BTNMT, NT3
dat loai B, tuy nhién dén chu ky 2 ham luong TP &
NT2 cao hon so vai chu ky 1, NT3, NT4, NT5, NT6
¢6 ching vi khuin déng tu ham luong TP déu giam
va dat can muc tiéu chuan loai A ctia quy chudn
QCVN40:2011/BTNMT lan luwot la 3,68 mg/l, 4,16
mg/1, 4,23 mg/1 va 4,09 mg/1, dén chu ky 3 gia tri TP
khong thay déi nhiéu so voi chu ky 2 (Bang 4). Qua
ba chu ky xir Iy nudc thai chan nuéi heo sau biogas
ham luong TP & bon nghiém thire c6 ching vi khudn
dong tu déu cho gia tri thap hon so voi NT2 va NT1,
khac biét co y nghia thong ké & mic 1%. Doi voi ham
luong P-PO, cuéi chu ky 1 va chu ky 2 déu giam,
trong d6 & chu ky 2 ham luong P-PO, giam rat nhiéu.
O cac nghiém thitc ¢6 bd sung cap vi khuin dong tu
giam 93,5 — 97,7% so véi nghiém thac d6i chimg va
thap hon NT2 6,6 — 14,8 lan. Dén chu ky 3 thi ham
luong P-PO, & tat ca nghiém thirc déu tang. Vay, vi
khuan dong tu trong xtr ly nudc thai chan nuoi heo
sau biogas khéng nhimg lam giam dang ké ham
luong BOD;, TSS, ma con c6 kha nang xit ly phéan lon
dam va lan trong nuodc thai (>70%). Qua doé nudc thai
sau chu ky xtr ly cac chi tieu BOD;, TSS, TP, P-PO,,
N-NH, déu dat tiéu chuédn loai A hoac loai B cia
QCVN40:2011/BTNMT, hiéu qua nhat & cudi chu ky
2, tong thoi gian van hanh cta 2 chu ky la 31 gio da
xtr ly duoc luong nudc thai bang voi tong thé tich cia
mot chu ky xu ly. Ham luong nito téng & cudi chu ky
1 va chu ky 2 van giam nhung khong dat duoc tiéu
chuin cho phép ctia QCVN40:2011/BTNMT. Két
qua trén cho thdy vi khudn dong tu cé thé xem la
cong nghé vi sinh tién xir Iy nuoc thai chan nuéi heo
sau biogas, cap chung vi khudn Bacillus cereus KG05
+ Bacillus megaterium V101 dugce chon dé thuc hién
cac thi nghiém tiép theo véi quy mo 80 va 800 lit
nudc thai ¢ trai chan nudi heo.

3.3. Hiéu sudt dong tu ctia cap ching vi khudn
Bacillus cereus KG05 + Bacillus megaterium V101
trong xir ly nuéc thai chan nuéi heo sau biogas quy
mo 80 va 800 lit, thue hién ¢ trai chan nudi heo

Tuwong tu nhu thi nghiém trén, cap vi khuédn
Bacillus cereus KG05 + Bacillus megaterium VLO1
duoc chon dé tng dung vao xir ly nuoc thai chan
nuoi heo sau biogas véi quy mo 80 lit tai trai chan
nuéi. Két qua cho thay hiéu suat dong tu duoc ghi
nhan & hinh 3A va 3B.
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Hinh 3. Hiéu suit dong tu qua z chu Ky Xt Iy nuoc
thai chan nudi heo sau biogas quy mé 80 lit - (A) chu
ky 1; (B) chuky 2

(Ghi chu: NT1: doi chung: NT2: 500 1l/1 cap
ching KG.05+VL.01; NT3:PAC 0,05 %: NT4: két hop
PAC 0,05 % va 500 pl/1 cap chung KG.05+VL.01)

Hinh 3 cho thdy & cuéi chu ky 1 va chu ky 2 hiéu
suat dong tu ctia nghiém thirc chi bé sung cip vi
khuan Bacillus cereus KGO05 + Bacillus megaterium
VL0O1 (NT2) va nghiém thic bé sung PAC 0,05%
(NT3) dat 49,3 - 52,4%, khac biét khéng c6 y nghia
thong ke, trong khi do hiéu suat dong tu ctia NT4 ¢6
phai hop gitra cap vi khuan dong tu cling voi 0,05%
PAC thi cho hiéu suat dong tu luén cao hon cac
nghiém thure con lai va khac biét ¢ y nghia théng ké
o muc 1%. Vao cu6i chu ky 1 NT2 dat hiéu suat 49,3%
va NT3 dat 51,9%, con NT4 dat 84,2% (Hinh 3A).

Khi két thuac chu ky 1, hiéu sudt déng tu clia
nghiém thic chi b6 sung vi khudn thap hon khong
dang ké so voi nghiém thice chi bé sung PAC. Pén
cudi chu ky 2 thi hiéu suat & cac nghiém thic c6 bd
sung vi khuin tang lén, NT4 dat 90,4%, & NT2 dat
52,4% cao hon so véi nghiém thic 3 chi bé sung PAC
(48,4%), tuy nhién NT2 va NT3 khac biét khong co y
nghia théng ké muc 1%. O cudi chu ky 3 & ca 2
nghiém thitc bé sung cdp ching vi khuian déng tu
dong loat giam, diéu nay ciang twong tu nhu & thi
nghiém 1 (trong phong thi nghiém), tuy nhién, hiéu
suat cao nhat trong chu ky 3 van & nghiém thirc 4
(75,8%). Tir két qua nay co thé nhan dinh rang hiéu
qua hoat dong cua cap vi khuan dong tu Bacillus
cereus KGO05 + Bacillus megaterium V101 tuong
duong 50%, néu nhu trong moi truong dugc b sung
mét Iuong nho (0,05%) chét tro ling thi hiéu suat se
tang lén dang ké (90,4%) va gop phan giai quyét luong
lon chat 6 nhiém trong nuéc thai. Tir két qua trén
tién hanh thi nghiém 3 ng dung cap vi khudn dong
tu vao xur ly nudc thai chan nuéi heo voi quy mo 1on

hon (800 lit). Két qua cho thay hiéu suat dong tu cta
NT2 (c6 bo sung vi khuan) cao nhat van & chu ky 2
(82,6%), khac biét c6 y nghia thong ké so voi nghiém
thie doi chimg, thoi gian hoat dong la 31 gio, dén
chu ky 3 hiéu suat bat diu giam xuéng chi con 44,2%
(Hinh 4).

Hifu suit déng ty (%)

-~ ERESBEINS

CKIn

CKI CKIl

Hinh 4. Hiéu suit dong tu cip ching vi khuin
Bacillus cereus KG05 + Bacillus megaterium V101
qua 3 chu ky xtt Iy nuéc thai chian nuéi heo sau
biogas quy mé 800 lit

Hinh 4 cho thay hiéu suat dong tu ¢ thi nghiém
nay dién ra giong nhu thi nghiém 1 va thi nghiém 2,
thoi gian hoat dong toi uvu dé cho hiéu suit dong tu
cao nhat 24 — 36 gio, vi day la thoi gian t6i uu dé vi
khuan dong tu tang trirong dat mat sé cao nhat, tir do
st két dinh cac té bao vi khuan trd nén thuan loi hon
nén hiéu suat dong tu cang tang lén, dén khi thoi
gian tang trudng toi uu vuot nguong tang truong clia
vi khudn nay thi sur két dinh té bao vi khuin dan mat
hoat tinh do moi truong ngay cang can kiét dinh
duong, chat doc t6 do vi khuin thai ra cang tang, té
bao vi khuan gia dan va chét di, tir d6 lam cho co ché
dong tu bi anh huong, hiéu suat dong tu giam siit
dang ké (chi con 44,2% & chu ky 3). Tuy nhién, néu
so sanh két qua thi hiéu suat déng tu & thi nghiém
quy mo 800 lit ¢6 thap hon thi nghiém quy mé 08 lit
va 80 lit 1a do nguén nudc thai dau vao va quy mo thi
nghiém caa 3 thi nghiém khong dong nhat. Nhung
hiéu suat déng tu trung binh qua 3 chu ky ctia thi
nghiém quy mé 800 lit van dat hon 64%.

3.4. Anh huéng ciia cap ching vi khudn Bacillus
cereus KGO5 + Bacillus megaterium V101 dén céc chi
tieu pH, BOD;, TSS, TN, TP, NH,*, PO,* trong méi
truong

Két qua phan tich cac chi tieu BODs, TSS, TN,
TP, NH,*, PO/* va pH cac nghiém thirc caa thi
nghiém sau 3 chu ky duoc thé hién & bang 5.
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Két qua & bang 5 cho thay gia tri pH ctia nghiém
thirc b6 sung vi khudn va nghiém thac bé sung PAC
thiap hon nghiém thic déi chimg & 3 chu ky, tuy
nhién chi ¢o chu ky 1 la khac biét cé v nghia & mirce
1%. Cac gia tri nay déu dat tiéu chuan loai A theo
QCVN 40:2011/BTNMT. Cac chi tieu BOD., TSS,
IN, TP, NH,*, PO,* & chu ki 1 diéu giam so véi doi
chimg. Sang chu ky 2 cua qua trinh xur ly, ngoai gia
tri PO,* va NH,* tang nhe thi cac gia tri khac van tiép
tuc giam. Pac biét 1a chi s6 TSS chi con 32,5 mg/l va
TP con 5,05 mg/1 dat tiéu chudn A va B. Nguyén

nhén la do chu ky 2 dat duoc hiéu suat déong tu cao
nhat nén cac chi s6 trén duoc cai thién nhiéu. Sang
chu ky 3 hau hét cac gia tri déu tang lén. Két qua
trén cho thay hiéu qua hoat dong cua cap chung vi
khuin Bacillus cereus KG05 + Bacillus megaterium
VLO1 trong xtr Iy nudce thai chan nuoi heo sau biogas
quy moé 80 lit & cudi chu ky 2 da lam giam 73,26%
ham lugng TN, 62,6% ham lugng amoni, 87,1% ham
luong orthophot phat, 71% ham lwong BOD;, 84,2%
ham luwong TSS. Trong do ham luong TSS dat quy
chudn loai A va TP dat quy chuan loai B.

Bang 5: Chit luong nuée thai chan nudi heo sau biogas sau 3 chu ky xir Iy quy mé 80 lit

i | G | ae| e [P g | e
XSL:;IY gﬁ f/‘};vw):z‘m}/BTNMT 49 20 20 50 4 5
zcggwa-z VILEINUT | ooy 50 40 100 6 10
pC 7,7 490 490 206 1224 | 1191 | 84
i VE secosiini 7,6 340 313 190 1026 | 434 | 584
ky1 | PAC (0,05%) 7.6 480 504 190 13,18 | 908 | 671
PAC+VK s 73 230 280 135 9,28 45 | 1,75
VK keosevinn 7.7 340 145 311 6,07 636 | 503
Chu | PAC (0,05%) 7.6 280 444 410 12,77 | 1.288 | 6,28
e PAC+VK kesavmon 75 142 131 32,5 5,05 586 | 3,22
| g 76 260 355 258 9,54 408 | 6,50
glg PAC (0,05%) 7.5 360 453 398 1294 | 776 | 680
PAC+VK yosavion 75 280 201 207 6,22 346 | 570 J
Bang 6: Chit luong nudc thai chan nuédi heo sau biogas sau 3 chu ky xtt Iy quy mé 800 lit
Tén miu OH BOD,| TN TSS TP | N-NH, | PPO,
(mg/D| (mg/D) | (mg/) | (mg/D| (meg/) | (mg/D
QCVN40:2011/BTNMT nuze A 69 30 20 50 4 5
QCVN40:2011/BINMT mizxc B | 559 | 50 40 100 6 10
pC 750 | 720 705 394 25,9 ] 1277 | 162
PAC+VK geos.v101 (CKT) 7,10 | 410 467 265 12,9 677 74
PAC+VK xgos.vior (CKII) 725 | 168 107 30 35 850 74
PAC+VK g5y (CKIID) 729 | 180 327 197 | 87 908 8,0
63
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Két qua & bang 6 cho thay gia tri pH & nghiém
thitc bo sung vi khuan + PAC qua 3 chu ky xit ly déu
giam hon so voi déi ching, trong dé chi cé gia tri
pH & chu ky 1 thi khac biét c6 y nghia thong ke
muc 1%, tuy nhién ca 3 chu ky gia tri pH déu dat
quy chuén loai A. Cac chi tieu BOD., TN, TSS, TP,
N-NH,, P-PO, déu giam lan luot la 76,6%, 84,8%,
92,4%, 86,5%, 33,4%, 54,3% & chu ky 2 so voi déi
chimg. Trong do ham luong TSS va TP dat duoc
quy chudn loai A. Tat ca cac chi tiéu déu bit dau
giam & chu ky 1, dén chu ky 2 thi giam nhiéu hon vi
day la thoi gian hoat dong t6i wru cua vi khudn déng
tu, tuy nhién chi tiéu amoni thi & chu ky 1 giam
duoc 46,9% dén chu ky 2 lai ting lén chi con giam
33,4%, diéu nay c6 thé giai thich rang khi ham lwong
tong dam (TN) trong nuéc thai gidm xuéng thi
lvong dam téng nay duoc phan giai thanh dang
nitrat, nitrit hoac dang amoni, do d6 & chu ky 2 TN
giam, N-NH;, tang la phu hop. Tir két qua trén c6 thé
nhan dinh rang vi khuin dong tu trong xir ly nuée
thai sé lam giam ham luong téng chat ran lo Iimg
(TSS) va tong lwong lan (TP) trong nudc thai dén
muc cho phép caa QCVN 40:2011/BTNMT, con cac
chi tiéu khac thi vi khudn dong tu cé vai tro gop
phéan 1am gidm hon 50% ham luong chit nhiém ban
trong moi truong nudc thai chian nuéi heo sau
biogas. Nhu vay can bé sung vi khudn dong tu cho
chu ky thar 3 dé dat hiéu qua hon.

4. KET LUAN

Ung dung bén ching vi khudn déng tu vao xit ly
nuoc thai chan nuéi heo sau biogas, quy mé trong
phong thi nghiém va cap chiang Bacillus cereus
KGO05, Bacillus megaterium V1.01 dugc chon dé img
dung xtr ly nudc thai & trai chan nudi, hiéu suat dong
tu dat rat cao (82,6-90,4%), chi s6 pH, BOD;, TSS,
cing nhu ham lwong TP, N-NH,, P-PO, dat loai A
hoac loai B ctia QCVN40:2011/BTNMT & chu ky thit
2. Dac biét ham lugng TSS ¢ cac nghiém thiac cé6
ching vi khuin déng tu déu dat loai A cua
QCVN40:2011/BTNMT. Ham lugng TN ciing giam
68 - 74,6% so voi nghiém thirc déi ching va thdp hon
nghiém thae chi sir dung PAC (0,05%) 1,8 — 2,3 lan.
Véi két qua nay, viec tmg dung cip chiing vi khuin
dong tu (ching Bacillus cereus KGO5, Bacillus
megaterium V1.01) vao xir ly nude thai chan nuéi heo
sau biogas dugc xem 1a mét cong nghé sinh hoc tién
xu ly nuoc thai, hira hen ¢6 nhimg dong gop thiét
thue trong viéc cai thién hiéu qua chat luong nuoc

thai chan nuéi heo sau biogas ¢ khu vuc dong bang
song Cuiru Long.

TAI LIEU THAM KHAO

1. Cao Ngoc biép, Nguyén Tan Binh va Nguyén
Thi Xuan My, 2012. Ung dung ché phim sinh hoc xir
Iy nude — bun day ao ca tra nuéi cong nghiép. 7ap chi
Khoa hoc- Pai hoc Can Tho, 23a 1-10.

2. Hé6 Thanh Tam va Cao Ngoc Diép, 2013. Vi
khudn déng tu (aggregation) trong nudc thai trai
chan nuéi heo & dong bang song Ciru Long. Hoi nghi
khoa hoc cong nghé sinh hoc toian quoc 2013, quyén
2, trang 518-522.

3. H6 Thanh Tam va Cao Ngoc Diép, 2014. Yéu
t6 moi truong anh hudng dén hiéu suat dong tu cta
vi khudn trong nudc thai trai chan heo sau biogas o
déng bang song Ciru Long. Tap chi Khoa hoc - Pai
hoc Céan Tho, s6 31, ky thang 7 nam 2014 (da thim
dinh xong, cho bién tap).

4. Kimchhayarasy, P., K. Kakii and T. Nikata,
2009. Intergeneric coaggregation of non-flocculating
Acinetobacter spp. isolates with other sludge-
constituting bacteria. Journal of Bioscience and
Bioengineering. 107 (4): 394-400.

5. Kinder, S. A. and S. C. Holt, 1993. Localization
of the Fusobacterium nucleatum T18 adhesin activity
mediating coaggregation with Porphyromonas
gingivalis T22. J. Bacteriol 175, 840-850.

6. Lu W.-Y. Zhang T., Zhang D.Y. Li C-H.
Wang J.-P.,, Du L. X,, 2005. A novel bioflocculant
produced by Enterobacter aerogenes and its use in
defecating the trona suspension. Biochemical
Engineering J. 27: 1-7.

7. Malik, A., M. Sakamoto, S. Hanazaki, M.
Osawa, T. Suzuki, M. Tochigi, and K. Kakii, 2003.
Coaggregation among nonflocculating bacteria
isolated from activated sludge. Appl Environ.
Microbiol. 69, 6056-6063.

8. Malik, A., P. Kimchhayarasy, and K. Kakii,

2005. Effect of Surfactants on Stability of
Acinetobacter Johnsonii S35 and Oligotropha
Carboxidovorans  S23  Coaggregates.  Fems

Microbiology Ecology. 51 (3): 313-321.

9. Nguyén Thi Thu Ha, 2008. Xir Iy nuoc thai
chan nuoi heo. Luan van thac si. Truong Pai hoc
Bach khoa TP Hé Chi Minh.

64 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 9/2014



KHOA HOC CONG NGHE

10. Ryan J. P. and Russell T. H., 2013. Rapid bacterium Baci/lus sp. Strain RP1137. Appl. Environ.
aggregation  of biofuel-producing algae by the  Mirobiol 79 (19): 6093-6101.

APPLICATION OF AGGREGATION BACTERIA IN PIGGERY WASTEWATER AFTER BIOGAS
SYSTEM IN THE MEKONG DELTA IN THE LABORATORY AND PIG FARM
Ho Thanh Tam, Tran Hoai Phong, Cao Ngoc Diep
Summary

Application of 4 strains aggregation bacteria (Bacillus cereus KG05, Bacillus megaterium VL.01, Bacillus.sp
VL05, Bacillus arvabhattai ST02) in treatment process of piggery wastewater after biogas system at the 8
liter scale (in the laboratory), the results showed that aggregation efficiency was 84-86%, and TSS and
BOD5 reduced 40.5 times and 144.4 times compared with controls, respectively; while total phosphorus
concentrations (TP) <2 mg/], concentration of ammonium (N-NH,")<3 mg/1, orthophosphate levels (P-PO,)<0.5
mg/], and research criteria reached to standard A or B of QCVN40:2011/BTNMT after 2 treatment cycles
(31 hours). Pair of Bacillus cereus KGO5 and Bacillus megaterium VLO1 was selected to apply in piggery
wastewater after biogas treatment in the containers: 80 and 800-iter at the pig farm. The results showed
that the highest aggregation efficiency was in the second cycle with 90.4% (container 80-liter) and 82.6%
(container 800-liter), and pH, TSS, and TP reached to standard A or B of QCVN40:2011/BTNMT; while
concentration of BOD., TN, N-NH,, P-PO, decreased over 50% compared to the control.
Keywords: Aggregation, aggregation bacteria, biochemical oxygen demand, orthophosphate, piggery
wastewater, total suspended solids.
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