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DPanh gi4 hiéu qua x Iy nwéc thai chan nudi heo bang mo hinh
sinh hoc loc ngwoc dong cai tién két hop st dung gia thé vi
sinh
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THONG TIN BAI BAO TOM TAT

gﬁ(z trl;nhz 4/3/2017 Hé théng sinh hoc loc ngwoc dong (USBF) két hop str dung gid thé vi sinh dwoc
an bai 24/3/ vdn hanh trong thoi gian 100 ngdy va tién hanh thu thap di ligu & trang thdi

Chap nhan 08/4/2017 6n dinh. Két qud cho thdy hé thong USBF cdi tién c6 khd ndng xit ly tot cdc

bang online 28/4/2017 chdt hitu co va dinh du'o'ng Trong nghién ctru nay, viéc logi b6 cdc chdt 6

Tir khoa- nhiém tir nuéc thdi chdn nudi heo da dwoc ddnh gla trong bé phdn ving USBF
USBF cditién & cdc thoi gian leu thily luc (HRT) 6-15 giova thoi gian lwu buin (SRT)
la 20 ngay Cdc nghlen ctiu thure nghiém chi ra rang hiéu qud logi bo trung
binh cac chdt gay 6 nhiém véi HRT twong lmg 12 gio. Hiéu qua xir ly trung
binh ctia nhu cdu oxy sinh th (BODs), nhu cdu oxy hod hpc (COD) twong zmg
la 94,2% va 93,3%. Hiéu qua loai bo nito va photpho lan lwot dat 79,7% va
85,1%. Cong nghe USBF cdi tién la qua trinh sinh hoc tién tién loai bé cdc chdt
6 nhiém trong nwérc thdi chdn nuéi heo.

Nguwoc dong
Qua trinh sinh hoc
Nuwéc thai chdan nudi
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méi quan tAm lén clda cong dong. DE xi 1y cac
nguon nwdc thai 6 ham lwgng chit 6 nhiém mic
dd cao nhw nwée thai chan nudi heo can tién hanh
ap dung két hop cac qua trinh xtr Iy nwére thai khac

1. M¢ dau
Chan nuéi von dugce biét dén l1a nganh san
xudt quan trong va la sinh ké gan lién vé&i nhiéu

nguoi dan Viét Nam. Trong d6, hoat dong nudi heo
chiém ty trong cao trong tong sé lwong trang trai
nong nghiép. Pac trung ciia nwée thai chan nuoi
heo chira ham lwong cao cic hop chat hitu co va
cac chit dinh dwdmg nhw nito, photpho (Nguyén
Thi Hong va Pham Khéc Liéu, 2012). Sw c6 mét cac
chit dinh dwdng nhw nito, photpho 1a méi de doa
lén tinh trang sirc khoe cac thuy vuc va tré thanh

*Tdc gid lién hé
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nhau nhw Ky khi, hiéu khi va thiéu khi.

Cong nghé USBF dwoc cai tién tir quy trinh
bun hoat tinh ¢6 dién trong d6 két hop véi 3 qua
trinh thiéu khi (anoxic), hi€u khi (aerobic) va lang
trong mot don vi xtt ly nwdc thai (Mahvi va nnk,
2008). Viéc loai bé cac chat 6 nhiém dwoc dién ra
& ca 3 ngan thiéu khi, hiéu khi va ngan ling. Qua
trinh sinh hoc loai bé chit dinh dwdng trong nwéc
thai théng qua viéc str dung vi sinh trong cac diéu
kién méi trrong khac nhau. Vi sinh vat str dung oxi
hoa tan d€ oxi hda sinh héa, ddng hoa cac chit
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dinh dwdng va chatnén (C, N, P). Pay la cong nghé
thich hop xt Iy cac chit dinh dwdng nito, photpho
dat hiéu qua cao (Khorsandi va nnk, 2011; Saud
Bali va nnk, 2015). Cac nghién ctru trwérc day ap
dung céng nghé USBF dworc tién hanh trén nhiéu
loai nwéc thai san xuat nhw soi tong hop (Jose va
nnk, 2001), san xuit regu (Molina va nnk, 2007),
ché bién thuc phdm (Nguyén Vin Phudc va nnk,
2009; Lé Hoang Viét va nnk, 2013) cho t&i cac loai
nuwdc thai khu do thi (Trwong Thanh Canh va nnk,
2007; Noroozia va nnk, 2015).

Trong nghién ctru nay, mo hinh sinh hoc loc
nguoc dong cai tién két hop st dung gia thé vi sinh
nham muc dich danh gia kha niang xtt Iy nwéc thai
chan nuéi heo va gop phan bao vé moi truedng sinh
thai.

2. Phwong phap nghién ctru

2.1. Pdc diém nwdc thdi chdn nuéi heo

Thanh phan va ham luong cac chit 6 nhiém
tir nwére thai chan nuoi heo dwoc st dung cho qua
trinh thi nghiém dwogc thé hién & Bang 1.

2.2. M6 hinh thi nghiém

Bé phan rng dwoc thiét ké bang vat liéu thuy
tinh vé&i dd day 4 mm va c6 thé tich cong tac 56,25
lit (L*W*H = 75*25*30 cm). Thé tich cic ngin
thiéu khi, hiéu khi va 1ang Ian lwot 13,5; 32,25 va
10,5 lit. Twong &ng kich thwdc chiéu dai, chiéu
rong va chiéu cao mdi ngan 1a 25*25*30 (thiéu
khi); 50*25*30 (hiéu khi) va 30*25*28 (ling).

Bdng 1. Thanh phdn nwéc thdi chdn nudi heo va gici han cho phép.

2 i . Két qua QCVN 62-MT:2016/BTNMT
TT | Chitiéu Bonvi Trung binh | Do 1éch chuin A B
1 pH - 6,9 0,25 6-9 5,5-9
2 SS mg/1 1496 141,59 50 150
3 BODs mg/1 2395 262,95 40 100
4 COD mg/1 3608 147,50 100 300
5 TN mg/1 414 7,81 50 150
6 TP* mg/1 144 51,73 4 6
QCVN 62-MT:2016/BTNMT - Quy chuin Ky thuit qudc gia vé nwédc thai chidn nuodi;*QCVN
40:2011/BTNMT - Quy chuin ky thuit quéc gia vé nwéc thai cong nghiép; Cot A quy dinh gia tri thdng
s6 6 nhiém trong nwéc thai chian nuéi khi xa ra ngudn nwéc dwgc dung cho muc dich cAp nuwdc sinh hoat;
Cot B quy dinh gia thong s6 6 nhiém trong nuwdc thai chan nudi khi x4 ra nguén nwéc khong dung cho
muc dich cip nuwéec sinh hoat.
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= ~» Dong nwéc thdi lvu thdng & cdc ngdn ctia hé théng; Bom nwéc thdi DDI 150 (Grundfos, Anh);
Bom tudn hoan MC1000 PEC (Multifix, Dirc); Mdy théi khi ACO-003 (Hailea, Trung Qudc).
Hinh 1. So’ do mé hinh thi nghiém.
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Bdng 2. Théng sé vdn hanh b€ phdn trng USBF. (HRT: Thoi gian lwu thiy lwc, OLR: Tdi trong hitu co).

Giai doan | SO ngay (bt dau - két thuc) | Lwulwong, lit/gi | HRT, gior | OLR, kgCOD/m3.ngay
1 1-25 3,8 15 5,8
2 26-50 4,7 12 7,2
3 51-75 6,3 9 9,6
4 76-100 9,4 6 14,4

Gia thé vi sinh linh dong (polyethylene) duwoc
st dung cda hang Nisshinbo (Nhit Ban) trong
ngin hiéu khi & dang x6p, dwdong kinh 4 mm, ty
trong 1 g/cm3, dién tich tiép xdc 3000 - 4000
m2/m3. Lwong gia thé vi sinh st dung twong rng
60% thé tich ngan hiéu khi va twong dwong 19350
cm3, Lién quan dén dong nudéc thai mé hinh thi
nghiém theo trinh ty sau: Nwéc thai dwgc bom tir
bé chira vao ngan thiéu khi, sau d6 chay vao ngan
hiéu khi. Tai day, dién ra qua trinh suc khi nham
cung cap dwdng khi cho cic hoat déng ctia vi sinh
vat. Sau d6, dong nwée thai chay tiép tuc chay vao
ngin lang theo chiéu hwéng dong 1én trén roi
dwoc thu gom théng qua hé thong mang thu ra
ngoai (Hinh 1).

B& USBF dwoc van hanh véi thoi gian lwu bun
(SRT) 1a 20 ngay va nong do chat ran lo Itrng tron
14n chat 16ng (MLSS) duy tri & mitc 4500-5000
mg/1. B phan trng duy tri dong loc ngwgc 0,5 m/h,
day 1a toc do thich hop ngin chin rra tréi sinh
khéi va thic diy tao hat bong bun (Omil va nnk,
1996). Bun hoi lwu tir ngin ling sang bé thi€u khi
v&i leu lwong hoi lwu bang 3 1an dong vao. BE sinh
hoc loc ngworc c6 thé xtr Iy & tai trong cao tir 5-25
kgCOD/m3.ngay (Tay and Zhang, 2000). Trong
nghién ciu nay, moé hinh thi nghiém dworc tién
hanh khao sat trong thoi gian 100 ngay véi cac tai
trong 5,8; 7,2; 9,6; 14,4 kg COD/m3.ngay. BE phan
Urng thiét ké véi ngan thiéu khi dugc thiét ké khi
nitrate va tich lily polyphosphate vao sinh khéi vi
sinh vit. B€ hiéu khi duy tri DO = 3,5 mg/1 dé thuc
day qua trinh nitrat héa (Rajesh va nnk, 2009).
Nhiét d6 dwoc kiém soat & khoang gia tri 37+20C.
Pém pH dwoc duy tri & 6,5-7,8 bang dung dich
KOH 5% va CH3COOH 10%. Ty lé dinh duwdng
C/N/P trong bé phan rng twong dwong nhu ciu
dinh dwéng 100/5/1 cho qua trinh xi¥ ly sinh hoc
(Metcalf and Eddy, 2003).

2.3. Phwong phdp phan tich va xi ly sé'liéu

Phwong phap phén tich cac thong sd chit
lwong nuwéc theo phwong phdp chuin (APHA-

AWWA-WEF, 2005). Tan suit do dac cac chi tiéu
chit lwong nwéc dwoc thwe hién 3 [an/tudn. Cac
gia tri pH, nhiét do, DO dwgc do bang thiét bi do
nhanh. Xac dinh chi tiéu BODs bang phwong phap
U trong tu ciy & diéu kién 20°C va 5 ngay. Nong do
COD, TN, TP do bang may quang phé UV-VIS. Ham
lwgng SS, MLSS dwgc xac dinh theo phwong phap
trong lwong (loc bang gidy loc c6 kich thuéc
0,45um roi sdy khé dén khoi lwgng khong doi &
cac nhiét do 105°C. Chi s6 thé tich bun (SVI) xac
dinh theo cong thirc: SVI (ml/g) = (Thé tich bun
lang sau 30 phat (ml/1) x 1000)/ MLSS(mg/1). Cac
s6 liéu nghién ctru dwoc thong ké va xir ly bang cac
phan mém Excel va SPSS.

3. Két qua nghién ciru va thao luin

3.1. Panh gid kha ndng xiv Iy cdac hop chdt hiru
cor (BODs, COD)

No6ng do MLSS trung binh bé phan &ng dworc
duy tri twong dwong 4713,7 + 229,24 mg/1. Gia tri
MLSS theo cac giai doan van hanh thi nghiém c6
gia tri lan lwot 4678,6 + 287,29 mg/l (OLRy);
4669,4 + 240,28 mg/l (OLRy); 4816,0 + 155,33
mg/l (OLRs) va 4686,6 + 237,34 mg/l (OLR).
Nong do MLSS cao dwoc duy tri trong bé phan (rng
gia ting hiéu qua xt ly cac chit 6 nhiém. Hoat
déng van hanh c6 ty s6 F/M kha thdp véi trung
binh 0,084 + 0,032 (ngay!) va dao dong ttir 0,046
dén 0,156 (ngay-1). Thong thwong, gia tri F/M thip
do sinh khoi dworc gitr lai d€ duy tri ndong dé6 MLSS
& muirc d§ cao (Metcalf & Eddy, 2003).

Trong bé USBF, vi sinh vit st dung nguén
cacbon tir cac chit hiru co cia nwéc thai dé tong
hop cac chit cin thiét cung cip cho sinh trudng
phat trién va sinh san té€ bao mai. Két qua gia tri
COD d4u ra trung binh 373,3 mg/1 (SD=146,82) va
dao doéng 167 - 770 mg/1. Tri s6 BODssau xt ly v&i
trung binh 227,0 (SD = 100,7). Bang 3 va 4 trinh
bay chi tiét hiéu qua xtr 1y cac chat hiru co theo cac
tai trong khao sat.

Hiéu qua xt Iy cic chat hitu co (tinh theo gia
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tri BODs) dao déng 88,4% (OLR:) va cao nhit &
giai doan 2 (OLR4) twong tng dat 94,2%. Twong
tw, hiéu qua xtr ly COD & cac giai doan theo thit tw
87,5; 88,7; 89,7 va 93,3% (OLR4, OLRs, OLR;,
OLRy). C6 thé thay, hiéu qua xtt ly chat hiru co dat
téi wu & nguwdong thoi gian lwu HRT = 12 gio
(OLR). So sanh két qua hé thong USBF lai hop cia
Molina va nnk (2007) ddi véi nwére thai san xuit
rugu voi tai trong cao c6 hiéu suat loai COD dat
85-98% (Molina va nnk, 2007). C6 thé ly giai hiéu
qua xtr ly cac chit hitu co & cac tai trong cao do
viéc thiét ké hé théng theo cac ngan véi cac ché do
khac nhau. Ngoai ra, trong nghién ctru nay nho sy
b6 sung gia thé vi sinh vao ngan hiéu khi gép phan
gia tang hiéu qua oxi hda cac chit hiru co trong
nuoéc thai.

Hinh 2 biéu dién bién thién két qua xtr Iy ham
lwong cac chit hitu co qua cac khoang tai trong
van hanh. Trong d6, xu hwéng thay déi hiéu qua
Xw 1y c6 sw gia tang ro tw giai doan 1 (OLR;=5,8 kg
COD/m3.ngay) lén giai doan 2 (OLR; = 7,2 kg
COD/m3.ngay) trng véi thoi gian lwu 12 gio. Mirc
dé xtr ly cac chat hitu co (BODs, COD) giam khi
nghién ctru tién hanh giam thoi gian lwu xudng
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mitc 9 va 6 gio (Hinh 2). O mitc tai trong 14,4
kgCOD/m3.ngay, hiéu qua loai b6 BODs va COD
gidm xudng twong ng 88,4 va 87,5%. So sanh két
qua ctia nhém nghién ctru Pang Viét Hung va Do
Thi Hong Ha (2015) v&i 16p dém linh ddng & phéan
loc ky khi, m6 hinh nghién cttu cho hiéu qua xt ly
cao nhat & tai trong hiru co 6 kgCOD/m3.ngay
twong (ng thoi gian lwu nwée 16 gicr véi hiéu suat
xtr Iy COD dat 92%. Nhw vy, wu diém loi thé cta
cong nghé USBF c6 thé (rng dung x Iy cic ngudn
nuwéce thai c6 ham lwong cac hop chit chit hiru co.

3.2. Panh gia kha ndng xir ly cdc chdt dinh
dwéng (N, P)

Swkéthop cac qua trinh thiéu khi, hiéu khi va
ky khi c6 tiém ningloai bé cic chathitu co'14n nito
trong nwéc thai (Barber va Stuckey, 2000; Del
Pozo va Diez, 2005). Thong thwong, qua trinh sinh
hoc loai bo nito dwgc moé ta theo trinh tw: amon
héa (chuyén héa nito hitu co thanh amoni),
nitrate héa (NH4+ - NO3-) va qud trinh kht
nitrate (NOs- 2 N3). Trong bé phan rng USBF,
ham lwgng nito dwoc loai thong qua qua trinh
nitrate héa va khir nitrate.

Bdng 3. Hiéu qud xtr ly BOD:s theo cdc tdi trong khdc nhau.

OLR Két qua Vao Thiéu khi BI-(l)igli’ lir}ll?/l Ra Hiéu suat, %
OLR,=58 kgCoD/mengiy [ ot T atas | o1
OLR;=7,2 kgCOD/m3.ngay M;S” ;;3,01'2 131,52’; 131943:é51 4112,92'2 e
OLR3=9,6 kgCOD/m?.ngay Msegn 2%32‘7} 131’61’3 1276?547 ;gzg 92,2
OLRy=144 kgCOD/m* ngdy [— oon 222’55’3 ;7}‘6}'05'3 13499%'356 131111,'756 484

Bdng 4. Hiéu qud xwr ly COD theo cdc tdi trong khdc nhau.

OLR KEQua (s e ot T ide k| Ta Hiéu suat, %
OLR1=5,8 keCOD/mingty |5t~ osear | asess | 79111 %
OLR2=7,2 kgCOD/m3.ngay M;S“ 22(1),76’;} 132,53"3} ;Z;zé? 12049?'602 93,3
OLR3=9,6 kgCOD/m3.ngay Mse]:a)m 3950(?5,70 g;}gz? ;11272; 136902?,256 88,7
OLR4=14,4 kgCOD/m3.ngay M;S“ Zéﬁ;ﬁ ;;g,géj 12212 g 144629,601 87,5
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Hinh 2. Bién thién ham lwong BODs va COD trong qud trinh vdn hanh.
Bdng 5. Hiéu qud xwr ly TN va TP theo cdc tdi trong khdc nhau.
" , TN TP
OLR Ketqua 0 30 | TNra | H,% | TPvao | TPra | H,%
OLR;1=5,8 kgCOD/m3.ngay Mean 399,9 125,5 676 130,9 30,0 770
SD 41,01 55,60 ’ 33,61 9,36 ’
OLR2=7,2 kgCOD/m3.ngay Mean 451,5 90,9 797 132,9 20,9 851
SD 71,06 28,61 ’ 29,91 20,45 ’
OLR3=9,6 kgCOD/m3.ngay Mean 427,0 117,3 726 127,6 19,6 84 4
SD 25,95 41,94 ’ 12,67 5,36 ’
OLR4=14,4 kgCOD/m3.ngay | Mean 451,8 140,0 690 133,0 36,9 794
SD 26,25 43,25 ’ 17,56 13,04 ’

Do6i véi qua trinh loai photpho dwa trén co
ché hip thu photpho sinh hoc. So véi cong nghé
bun hoat tinh truyén théng, céng nghé USBF c6 wu
diém & kha nang hip thu photpho cao nho viéc
thiét ké két hop cac qua trinh thiéu khi, hiéu khi va
ky khi trong mot hé thong. Ngoai viéc loai bo
carbon, bé phan trng USBF con dién ra qua trinh
nitrat hod/kht nitrat va loai bé cac chit dinh
dwdng nhu nito, photpho (Mahvi va nnk, 2008).
Nho viéc b6 sung thém gia lo Itrng da ting cuong
mat dd cla cac vi sinh vat dan dén gia ting hiéu
qua loai bé cac chat 6 nhiém.

Dai véi chi s6 thé tich bun SVI dat mic trung
binh bang 97,0 + 21,33 ml/g va dao dong khodng
gia tri thap nhat va cao nhat twong rng 48,6 va
145,5 ml/g. Trung binh SVI theo cac giai doan van
hanh thi nghiém c6 gia tri lan lwot 85,2 + 22,68
ml/g (OLR1); 91,9 + 18,26 ml/g (OLR2); 99,6 +
19,76 ml/g (OLRs) va 109 + 21,33 ml/g (OLR,).

Két qua chi sd thé tich bun SVI dao déng trong
khoang 50-150 ml/g cho thiy qua trinh hoat dong
sinh hoc tét. Nhin chung, gia tri SVI nho chirng td
bun dé 1ing va né phan 4nh mirc do hiéu qua xtt ly
nudc thai.

Ham lwong TN sau xt ly 118,2 mg/1 (SD =
44,7). Gia tri TP d4u ra trung binh dat 26,7 mg/1
(SD = 14,64) va dao dong 9,4 - 71 mg/l. Nhin
chung, hiéu qua xtr Iy cic chit dinh dwéng thap
nhit dat 67,6% (TN) & OLR;=5,8 kgCOD/m3.ngay
va 72,4% (TP) & giai doan tdng tai trong lén
OLR4=14,4 kgCOD/m3.ngay. Trong thoi gian van
hanh, hiéu qua x 1y nito va photpho cao nhit &
giai doan 2 (v&i OLR.=7,2 kgCOD/m3.ngay) lan
lwot dat 79,7 va 85,1%. Xu hwéng chinh vé hiéu
qua xtr Iy cac chat dinh dwdng tang khi giam thoi
gian lwu va dat toi wu & nguwdng HRT=12 gio.
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Hinh 3. Bién thién ham lwong va hiéu qud xi ly nito va photpho.
—A—NO3-vao —{— NO3-ra OLR —O—Hiéu suat
70 100
90
60 -
80
50 70
=
— 40 - 60 =%
s ﬁ
ol 50 5
£ 30 wn
~ 40 =
g g
| 30
g 20 T
20
10 -
10
0 0

Thoi gian (ngay)

1 7 13 20 28 36 44 53 59 65 71 80 86 91 97 100

Hinh 4. Bién thién ham lwong NOs va hiéu sudt xit ly trong qud trinh vdn hanh.

Bdng 6. Hiéu sudt xi¥ ly NOs- theo cdc tdi trong khdc nhau.

2 ~ or Ham lwong NO3-, mg/1
Tai trong hitu co Két qua Vio Ra Hiéu suat%

OLR:=5,8 kgCOD/m3.ngay Mean 50,9 21,2 577

SD 7,79 2,35 ’
OLR2=7,2 kgCOD/m3.ngay Mean 50,9 17,8 642

SD 8,19 1,47 ’
OLR3=9,6 kgCOD/m3.ngay Mean 50,9 23,3 532

SD 8,04 1,96 ’
OLR4=14,4 kgCOD/m3.ngay Mean 51,1 25,7 49 2

SD 4,76 3,42 ’
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Qua trinh nitrate hda trong bé USBF dwgc mo
ta bing phan (rng: NHs* + 20, > NOs- + 2H* + H,0.
O trong diéu kién thiéu khi, vi khuin di duomng sé
chuyén hoéa cac chat hiru co va nitrate thanh cac
khi N3, CO2 dwéi dang tw do: NOs- + Chat hiru co >
Nz + COz + OH- + H20. Qua trinh Kht¥ nitrate dwogc
khai quat hdéa nhw sau: NOs- - NOz- > NO - N20
- Na. Qua trinh kht¥ nitrate sinh hoc dwoc xem la
giai phap hiru hiéu loai bo nitrate trong diéu kién
thiéu khi (Rijn va nnk, 2006)

Ngoaira, cic két qua quan tric bién dong ham
lwong NOs- trude va sau xtr ly dwgc thé hién &
Bang 6 va Hinh 4. D6i v&i kha ndang chuyén hoa va
hiéu suit xr Iy NOs- trong qua trinh vin hanh dao
dong trong khoang gia tri cao nhat & tai trong 7,2
kgCOD/m3.ngay (&rng véi hiéu suit 64,2%). Qua
trinh loai b nitrate trong b€ phan rng c6 khuynh
hwdng giam twong ng mirc tang tai trong 1én 9,6
va 14,4 kgCOD/m3.ngay.

Nh¢ qua trinh vin hanh trong diéu kién néng
d6 MLSS cao (4500-5000 mg/1) nén tao diéu kién
gia ting hiéu qua xtt ly sinh hoc c4c chit 6 nhiém.
Nhin chung, qua trinh nitrat héa dién ra trong
ngin hiéu khi va khtt nitrat dién ra trong ngin
thiéu khi. Dong photpho hoa tan tir ngan thiéu khi
theo dong nwéc qua ngan hiéu khi dwoc cac vi
khuin wa photpho hap thu va tich liiy. Trong ngan
l&ng, nho qua trinh ldng cta bun hoat tinh nén
photpho s& dwoc loai bo. Vai tro cia ngan lang
trong bé USBF sé tach cac hat can ra khoi nwérc
bang cach loc qua tAng vat liéu loc bun hoat tinh lo
ltrng. Lrgng photpho trong nwére thai dwgc loai bd
nho suw két hop va di vao té bao sinh khéi va dwoc
loai bé thong qua viéc loai bd x4 bun (Kermani va
nnk, 2009). Hinh 3 cho thiy bién thién két qua loai
bé thanh phan dinh dwdng (N, P) dao dong theo
chiéu hwéng gidam dan khi thi nghiém ting tai
trong hitu co va giam thoi gian lwu thay lwc.
Khodng thoi gian t6i wu cho qua trinh khir nito va
photpho & mirc HRT=12 gi¢. Pdi véi nito, két qua
khao sat chi ra hiéu qua xtr ly dat cuc dai 79,7% &
mirc tai trong OLR,. Trong khi, hiéu qua xi ly
photpho ctia bé phan tng cao hon véi hiéu suat
1én t&i 85,1%. C6 thé thay, sw hap thu sinh hoc cho
qua trinh phat trién sinh khéi qua d6 gép phan loai
b6 nito va photpho trong nwéc thai (Hu va nnk,
2002; Kishida va nnk, 2006).

4. Kétluan

Tl nhitng két qua nghién ctiru cho thiy mo

hinh sinh hoc loc ngwoc dong cai tién két hop str
dung gia thé vi sinh c6 kha nang xt ly chit hitu co
va cac chit dinh dwdng & cac tai trong cao. Mirc do
xt Iy cac chat hiru co (BODs, COD) gidm khi nghién
ctru tién hanh gidm thoi gian leu xuéng mirc 9 va
6 gir. Khoang thoi gian lwu thiy lwc t6i wu cho qua
trinh khtr carbon, nito va photpho & mirc twong
dwong 12 gio. Hiéu qua xtr ly cac chit hiru co
(BODs, COD) lan lwot dao déng 88,4 - 94,2% va
87,5 - 93,3%. Hiéu qua xtr Iy cac chat dinh duwdong
thdp nhat dat 67,6% (TN) & OLR;=58
kgCOD/m3.ngay va 72,4% (TP) & giai doan tang
tai trong lén OLR4=14,4 kgCOD/m3.ngay. Ddi vdi
hiéu qua xtr ly nito va photpho cao nhit & giai
doan 2 (v&i OLR;=7,2 kgCOD/m3.ngay) lan lwot
dat 79,7 va 85,1%. U'u diém ctia USBF két hop st
dung gia thé vi sinh khéng gy mui, han ché bun
du va st dung héa chit, déng thoi c6 thé duy tri
thoi gian Iwu bun dai dé oxi ha va khir cac chit 6
nhiém. B& phan tng USBF cai tién c6 wu diém va
thich hop cho viéc &rng dung xt¥ Iy nwére thai chira
ham lwong cac chit 6 nhiém cao nhw nuwéc thai
chan nuéi gép phan bao vé mai treong.
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ABSTRACT

Evaluating the efficiency of piggery wastewater treatment by the
microbial bed fixed upflow sludge blanket filtration system

Ky Minh Nguyen?!, Lam Hoang Nguyen?

1 Faculty of Environment and Natural Resources, Nong Lam University of Ho Chi Minh City, Vietnam
2 Faculty of Water Resources Engineering, Da Nang University of Technology, Vietnam

The microbial bed fixed upflow sludge blanket filtration (USBF) system was operated for about 100
days and runs of steady state data were collected. The results showed that the USBF system had a better
ability in terms of organic matter and nutrients removal. In this study, the removal of pollutants from
piggery wastewater was evaluated in the advanced USBF reactor at hydraulic retention time (HRT) of 6-15
hours and solid retention time (SRT) of 20 day. Experimental studies indicated that average removal
efficiency of pollutants with HRT of 12 hours. The results show that the average removal efficiencies for
Biological Oxygen Demand (BODs), Chemical Oxygen Demand (COD) were over 94.2% and 93.3%
respectively. The phosphorous and nitrogen’s removal were found to be 79.7% and 85.1% respectively. The
advanced USBF as an advanced biological process had a pollutants removal efficiency from piggery
wastewater.



