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XU LY NUGC THAI CHAN NUOI LON BANG THAP UASB
VA MANG THUC VAT THUY SINH

Trong nhu‘ng nam qua, moé hinh kinh t€
trang trai ho gia dinh & nudc ta dang cé xu thé
phat trién manh. Trong dé pha1 ké dén nganh
chan nuoi, véi tdng gia tri san phdm chan nudi
luén chiém ty trong 22-25% téng gid tri toan
nganh. Tinh dén nam 1997, ca nudc da c6 17,6
triéu con lon, 121 triéu con ga, 3,8 triéu con bo,
gdn 3 triéu con trau... [10]. Cing véi sy phat
trién d6 1a luong chat thai chan nuéi ngay cang
téng va hdu hét chﬁng déu dugc cac ho nong dan
Xa truc ti€p xuéng c4c ao, h6 dung lam thitc an
truc ti€p cho c4. Qué trinh phan giai cic hop
chat protein trong phan lgn, nhét 1a trong diéu
kién yém khi, san sinh ra nhiing mui héi théi va
16i cudn céc loai ruéi nhang dén tap trung, lam
m4t vé sinh nghiém trong. Khong nhing thé,
ch4t thai chan nuéi lon ¢6 chita mot ham lugng
cao cac chat hitu co dé phan huy sinh hoc va
chita nhiéu vi sinh vat gay bénh ngdm xudéng
mach nudc ngém, gay anh hudng nghiém trong
t6i vé sinh moi trudng, gieo ric mam bénh
khong nhitng cho nong dan ma con cho ca
nhimg ngudi st dung san phdm cla ho. Hién
nay, xay ra tinh trang chat thai chan nudi ngay
mot tang ma hdu nhu chua c6 bién phap thich
hop dé xir ly. Day la mot van dé déng lo ngai
cho tinh trang vé sinh moi truong & nong thon
hién nay, mot noi ma vdn dé chéng 6 nhiém
mai trudng chua dugc quan tam ddy du.

Dic tinh cha chat thai chan nu6i lon phu
thudc vao giong lon, thic an, tudi lon va thai
tiét. Sau day 1a mot vai thong s6 dac trung cho
chat thai chan nuéi lon (tinh trung binh): COD
27.515 mg/l, BOD 9.171 mg/1, TSS 22.013 mg/l,
pH 7,5, TKN 1.836 mg/l, téng P 481 mg/l [5].
Két qua diéu tra ciia Tran Thi Dan va cs. (2003)
cho thdy chat thai chan nuoi lgn tai nhiéu viing
& mién Nam Viét Nam c6 céc chi tieu: COD,
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coliforms, E.coli vugt qua TCVN 5945:1995
nhiéu 14n. Vi du chi tieu COD dao dong tir 4373
mg/l -12852 mg/l vao mia kho va tir 827 mg/l-
32750 mg/l vao mua mua [11].

Viéc giai quyét 6 nhiém moi trudng néi
chung va 6 nhiém do nudc thai chan nuéi lgn da
dugc nhiéu nha khoa hoc nghién ciu [1, 4, 5,
13] va da duara dugc mot s6 giai phdp xir ly:
lén men ky khi tao biogas, sit dung bun hoat
tinh, hoa chat,... [3, 12]. Van dé dat ra la phai
tim ra mét phuong phap hoac két hop vai
phuong phdp hitu hiéu, ré tién, dé€ van hanh,
khong tiéu t6n nhiéu nang lugng dé c6 thé ing
dung dugc trong diéu kién noz thOn Viét Nam.
Mot trong nhitng giai phap g dugce céc
yéu cu trén 1a nghién citu ket hdp sir dung thiét
bi xit 1y ky khi UASB véi hé thuc vat thiy sinh
dé loai bd céc chdt 6 nhim trong nudc thai chan
nuodi lon. Véi hé théng xir 1y ky khi UASB, c6
thé loai bd dugc kha nhiéu déc chét hitu co c6
trong nudc thai; doi véi lucmg chat dinh dudng
con lai, cé thé tan dung cdc loai thuc vat thuy
sinh sdn c6 trong tu nhién & cdc ao hé dé xir ly
trong giai doan tlép theo. Phu'dng phap nay da
dugc nghxén cttu va sit dung & nhiéu nudc c6 khi
hau 4m 4p va dat hiéu qua xi ly cao nhu &
Trung Qudéc, An bo,..

I - PHUONG PHAP NGHIEN CUU

- Nudc thai chan nuoi lgn trong thi nghiém
cla chung t6i 1a nudc thai téng ho’p bao gOm
nudc rua chuOng trai, nuéc tiéu cha lon, nudc
phan cua vat nudi.

- Do pH dugc do bang may pH meter EC
ctua hing HACH, My [2].

- Ham lugng TSS, N-NH,", N-NO; dugc
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xdc dinh bang mdy quang phé DRELL-HACH,
My [2].

- COD, coliform dugc xdc dinh bang cic
thiét bi cia HACH, My [2].

- Ham luong kim loai nang dugc do bang

mdy quang phd hap thu nguyén tir Perkin Elmer
300, My.

- So do6 thi nghiém duoc bé tri nhu sau:

Khi biogas
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Mo hinh thdap UASB c6 dudng kinh 0,6 m,
chiéu cao cta phan tru dimg 1,9m. Nuéc thai
dugc bom déu dan tir bé gom vao thap theo chu
ky bom 15 phiit nghi 30 phiit nhd bo diéu khién
tu dong. Luong nudc qua thap duoc duy tri 500-
70 OL/ngay dém. Thoi gian luu nuéc (HRT-
Hydraulic retention time) khoang 8-14 gio.

Méng thuc vat thiy sinh dugc dao chim duéi
dat, 16t tdim nhua PE & ddy. Mang c6 kich thudc:
5m x 0,6mx0,45 m. Beo tay dugc tha lam thuc
vat thiy sinh.
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11 - KET QUA VA THAO LUAN

Chung t6i da xay dung mo hinh xir ly nudc
thai chan nu6i lgn két hop thap UASB va mang
trong beo tay tai ho nong dan lam trang trai & xa
C6 Nhué véi s6 dau lon 60-100 con.

Sau 3 thang chay‘gkhou dong, khi thap UASB
hoat dong da tuong d6i op dinh, chung to1 dua
mang trong béo tay vao hoat dong dé xir ly thi
cap trong 8 tudn (tir 7/5/2001 dén 29/6/2001).
Cac mau phan tich duoc 14y 2 1an/tuan.
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Hinh 1. Sy thay déi ctia do pH truéc va sau khi
xlr 1y bang thip UASB va méng tréng beo tay
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Nudc sau khi xr Iy bang méng trong béo tay

Hinh 2. Su thay déi cia ham luong TSS trudc va
sau khi x{t 1y bang thip UASB va mang tréng
beo tay




Két qua cho thdy su dién bién cta do pH
ciing nhu ham lugng TSS cuia nude sau khi xir ly
bang mo hinh dat két qua tot. Miac du do pH clia
nudc vao kha thay déi nhung nudc sau khi xir ly
bang thaip UASB va mang beo tay, c6 do pH 6n
dinh va vao khoang gan trung tinh. Pac biét,
nudc sau khi chay qua méang beéo tay c6 do pH
6n dinh t6t va dat 6,8 - 6,9. Khong phat hién
thdy su thay déi dot ngot ctia do pH trong suct
thoi gian theo doi.

Ham luwong TSS trong nudc thai chan nuoéi
lon khé cao. Vi ly do dé, viéc xay dung bé lang
trude khi xtr ly 1a rat can thiét. Haim luong TSS
clia nudc vao thay doi rat that thuong, tir 500-
1300 mg/l; sau khi qua thap UASB, ham luong
TSS con tir 64-170 mg/l, tuong duong véGi hiéu
qua xur ly >80% va hiéu qua loai bo TSS cua
toan hé thong dat khoang trén dudi 90% va dat
TCVN 5942-1995 loai B quy dinh cho chat
luong nudc mat. Diéu nay cho thdy kha nang
loai bo TSS cuia hé thong rat 6n dinh.

Tuong tu nhu TSS, kha nang loai bo COD
cua thap UASB dat rat cao, khoang 70-80%. Gia
tri COD cta nudc sau khi xir 1y bang thap UASB
nam trong khoang 240-540 mg/l va sau khi qua
mang trong beéo tay 1a 36-100 mg/l, cho du COD
cia nudc dau vao cé ngay lén tGi 3260mg/l.
Xem xét gia tri TSS va COD ctlia nudc sau khi
xU ly bang mang trong beo tay, ta cé thé thay
ngay hiéu qua lam sach thit cdp cia méng thuc
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vat thay sinh. Trong tudn dau phan tich, tuy TSS
giam manh nhung COD ctia nuGc sau khi xir ly
bang thuc vat thy sinh vin cao, khoang 150
mg/l. Sang tuan thd hai phan tich thi da thdy
COD giam rd rét. Diéu dé ching to khi cay beo
on dinh thi kha nang loai bd chit dinh dudng
tang lén. Hau hét cac gia tri phan tich cia COD
va TSS ctia nudc sau khi qua mang béo tay déu
dat tiéu chudn cho phép trong sudt dot thi
nghiém.

Theo két qua trinh bay & hinh 4, gid tri cla
18
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Hinh 3. Sy thay déi ctia Ham likong COD trudc
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beo tdy
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Hinh 4. Su thay déi clia ham lugng N-NH,*, N-NO; trudc va sau khi xir 1y bang thap UASB va
méng trong beo tay
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cac chi tieu N-NH,*, N-NO;  déu giam trong
dong ra tir thip UASB ciing nhu tai mang béo
tay. Ham luong N-NH," trong nudc sau khi xir
ly bang hé thong UASB két hop méng trong béo
tay giam tir 3 dén 4 lan (khoang 70%) so véi
trude khi xr ly. Ham luong N-NO; dién bién 6n
dinh va dat tiéu chudn TCVN 5942-1995, loai B
quy dinh cho chat lugng nudgc mat. Véi viéc dua
mang beo tdy nhu 1a mot bude xir ly thi cdp, da
lam cho chat lugng clia nudc sau khi xur ly cai
thién ddng ké do viéc giam ham lugng nito.
Diéu nay vo cing quan trong vi né giai quyét
dugc mot trong nhitng nguyén nhan chinh gay
nén hién tuong phi dudng cua thiy vuc.

Két qua & hinh 5 cho thdy kha nang loai bo
PO,* clia thap UASB chua cao. Tuy nhién véi
viéc xtr ly két hop véi mang trong beéo tay thi
ham lugng PO,> clia nudc sau khi xir 1y da giam
t6i 3 1an. Diéu nay ciing ching t6 kha nang hap
thu chét dinh dudng cta beéo tay rat manh. Vi
dién tich bé mat clia mang trong béo tay chi la 3
m?, trong khi luu lugng nudc qua méng la
700L/ngay dém, twong duong vé&i 230L/m*/ngay
dém, ham luong PO, da gidm déng ké trong

nudc sau khi xir 1y. Chi s6 coliform téng s6 cla
nudc sau khi xr Iy giam 1000lan va dat tiéu
chudn TCVN 5942-1995 xa thai vao cdc thly
vuc dung cho muc dich trong trot, nudi trong
thay san.
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Hinh 5. Sy thay déi ctia ham luong PO,* trudc
va sau khi xir ly

Bang 1

b

Kha nang loai bo coliform cta thap UASB va mang thuc/vat thiy sinh

So6 luong ‘
S6 lan lay Nuée vio Nudc ra sau khi xur ly Nuée ra sau khi xir 1y
mau (CFU x 10°/100ml) bang thap UASB l%fmg mang trong beo tay
(CFU x 10%/100ml) (CFU/100ml)
1 51 2 43
2 43 41 61
3 71 55 59
4 66 49 49
5 47 23 32
6 59 61 35
7 78 35 78
8 39 34 61
9 46 37 62
10 55 29 52
11 69 51 47
12 73 46 83
13 58 23 69
14 71 66 75 -

Chiing toi da ti€n hanh phan tich thanh phan
kim loai, ham lugng chat kho ctia bun du tao ra
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trong thap UASB dé xdc dinh tinh chat clia bun
va so sanh v6i TCVN vé gia tri giGi han cua kim




loai trong d4t nong nghiép, nhim c6 phuong én
xUt 1y sau nay. Thanh phan chat kho ciia méau
bun thu dugc 1a 3,4%. So sanh véi két qua cla
céc tac gia khdc da cong bd thi mau bun cé
thanh phan chit kho & mic kha cao. Diéu dé
chitng t6 kha nang lang ciing nhu do bén viing
ctia 16p dém bun trong thap UASB.

Két qua phan tich thanh phan kim loai cua

bun trong thap UASB duoc trinh bay trong bang

2. Bang 2 cho thdy tat ca cac kim loai dugc phan
tich déu c6 nong do thap hon nhiéu so véi tiéu
chudn vé du lugng kim loai c6 trong dat ding
trong nong nghiép. Két qua nay ching to bun du
sinh ra trong thap UASB xUr Iy nudc thai chan
nuoi lon 1a biin khong doc hai va cé thé sit dung
lam phan bén cho cay trong, nhu cay luong thuc
hoéc rau qua.

Bdng 2

Thanh phan kim loai ning trong bun cta thap UASB

Tén nguyén t6 | Ham luong trong bun (pug/g kho) | TCVN 7209-2002 (mg/kg dat kho)
Cadimi 0,01 P
Chi 0,30 70
Asen 0,00 12
Déng 2,40 50
Kém 16,62 200
Mangan 7,57 B
Crom tong s 0,46 i

III. KET LUAN

1. Ham luong cdc chat ran trong nudc thai
chan nuoi lon rét cao vi vay nhat thiét phai c6 bé
lang dé loai bo can trudc khi xu ly.

2. Heé thong thap UASB sau khi 6n dinh c6
thé chiu duoc tai luong hitu co 16n (COD = 3000
mg/l) ma van hoat dong 6n dinh.

3. Nudc thai chan nuoi lgn sau khi xir 1y
bang thap ky khi UASB va mang trong beéo tay
c6: do pH 6,8 -7,1, COD giam 80%, TSS < 80
mg/l, N-NH,* giam 70%, N - NO; < 15 mg/l,
PO/ giam 58-65%, coliform téng s6 < 10*
TB/ml.

4. Luogng bun du tao ra trong thiap khong
dang ké khoang 80 lit. Him lugng kim loai nang
tich tu trong bun cta thap UASB khi xir ly nuéc
thai chan nuoi 1a khong dang ké va lugng bun
du ndy c6 thé st dung dé 1am phan bon cho cay
trong.

5. Mo hinh xir Iy bao gom thap UASB c¢6
két cdu gon nhe va c6 thé ché tao tir nhiéu loai
vat liéu khac nhau nhu thép, nhua, xay gach
hodc bé téng. Mang thuc vat thuy sinh c6 thé
dao truc ti€p xudéng dat hoac tan dung cic
muong ranh hodc 1am bang gb, nhua, thép. Mo

hinh dugc van hanh don gian nén chi phi van
hanh thap. Chi phi dién nang cho moé hinh rat
thap so v6i viéc dung bé hi€u k?f (aerotank) do
khong phai suc khi. 2
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TREATMENT OF PIGGERY WASTEWATER IN UASB REACTOR AND
WATER-HYACINTH POND

DANG XUYEN NHU, PHAM HUONG SON, NGUYEN PHU CUONG,
NGUYEN THI LAN, DUONG HONG DINH

SUMMARY

The increase of animal products in Vietnam in recent years has resulted in énviranment pollution. In the
countries, the piggery wastewater still discharges directly into lakes and ponds! The Ipiggery wastewater has
high effluent loads and contains high protein content. In this study, we present the characteristics, the design
and the construction of a pilot system for a family farm located in Hanoi area. The design includes a solid
sedimentation phase, an upflow anaerobic sludge blanket (UASB) reactor and a water-hyacinth (Eichornia
crassipes) pond. This system should be preferably applicable on a pilot scale at reasonable costs. After the
removal of suspended solids by the simple gravity settling, the piggery wasteWater was used as a feed. The
system reached the steady state after 3 months and the organic, bacterial kinetic constants were determined for
the effluent. The results indicated that the effluent from the system reached the vietnamese standards for the
surface water quality standard (TCVN 5942-1995): pH 6.8-7.1; TSS < 80 mg/l; N-NO; < 15 mg/l; coliform
< 10.000 TB/100 ml. Besides, the parameters COD, N-NH,* decreased 80% and 70%, respectively. The heavy

metals agglomerated in the sludge of the UASB reactor with a negligible quantity and this sludge can be used
to make fertilizer. '

Ngay nhdn bai: 27-2-2004
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