Nghién ciru

NGHIEN CUU XU LY NUOC THAI CHAN NUOI LON SAU
BIOGAS BANG CONG NGHE DONG CHAY NGAM TRONG
CO VOI KET HQP THAN SINH HQC

Nguyén Thi Vinh Hang', Vii Thi Mai', Vii Thi Nguyét?
"Truong Pai hoc Tai Nguyén va Moi truong Ha Noi
2Vién Cong nghé Moi truong
Tom tit
Chén nudi la linh viee gan lién voi cude song ciia con ngwoi. Méc div c6 nhitng
dong gop tich cwc cho sw phdt trién kinh té - xa héi, viéc phdt trién chan nuéi lon
dd gdy 6 nhiém méi truong nghiém trong. Hién nay, nwdc thai chin nudi lon tir cdc
co s6 chin nudi sau xir Iy van chwa ddp g dwoc cdc tiéu chudn thai ciia quéc
gia. Trong nghién ciru nay, nuwoc thai chan nuoi lon sau cong dogn biogas dwoc
xi Iy bang cong nghé dong chdy ngam trong cdy Co Voi két hop than sinh hoc,
liew heong 10 1/ ngay, thoi gian lwu 1o 6 ngay. Két qua thire nghiém cho thdy hiéu
sudt xir ly COD, TN, TP, PO, NH,', NO, lan lwot la 53,59%, 62,46%, 29,69%,
33,57%, 61,51%, 33,41%. Nuoc thai sau khi xw ly dat tiéu chuan cot B cua QCVN
62-MT:2016/BTNMT vé COD, téng nito.
Tir khoa: Cong nghé dong chay ngdm; Co Voi; Than sinh hoc; Nudc thai chin
nudi lon
Abstract
A study on Piggery farm wastewater treatment post biogas using the floating
platform technique with Pennisenon purpurecums - Schumach combined Biochar

Breeding is played an important role in socio-econimic development. However,
the development of piggery production has caused serious environmental pollution.
At the present, after treatment, piggery farm wasterwater still has not met the
Vietnam National Wastewater Standards. This study was aimed to evaluate Swine
farm wastewater treatment post biogas using the floating platform technique with
Pennisenon purpurecums - Schumach combined Biochar, flow rate: 10l per day
and retention time: 6 days. The result showed that COD, TN, TP, PO, NH ', NO;
treatment efficiencies are 53,59%, 62,46%, 29,69%, 33,57%, 61,51%, 33,41%,
respectively. Waste water after treatment meets criteria B column QCVN 62-MT:
2016 / BTNMT on COD, TN.

Keywords: The floating platform technique; Pennisenon purpurecums -
Schumach; Biochar; Piggery farm wastewater.

1. Gi6i thiéu cho két qua loai b6 COD, BOD, N cua
Cong nghé xit Iy nudc thai sit dung  hé thong twong doi cao [5, 6, 7, 10, 11].
thuc vat thuy sinh di dugc phat trién rat Rat nhiéu céc loai thuc vat thily sinh da
thanh cong. Hé théng ndy xir ly nuéc duoc st dung dé xu ly nudc thai chan
thai sau cong doan xtr ly yém khi ¢ trang  nudi lon,...Tuy nhién rét it cac nghién
trai chan nudi quy moé hang ngan daulon  ctru s dung C6 Voi lam dbi tuong xur ly.
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Nghién curu

Than sinh hoc ¢6 tiém nang tao ra
cac loi ich xa hoi, kinh té va méi truong
va dugc danh gia 12 mdt trong nhiing
san pham c6 tinh Gng dung cao trong
doi song va than thién véi moi truong.
Than hoat tinh va than sinh hoc duogc su
dung xtr ly nudce thai cho hiéu qua xu ly
cao dbi véi COD déu 14 99%, riéng than
sinh hoc loai bo duge 89% tong phot
pho va 86% PO * [4].

Su két hop thuc vat thay sinh va
than sinh hoc dé xu 1y nudc thai chin
nudi lon sau biogas dang con la van
dé méi mé tai Viét Nam. Do d6 trong
nghién ctru nay tip trung danh gia vai
tro cua cay Co Voi trong xur ly nudc 6
nhiém ciing nhu kha nang s dung loai
thuc vat nay két hop véi than sinh hoc
trong xur ly nudc thai chan nuoi lgn sau
biogas. Viéc két hop ndy nhu 1a giai
phap than thién v4i méi truong véi muc
dich Iva chon cong nghé tdi uu hon dé
xu ly triét dé cac chat thai 1ong trong
qua trinh chan nuéi lgn ¢ Viét Nam.

2. P6i twong va phwong phap
nghién ciru
2.1. Thuec vat nghién ciru

Co6 Voi (Pennisenon purpurecums -
Schumach) dung trong thi nghiém duogc

Ong phin phéi

lay & rudng trong co nudi bo tai Cat
Que¢, Hoai Buc, Ha Noi.

Than sinh hoc: Gd cui duge dbt
yém khi, ké thira vat li€u co san cua
Phong Cong ngh¢ xtr ly chat thai ran va
khi thai, Vién Cong nghé Moéi truong,
Vién Han Lam Khoa hoc va Cong nghé
Viét Nam.

Nudc thai chin nudi lon: Ngudn
nuoc thai st dung trong nghién ctru
nay duogc lay tr nude thai sau qua trinh
xtr ly yém khi & ham biogas tai ho gia
dinh chan nuoi lon ¢ xa Cat Que, huyén
Hoai Btrc, Ha No¢i. Cac gia tri tong Nito,
COD va TSS ciling déu cao hon so véi
tiéu chuan thai cuia QCVN 62:2016/
BTNMT (c6t B) rét nhiéu lan.

2.2. M6 hinh nghién cvru

Thi nghiém dugc tién hanh trong
bé ¢o kich thude chi€u dai x rong x sau:
74,5 cm x 53 cm x 45 cm. Vit li¢u trong
cay Co Voi la soi, da, than sinh hoc co
kich thudc va chia I6p nhu sau:

- Lép dé cudi kich thude phi 4-5
cm: 10 cm
- Lop da cudi kich thude phi 2-3
10 cm
- Lép than sinh hoc: 15 cm

- S61, da nho 0,5 cm: 5 cm

Ngin trong co voi

37 em

Hinh 1: Mé hinh xi Iy nwéc thdi chdn nudi lon sau biogas bang cong nghé dong chdy
ngdm trong C6 Voi két hop than sinh hoc
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Hoat dong cua hé thdng: Nudc thai
dau vao duoc dan tir thing chira vao bé
xtr ly bang mot dng nhya ¢ van diéu
chinh téc d6 dong chay. Nudc sau xir ly
s& chay ra ngoai qua dng thoat theo co
ché chay tran.

2.3. Phwong phdp phan tich

Céc thong sb duoc do dac va phan
tich theo phuong phip chudn. Cu thé
céc chi tiéu: COD, TN, TP, PO, NH 7,
NO, dugc xac dinh theo phuong phap
chuan (APHA, 1995), so mau trén may
do quang UV-Vis 2450, Shimadzu-Nhat
Ban. Céc s6 liéu phan tich lap lai 3 lan
va lay s6 liéu trung binh.

3. Két qua va thio luin
3.1. Khd néing xir Iy COD

Két qua nghién ctru kha nang xur ly
COD ciia mé hinh dong chay ngam s
dung Co Voi két hop than sinh hoc dugc
thé hién trong hinh 2.

Hinh 2 cho thdy ndng d6 cia COD
dua vao thi nghiém trung binh la 279,49
mg/l (dao dong tir 266,01 mg/l dén
290,6 mg/l), nudc dau ra c6 ham lugng
COD con trung binh 1a 129,6 mg/l (dao
dong tr 112,4 mg/l dén 152,4 mg/).
Hiéu suit xir Iy COD trung binh cua hé
théng dat 53,59%, nudc thai sau khi xur
ly dat tiéu chuan cot B cia QCVN 62-
MT:2016/BTNMT. Tinh trén mdt don
vi dién tich, tai trong loai bo COD trung
binh ctia mé hinh 1a 3,8 g/m2ngay. Két
qua nghién ctru cua ching to6i cling phu
hop véi céc két qua nghién ciru clia cac
tac gia trong va ngoai nudc [3], st dung
Co Vetiver dé xur ly nude thai sinh hoat,
tai trong loai bé COD cua hé théng XU
ly dao dong trong khoang 3,12 - 4,9¢g
COD/m?.ngay. Nghién ctru cua [8] cling
chi ra rang hiéu suit xtr Iy COD cua Sdy
dong chay ngam 13 59%, tai trong loai
b6 COD cua hé thong dao dong trong

Nghién cviru

khoang 1,6 - 3,4 g COD/m?.ngay. Theo
[9], xur ly nudc thai chan nuoi lon béng
hé thong dong chay ngam trong Co
Vetiver ciing chi ra rang tai trong loai
bo COD cuia hé thong dao dong trong
khoang 2,2 - 4,68 g COD/m?.ngay.

Vion vit Than

Him lugng (mg/l)

Lanl Lan2 Lan3 Land Lan3 Land

Lan iy mau

Hinh 2: Kha nang xuwr ly COD ciia mo
hinh dong chdy ngam sir dung Cé Voi két
hop Than sinh hoc

Déi v6i hé chi trong Co Voi, ham
luong nudc thai dau vao gidng hét so véi
hé sir dung Co Voi két hop Than (dao
dong tir 266,01 mg/l dén 290,6 mg/l),
sau khi xir Iy ham lwong COD déu ra
dao dong tir 39,08 mg/l dén 41,75 mg/l.
Hiéu suat xu ly trung binh dat 40,38%
twong g vai tai trong loai bo 1a 2,86 g/
m2.ngdy. So sanh véi két qua nghién ciru
cliing mau dau vao, cling luu lwong, ¢ thé
thdy kha nang xur ly cia mo hinh str dung
C6 Voi két hop vé6i Than cao hon so véi
chi st dung Co Voi (cao hon 13,21%).

Tinh trén mdt don vi dién tich, tai
trong loai bé COD cua hé chi dung Co
Voi thdp hon so véi hé dung ca Co Voi
va Than 1 0,94 g/m2ngay. Viéc trong
Co6 Voi va st dung thém Than da lam
kha niang xu ly COD cua hé théng cao
hon so vdi chi st dung Cé Voi riéng 1€.

3.2. Khd nang xw ly NH

Hi¢u qua xu ly NH," tir nude thai
chan nuoéi lgn cia mé hinh dong chay
ngam sir dung Co Voi két hop v6i Than
sinh hoc dugc trinh bay trong hinh 3.
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Hinh 3: Kha mmg xw ly NH cia mo
hinh dong chay ngam sw dung Co Voi két
hop Than sinh hoc

O hé trong Co Voi két hop Than sinh
hoc, v6i ham lugng amoni dau vao trung
binh 1a 116,25 mg/l, dau ra trung binh 1a
44,71 mg/l, hi¢u suat xir ly NH,” trung
binh dat 61,51%. Tinh trén mdt don vi
dién tich, tai trong loai bo amoni trung
binh cua hé thong 13 1,74 mg/m2.ngay.

D6i v6i hé chi trong Co Voi, ham
luong dau vao dao dong tir 104,69 mg/1
dén 126,54 mg/1), ham luong dau ra sau
khi xir Iy dao dong tir 52,03 mg/l dén
63,47 mg/l, hi€u qua xur ly amoni trung
binh dat 50,12% (dao dong tur 49,01%
dén 50,76%). Tinh trén mot don vi dién
tich, tai trong loai bé amoni cua mé hinh
dung Co Voi la 1,48 g/m*.ngay.

Qua hinh 3.2 ta thiy mo hinh dong
chay ngam dung Co Voi va Than sinh
hoc cé hi¢u qua xur Iy cao hon so vi mo
hinh dong chay ngam chi su dung Co
Voi 1a 12,26%, tuong tmg véi do thi tai
trong loai bo trung binh cao hon 1a 0,26
g/m?.ngay. Nhu vay st dung Than sinh
hoc lam tang kha nang xur ly amoni cho
mo6 hinh dong chay ngam.

3.3. Kha nang xw ly NO;

Két qua nghién ctru kha nang xu ly
NO, cua m6 hinh dong chay ngam sir

dung C6 Voi va Than sinh hoc dugc thé
hién trong hinh 4.
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Hivm lwong (mg/l)

Hinh 4: Kha nang xwly NO; ciia mo
hinh dong chdy ngam sw dung C6 Voi két
hop Than sinh hoc

Ham luong NO,- dau vao hé théng
trung binh la 2,68 mg/l dau ra hé¢ Co
Voi két hop Than sinh hoc trung binh
la 1,9 mg/l, d4u ra hé ¢6 Voi trung binh
13 2,04 mg/l. Hiéu suét cua hé théng Co
Voi két hop Than sinh hoc trung binh
dat 33,41%, tai trong loai bd trén mot
don vi dién tich tuong ung 1a 24,31 mg/
m2.ngay. O hé théng C6 Voi hiéu suét
xur ly trung binh dat 28,78%, tai trong
loai bo NO,"1a 20,77 mg/m’.ngay.

Nhu viy véi hé théng chi s dung
Co Voi ¢6 hiéu qua xur ly nitrat trung
binh thap hon so v6i hé thong sir dung
két hop Co Voi va Than sinh hoc, nhung
khong déng ké (thdp hon 4,63%).

3.4. Kha néng xir Iy tong Nito

Kha ning xir ly tong nito cua thi
nghiém kha cao. Bén canh do, ¢ tAt ca cac
1an 14y mAau, hiéu qua xir Iy déu twong ddi
6n dinh, khong c6 su chénh 1éch qua nhiéu
gitta cac dot phan tich. V&1 ham lugng
dau vao trung binh 301 mg/l (dao dong
tir 274 mg/l dén 321 mg/1), khi ra khoi hé
thong Co Voi va Than sinh hoc lugng TN
con trung binh 113 mg/l, hiéu suat xu 1y
TN trung binh dat 62,46%, nudc thai sau
khi xur ly dat tiéu chuan cot B cia QCVN
62-MT:2016/BTNMT. Nhu véy, hé thong
stt dung Co Voi va Than sinh hoc da xu
ly dugc hon mot nira lugng tong nito dau
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vao trong thoi gian luu 6 ngay véi tai
trong loai bd trung binh trén mot don vi
dién tich 1a 4,77 g/m*ngay. Nghién ctru
trude day ¢ Uc, [2] st dung CO Vetiver
dé xir Iy nudc thai ciing thu duoc két qua
tuong tu, tai trong loai bd TN cua hé théng
xu ly dao dong trong khoang 2,1 - 5,2 g
TN/m?.ngay. Nghién ctru cta [1] cling thu
duoc két qua tuong tu, tai trong loai bd
TN ctia hé théng sir dung Co Vetiver dé
xur ly nudc sinh hoat va nudc thai kénh
muong thuy loi dao dong trong khoang
2,5-4,7 g TN/m*.ngay

O thi nghiém chi st dung Co Voi,
v6i ham lwong ddu vao nhu nhau thi
ham luong tong nito dau ra sau 6 ngay
luu nude dao dong tir 133 mg/l &én 103
mg/l, theo do, kha nang xtr ly TN trung
binh dat 52,48%. Tinh trén mot don vi
dién tich thi tai trong loai bo tong nito
trung binh 13 4,01 g/m2.ngay. Hiéu suit
xtr ly ctia hé chi tréng C6 Voi thdp hon
so voi thi nghiém dung ca Co Voi va
Than sinh hoc 1a 9,98%, tai trong loai
b6 thap hon 0,76 g/m2ngay.
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Hinh 5: Kha nding xi Iy tong nito ciia mé
hinh dong chdy ngam s dung Co Voi két
hgp Than sinh hoc

3.5. Kha ndng xir ly PO >

Két qua nghién ctru kha nang xir ly
PO, cia m6 hinh dong chay ngam st
dung Co Voi dugc thé hién trong hinh 6
dudi day:

Nghién cviru
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Hinh 6: Kha ndng xir ly PO [ clia mo )
hinh dong chdy ngam sw dung Co Voi ket
hop Than sinh hoc

Qua hinh 6 ta théy, ham lugng
photphat ddu vao trung binh 1a 14,71
mg/l, d4u ra hé thong dong chay ngam
Co Voi va Than trung binh ham lugng
PO/ 1a 9,76 mg/l, hi¢u qua xu ly
PO’ trung binh dat 33,57%. Tinh trén
mot don vi dién tich, tai trong loai bo
photphat trung binh 1a 125 mg/m?.ngay.

O thi nghiém dong chay ngam chi
sir dung C6 Voi dau ra ham lugng PO O
trung binh 1a 10,7 mg/l, hiéu qua xu ly
PO > trung binh dat 27,16%. Tinh trén
mdt don vi dién tich, tai trong loai bo
photphat trung binh 1a 101 mg/m?*.ngay.

So sanh hai hé cung chay song
song thi hé dung Co Voi két hop Than
sinh hoc cé hi€u qua xu ly trung binh
cao hon so vdi hé chi st dung Co6 Voi 1a
6,41%, tai trong loai bo it hon la 24,06
mg/m?.ngay.

3.6. Khd nang xir Iy tong photpho

Mo hinh dong chiay ngdm st dung
Cé Voi va Than sinh hoc dem lai hi¢u
qua xtr ly TP nim trong khoang tir 27,36
- 31,72%. Ham luong tong phét pho dau
vao c6 gia tri trung binh la 22,47 mg/l,
dau ra 13 15,8 mg/l tng vdi kha nang loai
bd 12 29,69%. Kha néng loai bd TP ciing
¢6 su tuong dong véi kha niang loai bo
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photphat. Tinh trén mdt don vi dién tich,
tai trong loai bo trung binh ctia tong phét
pho 1a 0,17 g/m*ngay. Nam 2008, [3]
cling thu dugc két qua tuong tu khi str
dung Co Vetiver dé xur Iy nudc thai sinh
hoat, tai trong loai bo TP cua hé théng
xtr ly dao dong trong khodn 0,12 - 0,31
g TP/m?.ngay. Nghién ctru méi ddy cua
[1] ciing thu duoc két qua tuong tu, tai
trong loai bo TP cua hé thdng st dung Co
Vetiver dé xtr Iy nudc sinh hoat va nude
thai kénh muong thiy lgi dao dong trong
khoang 0,21 - 0,42 g TP/m*.ngay.

Véi mé hinh chi st dung Co Voi,
ham luong dau ra dao dong dao dong tir
15,1 mg/l &n 17,1 mg/l, hidu qua xi ly
TP trung binh dat 26,83% tuong duong
voi tai trong loai bo trung binh trén mot
don vi dién tich 1a 153 mg/m?.ngay.

So sanh gitta hai mo hinh thi
nghiém, vadi thi nghiém chi dung Co
Voi, hiéu qua xir ly tong photpho thip
hon so véi thi nghiém ding Co Voi két
hop véi Than sinh hoc 1a 2,86%, tuong
duong vdi tai trong 0,15 g/m’.ngay.

-1

B Eruvao

® (" Voiva Than

Ham lugpng (mg/1)
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Linl Lan2 L} Land Lm3 Lan6

1k x
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Hinh 7: Khd nding xir Iy tong photpho ciia
mé hinh dong chay ngam sw dung Co Voi
két hop Than sinh hoc

4. Két luan

Két qua nghién ctru hé théng dong
chdy ngam str dung C6 Voi va Than sinh
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hoc dé xir ly COD, N va P trong nudc
thai chan nudi lgn sau cong doan biogas
cho théy:

Hé théng dong chay ngam st dung
C6 Voi va Than sinh hoc da xu ly hiéu
qua COD, N va P. O luu luong 10 I/
m2.ngay, hidu suat xir 1y cac chat 6 nhiém
COD, N-NH4+, NO3-, TN, P-PO43-,
TP lan lugt 14 53,59%, 61,51%, 33,41%,
62,46%, 33,57% va 29,69%. Tinh ra, tai
trong loai b6 COD, TN va TP twong tng
la 3,8 gCOD/m?.ngay, 4,77gN/ m2.ngay
va 169 mgP/m2.ngay. Nudc thai sau khi
xt 1y dat tiéu chudn cot B cia QCVN
62-MT:2016/BTNMT vé COD va TN.

Kha ning Gmg dung hé théng dong
chay ngam str dung C6 Voi va Than sinh
hoc dé xir ly COD, N va P trong nudc
thai chan nudi lon 1a kha thi va c6 trién
vong 4p dung hé thong nay trong diéu
kién thyc té.
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3. Théo luan va kién nghi

Két qua hiéu chinh va kiém dinh
cho thdy, m6 hinh SWAT c6 kha ning
md phong dong chay vdi dd chinh xac
tuwong ddi cao (chi sé Nash tir 0,65 dén
0,85); md phéong bun cat vdi do chinh
xac kha (chi s6 PBAIS tir -30 dén 6).
Quan h¢ Q~Q_dugc xdy dung tu dong
chay va bun cat tinh todn bang mé hinh
SWAT so v6i quan h¢ Q~Q_dugc xay
dung tu b liu quan tric ¢6 su khéc
nhau nhung che”ip nhan duogec.

Nhu vay, c6 thé st dung mé hinh
SWAT dé tinh toan dong chay va bun cat
cho nhiing luu vuc thiéu hodc khong co
s6 liéu quan tric dé tao bién dau vao cho
mé hinh HEC-6 tinh bdi ling ho chia.

Dé két qua tinh toan duogc chinh x4c
can c6 DEM do phan giai cao, du s6 lidu

mua dai dién cho toan Iuu vuc, nguén
dir liéu vé hién trang sir dung dat va tho
nhudng chi tiét va luén duoc cap nhat.
Ngoai ra can tiép hanh khao sat bo sung
s6 liéu thue do Iuu lugng nudc va bun
cat, phuc vu hiéu chinh va kiém dinh,
xac dinh bg thong s6 toi vu ciia mo hinh.
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