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Tém tit: Nghién ciru tién hanh danh gia anh huong ty 16 hdi luu dén hidu qua xur 1y nude thai
chan nudi lon di qua him biogas bang phuong phép loc sinh hoc suc khi luan phién, nghién ctru
bao gdm ba ty 1& hdi luu khac nhau Qy = Qy, Qn = 2Q,, Qi = 3Q,. Két qua nghién ciru cho thay ty
1¢ hdi lru hiu nhu khong anh huong dén hiéu sudt xir Iy COD, N-NH,*, SS, T-P. Thay déi ty 1é
hoi luu thi hidu qua xir Iy COD, N-NH,*, SS, T-P vin 6n dinh trong khoang lan luot 1a 81 - 87%,
95 - 99%, 80 - 95% va 49 — 55%. Khi thay ddi ti 1¢ hoi luu co sy anh huéng dén hiu qua xir 1y
tong Nito (T-N), thay d6i ty ti 18 hoi luu n=1, n=2 va n = 3 hiéu sut xtr Iy T-N dat ty 1¢ twong tng

1266 - 71%, 75 - 79% va 79 - 85%.

Tur khéa: Nude thai chan nudi lon, Biogas, Ty 1€ hdi luu, Loc sinh hoc, Suc khi.

1. Mé dau

Véi dinh huéng phét trién chin nudi tap
trung, chan nudi lon qui md trang trai cong
nghiép dang duoc phat trién nhanh & Viét Nam
trong nhitng nim gan day. S6 luong trang trai
trong nam 2016 tang 30,2% so voi nam 2014
[1]. Quy m6 dan lgn ca nudc nam 2017 khoang
31,4 triéu con, du kién dén nam 2020 tang lén
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33,32 triéu con [2], so v6i tong quy dat dai day
12 mot con s rat 16n. Chan nudi lon tap trung
qui mé 16n trong diéu kién dién tich trang trai
han hep s& phat sinh mot luong 16n chat thai
chtra nhiéu phan va nude tiéu dugc xa thang ra
tu nhién, hodc st dung khéng qua xu ly la
nhitng tac nhan gdy 6 nhiém moi truong
nghiém trong. O Viét Nam, nudce thai chin nudi
lon chii yéu duoc xir li so bd bang bé biogas,
him biogas chi xtr Iy dugc chét hiru co nhung
néng dd van con rat cao, hd sinh hoc ¢c6 thé xur
1y N va P nhung thoi gian luu lau dan dén kha
nang 6 nhiém tich lily. Vi vay, nudc thai sau xir
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Iy con chira nhiéu chét hiru co va nito truc tiép
vao ngudn tiép nhan gy ra 6 nhidm moi truong
va hién tugng pht dudng cho cac thiy vyc.

Phuong phap sinh hoc xur ly nito trong nudc
thai dwoc mg dung phd bién hién nay la
phuong phap két hop cac qua trinh hiéu khi
(thuc hién qua trinh nitrat hoa) va thiéu khi
(thyc hién qua trinh khtr nitrat), c&c qué trinh
nay déu gidng nhau ¢ nguyén ly, nhung c6 thé
khac nhau & cach sap xép trinh ty cac qua trinh
trong so do xur ly va nguon cacbon st dung.
Céc qua trinh nay c6 thé 1a sinh truéng lo limg
hay sinh trudéng bam dinh. Thong thudong cac
qué trinh nitrat hoa va khtr nitrat dugc thuc hién
riéng biét & cac thiét bi khac nhau (trir phuwong
phé&p SBR — bun hoat tinh theo mé).

Nguyén ly cta phuong phap loc sinh hoc
(sinh truong bam dinh) hiéu khi 1a dwa trén qua
trinh hoat dong cua mang sinh hoc phat trién
trén bé mit vat liéu mang. Mang sinh hoc 14 tap
hop cac vi sinh vat hiéu khi (¢ 16p phia ngoai
cua mang sinh hoc), va céc vi sinh vat thiéu khi
va ki khi (¢ 16p phia trong ciia mang sinh hoc).
Céc chét hitu co va nito truée hét bi oxy hoa
boi vi sinh vat hiéu khi, sau d6 tiép tuc bi
chuyén hoa boi cac vi sinh vat thiéu khi va ky
khi ¢ 16p phia trong ciia mang sinh hoc. Chinh
vi vay phuong phép loc sinh hoc hiéu khi c6 thé
xtr Iy dong thoi cac thanh phéan hitu co va nito.

Phuong phép loc sinh hoc suc khi luan
phién 1a mot dang cai tién ctia phuong phap loc
sinh hoc hiéu khi thong thudng, trong d6 qué
trinh cp khi khong phai 1a qua trinh lién tuc ma

dugc thuc hién theo chu trinh suc khi — ngiing
suc khi luan phién. Theo phuong thiic cap khi
nhu viy, cac giai doan hiéu khi va thiéu khi
dugc tao ra mot cach luan phién trong cung mot
thiét bi, do d6 hiéu qua xur Iy dong thoi hiru co
va nito cia phuong phap s€ dugc nang cao. Tuy
nhién, ciing do cic qua trinh hiéu khi va thiéu
khi duogc thuc hién luan phién trong cung mot
thiét bi, vi vay chu trinh thoi gian suc — ngimg
suc khi s& 1a mot nhan té quan trong anh huéng
16n dén hiéu qua xir Iy T-N ctia phuong phap.

Trong nghién ctru nay, khai niém ty 1¢ hoi
luu trong nghién ciru nay dé chi ty 1¢ giira luu
luong dong nude hoi luu tir dong nude thai ra
(Qn) v6i Iuu lugng dong vao (Q,). V&i muc
dich tim ra ty & hdi luu dong nudce thai pha hop
nhim nang cao hiéu suat xtr Iy nudc thai chin
nudi lon di qua xir Iy ham biogas bang hé loc
sinh hoc suc khi luan phién.

2. Vat liéu va phuwong phap nghién ciru
2.1. Nudrc thai

Nudc thai sir dung cho cac thi nghiém cta
nghién ctu nay la nudc thai chian nudi lon da
qua xtr 1y ky khi bang ham biogas, dugc 1y tai
15 trang trai chan nuoi lgn tai huyén Yén Dinh
— tinh Thanh Hoa. Cac chi tiéu co ban trong
mau nudc thai duge phan tich tai Phong thi
nghiém K§ thuat Méi truong — Truong Dai hoc
Hong Duec, két qua phan tich dugc thé hién &
bang 1.

Bang 1. Thanh phan mau nudc thai chan nudi lon sau xtr 1y ki khi

- *
STT Thong s6 Khoang dao dong SCVN 62_MT'2016|§BTNMT )
1 pH 6,8-75 6-9 55-9
2 CODc¢, (mg/l) 1.110 - 1.700 100 300
3 N-NH," (mg/l) 290 - 400 - -
4 T-N (mg/l) 300 - 410 50 150
5 Téng Photpho (mg/1) 56 - 98 - -
6 SS (mg/l) 700 - 1.400 50 150

Ghi chu: (*): Quy chuan k¥ thuat Quéc gia vé& nude thai chan nuoi (Cot A gid trj cac thong s66 nhlern trong nudc thai
chin nuéi khi xa ra ngudn nudc dugc dung cho muyc dich cép nude sinh hoat; Cot Bgia tri cac thong s6 6 nhidm trong nudc
thai chan nuéi khi xa ra ngudn nudc khong ding cho muc dich cip nuée sinh hoat).
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Két qua bang 1 cho thdy, trong miu nay
cacthong so COD, tong N (T-N) va SS vuot qua
Quy chuén nhiéu lan cho phép so véi mirc & cot
B thi COD vuot 3-5,6 lan, T-N vuot 2-2,7 lan,
SS vuot 4- 9 lan.

2.2. Hé thiét bi loc sinh hoc trong phong
thi nghiém

Tir cac co s& ly thuyét va cac nghién ctru
trong phong thi nghiém, nghién ciru nay b tri
so dd hé thong thiét bi thuc nghiém dugc thé
hién & Hinh 1. Trong ngin 1 va ngan dugc nhdi
vat liéu mang vi sinh. Vit li€u mang vi sinh (vat
liéu loc sinh hoc) sir dung trong nghién ciru la
loai dém nhya gip nép c6 san trén thi tru’ong co
dién tich bé mit riéng khoang 200 mYm? va do
réng > 95%. Bé loc sinh hoc dugc chia 1am hai
ngan, thong nhau & mat dudi va mit trén thiét
bi. Nudc thai duoc xir Iy & bé thiéu khi — hiéu
khi thir nhat duoc di qua dng phia dudi sang bé
loc sinh hoc thiéu khi — thiéu khi tht hai, co ché
va cac ché do suc khi — ngung suc khi tai bé loc
sinh hoc thiéu khi — hiéu khi thir hai giéng hét
bé loc sinh hoc thiéu khi — hiéu khi thir nhat.

Nudc thai sau khi duge xir Iy mot phan chay
tran ra thung chira nudc thai ra, mot ph?m duoc
tuan hoan lai nudc thai dau vao. Khong khi
duogc suc vao hé¢ loc sinh hoc théng qua hai 6ng
phan phdi khi dat dudi day bé bang may thoi
khi va c6 thé diéu chinh duoc téc d6. Bom cap
nudce thai, bom tudn hoan 1a bom dinh lugng co
thé diéu chinh dugc luu lugng. Ché do hoat
dong (thoi gian hoat dong, dung) ctia cac bom,
méy thoi khi c6 thé cai dat, thay dbi dugce va
duoc diéu khién tu dong.

2.3. Cdc ché d¢ nghién ciru

Muc dich cua hoi lvu dong nudc thai dau ra
la nang cao hiéu suét khir nitrat ciia hé loc sinh
hoc. Do sau qua trinh xtr 1y bang phuong phap
loc sinh hoc két hop suc khi luan phién lan thir
nhat vin con mot lugng N-NO;z, N-NO, nén
héi lwu tré lai ddu vao dé thuc hién tiép qua
trinh khir. Ti 18 hoi lvu (n = Qn/Q,) duogc xac
dinh 1a ty 1¢ gitra luu luong dong nude hdi luu
tor dong nudc thai ra (Qp) voi luu lugng dong
vao(Q,). Thi nghiém dugc thuc hién véi céac ti
1¢ hoi luu 1a n=1, n= 2 va n = 3 (bang 2).

{Bom héi luu |

Watlisumangloai
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KYARTARY Y. 7. V aura
Be thieu — hieu khi
(bé suc khi luin phién E
Hinh 1. So d6 hé thdng thiét bi thyc nghiém.
Bang 2. Cac ché d6 van hanh thi nghiém
Ché do Tylehdiluu (n)  (Qu)/(Q.)
Chédo 1 (CP 1) 1 Qu=0Q,
Ché d9 2 (CD 2) 2 Qu=2.Q,
Ché d6 3 (CD 3) 3 Qn=3.Q,
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Trong qua trinh thi nghiém DO duogc duy tri
trong khoang 4 — 6 mg/l (trong lic dang suc
khi), pH duy tri trong khoang 7,5 — 8,5 va thi
nghiém & diéu kién nhiét d6 phong. Thoi gian
suc khi — ngung suc khi dugc duy tri 1a 110
phat: 70 phat.

Néu qua trinh khir nitrat xay ra hoan toan,
hiéu suét xtr 1y tong Nito (T-N) 1y thuyét chi
phu thudc vao ti 1& hdi lvu n nhu sau: H= n/(n
+ 1).100 (%), trong d6, n 1a ty 18 hoi luu, duge
xac dinh theo cong thirc n= Qhl/Qv.

2.4. Phuong phdp phdn tich mau

Nghién ctru nay sir dung cac phuong phap
phan tich mau nhu sau:

- Chi tiéu COD dugc xéac dinh bang phuong
phap chuén d¢ dicromat kali theo TCVN
6491:1999, st dung thiét bi phan uUng
Thermoreactor TR 320 (Merck, Pirc).

- Chi tiéu N-NH," x4c dinh bing phuong
phép Phenate, theo Standard Methods 1995 [3].

- Chi tiéu P-téng sb (T-P) dwoc xac dinh
theo phuong phap so mau axit ascorbic, theo
standard Method 1995 [3].

- Chi tiéu N-NOs™ xdc dinh béng phwong
phap tric pho dung axitosunfosalixylic, theo
TCVN 6180:1996.

- Chi tiéu N-NO, xac dinh bang phuong
phap tric phd hap thu phan tr theo TCVN
6178:1996.

- Chi tiéu N-tong s6 (T-N) duoc xac dinh
trén may phéan tich TOC-N (model TNM-1,
Shimadzu, Nhat Ban) bang phuong phap d6t
cac hop chét nito thanh NO & 720°C ¢6 xuc tac
va phat hién bang detecto quang hoa.

- Céac chi tiéu pH, DO, ORP duoc xac dinh
bang cac bd do co gin cac dau dién cuc chip
7111, 5401, 7311 cta hang Horiba.

3. Két qua nghién ciru va thio luin

3.1. Anh huong cua ti ¢ héi luu dén hiéu suat
xu Iy chat hitu co

Biéu d6 Hinh 2 cho théy, khi thay doi ti 1&
hdi luwu thi hiéu suat xir Iy COD hau nhu khong
bi anh huong, dao dong trong khoang 81 —
87%. Nguyén nhan do chat hitu co sau qu4 trinh
xtr Iy dd dwoc giam dén muc t6i da, phan chat
hitu co con lai ton tai & dang kho phan hiy, vi
vy qua trinh hoi luu nhiéu lan thi ciing khong
thé xur 1y triét dé duoc nén viée thay doi ti 18 hoi
Iru khong 1am cho hiéu suét xir Iy COD ting 1én.
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Hinh 2. Anh hudng cia ti 1& hdi luu dén hiéu suat xir Iy COD.
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3.2. Anh hwéng cia ti 16 hoi heu dén hiéu sudt
xir Iy Nito

a. Anh huong cia ti I¢ hoi luu dén hiéu sudt
xir Iy N-NH,*

Biéu d6 hinh 3 thé hién su thay d6i ham
luong va hiéu suat xir Iy NH," khi thay doi ty 18
hoi lwu. Két qua nay cho thay, khi thay doi ti 1¢
hoi Iuu thi hiéu suat xir Iy NH," hau nhu khong
¢6 sy thay d6i. O ca ba ché do thi nghiém thi
hiéu suat xir Iy N-NH," déu dat kha cao khoang
95 — 99%, do viéc sip xép thoi gian cho qua
trinh amoni hoa hop 1y. Su thay doi i 1¢ hoi luu
khong lam cho hiéu suat xir 1y N-NH, thay d6i
12 do: thtr nhét 1a do hiéu sudt xir Iy N-NH,"
phu thudc vao thoi gian suc khi, thir hai 1a do
trong dong ra hau nhu khong con N-NH," nén
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viéc héi luu trd lai khong lam thay doi hiéu suat
xir Iy N-NH,".

b. Anh huong cua ti I¢ hoi lwu dén hiéu sudt
xir Iy T-N

Biéu d6 hinh 4 cho thay rang khi thay ddi ti
1¢ hoi luu ¢o sy anh huong dén hicu qua xu ly
N-tong s6 (T-N). Hiéu suat xir Iy T-N dat cao
nhit trong truong hop n = 3. D6i voi trudng
hop ti 18 hoi luu n = 1, hiéu suét xir Iy T-N chi
dat trong khoang 66 - 71%, n = 2; 3 hi¢u sudt
xt Iy T-N dat tuong ung la 75 - 79%; 79 - 85%.
Thay d6i ti 1& hoi luu 1am thay d6i hiéu sut xir
ly T-N 1a do trong dong ra van con chira mot
luong NO3z, NO; nén s€ thyc hién tiép qua
trinh khtr nitrit/nitrat hoa.
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Hinh 4. Anh hudng cua ty 18 hdi lvu dén hiéu suét xir Iy T-N
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Theo 1y thuyét thi ti 1¢ hdi luu cang 1on thi
hiéu sut xir 1y cang cao, tuy nhién néu ti 1¢ hoi
lwu nhidu qua, dan dén lam thay doi téc do
dong trong hé phan ung, va dong vao bi pha
lodng qua nhiéu, ddn dén luong chét hiru co
trong dong vao thap din dén qua trinh khir
nitrat khong dat dugc hiéu qua cao. Nhu vay,
véi trudng hop n = 1; 2; 3 thi hi¢u suét xir ly
T-N Iy thuyét tuong tmg s& 1a 50%, 66,7% va
75%. Nhung trong thuc t& hiéu sudt xtr ly dat
cao hon theo 1y thuyét c6 thé 1a do, cau tao bé
loc sinh hoc st dung trong nghién ctru c6 hai 6
thoang thdng gilra hai ngan ¢ phia trén va phia
dudi vat liéu dém nén c6 thé trong giai doan suc
khi mot phén nudc thai trong hé da dugc tuan
hoan vi thé din dén hiéu suat xur Iy T-N dat cao
hon so véi tinh toan theo 1y thuyét.
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3.3. Anh hwong cua ti 1¢ hoi heu dén hi¢u sudt
xu Ly tong Phot pho (T-P)

Anh hudng ciia ti 1¢ hoi luu dén hidu qua xir
ly T-P duoc thé thién trén hinh 5. Nhan thay
rang khi thay d6i ti 1¢ hoi luu thi khong anh
huong dén hiéu suét xur Iy T-P, & ca ba ché o
thi nghiém hiéu suat xir Iy T-P déu dat trong
khoang 49 - 55%.

3.4. Anh ﬁu’éng cuia ti 1¢ hoi luu dén hiéu sudt
xw Iy Chat ran lo litng (SS)

Két qua nghién ctru ¢ d0 thi hinh 6 cho thiy
khi thay d6i ti 1& hoi luu thi khong anh huong
dén hiéu suit xir Iy SS, & ca ba ché do thi
nghiém hiéu suét xir Iy SS déu dao dong trong
khoang 80 — 95%.
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Hinh 6. Anh hudng cua tai lugng SS dén hiéu qua xtr 1y SS.
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_ MOt s6 két qua nghién ciu xir 1y nude thai
bang phuong phap loc sinh hoc va phuong phap
SBR cua cac tac giai khac nhau dugc tong hop

dé so sanh véi phuong phap cuia nghién ctru nay
dugc trinh bay trong Bang 3.

Bang 3. Tong hop mot s6 két qua nghién ciru va so sanh véi két qua ciia nghién ctru nay

Diéu kién thi nghiém Hiéu qua xir 1y (%)
Thoi Tai trong
Tac gia ?&in (kg/(m>-ngay)) COD EH . TN Tp Ghi cha
.., COD T-N 4
(ngay)
AF. Ramos. 41 - Pil:lllrlql?g p;li? lf'l?lfm
vannk (2006) 2,36 1,19 0,169 95,75+0,72 - ST oL T Y HOC
[4] 77 thai nganh cong
nghiép muoi
Jiayang LA c
Chengvannk 3 0,23 0,095 57 92 o1 - Syc khi luan phién
(2011) [5] cap nudc lién tuc
Mohammad X . N
N. va nnk 47 042 036 80,3 i 61 - lsgiR cdp nude mot
(2011) [6]
R. Nabizadeh 193- 0.116 - Phuong phap loc
va nnk (2006) 0,33 5’9 0’318 93,8-956 - - - sinh hoc xtr Iy nudc
[7] ’ ' thai nhan tao
) 5 Phuong phap loc
f}";‘ﬁ(o(”z‘gg)"[g] 33 09 0,18 (90) - 75 - sinh hoo xi 1y nuéc
thai d thi
Pham Thi Hai ) ) SBR cap nuéc mot
Thinh vannk 2 8’; * 8'32 * 90-93 %0 gg - 14n xir Iy nuée thai
(2012) [9] ' ' chén nuoi
., ) ) _ Phuong phap loc
I:égyh‘e“ chu 5 o 01-033 81-87 gg’ 79-85 ‘5‘2 sinh hoc két hop

suc khi ludn phién

So véi cac cac nghién clru cua céac tac gia
khac, nghién cltu nay cho hiéu qua xti ly COD
va T-N gan twong dwong nhung ¢ diéu kién tai
trong COD va T-N khé cao. Hi¢u qua xir 1y T-N
trong nghién ctru ndy ciing twong dwong véi két
qua nghién ctu cda tac gia thyc hién trén hé
SBR [9], nhung tai trong COD va T-N trong
nghién ctru nay dat dugc cao hon nhidu. Mit
khéc, so v&i hé SBR hé loc sinh hoc ¢6 vu diém
1a it nhay cam hon ddi vé6i su thay doi cia diéu
kién méi trudong (pH, tai trong ...).

4. Két luan

Tir két qua nghién ctru dnh hudng cua ty 18
hoi luu dén hiéu qua xur 1y nudc thai chan nuoi

lon sau khi xir Iy yém khi qua bé biogas cua qué
trinh loc sinh hoc suc khi luan phién, c6 thé dua
ra mot s6 két luan nhu sau:

1. Ty 1& hdi lyu hau nhu khong anh huong
dén hiéu suat xir ly COD, N-NH,", SS, T-P.
Thay ddi ty 1¢ hoi Iuu thi hidu qua xir Iy COD,
N-NH,*, SS va T-P véan 6n dinh trong khodng
lan luot 1a 81 - 87%, 95 - 99%, 80 - 95% va
49 — 55%.

2. Khi thay d6i ti 1& hoi luu c6 su anh hudng
dén hiéu qua xtr 1y tong Nito (T-N), thay doi ty
ti 1& hdi lwu n=1, n=2 va n = 3 hiéu suat x ly
T-N dat ty 1€ twong ung la 66 - 71%, 75 - 79%
va 79 - 85%.
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Effect of Reflux Ratio on Piggery Wastewater Treatment
Efficiency affer Bigogas Processing of Bio-filtration System
Combined with Alternate Aeration
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Abstract: This study aims to assess the effect of reflux ratio on piggery wastewater treatment
efficiency after biogas tank treatment (high organic matter, nitrogen and suspended solids) of bio-
filtration system combines with alternate aeration, there were three reflux ratios were used in this
study including: (i) Qn = Qu, (ii) Qn = 2Q, and (iii) Qn = 3Q,.The results show that reflux ratio did not
have effect on the treatment efficiency of COD, N-NH,", SS, T-P. When changed reflux ratio the
treatment efficiency of these parameters were still stable with the values are 81-87%, 95-99%, 80-95%
and 49- 55% respectively.When the return rate change affected the total nitrogen (T-N) removal
efficiency, the rate of return of n =1, n =2 and n = 3 of the T-N treatment efficiency were equal to the
corresponding ratio is 66 - 71%, 75 - 79% and 79 - 85% respectively.

Keywords: Piggery wastewater, Biogas, Reflux ratio, Bio-filtration, Aeration.



