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A Case of Anaerobic Fermentation and A/O Large Cycle Treatment Process for
Pig Breeding Waste
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Abstract: Taking a pig breeding waste utilization project with the capacity of 900 m*/d operated
by COFCO Joycome Co., Ltd. in Chifeng as a case, the process of gravitational settling system is
introduced for reducing the burden and returning to the field. The concentrated liquid is treated by
anaerobic fermentation for biogas utilization and circular irrigation system of biogas slurry. Meanwhile the
dilute liquid is biochemically treated by UASB and A/O large cycle process to meet the dry land crops
criteria in Standards for Irrigation Water Quality (GB 5084-2021) and the Discharge Standard of
Pollutant for Livestock and Poultry Breeding (GB 18596-2001). The treatment cost is about 9.25 yuan/m’.
The process has the characteristics of small footprint, low energy consumption for secondary lifting, high
nitrogen and phosphorus removal efficiency, and stable effluent quality, which can provide reference for

similar pig manure water treatment projects.
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b7 B B SR KIS S B Y 60. 45%~67. 17%
IS, A 2 U P S AL B 9% FH s, B AR
ANERAR AT RERE I K AR B RS ER A

HORR A B (AR ) A R W) DU 4 55. 2 5 3k A=
W7 FH I 30 0 DR AL A 300 5B o R AT DR AR
TR RIRAL A, BEAR T e o 26 AR AL B A 67 407, XoF
PR EAT AR AR AL PR, 2 BERE A PA2 K h (%) COD VLA
S EETT YW, B AKOK T AT (A T T K TR

PR ) (GB 5084—2021) By EAR HE A E & 27
15 YW HERObR ) (GB 18596—2001) .
1 BB

ZFRFAIE 5 IRAL R I H AR V5 T 5 2R Rt
FE A A AT S A, FR5H 2 K Ab BRARASE R 900 m/d,
FIAHE T LK RO a2 demf 297 d. AR
I B K BERG I 35 R, 32 1k 7KK AN Ak B HE ik
PRUEK AN 1R .
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Tab.1 Design influent and effluent quality of pig breeding wastewater

CoD/ BOD/ BAR RV =Xyl Ss/ K/
i H ) ) N N } . pH .
(mg'L') (mg'l,') (mg'L') (mg'l,') (mg'l,') (mg'L') C
P kK <25 000 <11 250 <2 400 <2 500 <300 <15 000 7~8 5~15
kAR K <200 <100 <80 <200 <8 <100 6~9
2 LERBRIZMHAY T A IRE B2 WA B 5, WA YE AR
21 TEwE Wa3HE — A0 P b T, 4 P L2545 6 E (D5 1A
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Fig.1 Flow chart of wastewater treatment process
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T, DR Wk i Hh R B 26 A DT il L 20 IR
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Tab.2 Target removal rate of sewage treatment in

each section %

e SEBIAEE
COD | BOD, | A& | BA | B8k | SS

Wi res | >30 | >30 0 0 >10 | >60
WP RS | >30 | >30 0 0 >30 | >70
UASB >50 | >50 0 0 0 >50
P A/O >90 >90 >95 | >90 | >20 | >80
R | >40 | >30 0 0 >95 | >30

2.3 FEMHURIEZSH

O Eimib, 1R, IR, T
WO 2605 , A AR 918 m?, HRT My 24. 48 h, 1t
W B KBEFEIL2 &, RS REFEIL T % 4 kW5 i
BARTIE 2 GBS =45 m/h; it 3 5K T30, 57 )
[ B2 0. 45 mm , A5 A0 P2 20~25 m'/h.

@ Wi, 108, EARAR S . R
i 2T vE I, R0 B fr 0. 8 m/(m*+h) , HRT iy
7.6 ho [RIE, FRA TR EE R BER SN E . K
XECESTHAE 2 5, BRI Q=45 m'/h,

@ higu, 18, EURTR S, AR
F1236 m*, HRT 4 7. 87 ho il P B KBt FEAL 1
BLOBHEHLIR 4 kW, BERAFE 2G5O H1%),
FAZE 0=45 m*/h,

@ UASB. 1 J&, X545 90 0E 450, A 8
1394 m*, HRT 2} 3. 87 d., AN E A IEHHE (Q=40
m’/h) N ERCRA K . BEN L FHRE 0. 6 m/h,

® WA/, 1, b IR A,
HRAERS5 619 m* , HRT A 7. 18 do — L Ajth A 5L
251957 m*, HRT 4 1.33 d; — 2% O Wt A &k 75
2512 m*, HRT M 3. 49 d. Hr, —Z% A Jib i 1 9 4
HL2 &, D134 kW, AO Jth il Al A6 I 138 2R AR
7720, AT SEEE 10~20 f5 A PR T . O R FH Al Ui <
L AR 235% . P A A A L850 m?,
HRT M 1. 18 d; 2% O 3t A3 4 & #1850 m?, HRT A

118 do Hip, “ AWEL ERFEHL 1 &, T % 4
kWo 9 A M5 O3 B AR AR A . Ak FoT
PEHA LN 1. 3 kgCOD/(m? - d) , AT 4 0. 04
kgNH;-N/(m*-d) , fif iR £k & 107 4 0. 24 kgNO, =N/
(m*+d), & MLSS 4 8 ¢/, MLVSS/MLSS~0. 7., 4
Ky I, 75 IR 515 4 0. 16 kgCOD/(kgMLSS - d) 0. 04
kgNH,~N/(kgMLSS+d) .0. 27 kgTN/(kgMLSS-d) . [d]
B, BT X e BTG K, BT —4 AJO RGEV R SA
il 7E 0. 5~1.0 mg/L, — 2% AJO F Gt I fift B4 i 16
1. 0~3. 0 mg/L, A FF— R AN R G BA —
Bl Al SR A 23R, AT S B3 A5 3509 s AT L BERY
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Fig.2 A/O large cycle process
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Fig.3 Schematic diagram of airlift device
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Fig.4 Schematic diagram of liftable aeration hose
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FIEIR N A A A 1B L1 kW HEFENL. 1%
J5 T 25 3 AR R 2 it 8 Ak O
TR BT IEH

@ CSTR. 1 JE, RIEMGELS I, S A
3600 m*, HRT }20 d. AR T 2R HIAE A,
HNER 923 mx9 m, N P16 mx9 m. ARFRR K
BORE B FERT 2 &, D0 15 kW5 N BRR T O To
FELBEPERS 1B IR T7.5 kW, WRHEE ASNE &
WEJG 806 BN IR FAT IR R -

TR . 38, BREZR 40 000 m*, B
120 000 m’, I TTB W AEAitt Motk — AR fh b B

© fn#jlE. PACZ REG2E, HTAT R
EEVTVE BT PAC TR, R4S 7 1 000 L/h; 3 ik i
FEER3IGQH1%). HETFPAMMNZ RS 1E,H
TAFEHIC PAM TSN, BLAS 500 L/ B bk o fin )

F2H(OH1%). HETPAMMZ RS 1 £, T
TR EEUTTE PLIT LA K B IR HLAY PAM AR, BLA% 47 300
L/hs MK rh 254 3 5 (2 145 ) . R 4% 25
51 &, T &AL 2550 R, BLs by
1000 L/h; BBk s 1 6 (L 14) . Aiinzy
ARG 1E, H T SBAEAF TR WA, B K
500 L/ Befkmmzs s 2 & (1 145) o AR 2
24014, 0T IH M 255 (70, BLAE 4 300 L/h;
BEkpmzs 2 5 (1 H14) .

WO KHLB. 1, HEZRZEFY , By A R F 8 mx
7 m, Bt E 3 B 5 EIFRIL, 6 K G 45 m*/min, I
K70 kPa, WA R G SIAERGEHS .

@ BEREMETERG . REYIR AL
£ AP 300 mhe R GERAL A L BRR AT A
99% , H HATCH At 15 Yo A HEH A R T
Bk AT KBRS A E . BT ARUESHE 1 £,
i< 1500 m®, i <K T7 1. 2 kPa.
2.4 ik H

H AT, 1Z5 H 2 ET5 KAL) i i Bic £ 24 200
hm? ¢ FHBEAT AL B S 09 IR WA XS a5 . b &
5 3 B3 5 Al AR T A A T AT I, I
TR A AR 1 (S & 2875 + R 2 07 i 53
BTG ) Y X IR B & 2875 - MR8 T 72

I A A 3 R A N % 2 b 1) A R A VE )
AR SR HEAT AN P4 . RIE RGN HA L
AW/ B K AR P FE B 2 1) A A, It )
AR R IR RRAE (0 5 H—11 HdE47. R Ab kL
YL MR R 2 TAEY CEIEH T ) . RIETE
FLA [ AR s s E T & Z 5 i e
AT KSR A

ok £ 3 FH 3 R Hh VR VR Y LB SR A L
(JE§ 78 5 ) 25 Rt 1 i - S B 7, s 4 R 5%
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3 ERFRBARR

ZIH T 202248 8 H 58 iR T80k, 2875 K 4k
PR 900 m'/d, 2 WA 73 B ), 29 300 m*/d Wk it
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Tab.3 Average 30 d gas production index of

resource utilization unit

CSTR BUH

PEAK A (m3-d ™) 300
WA/ (m*-d ™) 6068.3

WRELERAE/ (mg-m™) 259.5

B A A (mg- L") 880

B (mg - L) 130

F4 KA ET AT HKTEHIER
Tab.4 Daily average influent and effluent quality

of wastewater treatment unit

CoD/ | FA/ | BA/ | BBy SS/

W
T E (mg'Lil) (mg‘Lil) (mg.Lfl)(mg-L’l) (mg-L")

pH

B ZEEK| 30000 | 2600 | 2800 | 300 | 30000| 7~8

4 Z=30E7K| 35000 | 2600 | 2800 | 330 | 30000 | 7~8

HK 188.0 | 119 | 1751 | 032 | 754 | 6~9

x5 SKAEEITHEIZTATIEREFEHER
Tab.5 Daily consumption indicators of chemicals of

wastewater treatment unit

. PR AL/ | B TR/ B/
BR[| 26 o ; ;
(L-h™") (h-d™") |(kg-d™)
PAC 245 24 490.0
=3
L BHE 7 PAM 265 24 12.7
YA AR 100 24 20.0
", PAC 140 24 280.0
BB BT PAM 180 24 8.6
P | HE T PAM 200 0 0
4 £

PR AR 2 W+ AJO RAG R AL B A 3 57 51 2805 T 7%
BATRUE B AL, BoiE T ik Y T2 B R ] 4T
P RSG5 25 T v e IO TR S A [
FEAI T H KI5 e 48 Am Ik 0 115 7K Ab R PROT A
TR AT A A ROs > T A SR 3815 X RS
NGRS T s T 4N b i

I H 2675 K AL B R 900 md, T nhili
far BE 75 , HH 7K F8 b i e FH /K B o) (GB
5084—2021) F1{E & F2 5 15 Y Wy HE AR ) (GB
18596—2001) . %M H B 4% %% £9°4 2 200 J7 G, &
T 25180 d, 4b H A 25 9. 25 J0/m* (SF-44 30 d) .

H T30 I 7 i X2 58 B4, 7 2% D (A HECEA, B
G A PR R e ey 5 A T M A L A A T
s A ORI F i L 25 /K T N AR P
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