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Process Design of Anaerobic Digestion Biogas Slurry Treatment for Kitchen

Waste

GENG Zhen, WANG Han
( Wuxi Municipal Design Institute Co. Lid., Wuxi 214005, China)

Abstract; The treatment capacity of Huilian kitchen waste treatment project in Wuxi is 440 tons
per day. The raw wastewater of the process were biogas slurry from anaerobic digestion and other industry
wastewater. The capacity of the wastewater treatment process was about 650 m’/d. The combination
trealment process was anaerobic ammonia oxidation and two-stage A/O - MBR. According to the
characteristics of high ammonia-nitrogen concentration and low carbon-nitrogen ratio in wastewater, the
anaerobic ammonia oxidation process was adopted in this project. So the inhibition of high ammonia-
nitrogen concentration on the growth of heterotrophic bacteria could be avoided, and the aeration rate and
dosage of carbon source could be greatly reduced. Two-stage A/O — MBR process was adopted after high
efficiency denitrification in anaerobic ammonia oxidation, which could meet the discharge requirements of
total nitrogen and organic pollutants in effluent. Due to the characteristics of high content of oil, the

material of MBR membrane was PTFE, which could be cleaned and restored after oil contamination.
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Tab.1 Design influent and effluent quality
mg - L™
e # K K
COD 10 000 ~ 15 000 <500
BOD; 4 000 ~ 6 000 <300
TN 3 000 <70
NH, -N 2 500 <45
TSS 6 000 <400
TP 50 <8
AR ZRL 1 000
1 BB EF-M R EGE B R B
O T[RRI RIRZE

B EFWIREIHBHNAID R RSB ER
Fifr, e B S A ALY R 2 0 B3 26 8 F- ok AL &
Yrknrp Aoy R W K IR i, H &R
ZR AR RA S R G Y, 280578 B BER S
Y, KRG W SR A LA, BRI K B A
MR TS YRR £

Q@ BTG YR R (COD W)

B ot I S IR A TH I COD Ay, fig ik 31 10 000
mg/L DL | BOR RGA R COD LBRiE

@ HARWKER

BISHIE 7 R AR T8 W A RO B e, — ey
2 500 mg/L, R ARG HAA B = A RE ST -

@ FELEHETHSESTER

BHEFOREBRTNESRE F 5805
A IR RIE0.5% ~1%

® WiEEE

S Yy Y/ N e R S S TR ) E e T
FE 1 000 mg/L 2247, WAL R BRAFAE — 2 I il 1
H, s A BAL 3 R Gk ) 5 8088 28 , SRS
JE K Ab PR , B e Z 5 MR 1 2B o
2 Iy ERIE
2.1 WgEITE

AT H PR S ImBR R, A0SR B R R U K
ALPRBETT % Ty B AR AL B R 4 5t , TR TR
TRk - T LI TR AL BE
2.2 SRITEERIE

B TAT H K COD Fa A & R e, o

i

H. =5 A5 A BB >

HOE R A S R mIA 2 500 me/L, 5 HLA AR Py b BT
CARMER B BRI 4315 Yo, HR B i 4k
RN B AR, REARER T, i LU R Al
T RE A A W I AL BT S A0 R A A FE B

REAR A T R—TE A b B T2,
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RIT 20 22 90 4R, B LI i it
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#WoraEfL: NH; +1.50,—NO, + H* +H,0

KA A4 :NO, +NH, + H* —N, +2H,0

2545 :2NH, +1.50,—N, +3H,0
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N AE R E A A LB S sk
T2 EBR 1 mol AR HAE 2 mol S —E RN
fircils 5 11 ANAMMOX T2 Bk 1 mol Z A, {7 I #E
0.75 mol /R, AT ZALMRIE, TENLEE 125
FECT ANAMMOX 7 2 b 2 K/ is 17 AR | Ak 2
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Tab.2 Design removal rate of each unit

i H COD BOD; NH, -N TN SS A I
K/ (mg - L7 15 000 6 000 2 500 3 000 6 000 1 000
TREE I HK/(mg - L") 8 000 2 500 2 500 2 800 2 000 100
FR/ % 46.7 58.3 — 6.7 66.6 90
K/ (mg - L71) 8 000 2 500 2500 2 800 2 000 100
ey BT RS o
A, WK/ (mg - L7") 2 000 500 2700 2 800 1 500 50
E K% 75 80 — — 33.3 50
K/ (mg - L7") 2 000 500 2 700 2 800 1 500 50
ANAMMOX -
R WK/ (mg - L") 1 800 500 150 450 500 30
LR/ % 10 — 94.4 83.9 66.6 40
YK/ (mg - L7") 1 800 500 150 450 500 30
MBR HAK/ (mg - L) 500 300 45 70 400 10
K % 72.2 40 70 84.4 20.0 66.6
HokEER/ (mg - L) <500 <300 <45 <70 <400 <30
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Fig. 1 Process flow chart
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m x6.5 m, FHOKER 5.0 m, FHAEH K 30 m*; 41
B TR RTBRAN B #1 J50, R5F 2 6.0 m x 3.0
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1SRRI 1,17 d AR iERT S5k 2 400 kgO,/d,

TUTHCR AR A5 H, A A AR R 200 m*, R
SR 78.0 mx4.5 m,
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ANAMMOX s Jwi 2 1, SR F AN 77 JE A o
RSFH 012.0 m x9.0 m, AN S m’, &3t
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