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Abstract: Both kitchen waste and municipal sludge are municipal organic wastes, and anaerobic
digestion is used as an important means to achieve resource utilization, reduction and stabilization. The
co-digestion of the two can theoretically avoid the problems of easy acidification of kitchen waste
anaerobic digestion alone and low gas production rate of sludge digestion alone. Using the current sludge
treatment facilities of Beijing Gao’ antun sludge treatment center, a large-scale productive experiment was
carried out to verify the actual effect of co-processing by combined mesophilic anaerobic digestion of
pretreated kitchen slurry and municipal sludge. During the experiment, the synergistic system was stable
with obvious disposal effect. The actual gas production was basically consistent with the theoretical gas
production. The acid-base ratio in the digestion tank was lower than 0.12, and the ammonia nitrogen
content was lower than 4 000 mg/L. The peak organic load of digestion tank was 3.399 kgVS/(m’-d), the
average decomposition rate of organic matter was 63.59%, the average unit organic matter gas production
rate was 1.41 m'/kgVS, and the average dry solid biogas yield was 571 m’/tDS, which was 2.7%, 15.2%,
5.2% and 31% higher than that of sludge anaerobic digestion alone. However, it should be noted that with

the increase of the kitchen waste proportion, the methane content in biogas decreased slightly. In addition,
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optimization measures are proposed for the sludege inlet and outlet operation of the co-processing digestive
P prop 2 P P g dig

system.
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Fig.1 Process flow diagram of kitchen waste collaborative

sludge productive test
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Fig.2 Decomposition of biogas yield per kilogram of organic matter
3.3 F=RE m*/kgVS, ; m, A ORGP A VLY R kg a, N
3.3.1 H®ARE B R A B R PR A LY U m kg VS, 5

R KA S BROK fiff 15 10— Jof iy R A R o 3
YR F e 7 A B 20 5, AU i B 7 A B
AW U

y=a, Xm, +a,Xm,+ ay; X m, (1)

Ay AR A LAY IS =S, mYkgVS, s a,

Ry BROK ik 5 U8 B BT E 8 1A B AR

my WR TR A H AN & ke a HR BHRLB
B B E R A ALY AR, mikg VS, my R
JEFHRE B A HL L ke

FEFRIEH A, o, TR 6 531 1k 1t o 0 4 ot 3K
BHAET 8T 9 (BI2021 4E 1 A—8 ) A= = i i1
SEFAE (0. 799 m¥/kgVS,,) s a, Fl a, VE [ B HEHE 50

- 101 -



F40% F 4l

v E 4 K HE K

www. cnww 1985. com

R 100 t/d 48 o PR ST A TR (R S 8CHE BV @, BRU(E
0. 821 m¥/kgVS,,,a, HUE K 0. 815 m*/kgVS, .
3.3.2 SPRreARE S HNE R AL

PL20224E 8 H 5 H—20234FE3 A 15 H #F B
g HERt TR I ) BRI AR I 5 bR A
HEAT F A, 22 BRI A S BE S b AR A AR 7
B B, PE B E AL .

HE— 255y BT BRI B A5 25 R R, R

kb & A i 2R AR A OG . an 202247 11 A
HR A SRR EOK TS TR A DL g ) B
PEUERIA B = SR R 2 i e R R SRS RN
W 171 T, B 25 FAOK it 35 e A ML) o P P
FEAR

6 I A TR SR AR UL 3

6 T ATt FHE A b 5 S BR  A 5 AR
AL an i 4 R o

155k BUKRIS I LY 6%{#!4/@11 6 5 iH kil 1100
%1% & IR LY F B8] = HREATR LPRIRA loo _=
z | 22
1.5k J:Eng
o 70 ggﬁ
Z 00950 I b=
Jé\%{-075 o0 $E
% 0 X5
<L) o ¥
B2 I e

0.35 30

jangangas g agungun@unguQusungungusguguniunnn@unguigusungunusguunennn@uaunguagunginngusguiusiunginngunguns
MAO —~WIN TN O AANSE 0O WVNOATNOANO 0O NO0OWVNOT —OOoOWnNO TR
— Ao — = A — — = N — A A — = AN — A A — = A
N R A AN LI 1 AR RGP RGN N NN HAG LRGN NG NP IR RGN ARG NG LN NG LI
PPPXOANAAS S oINS nI g T T A Aadadanmmnn®
HFHEHEHF R N N R R E
D ebeDebebebebebeDebebebebeis s Es Es R B B BeEvEvEvEvELBYEvEvEvEvEtEY v EvEvEeEg
[N o o B I o B o B o I o I I o I o B A o o I B o I o R o o B o A I o O o I o I o o I o B o B o B I B B o B o o I |
[cNeoNoNoleNoRoNoNoloReo oo oo loNoNo o oo lo o No o o No oo Bo o oo Beo o o No N Nl
[ NS I o\ I oN IR N I oN Y oN IR SN I oN IR N BN N I N Yo oS BN IR oN I oN oS IR oN N IR N I o IR o I N Y o IR SN I o I N I oN I N I SN I N I N I N I N I SN I QN I N
H 19
E3 6SHUBRRNEN
Fig.3 Variation of biogas yield in No.6 digestion tank
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Fig.4 Variation of deviation between theoretical gas production and actual gas production in No.6 digestion tank
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Fig.5 Variation of gas production per unit dry solid in No.6 digestion tank
B b (4% M B 07 19 FF S 2 ) FL A ) 728 A 1 Ly
0.042 ~ 0. 114, FH{EH 0. 067, 65 TH kit A

3.4 BEBULMR
3.4.1 ML AZER

T ] , 6 5 1k vl N 9 D M i U7 IR vk B
500 ~ 1 400 mg/L, S0 08 B A 8 960 ~ 13 800 mg/L, i2

60
50
40
30
20
10

BB SRR R BT /%

e FE 1 480~3 800 mg/L, F-FI{EH K 2 756 mg/L, W,
Ko, 5ARIER IR A LA LR 2.

s 6 5T Ak b A s 65 T AR R G L

4000F 0.12
= 3500F 0.10
3 3000}
éo 2 500 ] 0.08 »2
£ 2000 0.06 =
& 1500 0.04 .
& 1 000 ’

500 0.02

mmm%m%%&mmmw%wwwww&%Mmmmmmmmm%m%mmm%m%%m%m%mwm%m

QOO\O\G\G\OOOOOo-—<-—<-—4-—4'—4'—1—1(\1(\1(\1(\1'—“—'—1—'NNMM*#\DOO@G\O'—H—‘NN'—'ﬂNNMM
T e e e el — e —

P R A A B I S S B R S e S

0
nnguugnngungunqunquniunguagusgusgungnngungungnngnngnnqundunquauaguagusguagungungungungungnugnugnugnugnnqnnqnnungungusgungungnngnngungungnngung

~~~~~~~~ bbb b i N IS I N I R I I N N I E I A R E A K A A A K K K K e R e K ek se ek g]
e e R R e e e e
(\1(\!(\!(\lNNNNNNNC\lNNNNNNNNNNN%NNNNNNNNNNNNNNNNNNNNNNNN
H
E6 HmNEEtSERETL
Fig.6 Changes of acid-base ratio and ammonia nitrogen in No.6 digestion tank
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Fig.7 Changes of methane and hydrogen sulfide content in biogas of digestion tanks
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