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Influence of Kitchen Residue on Anaerobic Co-digestion of Feces, Kitchen Residue and Reed

ZHANG Zhong-lei', HU Xiang', ZHANG Lie—yu™*, XI Bei—dou? LI Xiao—guang®, XIA Xun—feng?, ZENG Feng'
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Abstract: Influence of kitchen residue on anaerobic co—digestion of feces, kitchen residue and reed, which are the main organic waste, was
investigated. The results showed that kept at mesophilic temperature(36+1)°C and 6%~7% total solid content, the quantity of kitchen residue
had significant effects on anaerobic co—digestion of the three kinds of materials. Appropriately increasing the proportion of kitchen residue was
helpful to raise gas yield. However, higher kitchen residue could lead to acidification and less gas yield, which resulted from the concentra—
tions of acetic acid, propionic acid and butyric acid during the process of anaerobic co—digestion obviously increasing. The highest biogas
yield was 1 118 mL+-L™"+d™ and the average methane content was 64.6%, with COD removal efficiency being up to 68.56% when the ratio of
feces, reed and kitchen residue was 7:2.5:3. As the proportion of kitchen residue increased, increase trend of NH,—N concentration was found.
However, anaerobic co—digestion inhibition was not observed.
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Table 1 The basic properties of anaerobic digestion raw materials
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Figure 1 Schematic diagram of experimental equipment



55 30 5% 6 i

& A W OB OB % % R

1223

B FR A pH (A 35 2 SEREAK ) 1 i PRI RE 1Y
e I 0 M VSRS HITES 4.4.4.8d 3k
S RAKME, pH 4> 5K 6.79.6.72.6.48 #1 5.57, 184
Yok PR BT L BRI AR BR LR R

H13% 2 I, BRIV S )W 2R Ak, 45 I % ) COD
FBRER [ COD-JZ 455 COD )/ h 913

CODJ#35% 50% L) |, T .1 . 15 Jz %8 COD &
ARk 55.55% .68.56%F1 72.80% ,COD 3 [ Z 4%
. VERRNi#E COD ERRZN 28.48%,
23 RENTW

HE 5 AT, IR A YRR A R BT # H NHs-N,
TN ZEfba S AHML, ¥R NE BTHE ,NO;-N

1200
1000 - Rnigs |
i & sl
T 800
= 2 AR
: v
g 600 > VAR
f@;
I
400
£
200
3 5 7 9 1 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41
REERTA]/
B2 HFESETLE
Figure 2 Daily biogas production yield during anaerobic digestion
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Figure 3 Cumulative biogas production yield during anaerobic digestion
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Table 2 COD changes of anaerobic digestion
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I 1 699.98 755.6 55.55
I 3 697.36 1162.48 68.56
i} 6 267.45 1704.99 72.80
v 11 043.82 7 898.61 28.48

A GEHGHAMR, e RERETRE, 1.1,
. V5 WA NH-N & &4 3 SC 5 R T 46 /9
429.25.505.73.658.68 mg-L™ Fll 603.06 mg-L™ 45 K
S ZE TR 1 541.57.708.43.978.19 mg- L 1914.23

1200

1000 -

800

600 [

mg L7, BN T 26.2%.40.1% .48.5%F1 51.6%,
I 0.0, VS 2 i 2% NO;—N & 843 5] A 5236 Kl -
141 36.44.55.09.,84.66 mg- L™ F1 100.45 mg- L 45 %
SEG SR 929.21.30.51,27.35 mg+ L™ 1 10.26 mg -
L, 43 IR T 19.8%.44.6% .67.7%F1 89.8%
24 BETUL

&l 6 A [k TR TH AL 72 v A [ 258 Y
AR R o AN R LGB T PR AR B R R MBS ik
5 e JE R R 3 Bl 28 5 b 31 38 T 4% 2
TOC S E LAY 2 083.2 414.75.3 182.5 mg L™
13 505 mg L AR B i 45 SR AT ) 708.899.1 051 mg

400

NH;-N %{Jg/mg Lt

200 |

T s 2 15 »
120
100 -
80 [
60 -

40t

NO;-N ¥ & /mg L

20 |

26 29 33 36 40 43
HfTEl/d

4 8 12 15 22

1200

1000

800 -

600 [

TN ¥ /mg- L

400 -

200

26 29 33 36 40 43
HffEl/d

R

D S
S ————

4 8 12 15 22

- iy 1

26 29 33 36 40 43
B TA)/d

& gl A gpEsll > ARl

B 5 jH{EEH NH-N NO;-N #1 TN Z=4L i 2¢
Figure 5 Changes of NH;—N, NO;-N and TN during anaerobic digestion
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Figure 6 Changes of TOC, IC and TC during anaerobic digestion
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Figure 7 Changes of acetic acid, propionic acid and butyric acid

during anaerobic digestion
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