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Analysis of Grease Degradation and Its Impact on the
Anaerobic Digestion of Kitchen Wastewater

LIAO Jia-lin, ZHAO Ming—xing, HUANG Zhen—xing, RUAN Wen-quan”
(School of Environmental and Civil Engineering, Jiangnan University , Wuxi 21422, China)

Abstract: The fermentation performance of kitchen grease and the influence on the biogas
production from kitchen wastewater were studied by batch experiment. The results showed that,the
gas production process of kitchen grease can be fitted well with Modified Gompertz equation and the
potential production of biogas was about 894 ml/g with temperature of 55 °C. Lag periods were
observed at the initial stage of grease degradation,and the lag time of each group was increased with
its concentration. The optimum degradation of grease was at the concentration of 10.0 g/L.. Hemi—
inhibitory concentration of grease was identified as 11.6 g/l.. When the grease and kitchen wastewater
were mixed,not only the gas production improved by 131% ,but also the average methane content
increased from 58.93% to 64.06% ,8.7% raised compared to the single kitchen wastewater group.

Keywords: grease,kitchen wastewater,biogas, inhibition ,anaerobic fermentation
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Table 1 Components and characteristic of kitchen grease

& 7 fE
HAK(E (¢ KOH/g) 194.9
WA (g L/100 g) 100.9
& 1 (mg KOH/g) 6.36
Ciso 16.27

Cigr 1.27

(o 6.23

Cis: 26.39

5 7 R 2 1/ (%)

Cisa 30.94

Ciss 1.08

Caoo 423

HeE 13.62

R2 BEEEKMER

Table 2 Characteristic of kitchen wastewater

CODCr/(g/L) 50+0.2
pH 4

EV T i MR R/ (/1) 0.177 5
BT R (/1) 2245 6

B 3.954

NG T L) .

e (/L) Lt 1654
T 0.027 5

1.2 LWHE

B2 UL SCHR [12], F 500 mlL I i it
17, R BETRE (55+1) °C. i g B vk i 560 vl 152 0 il g
JE 43 5 2.5 .5.0.8.0.12.5.20.0 g/L, JEIKFE
fif i g6 v, — 20 A 130 mL 25 B5 il g 0 4 6 R K
T —HIAE 3%IMAR A B K . 25 A InZE K
£ 400 mL J5 AT, BAR S 0LER 3, SRAHEK
PSR AU B R AR B RO JE HE s . DA AD
15 IRAEZS (O R B AL g i 3 44T, SO E
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Table 3 Design of experiment

IR g 1 2 32 6 8 = | 4
45 ot i 7K
e = | =] = | = | = | 130 130

s it/ 2 2 2 2 2 4 4

1.3 MEFE

M LB 2 AR 380 A 0
B B4R JH 6597 B9 /15 A1 0L
iSOG 7 BRIE . RS A,
CODCr 7 . 51 4% i 4 A0 A0 TR0 BBl . 3k o 1R B 4
- BT O RE S SR i R B A Ak — 25 4b
I3 66 BE IR U SR H Modified Gompertz 77 2 X 2 1
FEEEAE AT A T RRAE

M(t)zP-eXp{—exp[%(/\+t)+l]}

Ao M () BRAR =5 (ml/g) ;P MK &R
BU=S 0 (ml/g) s R, HE K=K (mL/ (g-d)) ;A
IR TE] (d) ;e= 2.718 281 8,
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Table 4 Parameters of anaerobic digestion of grease

(Modified Gompertz equation)

J5T BV E /(g/LL) Pl(mL) | R,/(mL/d)
2.5 897 152 25 0993
5.0 1782 242 3.7 0996
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12.5 1820 186 53 0998
20.0 1386 160 6.1  0.986
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Fig. 1 Variations of biogas production at different grease

concentration
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Fig. 2 Variations of pH at different grease concentration
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Fig. 3 Ultimate biogas production yields obtained of per

unit of grease at different grease concentration
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Tab. 5 Ultimate biogas production yields obtained of per

unit of grease at different grease concentration

T B (/L) #4337 SR (L)

4.5 897
9.0 4.7 893
9.5 4.8 889
10.0 4.9 881
10.5 5.0 740
11.0 5.1 518
12.5 53 364
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