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Abstract :In order to realize the resource utilization of kitchen waste, the gas production performance of
kitchen waste in Huzhou City was investigated through experiments. The life cycle assessment ( LCA)
method was used to analyze the environmental impact of biogas power generation from kitchen waste and
thermal power generation in Huzhou City. The results show that kitchen waste has good gas production
performance , with a gas production of 0.92 L/day. Adding appropriate proportion of sludge can promote
gas production. When the ratio of kitchen waste to sludge is 9 : 1, gas production peak of the system
will be arrived 3~4 days in advance. Compared with thermal power generation,biogas power generation
has higher environmental impact potential. The environmental impact potential ranked from high to low
is acidification potential (AP) ,global warming potential (GWP) ,human health potential (HTP ) , and
eutrophication potential ( EP ). The environmental emission reduction capacity of acidification is
93.26% higher than that of thermal power generation.
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Table 1 Analysis of material characteristics
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RTH R 15
1 FIKE/ % 96.47 69.68 99.35
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Table 2 Experimental scheme table
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Fig.2 System boundary of biogas power
generation from Kitchen waste
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Table 3 Parameter values of environmental assessment model
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BRI 8 700
co 2 0.24
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CH, 25
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0.105
kP NOy 1.35 kg NO3
co 1
PNz 9 100
NOx 65 0.047
HTP kg CO
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Fig.3 Variation of daily gas production at different ratios
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Figd4 Variation of daily gas production at different pH values
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Fig.5 Variation of cumulative gas production

at different ratios
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Fig.6 Variation of cumulative gas production
at different pH values
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Table 4 Gas production potential of raw materials
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WE S 7:3 46 5.28 26.39 228.29 443.90
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Table 5 Comparison of environmental emissions between biogas power generation and thermal power generation

SlE| S0, co, co NOy CH, voC
BBt a 2.78E+00 2.37E+02 3.90E-01 3.80E-01 2.80E-01 4.00E-01

HAKH BBt b 2.09E-02 1.19E+02 2.90E-01 2.30E-01 / 2.30E-01
2 JH 2.80E+00 3.56E+02 6.80E-01 6.10E-01 2.80E-01 6.30E-01
HrEL a 7.70E-01 0.05E+03 1.00E-02 2.80E-01 2.59E+00 1.20E+00

KT, (=) 9.16E+00 1.02E+03 1.54E+00 6.18E+00 1.00E-02 1.89E+00
2 JH 9.93E+00 1.07E+03 1.55E+00 6.46E+00 2.60E+00 3.09E+00
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JUTAREE B K T & HFH 22 388 K NOy B HE T &
b EAREERAL A KT R TR 9.44% KT
TRy K J1 & W HE R B ARUR L Y 4x R R
VOC HERCR A7 21k 1 & L 20.39%

% TR IR B 52 v (8 LA e S HEAL AL
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Table 6 Environmental impact potential of biogas power generation and thermal power generation

HREH Doap::
AL
BBt a BB b S JE BBt a MrBt b S JE
TR 5.10E-01 3.10E-01 8.20E-01 3.80E-01 8.34E+00 8.72E+00
EP

~EL T 8.64E-03 5.25E-03 1.40E-02 6.40E-03 1.40E-01 1.50E-01

(kgNO,/1 000 kWh) PRAIHE
JIAJE T 9.07E-04 5.51E-03 1.46E-03 6.76E-04 1.50E-03 1.50E-03
B 3.03E+02 1.73E+01 3.20E+02 9.52E+01 1.32E+03 1.41E+03

HTP
FRifE b (A 3.00E-02 1.90E-03 3.10E-02 1.00E-02 1.40E-01 1.50E-01
(kgCO/1 000 kWh)
TG T 1.41E-03 8.93E-05 1.50E-03 4.70E-04 6.58E-03 7.05E-03
B 2.45E+02 1.19E+02 3.64E+02 1.15E+02 1.02E+03 1.14E+03
GWP

FrifEfb 2.80E-02 1.37E-02 4.20E-02 1.30E-02 1.20E-01 1.30E-01

(kg CO,/1 000 kwhy  TMIEHCHHHE
JIAUE T 6.72E-03 3.29E-03 1.00E-02 3.21E-03 2.90E-02 3.20E-02
AR 3.05E+00 1.80E-01 3.23E+00 9.70E-01 1.35E+01 1.45E+01

AP

FriEALT 8.70E-02 5.14E-03 9.20E-02 2.80E-02 3.90E-01 4.10E-01

(kg S0,/1000 kwh) MM
HAUS T 1.40E-03 8.17E-04 1.50E-02 4.45E-03 6.20E-02 6.60E-02
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