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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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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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) 0.105
EP NOy 1.35 kg NO;
co 1
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R NOy 65 0.047
HTP kg CO
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Fig.3 Variation of daily gas production at different ratios
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Fig4 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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Table 5 Comparison of environmental emissions between biogas power generation and thermal power generation

WA S0, Co, co NOy CH, vVOC
BB a 2.78E+00 2.37E+02 3.90E-01 3.80E-01 2.80E-01 4.00E-01
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Table 6 Environmental impact potential of biogas power generation and thermal power generation
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EP
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(kgCO/1 000 kWh)
JINBUR 1.41E-03 8.93E-05 1.50E-03 4.70E-04 6.58E-03 7.05E-03
ARl 2.45E+02 1.19E+02 3.64E+02 1.15E+02 1.02E+03 1.14E+03
GWP
i R[] 2.80E-02 1.37E-02 4.20E-02 1.30E-02 1.20E-01 1.30E-01
(kg €O, /1 000 kwhy AR
B 6.72E-03 3.29E-03 1.00E-02 3.21E-03 2.90E-02 3.20E-02
ARl 3.05E+00 1.80E-01 3.23E+00 9.70E-01 1.35E+01 1.45E+01
AP
T 8.70E-02 5.14E-03 9.20E-02 2.80E-02 3.90E-01 4.10E-01
(kg S0,/1000 kwhy LT
TINAUE T 1.40E-03 8.17E-04 1.50E-02 4.45E-03 6.20E-02 6.60E-02

H12E 6l DL, & e B ™ R UK B S R ey
KA F AR L, 4 U180 22 B v PO A 5 2 Wi
{8, HorP AL R PRSI RE T i » HE K T & i
15 93.26% , H U A BRAZ eI HE 89.97 %0 FI A fiE
FEWRHE T 78.72% , W Jof 5 3 B IR A ™ TR Uk
LA AR A PRV (EL

3 5 it

(1) M SCYRas RATH A Jof B AS B (g = <
R, H P E ATk 0.92 LK, 38 24 He 75 Y8 1)
ARt = UL, BRI S5 N 9

1 I RO R, T A 2 77 < U S0 412 il 3 ~
4K,

(2) BT A am IR I7 i BRI H S
S LA i TR TS Qe HE R AR AR TR 4t
K1 R ZERREIRASUS , B 558 52 W T (L i e )
RARZIRAL( AP) (3RS ( GWP) AR
(HTP) EEIRE(EP) , Hrhmfb( AP) BAT fiei
RIPRSEIAERE T, LE K T3 K L5 93.26%

27 STk

(1] SKARFS. BRBEXT IR I H 25 4 A 1 i —— 2% T CSGM
AR, (1] AElRE AR 2%, 2011, 23 (3): 11-15.




54 - BE IR A | R P E3SEESH
(2] skape. MWEIRE TR E S S5 e S ). hE LCA: A case study of Shenzhen, China [J]. Journal of
Tk, 2007 (4): 19-23. Material Cycles and Waste Management, 2015, 17 (4):

(3] mEEAK Ik E S A R R % (] ABUR, 2016 637-645.

(1): 25-29. [20]  ZEmHdH. JEF LCA BYIRTH AR 16 & e A BB A 98 (D]

(4] MR, #E7E, sk, WRIEER AR 5T RS R Kif: REBTHRS, 2006: 70.

B D] BURETHER, 2017 (9): 360. (21]  ZRE, M4, W0, 4. WA IS B S B L5 A Ab

(5]  Wwedf. FREA S EMAGEFERAZRM [T]. 7 vk, PRI LCA e [J]. BRBE A T, 2008 (4): 52
2008 (4): 6. -55.

(6] WREH, X223, mIZef. BERBIEK S RS ERIRE (22]  FEuiHE, Whst, BC, AF AT AR I S R Ak B O
AL S AT R AL B A S (1], REUR IR AR, A fr BB v (1] 22 535 TR,
2018, 32 (1): 47-50. 2014, 21 (4): 75-79.

[7] Woon K'S, LoIM C, ChiuSLH, etal. Environmental as— [23] Ester G, Belarmino A, Sebastian L, et al. Visualisation of
sessment of food waste valorization in producing biogas for vari— LCA environmental impacts of electrical and electronic prod—
ous types of energy use based on LCA approach [J]. Waste ucts using multidimensional scaling [ J]. International
Management, 2016, 50: 290-299. Journal of Product Lifecycle Management, 2009, 4 (1/2/

(8] Bakonyi P, Kook L, Keller E, et al. Development of bioel— 3): 16.
ectrochemical systems using various biogas fermenter effluents (24] Ramin Z, Jafar N, Mohammad A A, et al. Application in—
as inocula and municipal waste liquor as adapting substrate tegrated fuzzy TOPSIS based on LCA results and the nearest
[J]. Bioresource Technology, 2018, 259: 75-82. weighted approximation of FNs for industrial waste

(9] Mohammed M, Egyir I S, Donkor A K, et al. Feasibility management — aluminum industry: Arak —Iran [J]. Indian
study for biogas integration into waste treatment plants in Journal of Science and Technology, 2016, 9 (2): 2.
Ghana [J]. Egyptian Journal of Petroleum, 2017, 26 (3): (25]  XIfEIL, SKBEZE, BERRLE. RIFERIEWRF T KB = E
695-703. At iidee (U], PEBEA, 2015, 33 (4): 54-56.

[10] Clemens H, Bailis R, Nyambane A, et al. Africa biogas [26] FEREMS, ZEAKOF, RET, % BREXRETARTY

partnership program: A review of clean cooking implementa— FRECIRE R B =R ek Aoy (0], e 5352
tion through market development in East Africa [J]. Energy #2, 2019, 19 (5): 1767-1775.
for Sustainable Development, 2018, 46: 23-31. (27]  mR/ARE, ERRN, RRER, S KA RE TR 6 A v R
(1] KA. AR BT RS IR T 0K B 9 A i A 037 WS IR (], R R, 2010, 29
#r D). B JUPERE, 2018 84. (12) : 2450-2456.
(12]  EkA, FEEE. R BRI IR SR B <UBK (28] RICH. BT R NS & FR IR A R G4
T2 ). aed5aE, 2021 (2): 109-111. A BB AT (DL 22 M 22 TR 2,

(3] bt Eadh. A ABEA i R [J]. 2R 2018: 66.

Blgib i, 1998 (2): 22-29. [29]  8kKzE, THi, BWER. & RSB AE TE g

[14] =R 35T LCA WA REE LA B I M i 5¢ (D], mr s R (1], B Ak T, 2021, 50 (4): 1087

dbat: desasRes, 20200 8l. -1093.
[15] Ruiz D, San Miguel G, Corona B, et al. Environmental and [30]  Pei Z L] S. High—solid anaerobic co—digestion of food waste
economic analysis of power generation in a thermophilic and rice straw for biogas production [J]. The Journal of
biogas plant [J]. Science of the Total Environment, 2018, Northeast Agricultural University, 2014, 21 (4): 61-66.
633: 1418-1428. (31] BRE. Wifh. wuoil, S ORI A Ay R SR R
(161 JA%est, ®Ugde, B, 5. B BEEIRB R 44 W R 2P R T (] RAVERESE, 2012, 34 (9):
MWEIN Jrikgiak (1], @ smse S di g, 2011 227-232.
(6): 50-54. (32]  REg, Wy, skMge BT LCA Jyk MR Rk
(17] ARSCHR. SERRE B 14 A: i JA 740 O i —— DX Jal A i JA AL AN S E YRR IR RGP (1], P EE A,
Tt ). RRIRITTE ST AL, 2021 (1) 42-49. 2020, 38 (1): 59-65.
[18] Nuria B, Carmen L. Inclusion of prevention scenarios in LCA [33] Han W, Zhao Y, Chen H. Study on biogas production of
of construction waste management [J]. Springer Berlin Hei— joint anaerobic digestion with excess sludge and kitchen waste
delberg, 2019, 24 (3): 2-7. [J]. Procedia Environmental Sciences, 2016, 35: 756
[19] Huanyu W, Huabo D, Jiayuan W, et al. Quantification of -762.

carbon emission of construction waste by using streamlined



