hEIRIE RS 2025,45(9): 5305~5314 China Environmental Science

T BRI SRR A, AR S by SR STIE b B A R S AR A ST R SR G AT [J]. T EEREE R, 2025,45(9):5305-5314.
Huang S, Zhang Y C, Gong T C, et al. Greenhouse gas emission accounting methods and case study of whole process during collection-transport-treatment of
food waste [J]. China Environmental Science, 2025,45(9):5305-5314.

BERMIRWESAEE IR EESHTHNERER ZARK
=B

oM BRI P FER N A 2 2 SRR GRS T (RSB AR
B, VL7 FFE 330013; 2.7 EEASERHERE ST B, A3 UE 15 XS PPl B R sk i ==, kst 1000125 346t Bl B Rl 4 R
HRAFLILLT 100006)

FEE: ok Tl I, B8 T B R B0GE 1 b B4 1 AR 300 57 YU 2 AR HE TSR TR 288 e S TS Uty e, B T R it i T
AR R o RS 5 Ak R A o R AR SO SR B U 45 A R B, A J 1 8 5 A B A R S SR 9 ARS8 i A
TR T KAV T ARG G BAT AT 23 AT B IR A AR SRS P8 AR R4 DA R 3 3570 i A 56t 38 3 AR AT 9 LB i sl B
DXy o o R 38 15 Ak 0 i R DA ) BEA T A SR T S0 45 SR 7 a7 SR ST R A T PR PRl 3 U TS O SR 43 0l 2 1.38 F 1.32tCOLe/d AL AT
TORHIR S A . 32 B HE TR b RIS 1 24.4% FEAR BRAL B I B 3 7K A BILER 5 (0 2 AU HE TS B e, 38 4.05tCOe/d, 7 S HFTRCER: ) 32.3%. kb4 3%
WD T 53.26COe/d. BB 73T 45 R b s 28 S a7 e R = iR, & UM S WA A 82 T A A0 i S 2 LSO B, ) TR 1) S MR AFLRT /DN
KR mEENG WEAEHR Rk
PESES: X705 XHRFRIRES: A XEHS: 1000-6923(2025)09-5305-10

Greenhouse gas emission accounting methods and case study of whole process during collection-transport-treatment of food
waste. HUANG Shan', ZHANG Yu-chengl’z, GONG Tian-chengz, LI Yan-pingz, KUANN Yue?, ZHANG Xiao-ming3 , LI Wen-xuan?,
WU Xing-tong”, YANG Tian-xue®” (1.School of Civil Engineering and Architecture, East China Jiao Tong University, Nanchang
330013, China; 2.State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of
Environmental Sciences, Beijing 100012, China; 3.Beijing Zhitong Borui Technology Development Co, Ltd, Beijing 100006, China).
China Environmental Science, 2025,45(9): 5305~5314

Abstract: This study adopts a life cycle assessment (LCA) framework to define the system boundary for greenhouse gas (GHG)
emission accounting across the entire food waste collection, transportation, and treatment process. Emission sources and gas types
were identified to establish a comprehensive emission inventory, upon which a modular and decomposable GHG emission
accounting model was developed based on the emission factor method. The results indicate that the full-process system boundary
encompasses nine accounting units and seven major categories of GHG emission sources. Compared to conventional models, the
proposed model demonstrates distinct advantages in accounting accuracy, modularity, flexibility, and scenario adaptability. A case
study was conducted for the Chaoyang District of Beijing to validate the model. The findings show that GHG emissions are
particularly significant at the waste disposal sites and during vehicle transportation, with emission rates of 1.38 and 1.32 tCO.e/d,
respectively. Fossil fuel combustion was identified as the dominant emission source, contributing 24.4% of total emissions. In the
treatment and disposal phase, wastewater treatment exhibited the highest emissions, reaching 4.05tCOe/d, or 32.3% of the total.
Carbon offsetting efforts achieved a reduction of 53.2tCO,e/d. Sensitivity analysis revealed that food waste generation volume and
biogas yield have the most significant impact on total GHG emissions, while the influence of total vehicle kilometers traveled and
electricity emission factors was comparatively minor.
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Fig.1 The basic approach to greenhouse gas accounting
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Fig.2 The greenhouse gas accounting boundaries for the entire process of food waste collection and treatment
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Table 1 Greenhouse gas emissions across the entire process of food waste collection and treatment
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Table 2  Source of emission factor values
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Table 3 Parameters for food waste disposal in Chaoyang District, Beijing
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Table 4 Activity data of food waste collection, transportation, and treatment in Chaoyang District, Beijing
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Table 5 Greenhouse gas emissions from the entire process of food waste collection, transportation, and treatment
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Fig.3 Analysis of total greenhouse gas emissions throughout the entire process
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Fig.4 Sensitivity analysis of carbon emission parameters
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