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Abstract

Based on China’s “Dual Carbon” strategic goals and from a full life cycle perspective, this study ad-
dresses issues in the recycling and disposal of waste cables in the power industry, such as low re-
source utilization, unclear carbon emission accounting, and outdated treatment technologies. It
conducts systematic research on carbon emission reduction and operational mechanisms. By estab-
lishing a recycling system for waste cables that integrates both management and technical
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foundations, a carbon emission accounting method and model based on international standards
such as IPCC and ISO 14064 are designed. The accounting boundaries, source identification, and
inventory compilation methods for carbon emissions in the recycling, dismantling, and disposal
stages are clarified. This study provides a theoretical basis and practical guidance for the green and
low-carbon treatment of waste cables in the power industry, contributing significantly to promoting
the construction of green supply chains and achieving resource recycling in the sector.
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Table 1. Emission inventory for the recycling, dismantling and disposal stages of waste cables
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Table 2. Database of basic parameters and emission factors
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Table 3. Full-process carbon footprint accounting model for waste cable dismantling and disposal

3. RIREESHRELE £ TR TR ERE
Aar A LB BEIR  WEESBEEE EIEEE BHET HBET AR BHTRE

MrEt HKA  (FC/ADe) HAr EF Ay (kgCOze)
SEIH Kg 3.1429  kgCOx/kg FC SEu1[AYs*3.1429
SIS i R L 23 kgCO/L  FCi&ilalg*2.3
H 77 MWh 0.5843 kgCOKWh  ADe [a]1ir*0.5843
EL{2
Seh Kg 3.1429  kgCOx/kg FC SEiMEIEE*3.1429
TR i L 23 kgCO/L  FCKIMEN1E%2.3
B MWh 0.5843 kgCO/KWh  ADe $1££%0.5843
PREpr B R H. 7] MWh 0.5843 kgCOKWh  ADe 3| 7 *0.5843
geuh Kg 3.1429  kgCOx/kg FC Sgihiif E*3.1429
HEHE R L 23 kgCO/L  FC K E*2.3
W) MWh 0.5843 kgCO/KWh ADe {2 *0.5843
AbE B B
S Kg 3.1429  kgCOo/kg FC L&ihi[mllic*3.1429
H P ig i L 23 kgCO/L  FC {ihnlig*2.3
H 77 MWh 0.5843 kgCOKWh  ADe [A]iir*0.5843
EILE Y ¥ (N / / / / ; SUM (B EFT
o A IRTRHER b 55 BT e ik )
A
A E R / / / / / BB (kgCO2)/  (kgCO,e/
ST EE%E'E%(Kg) Kg)

AT A8 3 T 3 N\ S s (R AR B FE ), BERLRD AT B3l e O A T, ORI
TR R G R, R el SRR TR A R TR

4. HREN AR SHIETHE TR
4.1. HEE FRIEFES A ML A

AT TG (R R AR SRR AR A et HAZ OB FRE(R 2) A& T 4 R VR A Al s ek,
R P ERAE T REERA AL S o BEAYERINEE B 1 25 T b [ 4K HER R 1, 8 dn vl g
PR ASHE R AN 2021 & ) A A BRHEBUR T ) H A 7R X 38 9 (1) $001{E (0.5843
kgCO/kWh)1E Rz .

BRI UL B -

1) H AR T DX B 4. P AEEAT 00 H R SR, SRR 00 H T 78 Hh 4 20 B X 3 D) <
Py HE R XA AR o ) E R T (EF) AT B . BARERVERTAE SR 2 00 “H 17 HER AT, K ER

DOI: 10.12677/mm.2025.1512335 308 AR B


https://doi.org/10.12677/mm.2025.1512335

L EPE

M

INEUE BB N 30 5 R AT O s . LR RE B PR THZ RIS (ARG SR, S e B0 1) /i 703 9k
SN o

2) SRRHHETSR 7 ST R LR SO R SE BB KRR S SR SRR TSR IR
TR HEBR T, W DR A% SR v S IR 3

4.2. BRI HEM ST

i A A B 2 R P R A e A T B AN B (i ASHIE TR 9 0 A 1 B T B AN SE 1R
W, NERIES S MR EES S

1) 5Bl EE A E T

KIS ESHEE (RN FER . F AR ) OB T T B IE R 12E G IKEUE . HA
B EVEIR T HHE R AR ZE . R RPN 2 s E T B 1 i S w2z (. AN
B OL T R T AR B ED) o

SO I SR KR 22 2 R kAL B e A BRI T SR

2) HEBUA R A E 1k

Kl HER T, Rl BT HEREL T, A7 AR 2 (A (R ANE s . SRR, SRR AR
PRARIE K KGOt SR ZERBEOR WAL, [ — M HR A TR R R e
L REVRAE R B RO T AZ B o AR R A P 1) DX 381~ 249 TR TG ik 58 A AR AR A8 T A0 LA P RIS BB Py B
HEBOKF .

SN HEBOR 7 AN SE P R GEPE N, T REXS A% B4 SR A B A Al v s AR PR 52

3) MR T 5 TR B (0 AN A E 1k

K AWFTCIEET B BB BU EARREAE, R LI AR L A B 25 I B BE & i 5 48
PEFIRE AR . XL FVOE R S AR HEE T REARAY 1 A IR . pEAh, BRI SR T & IS AT fA
RV B AT e 5 BRI DA AE N

SN X BE S B A5 R X R G T A PR Al U

NPETHI R AL G R HER T S AT S0, B RONEHRISk . SR BRI K 5 A DY A
R RGEAREE: B, ) HE R R LR E T s, B g MEEdRiL RS
HAZIURE, SRTHE S ECR MR FLK, USSR T H et s AT (. B w18 70 R (U 4R
SR ORI A HERUR 7, DAL SEREIR SN s 320, AR S A X B 2 M (i e AT T A
T T E AR T R EUBAE BT (U1 10% B 2, TRAIN i L I e 25 AR R i, R4S
Rt o i WA DA S T HEBUA ORI S AR, I H AR SRR e v, R R S5 R AT
LETALARE, BB AT R A S

5. ZitE5RE
5.1. ftREiL

AHTFHEGEE K “ XK e FH bR, RGE 1R IH R85 ok B B sk s ek & . @
REARNFITRZE M, SR BRI SSRAE, W 7 ARG BB AR R . R E
P IS S A% O OB B A T, FRREHER T & AT R ) S AT ARy T B GIR . 7E IJEA,
b, WA BT 73T IPCC 5 1SO 14064 ARl BRI AR 512506 5, B R IH R di A B it
FEMIBR AL FR AL TR A TNE S TR, N3RT AT W B IR G AR P R . SEBLAL I B AR e e 7R i it
T A B SAKE  SE B AR R

DOI: 10.12677/mm.2025.1512335 309 AR B


https://doi.org/10.12677/mm.2025.1512335

L ERE

M

5.2. RFKRE

JRAE AW T RS BUERCR, HARRVIEE TI7 FHEARRNRR . H5, ERERERT I, wit

PR R IR AL [ 3 . DXCERBESEBOR, KBS sh 8 SHR A T fsens . BaRESIE, Wi
ENASH S A L T R S e R S A AR R . LU, AEROR B R T, ARORBEFE AT R AT N TR REE
RE AT BT o Prb L ig B AU B REAT, Bl nsd i AL 2 S SR BUR IH s 45 B B ALk 42

5

EFE, AR FEAZ IR FERRIE 77, D9 ATk T 22 BEAS TV AU i b oM I b S SR S8 AN

SE

—

(1]
(2]

(3]

(3]

(6]

(9]

[10]
(1]
[12]
[13]

[14]
[15]

B, ERIZE, B, S BRIH 2 B 28 U A B RAFFE ). 845 EIRER, 2016, 33(3): 46-48.

Istrate, I.R., Galvez-Martos, J.L., Vazquez, D., et al. (2023) Prospective Analysis of the Optimal Capacity, Economics
and Carbon Footprint of Energy Recovery from Municipal Solid Waste Incineration. Resources, Conservation and Re-
cycling, 193, Article 106943. https://doi.org/10.1016/j.resconrec.2023.106943

Hansuebsai, A., Kaosod, A. and Kanchanasing, T. (2020) A New Environmental Performance Index Based on the Carbon
Footprint, VOC Emissions, and Waste in a Printing House. Engineering Reports, 2, e12165.
https://doi.org/10.1002/eng2.12165

Zheng, J. and Suh, S. (2019) Strategies to Reduce the Global Carbon Footprint of Plastics. Nature Climate Change, 9,
374-378. https://doi.org/10.1038/s41558-019-0459-z

Onat, N.C., Mandouri, J., Kucukvar, M., Sen, B., Abbasi, S.A., Alhajyaseen, W., et al. (2023) Rebound Effects Under-
mine Carbon Footprint Reduction Potential of Autonomous Electric Vehicles. Nature Communications, 14, Article No.
6258. https://doi.org/10.1038/s41467-023-41992-2

Tonini, D., Schrijvers, D., Nessi, S., Garcia-Gutierrez, P. and Giuntoli, J. (2021) Carbon Footprint of Plastic from Bio-
mass and Recycled Feedstock: Methodological Insights. The International Journal of Life Cycle Assessment, 26, 221-
237. https://doi.org/10.1007/s11367-020-01853-2

Fernandes, O.D.A.M., Baéta, L.E.B., Adarme, H.F.O., et al. (2025) LCA-Based Carbon Footprint Analysis of Anaerobic
Digestion of Coffee Husk Waste. Renewable and Sustainable Energy Reviews, 207, Article 114993.

Obersteiner, G., Gollnow, S. and Eriksson, M. (2021) Carbon Footprint Reduction Potential of Waste Management Strat-
egies in Tourism. Environmental Development, 39, Article 100617. https://doi.org/10.1016/j.envdev.2021.100617

Nam-Chol, O., Kim, W.G., Jon, Y.I, et al. (2019) An Evaluation of Alternatives to Energy Recovery from Municipal
Solid Waste Part 1: Waste Flow and Energy Potential. Energy Sources, Part A: Recovery, Utilization, and Environmental
Effects, 45, 5648-5660. https://doi.org/10.1080/15567036.2019.1672834

MRig, HHE. SRR Y SR B R VN iR SR A ETE, 2023, 39(11): 213-221.
KB, SCRGAFAT DB e TR VRAG 7 9 B S FH SRS 7C (0], REdRATF 75 S5 R, 2025(5): 52-56.
B iEe, 2R, S BB E R B bR 377 Bt ESCE [FE AIE ZR I SR D], AR, 2025, 44(10): 67-82.

TKESTE, FEB, ARz, & WATER RO B R —— LU MgO ARG RREBCAEII]. EHRA, 2025,
41(8): 11-18.

KT, R 5N R SRR SRR IR ST FE[D]: (B2 Ar i3], B B RHEORE, 2024,

TR, 258, RE, & mHNE 7S IUR K T K 5 B RO B 2 VRN (D). SRR R 2,
2025, 51(4): 105-112.

RIGER. XA T Kk J& R IR IR BT I B ARG R (0], T RZDT, 2021(16): 116-118.

HEN. R EFFRIEARLTHEEHT7C[T]. LPERZ, 2019(1): 28-29.

J&l 77 7C. 1S014064—— L Zii4E B 1) AR AIOE AT [J]. K TEHL, 2025(7): 25-29.

W7 k. 2T a4 e R N TUA SOFHER T2 MR R[D]: (W24 008 30]. AAl: PH RS AR, 2024,
FR¥TA. 2T IPCC ik EE st i HE T 72 [J]. BHER, 2018(20): 121.

DOI: 10.12677/mm.2025.1512335 310 AR B


https://doi.org/10.12677/mm.2025.1512335
https://doi.org/10.1016/j.resconrec.2023.106943
https://doi.org/10.1002/eng2.12165
https://doi.org/10.1038/s41558-019-0459-z
https://doi.org/10.1038/s41467-023-41992-2
https://doi.org/10.1007/s11367-020-01853-2
https://doi.org/10.1016/j.envdev.2021.100617
https://doi.org/10.1080/15567036.2019.1672834

	废旧电缆回收处置阶段碳足迹核算与分析
	摘  要
	关键词
	Carbon Footprint Accounting and Analysis in the Recycling and Disposal Phase of Waste Cables
	Abstract
	Keywords
	1. 引言
	2. 废旧电缆回收处置现状与理论基础
	2.1. 废旧电缆回收处置现状分析
	2.2. 理论基础
	2.2.1. 循环经济理论
	2.2.2. 碳核算理论体系


	3. 碳排放核算方法与模型构建
	3.1. 核算边界的界定
	3.2. 废旧电缆回收处置环节碳排放源识别
	3.3. 制定排放清单
	3.4. 碳测算模型设计

	4. 模型应用说明与数据不确定性讨论
	4.1. 排放因子的选择与本地化应用
	4.2. 数据不确定性分析

	5. 结论与展望
	5.1. 研究结论
	5.2. 未来展望

	参考文献

