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H1H 67.44 7 Ae/NEEAE 51.86 5, & REMERH 72.82 7w, mOKEEE 112.9 . M4, —H I
BEFHLFNE BEFAL P ARG 4 m 28 1 BN H 46 4 (Printed circuit boards, PCB)E 7% N: &&/IMHE 6.47 ¥,
ECATREIIME 13.34 32, BOKMH 19.87 5o; f/ME 9.46 7, BTREMIME 13.77 38, & KM 16.68 710,

2. AGIAR

ToVR A2 AR i A VA2l e A i A AR T, TR B e i AL R G T R T A dw A EAVEAR
[ESGEFR LG T FAUE A a2 46 o A RISGE FE A FALIEE M B T 4, 83K % THTF-HLI% AU
Peff) , HRATHMEMEE SRR, AW RAEANVIRRN B RN B 125 B FRigp B, 42
PRI B AL B Be (WL 1) 7E R Z R ST I W08 B AR VRN A i, el T 40088 Ak DA3R
W SO0 B AN I FE S M AR R /N, 38 A FE U R B AR AR RE A . SRT, TR IBFALN E
Sl AR TFHSCEN B A B IEM AN FE & IbAh, TR B AR 2 E AL RPN R 28 1Y
J 1H AL RSB 3 A ) A AR ER B R, T A 4 s B [ 0 6] P P A A i TR s, R FF R % R
Az i FE A PPA B B TRT Y ]

X T Ao A Ay BT U, PR TH AR A B RS = B e« WIMRIFAR . AR ARANM B} b
ST AR IX e B A A T DA S IR AR BT, SRS SRANTS RS AR ik 1 fs, ok
S J M 258 A i FE A ) B SR T L NSRBI B, IR IS IR BRI i AT A R M . ESR IR B
BB e Ja, X G TH AL A BT 2 00 SR 4 J8 de 24 ] LA [T USRI

FHLR
PR TN |

B KRR

PRI | OB S0 B2 | IR B2 | B B = LSBT (= G B
SR il

1 REFHIFP XL R G RRALR

(Z) EwBEHEER

RGN T8 L EARIEEN B IS Bl PGB SRR BN AL BB, AEIR ST A
fitf £, BERPSERL I FHUIT S 00 A\ BdE E EOR B AR RO AR STk BeAh, — SRR IH F AL SRR
figE AT BRI R I TUSCAT Ml o5 s R Al ) B st o B0, SRR B R I TH Zh RE T LA A LR



BRI B BT I RS, S20l, JROKER, 5. So/bdwIIRA T T S B G R A AR B PR SR R A 2RI S 131
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B 5 R 18,
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RO,

d(xl,x2)=\/§[(a1—a2)2+(bl—b2)2+(cl—cz)2] 3

IR I5 LA 2(9) i 52 FABLEE R B(CC) ™.

d-
cc =4 9
"od +d ©

HRAR AR D03 R B CRECRCHRAT), 0 B AU R AT HE 4
— WS RS R
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On environmental impact and cost analysis of critical metal recyclingin
China from the per spective of a wholelife cycle:
Taking waste mobile phones as an example

HE Pengwei', PENG Yashan', PAN Yonghuai', FENG Haibo”

(1. School of Business, University of Shanghai for Science & Technology, Shanghai 200093, China;
2. Faculty of Forestry, University of British Columbia, Vancouver V6T 1Z4, Canada)

Abstract: With the rise of intensifying international competition, securing the supply chain of critical metals
has emerged as an important national strategic issue. The recycling of critical metals from waste mobile
phones not only effectively alleviates environmental pressure but also serves as an essential approach to
ensuring resource security. By employing Life Cycle Assessment (LCA) and Life Cycle Costing (LCC)
methodologies, this study quantitatively analyzes and compares the environmental impacts and economic
costs associated with recycling critical metals from waste mobile phones in China, based on relevant
domestic and international literature, industry reports, and database resources. The study establishes a full
life-cycle analytical framework spanning collection, material extraction, and final disposal of waste mobile
phones, integrating a fuzzy model to mitigate data uncertainties. The findings indicate that the recycling of
critical metals from discarded smartphones imposes a greater environmental impact compared to feature
phones, and that meanwhile, replacing primary critical metals with those recovered from waste phones yields
significant environmental benefits. Although the recycling costs of discarded smartphones exceed those of
feature phones, the recovery value of critical metals in smartphones is considerably higher. Therefore,
promoting the recycling of discarded mobile phones and enhancing the recovery rate of critical metals,
particularly from smartphones, can deliver substantial environmental and economic benefits.

Key words: life cycle; waste mobile phones; critical metals; recycling; supply chain security
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