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LFPHath NCMEs it
Model Y 2024  Model Y 2024
FHAET IR KA R Wt
25 ERBI KD rh 2
(mtr;:g:nxx'im) 4750x1921x1624 4750x1921x1624

B /mm 2890 2890
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#B & kg 1911 1981
B A T KREFE/(KW-h) 13.0 13.4
BB ML AL TR AW 220 331

B AL B 4E/(Nem) 440.00 559.00
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PR AL o ASBIF 9 3 o SCHR VA AIF A 7 AR LFP
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o FH 22 i J 3 Bk HIR JORZ S BRI )P g L
PRUEARHE, JT45-6 E BREUEL LCA it & Ecoinvent
3.10 VR HER R 18 S B R

LFP HLt Al NCM HL b A A= 7= 5 4R B Be e
HERCH AR B | HEC R Rl S 45 R
U3 30 ZREOIAR, -UbAMERY A4 LFP APEI/NCM
BB AR (7S B R B LA HILE 7)) M BMS i
PWB J& LFP Hi it AT AR T B HE AL 7 o die i Y
T3, Ik BEATRH Y i kAR T H R A e A
T2 FREE AR AR Tt A
2.2 A FEHE M B RHE R

#& 3 LFP miti#0 NCM mEitt R 47 814 7= 53R B R icHE iz &

HEE  HMETF/

B Al

IR #4#

Hemi =/
kg (kg(CO,)e'kg™") (kg(CO,)e) ditt/%

TBHA IR

B 0.4356 16.38 714 7.952 FZEA A IR BOZ FH ARG, SRR 64
Pa:S 1.0264 5.48 562 6269 A A RO B E ARG, 415
FEIE-PE  0.0900 3.96 0.36 0.397 3 4B A R BRSO BRI, P i kL
LFP 2.1209 2.93 6.21 6.926 e T L A R BRHEUR A BORBE, B4
TS i 0.8026 4.23 339 3784 TRIHEAE A A BRHEHOZ S BRI, Hd S 4 4
g{; IR 1.2780 19.60 25.05  27.916 T4 A JE BRHE RO B HORBINE, g
BEXIR
%?(ZPETP&;E@E 0.0179 3.96 0.07  0.079 FeHZA A A A BRHEHOZ BB BE, PRI ME R
RN (PP)  0.0063 3.96 0.03 0.028 e JHZE Ak A R BRHE U S B ARG, IR 1 9 6}
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#& 3 LFP mithfn NCM it R+ 4 4 7= SR EUB B e i A% B (£%)

HEE  HEMETF/ HEE/  rHERE

B A R kg (kg(COekg™) (kg(CO,)e) d5tk/d% HERIR
BEWM 02635 2.38 0.630  0.699 T A:AmH I BHEOZ S H AR TG, Tk
H 0.0231 16.38 0380  0.421 LA BRAHE IO B HARBIE, 57 BG4
sp 0.0865 10.94 0.950 1054 E?oinvent 3.10, market for cable, ribbon cable, 20—pin,
with plugs
kil 0.0519 423 0220 0.245 FESHZEAAnJRIABRHEIOZ B ARG, 40 B4 & 4
BAS %(apfg?ﬂg 0.0115 3.96 0.050  0.051 & ZAe i o S BRHE R SRR BLNE, PRIV R}
E‘;{Z KM PET 00130 3.96 0.050  0.058 T A i JE IHHE RO B34 A, B s k)
%ﬁ@?ﬁ 0.0061 3.96 0.020  0.027 FESHEA: A IABRHE R RO R, P00k
R 0.0007 3.08 0.002  0.002 FESHZEA:AnJRIABRHEIOZ B AR, I
il 0.0018 5.87 0.010  0.011 Ecoinvent 3.10, market for brass
%gﬁ;ﬁ; 0.1196 63.76 7620 8,495 E::Siir\l,\:r::nz;e%igl;gket for electronic component,
s A4S 15204 16.38 25.000 27.865 TG A I BRHR RO S RORBE, 7 A
S 0.1501 16.38 5270 6.633 A IR O H ARG, 87 06 4
PaE:S 0.5764 5.48 6.770  8.520 A=A i SRR HE O B ARG, 4158
FEIE-PE  0.0481 3.96 0.410  0.514 FEFHEA:Am A IHBRH R B HORFIGE, P90k
o NCM  0.9972 2.93 6.260  7.881 T i A IR HE O FEHOAR LI, AR kA
ol 0.4157 423 3770 4743 FJZEA: A SRR HE O ARG, B K il 5 45
HIfER  0.4448 19.6 18.680 23.516 e 4k fir Al Bk HE TSR B BLE, HL R
PET 0.0074 3.96 0.060  0.079 FEFHAEA:Am I BRHEBOZ B HORFLIGE, PPk
PP 0.0032 3.96 0.030  0.034 &4 i I BRHE R SRR BLNE, PRIBVERR}
s T e o e e e e
M e 01317 2.38 0.670  0.845 &AW BRAHE WO BRI, 9Bk
H it i 0.0115 16.38 0.400  0.509 A= i R HE RO LB, $R K & 6
s 0.0432 10.94 e 1275 i(lzto}il;\;zgts 3.10, market for cable, ribbon cable, 20—pin,
BMS ol 0.0259 423 0230  0.296 & 4-Ae i S BRAHE O B HOR PG, H S5 & 4
R HoAh PA6 0.0057 3.96 0.050  0.061 ST IABHEBOZ SRR R, Pk
PET 0.0065 3.96 0.060  0.070 FEHZEA: A EIBRHEOZ SR FE, PRI PE IR
PPS 0.0031 3.96 0.030  0.033 &4 A I BRAHE O SRR BLNE, PRIV R}
BB 0.0003 3.08 0.002  0.003 &4 He A JE I BRAHE O B HOARBNE, 1R
B4 0.0009 5.87 0.010  0.014 Ecoinvent 3.10, market for brass
’igﬁﬁ 0.0616 63.76 8.410 10.588 E::S‘y:‘:nz ;eoc’igejket for electronic component,
s BAEE 05669 16.38 19.900 25.048 e 7R A fim A BRHE R A BRI, 58 2486 4
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LFP L AT NCM ALt AR 7= il i B Be i ot 1T MR
FORHIN T 21 i 2 2 SR YT . B e, bt
BHINER | A G S)ORTE 0 T, DS SR B 1 A
RSN sE R LR B T R A . T okt
BB R BE, I Bl T 9Kl A L AR T
T, ICSEFRAT B E VR #E LB R S AAE . R
Ja, VLB AL IR 2 9 I v o R N — i 1 7K B R
FE, SERUEE A HL Tt A P Al o

TERRHEROZ S T3 T8, 0T L D TR AE R A o A
T B BEAY 32 E R HRBOR IR, 100 v [ K R R A
B AR SRR, FH T ik L Kl A RE IR Y
e SRR WL, AFFTEEE T 2024 4 [E
REVRASH, THA 1 3 T 0 A9 v B A 9 5
(4",

F 4 2021 £ EBEAREREREESE T

BETRE &R BHERE F/(kg(CO,) - (kW-h)™)
KHL 0.971
i 0.014
7KH 0.035
K, 0.006
FEAR K H 0.048
AR 0.230
4 [ HL 3l 0.635

gy e A= 7 ) i B B AR i SRR L HE
N 7 MR HEAZ A R IR 5. W4 ok R,
P B 2 H A BACRE TR T AR R v A 7 s B B
AIBRHERCA AT . SRR IE AL, w2k 7 R v AL
i FEARIR B R, PR, e i S v T (X

&5 LFP EtFl NCM B4 = FEM B HEiZE

Fa it HEREF

IS B B

HEE

HEmi=/
kg(CO,)e

BHERL

& k1% KRR

Ecoinvent 3.10, market for metal

RaEnT 1.9851 kg 2.29 kg(CO,)e/kg 4.55 25.607 working, average for metal product
manufacturing
Ecoinvent 3.10, market for metal
B Hn T 0.2635 kg 2.09 kg(CO,)e/kg 0.55 3.092  working, average for steel product
manufacturing
Ecoinvent 3.10, market for metal
LFP il 4 J i 0.8562 kg 3.13 kg(CO,)e/kg 2.68 15.085  working, average for copper product
HH manufacturing
S 2 Ecoinvent 3.10, market for injection
IR 0.0556 kg 1.30 kg(CO,)e/kg 007 0408 :
moulding
HUSARER T 55208 kW-h  0.635 kg(CO,)e/(kW-h) 3.51 19753 202170 [ By BEUBRHERL AN 1
HUGHRETT  58.2536 M 0.11 kg(CO,)e/MJ 6.41  36.046 HEIIIHE T
ML T 0.0022 kW h  0.635 kg(CO)e/(kW*h)  0.001 0.008 2021+ [ H ) BEURBRHERL A 7
M HAKFE  0.2024 kg 0.0013 kg(CO,)e/kg 0.0003  0.001 Ecoinvent 3.10, market for tap water
Ecoinvent 3.10, market for metal
&R 0.7286 kg 2.29 kg(CO,)e/kg 3.58 20.807 working, average for metal product
manufacturing
Ecoinvent 3.10, market for metal
B mn T 0.1317 kg 2.09 kg(CO,)e/kg 0.59 3.420 working, average for steel product
manufacturing
Ecoinvent 3.10, market for metal
NCM il 4 JE i 0.4425 kg 3.13 kg(CO,)e/kg 297  17.262 working, average for copper product
F, manufacturing
o Ecoinvent 3.10, market for injection
SHRIRERAFINT  0.0262 kg 1.30 kg(CO,)erkg 0.07 0426 sulding
HUSAERLTT 2.5997 kW-h  0.635 kg(CO,)e/(kW-h) 3.54 20559 2021+ [ ALy REVRBRHERL N 1
HUGHRETT 273874 M 0.11 kg(CO,)e/MJ 6.46  37.519 HEPIHE T
R ZHEE A T) 0.0008 kW-h  0.635 kg(CO,)e/(kW-h)  0.001 0.006 2021+ [ i g BEVRBRHE AL A T
HMHEKFE  0.0652 kg 0.0013 kg(CO,)e/kg 0.0002  0.001 Ecoinvent 3.10, market for tap water
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e, K HE . A B RS 8 0 BE T % v 72 A B TR B ®6 MBERANRENZYE
AT T8 Model Y 2024 Model Y 2024
2.3 HtfE AR T ARSI R
1L B S B B e R, R R fi;ig o 1981
BT 2 TR M SRR SRR 5 ;mm%g Eﬁf zgf
N - (] TN =Rs SR UL . .
%*ﬂ%(&ﬁﬁi%ﬂ%ﬂquﬂﬁﬁgi?m%o EE({E@%/(kWh) 60.0 78.4
5, e A TR A b 2 R A B o T B TR R/ 50 134
INZERR I HERE, A RE A2k £, Tt (2) 14 (kW-h) : :
En.=fE,-L-m/M (2) FL L FE 8 L 0% % 90 90
S, £y 7 B 2 0 AT e R A B A K, ?ﬁzg 2380.95 3093.52
o : 1950 2010
(852 oL M RERE 17 75 0 RERE 40 L 1 2, e s %5 5 o »
A X o SAEHL /(KW -h) 6551.54 6854.52
TR BEHAE L, kW hs LW RS, i mrrmmem sy
ks m. M 459 M 2R G 0 ST RS A ke, iR (KW-h) 109.19 8743
kg™ BRHER/ (kg(COye)  4160.23 4352.62
R, v A AR o flp R R e 55.52
SR e Rk . A Rk B it 2t (3)
S WL KR MRS 80% LR, H it fr B A
E.—E,-L-(1—p) (3)  VERENEXELANE A VT 0 3h 1 R, sk AR Btk
HH, SR A FE R R R R IR A Y R S S A B OB G A

TEATFFE T, i R RC% Y 90%, e BUTETS Y, 1AL b TSR i el 5 v b A= 7= A
EFR R P A A DAL 2 WA R A ey RIFBERO R A

T, AT LU 42 T Al i i A R SR 4 e P 3t (BT AR — 73 DA ) B (AT A 2 [T
HE R IRER LK 6. iy, Wy B[] i 75 6 R A B A B T,
2.4  FHitRIRANE B B RRHE 173 R Ik A AR IR 4 (R 7)o ITAER, K

SR 2 UGB G, I A RS AR SR RO B B TR BT, AR
RT7 FHARBEKR AR

W Tk

1R F A B IE O g NiEiRS RIERE

T #2609 ~809% I, A i
AT ME RS s =%

A BRI 5L

AR TR g SRR RIS G AR RS i

BT 3 e
b N T200-c0munt, o SRICRE BT By s e bty
A ﬂﬁ%ﬁﬁ%@%ﬁﬁﬁﬁ%ﬁ:ﬁﬁ%gﬁiﬁﬁﬁ B YR A TR A
IR, R A s DRIUR I
7 T B TR B fum i & 4 F 58

AR SR T R B R ST AR

. LERBUTIEIRM oo fbixt o, 0 0 b 5 TR A0
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A8 AR I [R] S AT ORAIE e [

ARAIF 5 38 2 SRR R % 7 2R T 45 2 Ha vl [
W AR I BB TR B HE O R Uy i, SR
Ecoinvent 3.10 Y& HE F 7103 S8k . BT
PR EE (B 5), KRR 4 R HE R e i — Ff e it
WIS o AN [ 8 Fi Sl Tl I YR e R A
255, B IR SORE R B T R A PN TR IR 4
T L 22 A PR R 2R AL BT A, TR, it
S AR A A T At HE L 2 T B R TF .

WcHER/
(kg (CO,) e (kW-h)™)
O =N WA WL\ 00 O

BRI EfEp R ke kkRe
AR

K5 ANTa] L it [RDSCR AR B I B
FUR, B 7 KB S MoK, i
(] Lt [ A il R 22 B 45 R R 60 < DAL AR
PR, AS B0 R TR 206 4 DISCEOR, X 3l ) Hy

A B T AZ SR . XA I T INAR A S T E A
(A 3 I B R IS 2R, RB 08 R A Ml S B S R ) sk HE
T

6 U] T T AR 1 kW -h R 3R i HRE
0.02 kW-h, 27 2021 4 [ H J7 fie U e HE s K+
0.635 kg(CO,)e/(kW-h), H i Xt Ny (Y ik HF ik 2
0.01 kg(CO,)e. 23l 7 v jth [N AR 9 7 FRLEICHE |
HERCH T FicHE %4558 W 3% 8~ 10,
25 HEithE4dy EEmHE

it FIRBFFTAS 3, 1 kW-h NCM Hi It il 422 i
JEAIARRHET L A 98.99 kg(CO,)e, 1 kW-h LFP Hi 4>
A IR HER 294 109.85 kg(CO,)e, HA: A W14
B Bl HERCIZe 11 FroR o (EAFE B W, B AR
By 0 B R O A B 7 AR e HE G R, HL b Y
T FH B B3 v 15 e LA A A i R Gl LA,
T AR AIF 5% 5 5 O E 8h J H h A 7= A [Tl 9 B 1 e HE
I, A FH B B 0 B HE TS FE AR IR B SR B L . ot
b, A8 9 B 0 REAE FIHEBCE 2 e AN R 2R, 4n
TR FHIAEE L DR IR S, Mk LUERR A AR PG 1
[

*®8 HEWEMWRABRIENZE

B IR [

HFEE

AR AT

Prfr L FE 0.02kW-h  0.6350 kg(CO,)e/ (kW-h)
FEAFEEEFE  0.60kW-h  0.6350 kg(CO,)e/ (kW-h)
CBALHUKFE 23.81kg 0.0013 kg(CO,)e/kg

2= i 0.17 kg 2.8849 kg(CO,)e/kg

HER =/kg(CO,)e HiiE kiR
0.01 2021+ [ L7 RE DRI IN T
0.38 2021+ [ L 7 RE DRI IN T
0.03 Ecoinvent 3.10, market for tap water
0.50 Ecoinvent 3.10, market for chemical, organic

&9 NFBEEMPRABHERZE

NiZiA® HER A F

HERI 2 /kg(CO,)e

HiEkiR

PreiiiAe  0.02kW-hkg  0.6350 kg(CO,)e/(kW-h)
Rt A 2.78 kg/kg 1.4911 kg(CO,)e/kg
TR AR 6.35 kg/kg 0.6350 kg(CO,)e/(kW+h)

0.01 2021 H [ H g REVR B HE R T

414 Ecoinvent 3.10, market for sodium hydroxide,
: without water, in 50% solution state

4.03 20217 [ L Ay REDR B HE RN T

£ 10

BRI & MR AREHE R IZE

BIEIRE HER A F Heri=/kg(CO,)e
PR 0.02kW-h/kg  0.6350 kg(CO,)e/(kW-h) 0.01 20217 [ v 7 BE IR B HE I R T
(e 0.20 kg/kg 1.8959 kg(CO,)e/kg 0.38 Ecoinvent 3.10,market for chemical, inorganic
B K 0.92 kg/kg 0.9952 kg(CO,)e/kg 0.92 Ecoinvent 3.10,market for lime, hydrated, packed
TR 1.83 kg/kg 0.1806 kg(CO,)e/kg 0.33 Ecoinvent 3.10,market for sulfuric acid
Jn L AL 1.11kgkg  0.6350 kg(CO,)e/(kW-h) 0.71 20217 [E H, 7 AR VR B HE i R 5
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AR kg(CO,)e kg(CO,)e
JEURA A 7 5 SRR B 89.73 79.44
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Eﬁ{ﬂ'ﬁgﬁg ?A'BL‘ 69.34 55.52
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BT BIRGER, AR — 2%l i 2R G Dk
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Life cycle assessment of carbon emission risk of BEV's batteries
ZHENG Wenxin"?, CHEN An*

1. Sino—Danish College, University of Chinese Academy of Sciences, Beijing 100049, China
2. University of Chinese Academy of Sciences, Beijing 100049, China
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Abstract To promote the transition of the transportation system towards a cleaner mode, battery electric vehicles (BEVs) have emerged
as a trend in the automotive industry worldwide owing to their greater carbon reduction potential. However, an often—overlooked crucial
fact is that BEVs yield higher carbon emissions during the production phase compared to internal combustion engine vehicles (ICEVs),
primarily attributed to the carbon emissions generated by the core component — the battery. This results in a delayed carbon reduction
benefit in BEVs, requiring a longer period of use to offset. This study employs the Life Cycle Assessment (LCA) to delve into the carbon
emission risks of batteries. Firstly, this study systematically evaluates the carbon emissions of NCM and LFP batteries throughout the
entire process, including raw material acquisition and processing, battery manufacturing, battery usage, and end—of-life treatment.
Secondly, the study explores the delayed emission reduction benefits of BEVs resulting from the carbon emissions of batteries, indicating
that it takes at least 3.6 years (NCM batteries) and 2.8 years (LFP batteries) of usage for the carbon emissions to be offset. Therefore, this
study posits that the carbon emission risks of batteries in China primarily manifest in their significant carbon emissions and extended time
required for carbon offsetting. Lastly, the study proposes strategies to address the carbon emission risks from three aspects: establishing a
carbon accounting system, promoting standardized development in the recycling industry, and optimizing the structure of electric power
systems.

Keywords batteries; carbon emission; life cycle assessment (LCA); risk; battery electric vehicles (BEVs)
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