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Innovations in fluoropolymers for traditional and new energy vehicles
LEI Jun', MENG Qingwen’, HUANG Jun®, LAN Ruotong’
(1. Juhua Group Co., Ltd., Hangzhou 310020, China; 2. Zhejiang Jusheng Fluorine Chemical Co., Ltd., Quzhou 324000, China)

Abstract: Fluoropolymers, renowned for their outstanding chemical resistance, high and low temperature

resistance, flame retardancy and low permeability, have witnessed sustained growth in automotive applications for

both conventional fuel-powered and new energy vehicles. This expansion is driven by green and low-carbon policy

initiatives and the rapid development of new energy vehicle technologies. The application of fluoropolymers such as
fluoroelastomers (FKM), polytetrafluoroethylene (PTFE), and polyvinylidene fluoride (PVDF) in the automotive

field is described, the gap in technologies between domestic and foreign counterparts is briefly analyzed, and future

development directions are put forward.

Key words: traditional vehicles; new energy vehicles; fluoropolymers; application

0 3|8

T Rt B R s A A 7= A R, 2023
AR [ A e 2 5 T A R R 64.77%, BEE
TR T TR S B R, K
EIE R SE A HAL T s (WLE 1) . ML R
BEa A T A TR ERER . AR UK
PR AL T s TS MR AW . SHILRY
M w225, BEE I TIREEE I, 7=
B o (i R i 2R S LA AR B K Y (LR 2) .
2024 4EF H R AW - Re AT 60 T t, Hh R PR
A (PTFE) . BRI &M (PVDF) | AR I
(FKM) ZFZ7 0, # 2HTFRE. BT,
REVR SR, TR AV RIANRZE | 55,
FEAFEFEMAE (PTFE, REW LN (FEP), 1]
FEVER M O (PFA) . Z&-DU IR S AR Y
(ETFE). PVDFZ%) HIFKM Bk @, HAZopERE
W1, PTFE HAWAMLHEE R (0.04) FME

SR AL dE s FRM GRS i m (66% ~71%) ,
7200 °C AR PR R BUASE 5 PVDF U
HH RPN UMERE (ARGEE 46 MPa) FIHLALFFR
SEVE ', KSR ETEA SR IR G VBT BRI 4 P
B ERB RS o JUHAE X" HARIIBOR
YREHE R HE R E T2 VI 4558
7%, ABGHTREIR BRI AWM, R4 ALK
JEXS 24y . HIMRAGARHERESE H TR R Y
FOR, NI A5 SRS WA 2 T ) A
B ANIRE. I, EH BRGNS
LRI R G I BUR A BB 4 A
FHREARA KT o

(WFEEHI] 2025-05-20

[MEZEEN] & R1971-), 5 WiTiE B, B TRIm, K0
AR AT R S5,

[EEEE] &mPC(1983-), T, M R B, IE R g TR, &
WMNFEFR G K 7 R A MRS



2025 4

- 84 - 2 &7 28g bR E F40%57H
SALER
R v vz T
TGO T LA |
e JRUTTIRRN )
L, .: E Y
AR |—-———| VDF I—r*'
i IR
(0] i F_'_l_'TFE T :
M |5 :
: : ii{FEp | ot
: st |HFPO | 3%
FHLRILY o
. i PPVE [ [pra |
LT3 pery L S g
I 'tﬁgn}, :
I i
Bl FAL™Li
Fig. 1 Fluorine chemical industry chain
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Table 1  Performance parameters of the common fluoropolymers
LY WY MR WeRM R miEy W WERA UEEC W BEE Mokeg
TRV (geem™) FEMPa KE/%  HEY/MPa HD (046 MPa)*/C 48%°/% (1MHz) &R°  FE® (24h)°/%
PTFE 2.17 10.0 200 ~ 500 600 60 121 >95 2.1 Wl 0.04 <0.01
FEP 2.15 12.0 250 ~ 350 500 57 70 >95 2.1 Wl 0.05 <0.01
PFA 2.15 15.5 300 700 62 73 >95 2.1 Ml 0.20 <0.03
ETFE 1.74 24.0 200 ~ 500 1500 75 104 30~36 2.6 Wl 0.06 <0.03
PVDF 1.78 46.0 20 ~ 150 2400 79 148 - - o 0.40 <0.04
PCTFE 2.15 40.0 80 ~ 250 1500 90 120 - - I - <0.01
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10 ~ 10014

1 =BRAUEESKBRESTINA
1.1 B34
FKM 2G5 E % B Ema e, Sk

B B R A 70% LA, 325 A A
ST E SRR S R B XU
BB S B R, FKM 23§25 0 vh iU s 7 1Y
s LT AL A B, i . A T B
PRI, FE 150 ~ 200 °C A 4rik 5 000 he KL
AITERSIHLER . o R EAFAE 2R R % 4
MR IARRE TR, A% b BRI AR
M, B LR A ShHLAIE R 217 7. PTRE YRR 2
REAAL, HEA AR, TS
SRR EERRE T, WD RERBRE (. LR
B RSB A R R T R A 2 AT REAIR 30% LA
), TV ES gk A PR R A AR B B Rk, T
AR m B RRAME T A . AR A SR
S, i PTFESREAAbR, Tl s
(INmRET4E . BEIser4e) $ETH0HE % 65 HD, Hifi
FEEE TR 800 MPa. HUPE S5 ) PTRE 25 B A it i <
0.000 5%, PLTAEGARIEEE 19 0.002 0%, T 2



2025 4
54055 7 1 &

FGUIR A POBTRE IR A R S R BB +85-

] VIBRHERTA T 2 58 % B P ™7 2K o
1.2 WhEHR R

ATV ARdE, [ VIBR 2R AR A A hHE
S R AR HE R PR A . A, S5 N 2030
ficik U . 2060 it A BCHE L B AR, R Y BTk I
B R GERHER I BRI AR RRAIG, Xt S
PERRRHE T SRR . PO 20— 8 A — i 3
LAEIERY (THV) . - UR IR Y
(ETFE) RA2RIGHFEILRY) (FEP) 55 [FH T
BRIMARE 2 AT SRR 2 T PR A
B e E R 2 2R SR, A
RO DRI B4 R AN R, B TR RS
SRR SR, JF H THV 8 BA R 28T
INTPERE . U5 1 XA AR R RN 25 4 7R 4 AR
MRS B ERPR U, LLEMIE (F-TPV ok
THV) N FEWLEE TS EERE, HEF THV
FRY B R R (1.2x107° em®s) o KNS A9 4E 141 ik
AT BRA R & F) Y AT —FloR RS B AR TR
g (F=TPV # BLJZ . THV # %} )2 5 & FEP # £}
J2), TR AR AR A Y DU )2 Bl 2 2
P, fEDE T B BRI AR O L SR R R
RUPRIM (S P75 R A [ 8, SIBE T v J9R 7o BEL B 2 A
MUIMPERERIIR T, BN, ETFE N HA U R AT h
itk Al RR o P R R BT N ) 2 (95
5 7] Solef® ETFE [N 46 45 i i PRI N 3 FF 2405 1] >
1000 h, 7E-40 ~ 150 CHEAM B TCHEL), SRk
BB FEH (CE10, 60 C) #22 g-mm/ (m*-d),
WERC LI (7 20%2) FAEYse. =T
WA ST F] " AT —FZ)JZWIRE, B
PR 3 5K b SR ] ETFE B 5 5% 58 56 0 Bk WG
(PPS) . ZMi-ZMGIEmiE (EvOH) . RIS IRIR T
TIEEER R (PBN) A, BIAERRAE R PR RS
FIZF R R B B2, o T BRI -5 20
RE G 2 BH 25 25 AR ARG ) T, S0 T = BHL R
PE . HUBGREFPUATERER IR T, & T A FRE
PR, WD T BTG, S T BRI,
1.3 AR E R ARt

AALIRES A BT TR A =R . B
A MRS AR ERE, MR RR AP R
T o A P TR P e ol L Ay B A
ML, B ABRAFE (Bosch) (LAFfA
FRAATHE) FN3E EERHR A 7l 45 2 VR A5 e
IR, CATH R PTFE 46448 . 38 (19 PVC 454
LRAE 70 ~ 90 CRIZ2Ak, PTFE 4824k (R T 1k

260 °C, 1 MHz A HLH B 2.1, 7Emsifs S1ekh
I < 0.5 dB/m, R A A R s R L AR RS B .
Gh . HCFI B 2R R 4 4 L 2o 20 ETFE (CAnisom
YR IR B A B ) BT PR AR M, I T Ik
180 C, EAMGIAT RV F h e de b o, BEEM
2.0 mmJEE 1.2 mm, FilFE25%, [FIS A FEE i
% 0.2 MPa TAEE T (M BHE = R 2 2 40T
2, BOE T > 1 MPa, AlEEMRT 250, K
KRR RS o A WIS SR At 2 0 R 5 98
REY, AN LB A SRR, PR
AR ORE O AR T4, an . Wil AR A
PTFE UR)Z, BE4ERH JIBEAK 30% , i 3 B[R] AL 5 ms
AR 3 ms, PRFHRIMBTEIAE AL, DUt
AR 9B Kalrez® 2 5B IE (FFKM) %5 3
4, £ 200 MPa = AR EREE T 3842 1 000 hifif A
PRI, ARG R IR 2 < 0.05 mm®, HLFE T
T A5 KA B% R B ETFE-PTFE Z /)2, W2
PTFE JEF 0.3 mm, HLEB &M GEHE 1 SAE J2600
FrUEIAGIE, BB E S > 70 MPa (iE % TAEE J
35~70 MPa) . ) FIEEIRE R G R DA FRA
AIRA BIEA LA R, JF & H PTRE JEmE
TS BB, AR HE T FFKM BRI 40%, © it
WL R R A A BR A . IR A BR A
AR A AR (FEarik 80 TIKIA M) . il A
WXl % FER G TR S A ik, BT
CHEEL . mRTEE . KA MR, REREAT
WAl . BRERSEIL . RROAR L 2 K R
o HIL, SRREYA B RRIIMIRG A A
Wk — B R AR M & @A RE, B AR
5~ 10 40 F MR T4
2 AEAYEFERRETHNA
2.1 WFRZE R

BEE BTBRIRVRZE , IR T RE R
T PGEIG R, R i 45 77 1Y PVDF 75K
FUEEERE N, 295 syt B 25 0 T 710 80%, Hoy
T M E s AR R . PVDF HA R AP
b2 faseEtt . PEEERIPLIERE . MR MR b,
S5, AL AT AR R AR R A I AR 2 (] i o
H 1, R T E T 2o AR v ) S R AR E
AT 5 R L R 41 PR i U RB S 8 . LIS ) 42
HOCREYNSE SRR RS, BT
PVDF LRSI, SR FH R EIE 1.6 x
10° Slem, 8 F L B 52 K 0.66, 4 %1
LiFePOJILi HEHIFE 1 CAEHE T, HA 2149 mA-h/g



.86+ 3 A7 2B 54 AL

2025 4
% 40 -5 7 4

FIRI LR L 28, HLAEPR 500 Uk 25 i (R 15 %3k 98% ,
2 CRFRF, HA 142 mA-h/g IWIIR FLZS 5, 800
WG JEA R 84.5% M LS, SCBm & P15
ERAEIR . BB A G R i PYDF (i
Kynar® HSV900, AHXf 73kt 50 1) BYRh4h 9 &
i5 15 N/em, H@EPVDE (10 N/em) #27150%, H
B 3 000 K5 75 FE AR dr > 85%, H R TER
F+E 200 Co FFXFEZS AR 4R i, PR
IE7EJF & H fE M e % 9 PVDF (41 Kynar®
HSV1810), HFFPER A mARAEE, T SEffe
R KRR TIRER . IEAh, PTFERGFLE (FL
%02 ~0.4 um) YENBEEGRZ, Wil YrB5eEE ]
BROMGIEA A, Tt AR T H g
PE (FEfalff 120°) FIMLAEGRIE (BLHSREE 30 MPa) .
2.2 AR

B A I F L (R DG R P =2 — , M RB T )
HL L Y e A PE R A 75 4 o A B R T IE (4
Nafion®) J& i F3C e AR Lt (PEMFC) 4%
DML, R R B BT BRI
FUA JFE R R B ZEAE T, B Rk r T 1 250 R T
IHE T 2 ERLEEA FlE o PORBRIREE AR, ik
sk P B VA A1, o g R S PR R R AT o Y
M 0.9 mmol #£ T3 1.2 mmol, i TERRIETH
0.1 S/em (80 °C), [l HF HLAK 38 FE $2 15 30% . [
A FRE R AR H A RS FLT & A R R) R b
DF260 2R FRE FESCHREA, PSR EE TS 45 MPa, Tt
IKARFFATM 1000 h 2 FF 2 6 000 h, A5l
BB M 4 o Bl B H 2 AR T % e At
I, AR AR 0 UK S BRI
23 HRVT A%

BRBIR VR AEAE N 5C B ah A Re &y, X A AIG
A bR T SR S BTG 0 o AT A R U AR O M
(PFA). FEP. PTFE &5 5ERA Y BIHAL 5 0 v Ak
fE, WHRAHEEC (1 MHz FA B EEKZE 2.1),
Bz TR PCB AR (ERIHL AR ) . e fe i
& BFAEE, TR E SRR, X UERER
B RE U I 5T IR R B, PR Y
L, WERRAG R, W BTRE RV E R RR L . ML R
JEXTHLF RGN TG K o R b Model 3 1 i 0
MR AR I PTRE 4a 0 W2k, TR = 26 PTFE
(w(&JRET) <0.000 1%) FF =4 PCB A, A
HLFE M IEY] <0.0002 (1 MHz), 1EADAS R4
AR TR RIS SRS HEAL ET . FA 2 RIJF & /Y FEP
FEEMM, JREANZEL2%, & 102U FE R

B AR, 0 TR HWS.0 H 302 30 42 il
P09 20 J2HR, 7E - 40 ~ 85 CIREE N {5 598 81k
TRFE%>98%, W2 E MK AEC-Q200 FrifE. L
PTFE R A, #5F FEP &bk AR AL T
30%, HAINTHCREETE 50% (A E N 4.0 h 4
BWZE25h), FEEEESE, HAEREC TP A
W 4350B (AL HEN 3.48) , (HMAEAU N I Y
60%, MR T E =R
3 RRAVERFETENGHIRK

FERR A i, EEPHE AR, HAK
Gl pk et HORI 2R A 1A 55 15 [ 0 ) —
EUETERTY] . XL R A KB R W4, AW
KANBVER G MR AR . Bian, BHEEA ]
1) Teflon ™ R GV AL S ZF RS, HFEPHAK
W (J85-620X) 7ERLHL MR PR 77 I 28 T
Wbt T RBL A, BAARERE . WS . ATk
i e il 2R A mLBCRE M, LRGBS AR A
H AR A Tolb ik X 2o 7 F5URS e A1 SBUR Bl A i
7 HAGIEREARTR R, ANBHE = i
PERERY G-558 F1 G-902 (w(F) 71%) &5 7=k,
T£250 °CF E4E K AZLTE <30% (1000 h), T35 2 [
VIR ZhAILIA 3 R R er 2 T oK . Ieah, B Xt
AR A H b A E R, H AR A Tl kX
St IEAEFE AT 250 CUAEA PFA A Ak, it
SIS FERE, A B L AT A 200 CHEFF
2 220 C, M EHEAY R AR b R L
SR e M, AT A2 B b A KA R B ALY
J1o WA ZRIRYESEFTE PVDF 25 R A s i
FEEARGF AL AR, 4B AT Solef ®
5130, PVDF Jif#/3%0>99.9%, w(Cl") <0.000 5%,
YRR AR ZE R SRRERZ, it ] A2 < 5%,
P F 338 PVDF B9 10% , X 3% 5 Hi vt (%) B A0
fE. SEKHM A, fEm L ek R e H

MILZ T, BEARE N AE SRR S e
FATERERE, BAERELSWER . BARBIHRE
JIR b AR VA TS PR SE KT A
ZE8E . 2024 4F[E N PVDF 7 figi ok 25 5 v, {HiE 4l
JE HB 7 A 15 7L, PTFESZRE30 7L, Hosiig
e HFHRFR) A <30%, HASKE vk
Kott . FEPRHFA A i = i 3 80% 1 & .
AT, EPRe R HEIR ARG (REER
PTFE REHAL% > 98%), ENEGETTERAH
F95%, FHH; TR (BN >2.5, EHEFR<
2.0); FeibFEENE, FEPEFKM B w(F) I3 h+2%,



2025 4
%40 5557 8 &

B ARG SO BRI IR S I A

+ Q7 »

FE PR e dhw (F) 3 HI7E£0.5% , 5% 00 R R — 2 ik
PVDF (¥ 5% B4 B8 {& w (VDF) >0.005% , [ Pr <
0.001%, FEHMAHA; MHBA, B
PRt PR TR AR, MHAKE T
MRSt Ry F: YRR w4 & S Bk
THERAE, B AL 25 B e R 2 1fT
4 RE

TR AP AR RE U YR T T
KR, TEAEGIM G E S R RS, UK
ERETRIRAEAH  F R R AN AT AR A4
. Kok, BEE SFRAETRGSMEERY, “X” Hip
WA sk . FRefbins, SRR EWEE
MRMERE . SREblxE | B FH S U Sk AL
i, ENSETMREEBRA, WS A S
1, B R E AL T ) 5 [ T

(&% 30k ]

(1] VrgEze. SURTAR KL M Ak st Ak Toll i ikt , 2014

(2] FERSC, REZE, %, 5. 5 HERG WA ATl P iy R
(T AT A 54K, 2022,28(4) : 17-19.
MENG Q W, YU G J, HUANG J, et al. Applications of
Fluoropolymers in the Semiconductor Industry [J]. Chemical
Production and Technology,2022, 28(4):17-19.

[3] EEESREGYBEAT TGRS ]API L, 2019
(3):36-42.
WANG X J. Analysis on Technology and Market of Fluoropolymers
[J]. Organo-Fluorine Industry, 2019(3): 36-42.

R R R D R D D D D D D D D AV AV D DD DD VDDV DDV DD

(4] SBFH. JVUG LRI B BUREE () AU CRE R, 1981
(4):5-11.

[5] RS, W, FIR, 55 it SRR A A A T ¥ it b A 5
AT R A BARIE T, 2024,47(2) : 141-146.
SONG R H, YANG R, WANG C, et al. Aging behavior of
fluororubber with high fluorine content inaviation lubricating oil
[J]. China Synthetic Rubber Industry,2024,47(2) : 141-146.

(6] X JiFac e At dn b G sp A G R [M ] b gt fb
ol RRA, 2021

(7] 248 SO AEVRZE Tl A i T LT ] A AR S L 2006 (4)

24-26.
(8] Mo, G, 4P RIS I FH B AR [M ] b5t Tl
AL, 20009.

(9] JaBEE W K A 2 AR SR MU S ARt s FE 220 i 1 FH ST
[J ] TR BR L 2001 (6) :20-22.

[10] Bl BER DY, B K, 55 R [RIARIBOp R RIZE F4) R P R A e
BB ] A PR T, 2016,43(11) :35-39.

(11] RHEEME AR B A R W), —Fh B BB @ AR RIS g 2
BRI I B ki 7 55 : CN207609883U[ P . 2018-07-13.

(12] AT At. ZIEMIRE - CN1786539[P]. 2006-06-14.

[13] LI'Y S,YUAN W H, HU Z, et al. Constructing PVDF-Based

Lithium  Metal
Polymer-Induced Phase Structure Adjustment Strategy [J].
Advanced Functional Materials,2025:2424763.

(14]  SKIKBA, FEZEA] , 5 B0 JOORE Ha b 42 T8 R[50 S8 H HR B 5
P[] ERE S HAR ,2011,31(3) :76-85.
ZHANG Y M, TANG J K, YUAN W Z. Progress of { uel cell
perfl uorosulfonic aci d me mbrane [ J |.Membrane Science and
Technology, 2011,31(3):76-85.

(151 B G A ALAE L 1ok b2 2024 4F b [ SRR A 07 7ol K i
e [R]. Abat: o A DL R Tl B 2x ,2024.

Polymer  Electrolyte  for Batteries by

SRR SR SR S0 SV SV VDV VDDV VDDV DD DD =D =D =D =D =D =D =D =D >V 2D

(E#%737)

(18] Rz, JH pUsE , 1 B oR 3 S8l Ak B A= 7= BOR iy BIUIR B g
HB I AL T A S HAR,2011,18(3) : 18-21.
XU J G, ZHOU Z F, YING S R. Present condition and
development trends of production technology of sodium fluoride
in our Counlry[] 1. Chemical Production and Technology, 2011,
18(3):18-21.

(191 37" 3l 7 o it SR A s 22 , ey 22 2 8 ml Wi [N A ]
WA, 2025-03-31(010).

(201 Ak 38 05—l ol AR 38 365 FHT (v 4 38 5 e R ) 8 7 1 R0 T
CN112147722A[P].2020-12-29.

[20] Jedl, HOL, PAC, 55 2 4150 A JCTE EE 7] r M REAIF ST [T ].
JARAE T, 2022,49(2) :50-52.
LONG X, AO F, SUN Y, et al. Study on the properties of
multicomponent
Chemical Industry,2022,49(2):50-52.

[22] AR5 LR, B BT, 48— Tl ess 2l S AL B A9 ) 45 7 0%
CN117361574B[ P].2024-08-30.

(23] ZBAmAL, UGG, 5K T AR — R Tl Fmk R b B ) 45 L Tt 2
FALBAY J7k : CN117361573B[ P1.2024-06-14.

[24] ZSHE, T 53, DHG 55 GRUAL SRR BA R UG RGP S0 2 1o T
LT ] A= TR, 2024,52(6) :33-39.

alkali- free accelerator [J]. Guangdong

LI Q,DING Y,LUO Y, et al. Optimization of response surface
for adsorption and desorption of hydrogen fluoride by sodium
fluoride [J]. Chemical Engineering (China) , 2024, 52 (6) :
33-39.

(25] MME, £/, #5808 FALHTR I AL S R T2 S H0E
[T ARl A4 A, 2009,31(2) : 109-111.
LIU T, WANG S B, DONG L R. The optimal technique parameter
mensuration of soduim fluoride adsorb hydrogen fluoride [J].
Ship Science and Technology,2009,31(2):109-111.

[26] T 55,450, i, S5 Gl A TR Ab g A 530 ) e B LR
PERERFFELT ] IPEAE T, 2024,44(4) : 17-20.
DING Y, LI Q, GAO C, et al. Preparation and Adsorption
Performance of Sodium Fluoride Adsorbent for Fluorine Gas
Purification[ J ]. Shanxi Chemical Industry,2024,44(4):17-20.

(271 AR10A0, 2504, WRIGAE , 55 BOPE R AL o 4 TR R 500 ol 4 2
)W : CN118302241B[ P ].2024-10-25.

(28] R AL BN A AR A B L @07 R SEALHL D R
HE R, 2005,
HAN L. The mechanism of coloring and color center generation
and transformation of sodium fluoride crystal by electro injection

[D]. Tianjin: Tianjin University,2005.



