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Abstract

This study compared the test performance of different equivalent weight polymer MEA under a series of operating temperatures
and relative humidities. The results showed that compared with the traditional long side chain polymer, the short side chain polymer
significantly improved the battery performance. SSC MEA typically exhibited a higher maximum power density than LSC MEA at
the same temperature. SSC polymer exhibited better performance under low humidity conditions. These results indicate that SSC
polymers have significant potential in optimizing the performance of PEMFC.

Keywords
Proton Exchange Membrane Fuel Cell; Polymer; Equivalent Weight; Catalytic Layer; Operating Conditions

Ly s = —— —1 = —_— 1
EBEUEKENEEEBYEASRIRIERZRG T RF IR
s 2 b /

L M BE BY 22 My

=l 2 A% EE

RS RERSBE, PIE - b ZRE L 066000

i E

AFARILET AR FRXEEHRYMEALE— ZRIBATRE, FAFRETHMNRME. 2REM, 5EAKMNEB R4
Yo, faMmst B RN B ERS T witkdlk, SSC MEAEF EAIR B E T 27 HILLSC MEAE H89 R KR %, SSCH R
AR E M T RILE $aFeg ket X2 R A0, SSCH RMAEMAPEMFCHERE 7 @ LA E2#H A

KEEiA
BT R R BRA; FAEE; R BATRME

RHAEE DT 2B ES LT N DA . A5 i
EIAMRZEE . AR TEAIR A 4T, PFE TR EW
) SSC 5 LSC MEA, #7r | EEYESannlE] iz #/F4
PERSEMRE T-HES. AKEFE AL AR

15|18

PEMFC HOtEREIR T BB TR S L.
MEA MR B H i, SRR R
IRERAS R T MO E S, Rk i L R

Rio TR, AFEWNERDEARSITRETHEE 2 01§
ZROPRAFIR, FRIRERTESE, AAREERK 5 L

EHIITH [1].

IREE . ARSI T S E #5000 PEMFC FIVERE
W, Etat, SR AESENET5 RN S
R MABEFIFI 2, M b i i g 2], R
EA KEMTSIRT T SSC Al LSC BRI MERE (3], (B

J5T TR % A Gore 52, {B (L5758 I TANAKA TKK, =
AR 8 FH TGP-H-060, — FE5E W : Nafion () EW 4
1000g/mol, D72 #J EW 24 720g/mol, D83 fJ EW 4 830g/mol.
KM RYIIC A LSC, FaMlgE 22y 5y BIic % SSC-7 1
SSC-8.,

PO DR ET BB ARSI TR, mIERZ

[fEZER”MT] fhvzEl (2000-) , 5B, PETICBEA, M
T, NBRREBEAR

2.2 HMEHIE

T BRI % AL R & 50% (b7, SRR I
Y, UC H(E% 0.7, BHLIRRERA G, BT ARk
B, B ECRIBIER TR S OB IR

219



BASHEIRANE - $£04% - $ 0411 - 2026 £ 04 A

2.3 MEA #I&

BRI A SRR DL AR A R, ~ s
T 80°CHINIAG Fo A ST HO AR I e (L 5l
2, HI#% CCM, CCM [ LR 25em’, EEMEE Y
0.45mg/em?, HARBAPARL ST EE 535175 0.4/0.05mg/em?,
Z0%E MEA I CCM #%327F GDL > [alJE Rk e 25k, FER:
B VEAZEREL, F 1.5Nm FIHIEER MEA S 73855 1
B S AR
2.4 MEA HITEBES T

TR e A B Uit 5 YK-M20-100W A48 3047, F
FUCTERIABLE . EMNART, [AIBARARE AR S E S A
RS, B CV I5E=Fh MEA (19 ECSA. {EimfE. AHXE
BRIz AR TR MEA PO VL . 1@ bR
MEA ERE, SHTIEERE . (R/KRE I MBS PEMFC
PERERISEMA

3 HR5ITiE
3.1 BAFEFEERER

CV & F T 1 7 BHAR - 59 i A0 551 (9 R R 232 Ry 12
ECSA F T aRAEfAR 25 b (BT A S e
1 A =Fh MEA 7 80°C. 50% /2 NHy CV ghzk.

ECSA T &5Eu R

Qaa’s
Q}.efmpf

FETFEAR, SSC-7. SSC-8 A1 LSC MEA HJ ECSA 4

5117 60, 58 F156.5m%g, 1=HH SSC Ui T LSC.

ECS4=

1.0

1.4

0.04

—— SSC-7 Aquivion PEMFC
—— SSC-8 Aquivion PEMFC
——LSC Nafion

0.03
002 ] PEMFC
0.01

0.00

—0.01

Current Density (A/cm?)

—0.02 A

—0.03

—-0.04 T T T T T T
0.0 0.2 0.4 0.6

Voltage (V)
& 1 MEA B CV ik

3.2 REXTHE MR RN

ARSESIE PR AR 2. BATR AR 3. IR 100%
PHT. 182 A MEA 7ERIERREE T IR .

il 2 AR, SSC-7 22 BHHY B (i /9 Fa 25 i H 4 RE,
SSC-7 FIMERE L T 5 HARNRHY EW A %, SSC-7 1£ 70-85°C
PR 2 B HH R 42 B A0 S HE M BB SSC-7 7 85°CHiT ik 4y
1.2W/em? PRI (B ThR %5, SSC-7 7F 90°CHIEAE %, Jai¥
FOKETRERMEBET Y 2L K, SSC-8 7F 70-80°C N & HH
HERERT, THEDRESGE TH RN /1%. SSC-8 1F 85°C
JERHR TR, BREIEHIE SOk rTREHI S5 T SR .
LSC 7F 75°CH IR ERE, HIDREEZ)0) 0.63W/em?,
75°C A LSC #2{ TR A E ISR K A0IR A

1.0 1.4

220

—s——+—Temp 70°C SSC-7 —s——e—Temp 70°C
09 —=——=—"Temp 75°C L1s 094 —=——e—Temp 75“? SSC-8 L1
—s———Temp 80°C —=——e— Temp 80°C
—=——o—Temp 85°C = = —=——e— Temp 85°C 1o
0.8 —=——=—Temp 90°C POUIR B 0.8 —=——=+—Temp 90°C s
I~ . B - i 2
> L < > L =
Z 07 08 2 3z 0.7+ 8 2
o B = ‘3
£ 06 2 = - 06 5
S r0.6 o S ro6 o
> 06 — 5 > 0.6 5
= = z
N 04 2 F04 2
0.5 h 0.5
= 0.2 Loo
X L]
0.4+ ] 0.44 .
T T T T 0.0 T r T T 0.0
0.0 0.5 1.0 1.5 20 2.3 0.0 0.5 1.0 1.5 2.0 2.5
Current Density (A/cm?) Current Density (Afem?)
1.0 0.9
—=— —e— Temp 70°C
0.9 4 —=——=— Temp 75°C L.SC
—=— —e— Temp 80°C
0.8 —=— —s— Temp 85°C —
—=— —=— Temp 90°C, 0.6 E_
07 z
= 061 o g
€ a
= =
0.5 F03 2
]
[+
0.4+
0.3+
T T T T 0.0
0.0 0.5 1.0 1.5 2.0

Current Density (A/cm?)

& 2 = MEA AR RIRE THITERE fh %



BASHEIRANE - $£04% - $ 0411 - 2026 £ 04 A

3.3 tEXE Xt R it 1 BE A S

ASIGTEIRIE 80°C . FH A%k 2. FA A%k 3 ik,
3 A=Fh MEA fEARRNGEEE FERERIZE

FHE] 3 A%, SSC MEA P:BERILE M 100% [ 5 60%
M. 7F 40% JREEIERE NP, X & RIIET-15 220 /2 i
%, LSC MEA 7EEEE FIERERE, MIBERFE 60%
EHEN, MEREHhA BRI NSy, EZRRE LSC A F

RIFHMAKE, BT ESRES TR R TS [4].

5 LSCHAkL, SSC-7 (eI RER T I 1551
PAARMRURREE L, HOFEIEAIE S 7K & SSC-8 TEIREER
60% i, ThRBEERFIE(E 0.994W/em?, LSC MEA {EiREE
M 100% [ 25 80% 1), FEPERER &I . 1F 60% Rl 40%
IREETR, MREHIEURRE, FEIR /KA REFIRETESR
(78

1.0 1.6
—s——e—RH 40%
o) T Riews SSCT 14
—=——e—RH 80%
—=——+—RH 100% rl2 o
0.8 g
s 10z
= 0.74 z
& 0.8 G
) A
= 0.6 F0.6 5
£3
o
0.5 04 =
0.2
0.4+
T T T T T 0.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Current Density (Afem?)
1.0
—=——e—RH 40%
0.9 4 —=——+—RH 60%
—=———RI 80%
0.8 4 —=———RH 100%
=07
5
=06
S
-
0.5
0.4
0.3
0.0 0.5 1.0

1.0 1.2
—s——e—RH 40%
o) Riew SSC8
' —=——=—RH §0% 10
—a———RH 100% <
0.8+ L o8 E)
o 0.74 Z
E‘J 0.6 g
) a
= 0.6 5
04 =z
S
a
0.54
0.2
0.4+
T T T T 0.0
0.0 0.5 1.0 1.5 2.0 2.5
Current Density (Afem?)
0.8
LSC
F0.6 ~
g
2
3
i
0.4 'z
5
(=]
5
E3
<]
0.2 =
T 0.0
1.5 2.0

Current Density (A/cm?)

& 3 = MEA ZEARRHEEE TR RS fh &

4 5iE

FE—ERE. MRERMNRESRG TR, T
BRI R b RERI RN, ARHIDURASS -

()CV MFZEFZER], SSCMEA f ECAS 25T LSC.

(2)SSC-7 {£ 85°CHiAZIIEEAE, SSC-8 7F 80°CHRILM:,
{EREIR T K 7R FEUR 15 S =B K B RN,
LSC 7£ 75°CIHHERER (L. AT S, SSC-7 BB ST
RFHRMETMERE, 76 80°C REPREE A 1.2W/em?,

(3) REFEREE R RIPEREMIR A, SSC 7R IRITEE
NEERIH R

RUE SSC ERWITEME I ST REEL L AOVERE, (HHAE

A E R BIMA TR — 9. Aok TR AR
DOBER EEH R T AENIR, DA e .

S 3k

(1] Fdbdd, T8, XIS, & 72 Hisih ) B it F A S
B AW IT B RE[I/OL). 154 T 2 5L 2026, 1-11.

SEEMIEE, SReMEEs, P52 CCLASHPR PEMFCHA JE Bl RIS [T].
TRERRRSAA, 2025, 46(11): 3766-3775.

gk, Soow, MRS B SRR 3SR F R AR P Y
7 FHPEFR ], HhERlE b2, 2018, 48(09):1040-1057.

PRCA, FhE I, FENE, &, IBEEIA FPEMFCHE(LE AL
ARSI R BRI R [T]. A RS2 iBRHE, 2022, 39(01):130-
135+145.

(2]

[3]

(4]

221



