20254 @TAFE7) %5}

5 4 SeunEEy

Ar/O, STt2rt Agd tdEA ZHEHS TR L]
FAAk agtet ARHAE AeEgH vA= ¥

347, s
R RN usl St A NS PP B - ie et S B B SR et Ay
e—mail:jwbae @koreatech.ac.kr

Effect of Plasma—Treated expanded
polytetrafluoroethylene on the Reinforced Composite
Membranes for Proton Exchange Membrane Fuel Cells

Dong—Heon Han*, Woong Heo*, Jin Woo Bae*
*Future Convergence Engineering, Dept. of Materials and Chemical Engineering,
Korea University of Technology and Education

7t 71E Al drte) nlal 7ks/713 Z0A Hold X g o2 At kRt A5 A (proton exchange
membrane fuel cells, PEMFC)S] W73 ZLA JAIZIThH= d3o] ik T1efuf 274 ePTFE Z8ha 3154 ol
o Afo]o] Bkt gl o7 Aol Akl TAIZE EAg) meba] B AFllAE Ar/O, SEtErke] X Ak F A st
3lo] ePTFES] ¥ B8 AFAolA 350 A3 o= Jidalqlal o8 Zshagtao = A&t ol& Zdshasht

o] FE Thsle] WAL AErmE FIATIAL 4 V1A ik

w2 A, A 0w BeEA erloln] Edzel

A 2]¥l ePTFE(PT—ePTFE) = Al Z3shEsteto] niAje] sl ePTFES ARE3H AsHadidel nls) 93 ds-S Hole 2o

2 SRlslgltt. o] 9 Eal S ZiAdsta PEMFCY

A g At

1. A&
oqA] oo} 7|15 st ssA o' tigatr] Sl A&7t
S8 A oA 7)ol digh 87t AAAIR R Z7e w
2} AT A= et TS WA gl o] 5 Ak wEkt A
SAA(PEMFO & 2 83 v A 2k, s di
ks HiEehe 5As 7H % B A i, Froig Ak
Aol o|E27)|74A] theFek 3-8 okl &-8d o QUTH 1L
PEMFCO] 53 WAL =-= A (Membrane
electrode assembly, MEA), 150X % 53] Y=} nlghto

A 9] e IEFQ 24 HPRSA) 0] e 2Rt
Al A} skl byl Eobdl x4k oz 9l
3 1z el M) 53t 71 Aol A o] B3-S Wk A
T 2 A AlekE 217 dnk olel@ EAlE sidsk] Siel
F ol = v EHEHEF 2o l(ePTFE) 24 S
PFSA 2+ o] 2date] A=ek Z8kE-glek(Reinforced
composite membrane, RCM)& AF&-3}aL Qit}, ZsEgtake
E2 A5 QPgAE 7IAREE 7 PEMFC W43 4
g o= ) Agict SR e W] ePTFES] A4
o] @ 1=mef Xad vt whkate] bk SIS Welietar =<t

=
3 PR A A=} 4 7)Ale] wAkE S7A e 3t

B R o o

A58 A7) = gAel o 24 Ar/O, ZEhzu)

il

Yo7 2
B o3 Pol iz 0] 9 el ePTFE Afole] 54 7iieh]
il ePTFE 9ol oFZ34(Ar) B AH(0y) Eekznt HelE 485t
L o] o]gste] At AsHadtekS: Wrkste] PEMFC /353

5 ©
F&o] /hdE= AL FRlsi:

[

ol
g

2.1 A=

o] ¢17-= KOEMTECH®|A] Al gk 27F4] ePTFES A
glom 7} PTRES] 242 [3F 1] VFERUT) 5t st
2 Zujjo] A}8-F= o] Q%= Nafion solution (D2021,
Dupont )& AH&-351t

[ 1] ePTFE AZ9] &4

s A | 7Ean| veE

vee (¢m) (ym) (%)
ePTFE—-9 9 0.415 43.79
ePTFE—18 18 0.422 43.54

- 282 -



2025 @d=ader)Eets] A dEdEeEdy

140
[s—cPTFES
|—e—ePTFE-18

T 130}

2

[=)]
&

8120

(3]

1]

8

5

g 110
100

0 15 30 45 60
Treatment time (s)

[Z13 1] Water contact angle of ePTFE as a function of Ar/O,

plasma treatment time

2 Zk=vl A& &3 ePTFE %W A&

T 7] Fr82] ePTFES 22 9 d3tolA] RF Z2h=2r) 24
71(YSR—03HDP, YOUNGSIN-RF Co., Ltd.)E o] &3] Zu}=
ke Ak Ar 2 0, 7125 22 1.50/mind 3scem®]
Fréo 2 s 100Wel =9 60kHze] Fakr=2 Z&}
20k fA815I0k 7 ePTFE JHR1] A2 Alzlel| dis) 0%

A 602744 MstE F1 ZIgsigith

2.3 73t 3 H(RCM) A%}
7R U] o]@er Fo] FAE fAIeh] S8l 15me] 7
SpEE A Zto]l = ePTFE—92 AR8-3131aL, 20me] 73sHagiat
AAol= ePTFE-18S ARS2ISITE A o] Z2|Alo|ElE AM8-514]
o]Q-m goNg o]PIAF 9Jef xSk 71 o) ePTFE &
T2 5 80TCalA] 603 5t 7Ax=s}3lt). 1135l ePTFE 5 9=
D}% o&i %2 A7} U A-gsar 12417k 71z

5‘.:_ [e)

F1 % 9 yzste] e A
ek 2 Nfﬂ%a 7] 4 S AR 08
4 % IM P8R B ohat 1M it
29 4 AR s,

rx%

2.4 == H3A(MEA)2] A2

Pt/C Z7(Ketjenblack EUT—300J, Premetek Co., U.S.)2}
ZHF, 2—Z2H-2(99%, Daejung, Korea) % 0] Q-1 g-of
S E3fstar 124171 w1t wkete] SvilEeelE AlFsISith Al
2 ZviEe]E)s oSl E ARSSle] Eejolv] = B8
A% % 5cm x 5em AAMFE o= 2 H)slic) &
H Suld=5S 15MPag] $he#) 140Ce] 250l A] & 2y~
(SALT, Korea)& &3l 2oz dAlete] Prahars
0.4mg/cm?o]1 4 WA o] 25cm’¢l MEAES Agit)

Z K
o,
X-E

[(192] SEM images of untreated ePTFE—9 surface and
Ar/O9 plasma—treated ePTFE—9 surfaces: (a) untreated;
(b) treated for 15s; (¢) treated for 30s; (d) treated for 45s;
(e) treated for 60s,
SEM images of untreated and Ar/Os plasma—treated
ePTFE—-18 surfaces: (f) untreated; (g) treated for 15s; (h)
treated for 30s; (i) treated for 45s; (j) treated for 60s.
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[z23 3] Ionic conductivity as a function of temperature for

reinforced composite membrane with untreated and
Ar/O2plasma—treated ePTFE
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[Z28 4] The cross—section SEM images and S, O, F
mapping images of (a) UT—-RCM-15; (b) PT-RCM-15; (¢)
UT—-RCM-20; (d) PT—RCM-20
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[Z13 5] (a) I-V and I-P curves, (b) Nyquist plots, and (c)
LSV curve of single cells using the RCMs
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