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SAzA wet A AL EAS F13] 1HslY dFE AP ey} Jr= A2 9;11:}.

Abstract: Alkaline fuel cells using polymer electrolyte membranes are expected to replace proton exchange membrane
fuel cells, which have similar system configurations. In particular, in alkaline fuel cells, a low-cost non-platinium catalyst
can be used. In this study, to fabricate high performance and high durability anion exchange membranes for alkaline fuel
cell systems, two kinds of supports, polybenzoxazole and polyethylene supports, were impregnated with Fumion FAA ion-
omer, by which we tried to fabricate the support-impregnated membrane which has higher mechanical strength and higher
ion conductivity than the Fumion series. Finally, the Pore-filling membranes were successfully fabricated and ionic con-
ductivity and mechanical properties were different depending on the properties of the supports. In the pore-filling mem-
branes with Fumion ionomer on the PE support, excellent mechanical properties were obtained, but ionic conductivity
decreased. On the other hand, when the PBO support was impregnated with Fumion ionomer, high ionic conductivity was
shown after impregnation due to high basicity of PBO, but the mechanical strength was relatively low as compared with
Fumion-PE membrane. As a result, it was concluded that it is necessary to consider the characteristics of the support ac-
cording to the operating conditions of the alkaline fuel cell during the preparation of the pore-filling membranes.
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2.3. Fumion FAA =g H=

Fumion FAA-3-SOLUT-10 (anion-exchange polymer
solution in NMP 10 wt%)2} NMPE 3 : 79| FAHIZ
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Table 1. Contact Angles of (a) Fumion, (b) Fumion-PBO and (c¢) Fumion-PE

Name Polymer Thickness (um) Tensile strength (MPa) Elongation at break (%) Porosity (%)
PE support HDPE 20 178 70-80
PBO support TR-PBO 15-20 104 55-61

@

Fig. 1. Images of (a) Fumion, (b) Fumion-PBO and (c) Fumion-PE membranes.

Fig. 2. Contact angles of (a) Fumion, (b) Fumion-PBO and (c) Fumion-PE.

60°CE AAE FEANA 12413 T% A=A F,
S 3ol OA RAIZME AZRAA F NMPE
A A g},

2.4, &4 9 grt
2.4.1. M&EZ(Contact Angle)

AzE 7S 60°CY] FFLEoA ARAA FES
3] AAF F TBATIIL 1 cc FAVIE 2ETE
ko] o] ghie "ozt YxE &% (Dino-
Lite Digital Microscope, Dino-Lite)g ©]&3}o] =3}
FHo] He 4R ARKE A1 9 E-Lo] o

e 437 AU,

2.4.2. o|2XME%(Hydrogen lon Conductivity)
O]J&HME%+E=  SP-300 electrochemical —impedance
spectroscope (Bio Logic Science Instruments, UK)E
o] &3t 10 uHzolA 1 MHz®9| frequency range®lAl
four-probe AC impedance] &.2 ZA3Ith 4712 W
= AFo] dZso] Qe HEZE A vt MES 13

Wugel A 27 @ A4 3, 2017

AA 100% 7Hs2AA Ad-E St

2.4.3. 7148 &4

7IAA B4 ¢35 Axzd 2 0.5 cm x 3 cm
TASR A AE3HSH, Q800 dynamic me-
chanical analyzer (TA Instruments, USA)E AF&-3l 0.5

N/min®] 24 £52 18 N7H# ZA4319ch

o

kS,

3. 21}
3.1, &Y M=

B AFoA AAAZE AHEE B T 54S
Table 19 A|AISFATE F=3, AAA 2 &35 o AA|
8] Hlwshy] 9k, AAA7F =YHA 22 Fumion
HekS Azt AS5S vustyoh HEFZ o2 do
721 PBO ¥ PEAAA9] Fumione 3HIAIZ gH3lute
Z}7} Fumion-PBO % Fumion-PEE ™3] 2™, Fumion
Hehe FumionC 2 B =8 ®7]Z 3I3th HE3
o2 dojzl FH(Fig. 1) F TF AAA 250l
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Fig. 3. Ion conductivities of Fumion, Fumion-PBO and
Fumion-PE.
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Fig. 4. Tensile strength and Elongation at break of Fumion,
Fumion-PBO and Fumion-PE.
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Aoz FHF R Fumion-PBO2| Elongation at
break #E A U$komW, o]= Tensile strengtho]l=
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AZEHJL, o]l2H1EES} 7AX §
Ao et AE & AFfE B FUTh AAAE PE
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