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A4 Si0, 42 HA7ME E3 PEMFCE MEAY E#E 58 &4
Enhancement of Water Management of PEMFC MEA by Addition of
Hydrophilic SiO2 Particles
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2. 48 9y

2.1 MEA Az

40wt.% Pt/C, Nafion solution, isopropyl alcohol (IPA)E E§3lo catalyst inkE Al
z3tt}, Spraying WHE& %3t Nafion 112 membraned] @ A3Al £AFgt) Pt loading
2o 0.4mg/cm® AIAAL 25cmi(5x5cm)olth. AZH MEAE 50T F7|897)04 3
A ZF AZA7 F 10Mpad gHow 287 7144t 282 gas diffusion layerZ2 &
carbon paper(GDL 10BC, SGL)E A&t t}. SiOx(fumed silica 7nm, Aldrich)7} E7}
¥ MEAEZ Az 7 $ole Si08 PAY £¢3 F 1087 2534&4HE aglen olF
o] AzFHL Si07t F7FEA &L MEAS 43t

Az¥ MEA #4749l 24& Table 19 Yehidh. (‘SC20'2 Pt/CY FFHE 7|22
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20%¢) SiOz7} cathoded] H71E LS oHsln, 'SA20'S 20%9] SiO27} anodeo] 7}
HASEE ovjgit)

Table 1
Compositions of MEAs

Weight fraction based on Pt/C

MEA Si0, Addition to
Pt/C SiO; Nafion® ionomer
S0 1 0 0.33 none
SC20 1 0.2 0.4 cathode
SC40 1 04 047 cathode
SA20 1 0.2 04 anode
SA40 1 0.4 0.47 anode
SA60 1 0.6 0.53 anode

2.2. 39 A& &3
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Fig. 1. Contact angles of MEAs measured by water droplet.
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Fig. 2. Polarization curves of MEA ‘S0’ at 100% relative humidity of anode.
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Fig. 3. Polarization curves of MEAs at 100% relative humidity of anode and cathode.

3.2. Cathodedll x| 9] Si0; 7}l W& F&

Anode 7tz W& AXAF WIE Fig. 49 yehhloen 06Vl AFUE
& vt 2479 MEAT anode AUlgTrt Wold4E Z*‘EU'E atol ‘5%0}7‘]2]‘?}
Sio27F d7kd A¢ AsAsIr 24 ¥5& BAE ‘SA60'Y B¢ SiO2F Mol B
dE 7t W2 A5 S Uehizn led =T Si02 Atz 015}] Zu|9} FFrt20)
A%o) £ Y7 MR o FHTE 'SAL0. ‘SA20'Y] AL FUSEOBAMNY Aol A
dEE 100%9 4 vaste ztzt 93%, 90%E %116}"‘1:} olo] u)& ’S0'el AS 7
< 2194 85%TE FAERY. wWEA SiO.FVME U8 anode FulE9 EAHEI)

T

o

L
161—-

Mo

12

+So

Lir —e—5A20
Lol —&— SA40)
—v— SA60

09+
os} %

0.7t

0.6

Current Density @ 0.6V (A/cm?)

0.5

1 1 1 1 1

0 20 40 60 80 100
Relative Humidity of Anode (%)

Fig. 4. Current density @ 0.6V at various relative humidity of anode.
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Fig. 5. Current density @ 0.6V at various relative humidity of cathode.
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