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ABSTRACT

Sheets of 5iC-SiC whisker mixed matrix were prepared from the mixed siurry of SiC whisker and SiC
matrix by the rolling method, With the increase of SiC whisker, the pare size, the porosity and the phosphoric
acid absorbency of the matrix were increased, while the bubble pressure was decreased. The aclivation energy
for the transfer of H* ijon was decreased with the increase of mixing ratio of SiC whisker to the SIC matrix
from the measurement of hydregen ion conductivity. The achivation energy was evaluated as 0.25 eV when
the mixing ratic of SiC whisker {o the SiC matrix was 1: 2 and the activation energy was 0.16 eV for the
2 11 matrix. if means that S5IC whisker matrix contributes to atlain a bhetter microstruclure for the diffusion
of hydrogen ion. From the measurement of single cell performance of matnx with varous mixing ratio, it
is concluded that if SiC-SiC whisker mixed matrix has a sufficlent bubble pressure to prevent the crossover
of Hy gas, the current density of a fuel cell is increased with ihe increase of acid absorbency of the matrmx.
Current density was improved from 140 mA/em® for 0.25 mm thickness of matrix to 170 mA/cm® for the
0.20 mm one at 700 mV.
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: Bipolar plate
: Electrode and matrix
* Gas mlet and outlet
* Current collector

: Teflon msulator

. Compression plate

. Supporting plate
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Fig. 1. Schematic diagram [or the structure of a single
cell.
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Fig. 2. SEM spholographs of the SiC-5iC whisker mixed
matrix with variation of SiC:SiC whisker mixing

ratio (har=>5 pm).
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Fig. 3. Pore size distribulion of the SiC-SiC whisker
mixed matrix with variation of SiC:Si1C whisker
mixing ratic {meremental pore volunie per gram
%% vs. pore diameler).
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Fig. 4. Porosity and hubble pressure of the SiC-5iC
whisker mixed matrix with variation of SiC:SiC
whisker mixing ratio.
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Fig. 5. Wetting time and acid absortivity of the SiC-5iC
whisker mixed matrix with variation of SiC:51C
whisker mixing ratio.
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Table 1. Characteristics of SiC-8iC whisker mixed
matrix which has a film thickness 0.25 mm.
The values of the activation energy were
evaluated from Fig. 8 at temperatures bet-
ween 130T and 190T.
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2.3 18 14

0.18 0.13 0.11

33, ijERAY £40l2 HEE £H

da AR pisl Abg RIS AT
ol 71 Ee 71 EAA(SC  SiC whisker £
shulg 1:2, 111 2:1) Al 7pAE Ad=sle] 7t
Wedsd Wi Ficle HEEE FAH

2} vjm e ebe] 130, 160, 170, 190C o419
A 5 HAsieled 4 MEdse EEFV wE
Az} e AYAFE Ve ol AEEgeE 3
Akt %ol Fig 6ol] Uehilgich 2384 o 5 skl
SiC whisker 7} &) 508 2237t HE A=n
271ge] 2k o]lAL Sdolde] AEFe] vprled|
ey gystelilAr} e g guldet 7 =
2o sl #abE Bl A] ghg Table 1o )
ehfglch. Fell 4 Vel vl o) SiC whisker A7)
g0 ARFE vEHse WE FTELS FETES
2k7] el alab FEEe] AR, 71T Heialet
w3k Pl FEAeRE Fiole] Fabs]e] vl
gtk F2E abr] WEd field A= E A
ez vhe st ghE ok 2y Sic
o] W& SiC whisker E3u]go] 14 o)ike] HH 7|
‘Bare] W A Ee] A A el AR Ade] defupr
2 Felsle]o} dlct watd el A== O
g ano) 7)o Gri)Ae AFEAE WAT 5 8l
AAF ol ey e olil el 9
2yl & g qlok

2 AHeH Azm ke SiC-SiC whisker |23

20 &4 3lo A ghe alkali halidesl 2 Bl 4

a7z o] 2o] A7) 2AH(self diffusion) dh=d] 2 a3 &
A 209 A 8 £(1992)

1.0

Voltage{V)

Q
o
we &

C“-‘.SLC, Yehinker
1:1
2: 1

100 200 ano
Current {mA /cm?

0.4
o

Fig. 7. Single cell current of the SiC-SiC whisker mix-
ed matrix with variation of SiC:S1C whisker mi-
xing ratic at the film thickness of 0.25 mm.
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Fig. 8. Single cell current of the SiC-SiC whisker mix-
ed matrix with varialion of SIC:5iC whisker mi-
wing ratio at the film thickness of 0.20 mm.
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