HWAHAK KONGHAK Vol. 32, No. 1, February, 1994, pp. 10-17
(Journal of the Korean Institute of Chemical Engineers)

al

7-|*

(L

PAFC ©X| MZ==

dge

Ho

HEZO| WE HAAS nE

NE-T

Fefdstw TN Fgskehs
(1993 39 99 A<, 19931 109 79 A)

Cell Performances as to Manufacture and Operation Conditions
of Unit Cell for PAFC

Yeong Woo Kim and Ju Seong Lee

Dept. of Industrial Chem., College of Engineering, Hanyang Univ., Seoul, Korea
(Received 9 March 1993; accepted 7 October 1993)

2

Zd%gr"él?-r‘:—

[
1“%“3%% FA43 éﬂ- Xﬁﬂé-f] “]’—E‘d’t}"
darglglew, Z & paralleldo]

SEEEEREREE
Aeht Zo9) o4& HaE Hakch BI9 FA)
dRUsE S oz IS¢ $4 dtek Aele 0412 59 A4

2 73
11 & cross3# Z & counterd Mt} £

g_r

A7 WE)$ o8 2744 m@stsdck

Ao
o & algleh 44T a3 Y el
Rl gl éw*i Aol $5¢ Aol

b FFHAel Ak

Abstract—Unit cell performance(current density) was investigated as to various conditions. First of all,
as increasing the catalyst contents up to 6 w/o, the current density was increased, but decreased the utilization
ratio of catalyst was. As thickness of electrode increased up to 0.2 mm, the current density was increased
but O gain was not good. The decrease of cell performance during at least 200 hr was mainly due to the
exhaustion effect of electrolyte. We anticipated that as the differences of cathodic gas pressure from anodic
one increased, the cell performances were to increased unless the exhaustion of electrolyte. Z & parallel-
type gas supply method was better one than those of I & cross-type and Z & counter-type.
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Fig. 1. Charts of porous electrode and matrix manufacturing processes.
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Fig. 2. Electrochemical apparatus.
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Fig. 3. Apparatus for sulfur analysis.
(a) SO, dissolving solution(1 w/o HO; solution),
(b) Furnace(-1000C ), (c) Combustion tube, (d) Air
bumper

At o] Wl HAY FPL FHo| A EE vy
Aojglct.

&3 2 A2k methyl red 0.2 g2 90 v/o ethanolel
=9lF B2 H7}ete] 100 cc = A ik wE 0.1 w/o
methylene blue 100 ccZ A %& ¥ o|HAEE 22
&gtsled Al zsioich AEEE, MR BAER 28
27 7h2o) 2 g2A AE Table 10 vehd ok

Table 1. Sulfur contents in carbon black

Samples Sulfur contents

Vulcan xc-72(Vul) as received 0.51

Vul: 1000C, H;, 1 hr 043

Pt/Vul: 900C, CO, 1 hr 033

Pt/Vul: 900C, H,, 1 hr 0.44

Pt/Vul: 800C, Hy, 1 hr 0.48

Pt/Vul: 600C, H;, 1 hr 0.7

Pt/Vul: 400C, Hy, 1 hr 1

Pt/Vul: 200C, H,, 3 hr 1.92

Acethylene black(AB) 0.38

Pt/ABC: 900, H,, 1 hr 0.30
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Fig. 4. Current density in half cell and sulfur content in

catalyst as to sintering temperature.
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Fig. 5. Cell performances as to catalyst contents in elec-
trode.

Anode: Hx(25.2%), Cathode: air, Temp.: 150C, 120
% H3PO,

F AFUEote] BAE vepd 2ol A Mo x
F2 27 2EAME 276 2 AFULEE ot
A ko] Aol mep v AFHE Bk ole@
ez Zojo] gAHA FFa(Fee] 23 5),
=9 flooding, #2] Fujzs, A ot 55
T Aot Fole FAHAL g2 2HE A 7H1000 hr>)
el §A3] vhehtA] wew(4] 454 flooding 3
sl Aol vbEe WA FAFe ZAbste] 8 A3 A3
e} whebA Fig. 4ol Ao} 3bo] o] <kt dRd=7}
A S Bolw w FE kol 2 Fvje
AS-(Cha 2ol H5) AFEsE ¥l 79 e
Bo} o] EaAj7} ojuAR AFH Tl dR(Foh=E
@& vk ®atek

o,

I

il

3-2. HojigX|Zof| ulg M3MEs DE

Fig. 5= 900C, 2217l A 78 #ofo et
< Zalsbd A Ay Ao ghdx o qe] 54-E L}
ehiodch AR AbskAl s Fr1%led g 3)F
29 ggsko)] 20%9) AL ksl papo] 2E ¥
25.2%2] 442 E87}2(748% = CO,) & AH&-3ksich
odfoll o] Az 0. 2= SelghR] ek 6 w/ool
o] AFL AxE 4 ook 2ol Fefjake] F7t
42 AFUEE Aeshd Yoz vdsiA] =
oteh o] 7 FHullo] AX L ubg site(3AA W) ZHE|
wal doizl HajA% T jaiFor FEE 9
At wkS siteo] A9} “dead” Fo} 7t Z7hebalvl o
olg} A7t=Eldct 3w/oEvlE A M=o FA=
0.2 mmellor, F45E 0.7 VelA o 150 mA/em®
o]t

—

dr rlo ~»

o

o)
15

31528 K323 1S 19944 28

4
160 7~ e S e 86
l///?)
o 1401 % F8o
£ / A
9
‘é 120 / s
o / £
v
100 / / s
o ;- N
§ 80" / /L—-> &5 O
5 "
(@] / A
60- / /A 60
L A
40 . : ———— 155
0 0.05 0.1 015 0.2 0.25

Catalyst layer thickness ,mm

Fig. 6. Cell performances as to catalyst layer thickness.
Anode: Hy(25.2%)/COx(74.8%), Cathode: air or O,
Temp. 150C, 100% phosphoric acid
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Fig. 7. Cell performances as to operating time.
Anode: H»(25.2%), Cathode: air, Temp.: 150C
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Fig. 8. Cell performances as to concentration of electro-
lyte.
Anode: Hy(26.2%), Cathode: air, Temp.: 150C
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Fig. 9. Cell performances as to gas pressure differences.
H, pressure(mmHg): (a) 760, (b) 765, (¢) 770
Anode: H(25.2%), Cathode: air, Temp.: 150C, 120
% HiPO,
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- 11. Cell performances as to gas flow types.
Anode: Hy(25.2%), Cathode: air, Temp.: 150C
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