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Abstract — New fabrication method of gas diffusion electrodes for PEM fuel cells was developed to minimize the effect of
polarization that causes the decrease of cell performance. The cell voltage drop in the high current density region was signif-
icantly decreased by the influence of the bimodal pore structure of gas diffusion layer which is established throughrpore forme
Li,CO; and heat treatment at 3%D. Pt/C utilization was improved by using hot coating method for catalyst layer that doesn't include
PTFE and glycerin. In $0, single cell system at P& and 1 atm, best performance of 517 m&/@n0.7 VV and 0.52 W/cfmat
0.5V has been obtained with Nafftiri5 membrane and 20 wt% Pt/C(0.4 mdicinaded electrode assembly.

Key words: PEMFC, Pore Former,,00;, Hot Coating, Bimodal Pore Structure
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Fig. 1. Schematic of mass transports at the interface between cathode

and membrane.
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Table 1. Characteristics and fabrication conditions of electrodes

Fabrication method

Electrode type —
Gas diffusion layer Catalyst layer
Type A wh pore former w/@ glycerin
Type B w/ pore former w/ glycerin
Type C w/o pore former w/o glycerin
Type D w/o pore former w/ glycerin

Dwi/: with, Dwl/o: without
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Fig. 2. Flow diagram for the preparation of electrode using pore former
loading and heat treatment for gas diffusion layer and hot coat-
ing method for catalyst layer.
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Fig. 4. Specific (A) and cumulative (B) pore volume distribution of the
gas diffusion layer with or without pore former loading and heat
treatment: (==, V) without heat treatment and pore former load-
ing, (==, [1) heat treated without pore former loading,  ,A)
heat treated with pore former loading.
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Fig. 5. Schematic diagram of the bimodal pore forming mechanism for
gas diffusion layer.
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Fig. 6. Scanning electron micrographs of the surface of the gas diffu-
sion layer at each preparation steps. (a), (b): before acid treat-
ment; (c), (d): after acid treatment; (), (f): after heat treatment.
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Fig. 7. Cyclic voltammograms of electrode fabricated using hot coating
method and conventional glycerin method(Type A vs. B).

Table 2. Effective surface area and catalyst utilization of electrodes pre-
pared by different methods for catalyst layer from CV result®

. H ti kEffect f Catalyst
Preparation method ' 2 adsorption peakEffective surface Catalys

area(mC) area(m/g)  utilization(%)
Hot coating method 67.72 62 57.6
Conventional method 32.99 39.3 28.1

DAssumptions[14], 1. Pt particle mean diameter: 2 nm, 2. density of Pt: 21.4
g/en?, 3. surface charge of Pt: 2uC/cn?
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Fig. 8. Influence of the pore former loading in the gas diffusion layer on
the performance curves for H/O,, PEM single cells at 75C, 1 atm
with 1 cm? active electrode area and 20 wt% PY/C, 0.4 mg Pt/chin
the catalyst layer fabricated by hot coating method(Type A vs. C).
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Fig. 9. Comparison of polarization curves of electrodes fabricated by
different method for catalyst layer with pore former loading;
(A, 49): hot coating method, §,<): conventional glycerin
method; H,/O, PEM single cells at 7%C, 1atm with 1 cn?
active electrode area and 20 wit% Pt/C, 0.4 mg Pt/chin the cat-
alyst layer(Type A vs. B).

HWAHAK KONGHAK Vol. 39, No. 1, February, 2001



108 A

0.5

404
&
£
— L2
S 2
% 403 ;
s 3
§ -40.2 5
2
[e]
o

-4 0.1

) . . . . oo

0 200 400 600 800 1000

Current Density (mA/cmZ)

Fig. 10. Comparison of polarization curves of electrodes fabricated by
different method for catalyst layer without pore former load-
ing; (A, €): hot coating method, ¥, <): conventional glycerin
method; H,/O, PEM single cells at 75C, 1atm with 1 cn?
active electrode area and 20 wt% Pt/C, 0.4 mg Pt/chin the
catalyst layer(Type C vs. D).

AATAEE 13 Fxst FlEe] 0] AT B3 ARAA s
o BT G Fohur] Aste] 2 W A9 FA3H S
& wgAAe) AEAEe FAREOR, e 2o A8

o
ie
32
o

B3l olF 7|FTRE K 7RSS A= il AR AT
7R FHZ olF 7|2 water floodingl 28 ZAFEE FY
oAx9) AFEE AA TARAZA L ole AXTIFe] &9 WjEER

AT o 2H HFe E A wHo| FYHA] wjiEel o= A}
B9

(2) A FEVSAA T F0) o[ §HS PYATV] A Foi3
)
[}

£33t hot coatingl -2 Fnl5-& Axd A=) Fuf o] &EFH F
we-gmAe] FEAHAE A e A vle) ZrkEed, o 4%
= FAA ARAR Y] Adso] A EEHAT

slstzst M 39¢ M 15 20014 28

(3) ¥ d7ollA AxE AT AFoE PG FhAt TR
A28 9] 5L 20wi% Pt/C(0.4 mg Pt/chs} Nafior®115 2H&
ARE-8EAL 75°C, F7It &AM A8E W, 0.7 V] A Ao
517 mA/cnfe] AFEES el oH, 0.5 WA AuidEds 052
Wiecmtg ATk,

1. Ward, C. A. and Garcia, J. AJ: Power Source$6, 83(1997).
2. Passalacqua, E., Lufrano, F., Squadrito, G., Patti, A. and Giorgi, L.:
Electrochimica Actad43(24), 3665(1998).
3. Lufrano, F., Passalacqua, E., Squadrito, G., Patti, A. and Giorgi, L.:
J. Applied Electrochemistrg9, 445(1999).
4. \Voss, H. H., Wilkinson, D. P., Pickup, P. G., Johnson, M. C. and Basura,
V.: Electrochimica Actad4((3), 321(1995).
5. Nguyen, T. V..J. Electrochem. Sqc1435), L103(1996).
6. Wood lll, D. L., Vi, J. S. and Nguyen, T. \Electrochimica Acta
43(24), 3795(1998).
7. Giorgi, L., Antolini, E., Pozio, A. and Passalacqua,Bectrochim-
ica Actg 43(24), 3675(1998).
8. Shin, C. S., Lee, K. D., Lee, S. J. and Lee, THWAHAK KONG-
HAK, 36, 387(1998).
9. Fischer, A., Jindra, J. and Wendt, Hl.:Applied Electrochemistry
28, 277(1998).
10. Paganin, V. A., Ticianelli, E. A. and Gonzalez, ERApplied Electro-
chemistry26, 297(1996).
11. Escribano, S., Aldebert, P. and Pineri, Electrochimica Acta43
(14), 2195(1998).
12. Wilson, M. S. and Gottesfeld, S.:Electrochem. Sqd39, L28(1992).
13. Chun, Y. G,, Kim, C. S., Peck, D. H. and Shin, D.JRPower Sources
71, 174(1998).
14. Cheng, X., Vi, B., Han, M., Zhang, J., Qiao, Y. and Yu].JRower
Sources79, 75(1999).
15. Kumar, G. S., Raja, M. and ParthasarathyERctrochimica Acta,
40(3), 285(1995).
16. Wilson, M. S., Valerio, J. A. and Gottesfeld, Bectrochimica. Acta
40(3), 355(1995).



	기공형성제 Li2CO3 및 Hot Coating법을 이용한 고분자 전해질 연료전지용 고성
	공창선·이태희†
	연세대학교 화학공학과 (2000년 7월 13일 접수, 2000년 11월 2일 채택)

	Fabrication of High Performance Electrode for PEMFCs Using Pore Former Li2CO3 and Hot Coating Method
	Chang-Sun Kong and Tae-Hee Lee†
	Dept. of Chemical Engineering, Yonsei University, 134 Shinchon-Dong, Sudaemoon-Ku, Seoul 120-749,...

	요  약
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	참고문헌



