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Abstract: Pt/C powder which was used as electrocatalyst in a Phosphoric Acid Fuel Cell(PAFC) was fabricated by colloid method. It was reported that
the sulfur from reductant, Nas$:0s, worked as a poison against catalyst during long term operation. To remove these sulfurs, we try to treat Pt/C
powder by three different methods. First, we tried to remove the sulfur according to temperature and time in He atmosphere. As the heat treatment
temperature is raised up, the effect of the removal is increased but the electrode performance is decreased because of the growth of Pt partxcle size. The
optimal heat treatment temperature is 400 C, the size of Pt particle is approximately 35~40 A and the electrode performance is 360 mA/cm’” at 0.7 V.
At 400 C, even though the time of heat treatment is extended, size of Pt, amounts of remaining sulfur and electrode performance is almost constant.
Secondly, when we removed in a crucible at 900 C the removal of the sulfur was not better, but the size of Pt particle, approximately 80 A, was
smaller than that of heat treatment in Hz atmosphere at 900 C. Lastly we treated with solvents such as acetone, benzene, and carbon disulfide. It was
observed that sulfur components were removed partly by extraction with solvents, the electrode performances were similar each other.

Key words: PAFC, Sulfur

1. =2 Adrta degg AAse 4 Fa7tart A8 FEH
AbstEdubgo] ojste] WA

AR AANE A A AYAgoeA FEL wa g} dF Q4E dndA e A5 AHA ASF0E AEHE B
AAE 19399 979 William R GroveZdl 93 Aoz wet a9 clg7HIE Fele Aol $2Y AR diFda ok
g9z, AA7bA, dEe, Ag So d2E Adsd ge i 3 dgdAe AFe AMEHE FEEYS ] BFE 28] A
27 ZoA Qe ‘_/kg_[_a A7|URA S Q= B o] Ti1]. oz AE Y, FAHETY, deg g4y, ERo=y
dRAAE TAELO] BI, COIA MES AAGY #7304 Fol d7H gt 089 HI HE @_‘,} ai°]‘: Hol 743
of g gsko] Am, _n_‘ﬁ‘E—/] Mu)z QR 2L BAFE AT 9% ol WEE FAT F JLE A2 2
782 98 2 97 WP gA duAE A= AHZ B & ey o] Zzol=ye FAMeEE FREEY AN FUHS
na wn AlAdolth ARAAE ALREE WeAe £54 et FAR FYAA NaS:07F Pt-S9) 202 s o Ar)e
QY ARHA, PR AN, RAVAAY A=A, § 0TIl S22 AEAAE 4AA o= BALUN A
goud 9R47, LANNEY 9RUA oz pREn, o 39S ANE T Adel BT ez ddA UAEL ¥
Z ANAZA AN AFLFE Ay dgAAE 200 C A5 A ME 39 AAE 3 =g JESHLH 39 AAE
A AEaE, $Fcathodeldl s F717H FFAL $FHanodeyel s = SFAE HERUG

FAHes FAgd A% Fo F3et oo wWE 34w E

b 2 A% ool jechi _ zAEtg BF e 94A4arlE XRDEAH TEMARIE S8t

F e-mail: jeshim@hotmail.com) gAsdct F4 B0 &= w2}l 200 T, 400 T, 600 T,

486



A4E ARAAE AFZo|A 2NN B AA e IS A 487

rE

800 T, 900 TolA 1A7 B EXet & 257 3o #39
3ho} WiF 9 AAAVIE AHHEYTE 200 T, 400 T BFdA=
3AZtE 5AZE B €A A WHAE AESASG £3
Lol A AFUt A3 sk AL RS st 900 T
o #9A BA7IA GAE Axdte AR Fo FE& 2AML
gt #8, o2 714 &) benzene, acetone, carbon disulfide &
& AHgE aEA & £EAA ARt S AEdAL,
oo wWe &9 AALH AT 4% F& FEsHU

By

2. dY ud

2.1. A2k Y X2

g2 U5 CabotAte) carbon black$! Vulcan XC-72
(specific surface area 254 m¥/g)E FUA 9171914 900 T, 54
b Bk gAeste ARgsgR, MIFAze oA AFARE
PTFE (polytetrafluoroethylene) dispersion solution (DuPont Co.,
Teflon 30-D& AHEatHch 71A&d5 22 A8 carbon paper
= d¥ TorayAtY carbon paper (TGP-H-060, thickness 200 zm)
g AR WEEoiazes AHEE AsiEAt (HPtCls -
6H0)% #9AZ AME¥ sodium hydrosulfite (Na;$0:) 2
phosphoric acid (HsPOs), £4+8}1  (P:0s), acetone, benzene,
carbon disulfide, HCl 5& EF S8A194S AHEstdd. ¢4 A
2459 HAE $8lH u=F E-TEKAIA AZe 43 (Pt
loading 05 mg/cm’)& FYate] A3

2.2, Qe I ® M=
8 w/o ol =& e YAE A= A FAL I
& S2d Yolx FRAAT ABHL e 4 FEAE
A 4 57 e g 22 AgS FYSAT
A AAL & woo e 25 wio FdFrased 3:19 ¥
2 42 F A2dA 247 50~70 CTAA 1A A= 7HEetHA
e

[] 37
< 3

o)
hoy

HEAZT 2 F g s eSS AASY) S8 100 T2
1A 7hgstget o] BAE A4S 0 T, 80 mmHg} 74
oA ZFe & FUAA 100%9) A4S BHERT o] o A
o] pyro-phosphate =+ poly-phosphate£9] &2 FA L 97
871 84 % T, 80 mmHge =A& FASHHT.

2.3. E20|= Hojl 2f8t Pt/Ce| M=

AWM I (HPCl - 6H0)E SFFN 59 222 60~65 C
2 §A313, of §%e] #AA sodium hydrosulfite (Na:$04)S
daligAak Fo] WFd gidlo 1:8 [HWF: gAY E5E H
2 =9 MM AHAIZ F 1A 5 AL auEE uE 2
ZolE L& HEQT o F& Ao pH $EE (22 &
AsteA wEAZAY vE 289712 E4A7 FHEEAS o] W
B FRolt £dd Ro] 20/ AE FE3) AWAI|EA FHE
£ 99 HE& 9A AZleH, o]F dHAZ F 40~50 TolA
Az A3A2E PYC £TE At oo wiZte za}
&7 $13l9 DC Argon Plasma Emission Spectrometer (Spectra
Matrix Co., US.A)E AH&ste] £4% A7 9% o4 o] &
ALRAEE Aottt Aol 93 FFEA JAAE GRS
£0] 9% ol Y& st FRol=yol 9% PY/C FrjAz
774§ Figure 19] YeERYATHS].

o] HAAA Pt-S colloid?} AR HE wHAUES T&3 2,

2Na;S:04 + 202 + 2H,0 — 2NaHSO; + 2NaHSOq (1)
2NazS:04 = NapS05 + NasS:05 (2)

| HoPtCls - 6HO solution + NasS0: |
!

] Colloidal solution ]
|

r Carbon black dispersion |
|

| Stirring, 20 hr |
|

| Filtering |
|

| Drying |
}

[ Pt/C powder ’

Figure 1. Manufacturing process of Pt/C powder by colloid method
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Figure 2. Fabrication process of gas diffusion electrode.
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Figure 3. Scheme of half cell measurement apparatus.
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Figure 5. Comparison of amounts of sulfur as to heat treatment
condition.

Table 1. Comparisons of Removal Ratio of Sulfur, Particle Size
of Platinum and Current Density

Condition of Pt/C Remaining Removal Particle  Current

-solvent amounts Ratio Size Density

-time of sulfur  of sulfur of Pt at 0.7V

~temperature (wt %) (%) (A)  (mA/emd)
none 740 0 30 60
acetone™ 391 47 30 50
benzene™ 2.9 60 30 60
carbon disulfide™ 276 63 30 65
200 C( hr, Hy 6.02 19 30 35
200 C(3hr, Hy 538 28 30 50
200 C(hr, Ho) 430 42 30 65
400 T hr, Hy) 0.82 89 3H5~40 360
400 C(3hr, Hy 0.78 90 35~40 360
400 C(Ghr, Hy) 0.73 91 35~40 360
600 C(1hr, Hy 0.73 91 50 300
800 C(1hr, Hy 0.15 R 55 170
900 C(1hr, Hy 0.12 93 130 175
900 C(1 hr, in crucible) 217 71 80 225
Pt/C by E-TEK 0.82 89 30 275
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Figure 6. XRD patterns of Pt/C powders as to heat treatment
temperature.
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Figure 8. Current density of electrodes as to the heat treatment.
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