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A Study on Electrode Preparation for Alkaline Fuel Cell

Jin Ki Hong, Kyung Ju Lee, Wha Young Lee
Dept. of Chemical Eng., Seoul National University

Abstract: This study is proposed to investigate the effect of electrode preparation method for Alkaline

Fuel Cell using NaOH as an clectrolyte on the Fuel Cell performance. The materials used for the prepara-
tion of electrode are Pt and Ag on Vulcan XC-72. Surface area of Vulcan XC-72 have different values

according to the pretreatment conditions and the dispersion of Pt.is dependent on the impregnation

Particle size of Pt impregnated on unpretreated carbon was observed to be 20 ~ 40A and that on

pretreated carbon in N, stream at 950°C was found to be finely dispersed lcss then 15A. The electrode

performance was affected by the particle size of metals and operating temperature. It was revealed from

this study that the optimum particle size about 30A and optimum temperature range is between 90 ~

100°C.

M2

A9 AAE AYEEHOZ WMAA HIE
Aasle daAx= 1839d F59 William R.
GroveZol 93t A& 2= o] A7 APHIY
om 1% 1960dTh vl=e) ofER S-FAF A
oz AY TF LR ¢Ze dudA(Alkaline
Fuel Cells: AFC)7} 7igtslo] £33 4 @ FALE3F
oz Ag3l @ o)F 954 NEFFFdez o
A1 & 8 A 2] (Phosphoric Acid Fuel Cells; PAFC)
o} 8829 A8 A= (Molten Carbonate Fuel
Cells; MCFC), & &) A= ¥ A (Solid Oxide
Fuel Cells; SOFC)5¢] @77 1351 Ao,
21

ARARAE FFex] wat 300°C olFlAM &
HE ALy A8HA Y 300°C o)A FAH
1ed ARAANE BFE £ AR AHEHE A

> 4

e

e’

Ao £Fo| ety gz ARAA, A ER
AR, Sge1d g4z 2ARHE JdRAA
oz 28 4 Uk 53 &y dadAs
60~80°Ce] W& &M #HEH I e drdA
o} 5 A4S 98 F o Fu2 s A
&g Pa7 &4 ¥ P Rol QY
o] Eo] W Fof FFo] gloy de] 84 7
£ CO2 F43t A3 gato] o] go] A4
g AR Aso)l A HER 1Fre FaE
Abgsjor 3te 718 ASIAIR AMREE BE ¥
71 0.03%<) CO27F T o] glomg o] & A A
sjob sh=Rol BA g o vetn ik, 2, 3.
Ag AR el oA AA AYPH1 Ae A
Pargke AR ukgo] PP o3 A FA Fell
g A9 AHAS TEEE matrixdl dF A
£ 2o AL YN 7] AT HF AN

# A7t =3 ek 53 AFL By A

s 4

—87—



F37] - 0] A F - o)3}og

A2 714e] due} AshAl 2 n uAQ o)
9] 340l FAlol Wt uhg A e o) YA 4
UAA A2 = ofof Fri(1, 4, 5].

B dFoMe €2 d8AR FI2A 2 glof
Al AFARS AFE-®  carbon black(Vulcan
XC-72)9] AAgo] e wFZue Y FHES
TEM, XRD 7' 5& ©] &3l dolrgict =3
carbon®| HHerl F& FaA mAE JFL
TPDE %3t =AML, ZEAA S5Az A}
&5 = PTFE®] 3Hrlo & Ao gAdes
F9] 71AB 29 8L st pore FAE ¢ Hr)
3}+ ammonium bicarbonate®] H7}o] weg A=
P& SEME o] &3t Yolryr) nixgtos
HEAEE FPstd AFUR A7 A F
e U 939 G, Ug A oz &
Zol & AR S 20 B YAZYZ AR
o] 7he & o) g ATE FYs

24 ¥

2.1. Carbon Black2| X *{2|
ASEAZ del 8= = carbon black$!
Vulcan XC-72& ¥#ES 2% ¥ &3ty glon &
FAE de ez ¢8A Aok WA carbon
black-2 A 2] g2 24 carbon blackd] ¥ §5 o]
e HLEES AAST FHA L YA 3 A
o surface heterogenity® Z7IAZo=Z3} car-
bone] A443E 7 4 9lon oldme} ool B
MEE W3 A7 Zel o sinteringg WA
dth, B Ao+ carbon black & th&3 & 3
HA Wy o g Al g stn AN 3z 7
-9 AA g IARL A9 surface areas} &
o} 9] dispersiondl] th 3} Bl W AES] Bk}
AA g W2 o537 g,
1. 950°C, A4 EH 7)ol M 5A1Z A&
2. 500°C, Air #5719 A4 5A12F X g
3. 2. HNO;, reflux temperatureo) 2] 24217+
g
2.2. Zoie| EX|
AFEZvlae FoFY Fa2 938 AHE3HY
o, A4 F2s WFD & 58 AR

th Fvle g ahe BFge FHFF LA
7 4890l carbon black-& €A 45°Coll A stir-
ring AAFE ARATE $HoE @A Agoy
Z) 7} @X " carbon black& AF-&o) A 24217 A
ZAIZIF 80°CollA 24A13F AXAIAY. 28 ol &
3 AT H-9 AgNOsE 5750 Ho Wig 24
o] Aeo g2 yos g@x AFon zH AL
AojA F&oz FUL WF o) A9 350°Co
A 2R3 Bt AR VI, &Fe] A=
450°C F2EH 71004 3AES AA s @
Ad Fole] gAFe WIn & ztzbe] fhsty
Swt29t 10wt%& AH8-slon 928 Zujo
g AL Xray 38U TEM 719& o] 43519
33}

23. H.2t 02| TPD &Y

274 Wy o2 AH 2§ carbonol] TAH
Tl F249 Ha9 0:9] Aol Al7je AAe) o] o
TS doly] 95t TPD 8L 58 st} 4
e Whg7lel 20 250mgg AT F4 297
AA 120°Cell A 2083 7o Em AzAF| T
350°CAAM 2A)17F B BN F Arg T3
A 2083 LEE R AN AeAA] Lx
& Rk A2dA $£a2E a3
AlZl F carrier gasE 110ml /min®] £52 &
AN 2EE 500C7HA 2087 WA 8
ZE e F42E 24X Yo 4tadd WE TPDE
Faol 792 L Wy o)} carrier gasE $4
9] 7% Ar gas& 429 7 ¢ He gas& A12319
=3

24. M0 HIZ 9 HISAH

24.1 M3 X|Et

B3 AEE At ARE AT 42¥9 A
71848} gi-go] Aoy FrlEx} A A over-
flowg =3 ¥-& 717 A whgHo) =8 &+
AE T2 JEE T 7AENS, A9 14
H BEE B Fo A3 AEEE ZF7AH
FE AFAANZ 74 HAG 2oz e 2o}
2 € carbon black®$] AFY 3mle] &% 0.48
ml¢} PTFE 30-J & &#3lo & 4o PTFEY %
ZFH|7} 30wt%rt HA DEJLn 2~3ml9 iso-

-58-



YFaeiA g2 Al 2W A 151909 129)

propyl alcoholg A7}aiA rollingdted A2 &1
o AR e E§EbH] 94 carbon
blackS ammonium bicarbonate ¥3} 83}
PTFE 30-J¢] @847 st 2 42 ¥ iso-
propyl alcohol& 7138t FvF& vte & W=
e wyog AErt oA wHE FwlF
7)H A28 A2 XA A Z AHE-F stainless steel
o A AFE AFEHALY, o] AFE AL #
$171, 250°Cel A 2212 F<t 74 st 71AM B4
9] ammonium bicarbonate & A AT EM pore &
HAA7)3[7] PTFES ZAgHAl Q&3 244 o

& 78t A1A 4 0.3~0.4mm F x| thFA 7]
AGAAZe AT AT Az W =F
£ Fig. 19 Jehidct

& « AKC Carbon black WA e
N 1
Carbon 7} &el @
] 1
PIFE Y LU F W L)
1 1
iso prorylalcoho! W7} PTIFE &4
] |
AJa 2} Mot rolling Rolling

L J
|

Fo& AU
|
LEREER EL

|
o3y BIA

Fig. 1. Preparation method of electrodes.
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Fig. 2. Schematic diagram of experimental Unit

O Vent fiz Yant

MAGNETIC STIRRER

uJ U

Fig. 3. Details of Unit Cell.
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Surface area
(m? /g-carbon)

Pretreatment method

1. unpretreated Vulcan XC-72 237

2. pretreated in N, stream at 247
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4, after 3. treated in conc.
HNO, 24hr
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Fig. 4.1. Micrograph of platinum particles impre-
gnated on unpretreated Vulcan XC-72
and reduced in H, stream at 623K
(x800,000).

b

Fig. 4.2. Micrograph of platinum particles im-
pregnated on pretreated Vulcan XC-72
(pretreated in N, atmosphere at 1223K)
and reduced in H, stream at 623K
(x800,000).
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Fig. 4.3. Micrograph of platinum particles im-
pregnated on pretreated Vulcan SC-72
(pretreated in air atmosphere at 773K)
and reduced in H, stream at 623K
(x800,000).

Fig. 4.4, Micrograph of platinum particles im-
pregnated on pretreated Vulcan SC-72
(pretreated conc. HNO,. 24hr) and re-
duced in H, stream at 623K (x800,000)
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Fig. 5. XRD patterns of Pt supported on XC-72
according to pretreatment,
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Fig. 6. Desorption rates of H, from Pt/Vulcan
XCc-72.
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Fig. 7.1. XRD patterns of Pt/Vulcan XC-72.

(a,b) impregnanted on the unpretreated
Carbon. .

(c,d) impregnated on Carbon pretreated
in N, stream at 1223K.

(a,c) reduced in H, stream for 2hr at
623K

(b,d) after (a,c}) reduced again in H,
stream for 12hr at 773K.
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Fig. 7.2. XRD patterns of Pt/Vulcan XC-72.

(e,f) impregnated on Carbon pretreated
air atmosphere at 773K

(g,h) impregnated on Carbon pretreated
in conc. HNO, for 24hr.

(e,g) reduced in H, stream for 2hr
at 623K,

(fh) after (e,g) reduced again in H,
stream for 12hr at 773K.
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Fig. 8. Desorption rates of O, from Pt/Vylcan
XC-72.
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Fig. 9.1 SEM micrograph of catalytic layer of an
electrode.
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Fig. 9.2. SEM micrograph of gas diffusion layer
of an electrode.
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Fig. 10. The effects of Carbon pretreatments on
electrode performance (5wt% Pt/XC-72)
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Fig. 11. Plots of current density vs voltage for
Pt and Ag catalysts in Cathode (anode:
Swt%Pt{XC-72).
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Fig. 12. Plots of current density vs voltage for
the amount of anode catalysts (cathod:
10wt%Ag/SC-72).
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Fig. 13. The effect of temperature on electrode

performance (anode: Swt%Pt/XC-72,
cathode: 5wt%Ag/XC-72).
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