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o

Abstract: Oxygen reduction in an alkaline fuel cell was studied by using perovskite type oxides as an oxygen elec-
trode catalyst. The high surface area catalysts were prepared by malic acid method and had a formula of La, 6Srq {Coi-x
Fe,05(x=0.00, 0.01, 0.10, 0.20, 0.35 and 0.50). From the result of XRD pattern and specific surface area due to the
amount of Fe substitution and the consumption of ammonia-water, the complex formation of Fe ion with NH; was the
main factor for both the phase stability of perovskite and the increase of specific surface area. Multi-step calcination
was necessary to give a single phase of perovskite in catalyst precursor. The crystal structure of the catalysts was sim-
ple cubic perovskite, which was verified from the XRD patterns of the catalysts. The activity of oxygen reduction was
monitored by the techniques of cyclic voltammetry, static voltage-current method, and current interruption method. The
activity(current density) of oxygen reduction showed its minimum at x=0.01 and its maximum between 0.20 and 0.35

of x-value in Lag ¢Sty {Co, - xFexO; oxide. This tendency was independent of the change of surface area.
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Fig. 1. Schematic diagram of electrode holder show-
ing screw-type teflon-Pyrex mounting.
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Fig. 2. XRD patterns of Lag :Sry «Coq sFe, .05 oxides
prepared at various pHs(calcined at 550°C
for 5hrs) : (a) pH unadjusted, (b) pH=1.0,
(c) pH=2.0, (d) pH=3.0, (e) pH=4.0, and
(f) pH=5.0.
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Table 1. Calcining Condition and Surface Area of Various Oxides Prepared by Different Methods
. Preparation | Calcining Surface . Preparation | Calcining Surface
Oxide .. Oxide .
method condition | area(m?/g) method condition | area(m?/g)
LaCoO; Solid st. rxn | 800°C, 12hr 4.9, LaCo0; Citric acid | 700°C, 8hr 8.0,
Lag Sro :Co0; | Solid st. rxn | 800°C, 12hr 4.0, Lay 851 :Co0; | Citric acid | 700°C, 8hr 8.1,
La, Sty Co0; | Solid st. rxn | 800°C, 12hr 4.4, Lag ¢Sre ££00; | Citric acid | 800°C, 12hr 4.3,
Lao SroCoO; | Solid st. rxn | 800°C, 12hr 3.6, SrO Precipitation | 800°C, 12hr 0.35
La,0, Precipitation | 800°C, 12hr 14.1, Coy0, Precipitation | 800°C, 12hr 4.1,
gt XRD] a7} 18, 20, 19, 14, 13, 13N & AF&a #5gEE oz, 1 F3PEe] L
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Table 2. Calcining Condition and Surface Area of Various Oxides Prepared by Malic Acid Method

. Cacining Surface . Calcining Surface
Oxide . N Oxide .
condition area(m?/g) condition area(m?/g)
La, ¢Sty {C00, 700°C, 10hr 16.1, La, 6Sro ;Co0; 900, 17hr 9.6,
Lau ssf'o 4C00 ggFeo 0|O3 700‘(:, 10hr 17.77 Lao sSI‘o 4C00, ggFeo 0103 900 ‘C, 24hr 8.01
Lag ¢Sry {Cog oFeq 105 700°C, 10hr 20.1, Lag 6Srq {Cog oFey 104 900°C, 17hr 8.8,
Lag ¢St Coy Fey 0 700°C, 10hr 24.3, Lag ¢Sro {Cog sFep 205 900°C, 24hr 8.8,
La, ¢Sty 4Coo 6:Fe0.31:05 700°C, 10hr 27.3, Lag 6519 £Coo 6sFe 3504 900, 17hr 7.7,
Lag ¢Srg {Cog 5Feq ;05 700°C, 10hr 27.3, Lag ¢Sty «Cog sFeg 505 900°C, 24hr 8.1
42
TGA
ok
af
e _
E w0k ./ Wl -— Exothermic
; Wl /
£ " .
E 38 | . // % 20
H .
2 97 le ’%
: = 0t
S st
3B P -40
. s X R Endothermic
34
0 0.1 0.2 0.3 0.4 05 0 . , )
Fs Substitution Fraction 0 200 400 600 800

Fig. 3. Ammonia-water volume consumed to be
adjusted to pH 4.0(using ammonia-water di-
luted to 10%) : (a) LS4C, (b) Fe 0.01, (¢)
Fe 0.10, (d) Fe 0.20, (e) Fe .35, and (f) Fe
0.50.

o gAY 378 HolA) @t AL, Arhd o
Yos<) ofo] 40ml HEZ AT o] Feel opo] 2
s o o) BuYE 4ol L5
2o Aoz Andr. A% W Fudels 3
Fe 33 348 Y45 352vjole 72

2
o] tAstel xHA Fulel 7lo@h 2oy It

I I“lj

4.1.2. ciobA| 52 X2y
x]]_’f_%}_T’_Z} 8}h iu}li’l 7t lé—‘é{’rﬂl 35t

+dsE, A7 A 335, 1996

Temperature( C)

Fig. 4. Thermogravimetric analysis and differential
thermal analysis curves for the precursor of
Liay 6Sro.+Coq sFey 20s(heating rate © 10K/min,
air flow : 20cc/min).
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¥ wxusty] Aol Sroold) Agste] YA HE
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Fig. 4ell $71297] stelld ELdATH 9 2x4s
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Fig. 5. XRD patterns of Lag ¢Sro Coo sFeq 205 oxides
calcined at 700°C 10hrs.
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2] Agol| AH2F 2o 52 200CANA 308, 350C
o4 30%, 600ClA 3A2F HF F HE 243
At
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°\]_ Lau.tssro,ecol‘xpexoa }{}i}%‘)“ ql{?l' XRD 7é34'§_‘
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Cur,® X-rays 2143 w 20=23°, 32.8°, 40.5°,
47.3°,53°,58.7°, 69.2° ¢ 77.3° |4 XRD EA4 3
=z} Jehdoi[25]. ARATY 3 f4A7 FEE
3 AAGE A2 FEdWAE A T
g HFavbolE F27 FAHASS FAT 5 9
ojth. Fe X|&u)7} QoA 0.271A)& olA@ distor-
tiono] Ea}zte] (208) Well Adst= XRD 54 7
a7} BAEY, o] JIE Fe AghFo] F7Hl
a2t Aab (220) Aol #2ete AZFo= 0153}
o 0.35 oAl A= o]Abd el ke Aoukd T2
Boleh. ols} 72 vl distortion A ﬁJZ}EH
wode] oJgk Ao 2A[26], Fe X3zFo] F7Hgtel
we} Absdlztes) FAdRAEE (26, 27] Fe Xy
0.35 olatellx] AT HPHATFEE HAA HA
t}. Fe X|3afo] Zr}3ol wlgl Lag ¢Sry Coi-xFex0s
AsHEo] e 2AEEAME 47 B FF2Tte]
Ao 2 okA 3= gt

ojgke] SrCO,9 ozt A48 24AE o
deor B7atn ¢AE AARA dsted, ol
nakd A A ) 71F 2EALRE Holg £olA

2ALEE 900C oo EolowH AAY
AL 3 gFalst et

4>LH

4.2. M7|&EtAH
4.2.1. &8 M -HFY
oo xle] Abrgentgo FHSAASY W &

KMol =& LaySry Lo sFe.0s AFE cyclic volt-
ammogram® Fig. 69 uelfiglct. Scan rate=
10mV/s, sweep range= —1.5~1.0V(vs. SCE)= 3}
foh BUUI Aelde HA BAADA £
st A o Abaghdnt % ] Bl ge 4w
o AHM ARYHT Y& & F Aok olg 2
=8 A -AFYe A Tseung?} Yeung[28]

- 9] Teflon-bonded Nd, :Sry;Co0:& AH&3 ZA3d

Wattiaux S[29]¢ Axe} H413k9ch. Kudo &
[13, 3079 La,;-xSrxCoOs3} Nd,-xSryCoO,el 3}
ATel ostd ¢ HFLto]E AbsEAAY A
1322 a3t 2 F /bR A0 oA Yol

pud

% “
Jeba gt
1/202+H20+2e7—’20H> (4)
0% (lat) +H,0+2Co** +2¢ —
Vo+2Co* +20H- (5)
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