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Abstract: The preparation method of Raney nickel catalyst and the effect of promotor for the hydrogen electrode in
alkaline fuel cell were investigated with electrochemical methods. The best electrode performance was observed with the
Raney nickel which was obtained at 700°C of sintering temperature and 60:40 of nickel:aluminum. As titanium was
added for promotor, the activity of catalyst and characteristic of electrode was improved. Especially, the electrode
containing 2w/o of titanium showed the maximum mass activity of 2.4A/g and its mean particle size was 5.7um. The
resistance and capacitance of the electrode containing 2w/o of titanium, measured with AC impedance spectroscopy,
were calculated to the 0.32cm? and 0.42F/cm?, respectively.
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ig. 1. Cumulative particle size distribution of Ra-
ney nickel catalyst according to the sintering
temperatures for Ni-Al alloy.
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Table 1. Physical Properties and Electrode Perfor-
mances of Raney Nickel Catalyst obtained
from Ni-Al Alloy with Different Sintering
Temperatures

Sintering| Mean |Surface |Porosity | Pore |(Current

tempera- | particle | area (%) area | density
ture size | (m%/cc) (m¥/g) |(mA/em?)
() (¢m) 0.7V vsNHE

600 10.68 | 0.6903 | 52.28 | 0.652 407
700 12.11 | 0.6436 | 48.45 | 0.432 450
800 14.10 | 0.6137 | 26.95 | 0.166 421
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Fig. 2. Pore size distribution of Raney nickel pow-
der according to the sintering temperatures
for Ni-Al alloy formation.

(a) ---600C (b) —700°C (c)—-800C

A 71Fe EAGHIE ATl F2F 290 H
D8 27425 E W3lAA ¢ Raney YAZu9
71FEEE FAG e 2 A9E Fig 20 vehd
Ak, 2ALEs} F1ESE E J)FES FHEH
o A7) TS A3l adte A4S Jetdidn 13
& 600CH 700CE AAARE i 52.28%%}
48.45% 2 w]%¥ z+e 2+w 9x|gk 800CY 42AL
= 7)FEe] F43 sl 26.95%F vie}
Wz 600CH 700T A= 2] 800CHME 2
pm o)3te) wlA71Fo] A EAYsA] o} FaFE
Raney V# Az 222528 Agslx] ¢t}
A9 ARZAZ de YAz, 29EH V)T E
SogRE HAIEAS HEIE 600CY A9t
744 $481A Vel g x|t 700CE 423k o
o7l vz ASE AAE o M £ AFLE
E vehddch. 2 2 224 odojzl Ni-
Al 29 XRD patterng A Beton o] Fig. 3
of ehligleh. 600CAld A2AAZ Ni-Al 59
74% Raney A AzAld] & dgsjcty ¢ejxl Ni
AL} NiAlLe] §X9)a71 79 A=A gdgton,
700Cel A= Ni,Als ¥ NiALS| EA49a7t & W
so] &g & 4 gisith 800C oJAtelAE NiAl
of #Fste st AashdA NiALY =37} 71
HRAAE o] 2 oAdlxE FFY dREo] A4
o] Ho] 1Ux 9] 3Fo] Az Frjo) FPHL
FaAFA ek 283 800°C o)) £ALE A
dojz] 4 mortardl] Zojx] ELE wE o Q8

J. of Korean Ind. & Eng. Chemistry, Vol.4, No.2, 1993



376 $AF -
“NiAL @ Ni
§ Ni,Als Al Ni
R ‘ iy
_ (b)
2 N
<
5 .
Bl Lot b | ]l* |
S0l i it e
(c)
AN
¢ i 2
‘n‘..'t o | .l:‘ Rt |:|: [l
20 25 30 35 40 45 50 58

20 (degree)

Fig. 3. X-ray diffraction patterns of Ni-Al alloy.
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o
=

Fo] B2 HA ¢ woj|R ol ¢FuF
£X7]7] 2o ng, 24erE 700C} A
Adsieia gEe] o9 AL 700THA 424

AlA FoiE Azstdct.

£

3.2. LiZgta sl M2 S0EY

Raney Y#l #z:Al JaAd=E 60w/o, 50w/o,
40w/o2 HIAA Q& Zuf9] gixzy] 5 AuEE
& £A3}e] Table 20 Vehigdth. sizkz7]¢] A
35 AdRg Jd o] goldeE 2 AEY
EAgo] Al e gold FF dA=7N7} Folet
ot & Aol glsdeh
YAz dFo)Fe] gdeks wskA Az 700°C A
272 H 7|4 dojxl FvjE AFE AA}ste
AFLEE SAsi9en 2 AFHE Fig 400 ek
ok 2o M9} zbo] AFAFTS A Fekol F7}
ol et AFLEsL Fulsieen A o)
60w/olme] FujE AM83 o] 450mA/cm?e)
7 & AFUEE Jehygick

olglg A% b33} 7o) F 1A ol Hgd
2 ol;}_

A= 7182 9L & 5 Ut F, 27
e durkre FHEES 51# B A7) 32 A
of Rl AAES P4 2 sitert HA

aL

L of

u

et}

e

oL
[}

dstet, A 4P A 23, 1993

500

450

4004

3501

300 4

250 4

Anodic current density(mA/cm?)

200

40 45 50 55 60 65

Nickel contents(w/0)

35
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Fig. 5. Pore size distribution of Raney nickel
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Table 2. Physical and Residual Al
Contents of Raney Nickel Catalyst ob-
tained from Ni-Al alloy with Different
Nickel Contents

Properties

Mixture for|Mean Specific | Porosity | Residual
Ni-Al alloy |particle surface (%) Al contents
size area (%)
(gm) (m?/cc)
Ni(60w/o0)
+ 12.11 0.6436 48.45 3.6
Al(40w/0)
Ni(50w/0)
+ 11.61 0.6830 51.14 4.8
Al(50w/o)
Ni(40w/o)
+ 11.08 0.6554 39.70 7.8
Al(60w/0)
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