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Abstract >> Fe-Ni nanocatalysts loaded on carbon black were prepared via spon-
taneous reduction reaction of iron (ll) acetylacetonate and nickel (Il) acetylaceto-
nate in dry process. Their morphology and elemental analysis were charac-
terized by scanning electron microscopy, transmission electron microscopy
(TEM), and energy dispersive X-ray analyzer. The loading weight of the nano-
catalysts was measured by thermogravimetric analyze and the surface area was
measured by BET analysis. TEM observation showed that Fe and Ni nano-
particles was well dispersed on the carbon black and their average particle size
was 4.82 nm. The loading weight of Fe-Ni nanocatalysts on the carbon black was
6.83-7.32 wt%, and the value increased with increasing iron (Il) acetylacetonate
content. As the Fe-Ni loading weight increased, the specific surface area de-
creased significantly by more than 50%, because Fe-Ni nanoparticles block the
micropores of carbon black. I-V characteristics showed that water electrolysis
performance increased with increasing Ni nanocatalyst content.

Key words : AEM water electrolysis(AEM £ M dfj), Fe nanocatalyst(¥ Lt'= Z0f), Ni
nanocatalyst(L| &l Lt't Z0}), Dry process(?1 Al &)
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Fig. 1. Chemical structures for metallic precursors

Table 1. Weight ratio of catalyst precursors

Metallic precursors Weight fraction
Fe(acac), 1.0 | 0.8 | 06| 04|02 00
Ni(acac), 00(02]|04]06|08]| 1.0
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Fig. 2. SEM images for Fe-Ni/carbon black catalysts. Mlxmg
ratios of Fe(acac), and Ni(acac), were (a) 1.0:0.0, (b) 0.6:0.4,
and (c) 0.0:1.0, respectively
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Fig. 3. EDS spectra for Fe-Ni/carbon black catalysts. Mixing
ratios of Fe(acac), and Ni(acac), were (a) 1.0:0.0, (b) 0.6:0.4,
and (c) 0.0:1.0, respectively
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Table 2. Elemental ratios of Fe:Ni synthesized from various
mixing ratios of metallic precursors

Mixing ratios of Fe(acac), Elemental ratio
and Ni(acac), Fe Ni
1.0:0.0 1.00 0.00
0.8:0.2 0.75 0.25
0.6:04 0.51 0.49
0.4:0.6 0.42 0.58
02:0.8 0.26 0.74
0.0:1.0 0.00 1.00
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Fig. 4. TGA curves for Fe-Ni/carbon black catalysts. Mixing ra-
tios of Fe(acac), and Ni(acac), were (a) 1.0:0.0, (b) 0.6:0.4,
and (c) 0.0:1.0, respectively
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Table 3. Loading weights of Fe-Ni catalysts on carbon black
synthesized from various mixing ratios of metallic precursors

Mixing ratios of Fe(acac), |Loading weight of Fe-Ni catalysts
and Ni(acac), (Wt%)
1.0:0.0 7.32
0.8:02 7.28
0.6:0.4 7.11
04:0.6 7.02
0.2:0.8 6.94
0.0:1.0 6.83

Fig. 5. TEM image for Fe-Ni/carbon black catalyst. Mixing ratio
of Fe(acac), and Ni(acac), was 0.6:0.4
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Table 4. BET surface of Fe-Ni catalysts on carbon black syn-
thesized from various mixing ratios of metallic precursors

Mixing ratios of Fe(acac), and BET surface area
Ni(acac), (mz/ 2)
Carbon black 214.8
1.0:0.0 109.1
0.8:0.2 82.8
0.6:04 77.3
04:0.6 72.4
0.2:0.8 66.6
0.0:1.0 62.1
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Table 5. Water uptake amount of Fe-Ni catalysts on carbon
black synthesized from various mixing ratios of metallic pre-
cursors

Mixing ratios of Fe(acac), and Water uptake amount
Ni(acac), (Wt%)
Carbon black 8.85
1.0:0.0 8.05
0.8:0.2 7.86
0.6:04 6.41
0.4:0.6 6.02
0.2:0.8 5.82
0.0:1.0 4.83
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