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TCorresponding author :
hongkil@woosuk.ac.kr Abstract >> Pt-Fe/carbon black nanocatalysts were prepared by spontaneous re-

_ duction reaction of Platinum(ll) acetylacetonate and Iron(ll) acetylacetonate in a
zz\izzzd 2; gi?fﬁﬁ:figzz nucleophilic solvent and they were characterized by scanning electron micro-
Accepted 23 December, 2022  SCOPY (SEM), energy dispersive X-ray analyzer (EDS), thermogravimetric analyzer

(TGA), transmission electron microscopy (TEM), Brunauer, Emmett and Teller
(BET) surface area analysis and anion exchange membrane (AEM) water elec-
trolysis test station. The distribution of the Pt and Fe nanoparticles on carbon
black was observed by TEM, and the loading weight of Pt-Fe nanocatalysts on the
carbon black was measured by TGA. Elemental ratio of Fe:Pt was estimated by
EDS and it was found that elemental ratio of Pt and Fe was changed in the range
of 1:0 to 0:1, and the loading weight of Pt-Fe nanoparticles on the carbon black
was 5.95-6.78 wt%. Specific surface area was greatly reduced because Pt-Fe
nanocatalysts blocked the pores. |-V characteristics were estimated.
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Flg 1. SEM image for Pt-Fe/carbon black catalysts. Mixing ra-
tios of Pt(acac), and Fe(acac), were (a) 0.5: 0, (b) 0.3 : 0.2,
and (c) 0: 0.5, respectively
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Fig. 2. EDS spectra for Pt-Fe/carbon black catalysts. Mixing
ratios of Pt(acac). and Fe(acac), were (a) 0.5: 0, (b) 0.3 : 0.2,
and (c) 0: 0.5, respectively
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Table 1. Elemental ratios of Pt:Fe synthesized from various
mixing ratios of metallic precursors
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Table 2. Loading weights of Pt-Fe catalysts on carbon black
synthesized from various mixing ratios of metallic precursors

Mixing ratios of Pt(acac), and Elemental ratio (%)
Fe(acac), Pt Fe
0.5:0 1 0
0.4:0.1 0.71 0.29
0.3:0.2 0.53 0.47
0.2:0.3 0.36 0.64
0.1:0.4 0.22 0.78
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Fig. 3. TGA curves for Pt-Fe/carbon black catalysts. Mixing ra-
tios of Pt(acac), and Fe(acac), were (a) 0.5: 0, (b) 0.3: 0.2,
and (c) 0: 0.5, respectively
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Mixing ratios of Pt(acac), and | Loading weights of Pt-Fe
Fe(acac), catalysts (Wt%)

0.5:0 5.95
0.4:0.1 6.17
0.3:0.2 6.26
0.2:0.3 6.35
0.1:0.4 6.44

0:0.5 6.78

Fig. 4. TEM |mage for Pt-Fe/carbon black. Mlxmg ratio of Pt(acac),
and Fe(acac); was 0.2:0.3
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Fig. 5. BET hysteresis curves for Pt-Fe/carbon black catalysts.
Mixing ratios of Pt(acac), and Fe(acac), were (a) carbon black,
(b) 0.5:0, (c) 0.2:0.3, and (d) 0:0.5, respectively

Table 3. BET surface of Pt-Fe/carbon black synthesized from
various mixing ratios of metallic precursors
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Fig. 6. Surface area vs. pore diameter for Pt-Fe/carbon black
catalysts. Mixing ratios of Pt(acac), and Fe(acac), were (a)
carbon black, (b) 0.5:0, (c) 0.2:0.3, and (d) 0:0.5, respectively
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Fig. 7. Voltage vs. current performances for AEM water elec-
trolysis cell
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