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Characterization of Ni-Pt/C Nanocatalysts Prepared by Spontaneous
Reduction Reaction of Metallic Precursors in Dry Process
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TCorresponding author :
hongkil@woosuk.ac.kr Abstract >> Fe-Pt/C nanocatalysts were prepared via spontaneous reduction re-

_ action of nickel(ll) acetylacetonate and platinum(ll) acetylacetonate on the sur-
Ez\cli‘:;zd zfgzti:ebne;oz;f‘l face of carbon black in dry process, and their morphology and elemental analy-
Accepted 25 October, 2024 sis were characterized by scanning electron microscopy, transmission electron

microscopy (TEM) and energy dispersive X-ray spectroscopy. The loading weight
of the nanocatalysts was measured by thermogravimetric analysis and the sur-
face area was measured by BET analysis. TEM observation showed that Ni and
Pt nanoparticles was well dispersed on the carbon black and their average par-
ticle size was 4.21 nm. The loading weight of Ni-Pt nanocatalysts on the carbon
black was 5.96-6.83 wt%, and the value increased with increasing nickel(ll) ace-
tylacetonate content. As the Ni-Pt loading weight increased, the specific surface
area decreased significantly by more than 70%, because Ni-Pt nanoparticles
block the micropores of carbon black. I-V characteristics showed that water elec-
trolysis performance increased with increasing Pt nanocatalyst content.
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Fig. 1. Chemical structures for metallic precursors
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Table 1. Weight ratio of catalyst precursors

Metallic precursors Weight fraction
Ni(acac), 1.0 08|06 |04)|02]00
Pt(acac), 00(02]04]06|08]|10
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Fig. 2. SEM images for Ni-Pt/carbon black catalysts. Mixing ra-
tios of Ni(acac). and Pt(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 Ni-Pt/carbon black catalysts. Mixing ra-
tios of Ni(acac), and Pt(acac), were (a) 1.0:0.0, (b) 0.6:0.4, and
(c) 0.0:1.0, respectively

Vol. 35, No. 5, October 2024

0 - 0|57] 595
|

T 750°C olAfellAlE W S ARste o] NiOZh
ek P S00C of4ell A 4143 AlstE o] PO,
A Fol S5 Hck IRAY Sk 24
She 2ol AL B HEgo] FAlO] UoluA Ha
2 49 A8l o3t A% F/t BEEA o
=tk Fig. 49 9% HAoA Thgelo] Alstd
BA CO; Fel2 m A7 S} F3go] F43] i
Stk hesdo] B AARW S00C ofgeAl
T4 S5l AtEwA F3po ulokshA| Z7Klc,
webd B4 S0 BAE S 47t o ol gl
T2 2 T Ff] Alate] ofstel Fpo] Uofp]
AR Aol 2R Fo R BrhsEom 1

Table 2. Elemental ratios of Ni:Pt synthesized from various mix-
ing ratios of metallic precursors

Mixing ratios of Ni(acac), Elemental ratio
and Pt(acac), Ni Pt
1.0:0.0 1.00 0.00
0.8:0.2 0.72 0.28
0.6:0.4 0.55 0.45
0.4:0.6 0.39 0.61
0.2:0.8 0.24 0.76
0.0:1.0 0.00 1.00

100

80
g
\;/ 60
<
o
]
2 40r

20 -

0 n L L L L
0 200 400 600 800

Temperatue ("C)
Fig. 4. TGA curves for Ni-Pt/carbon black catalysts. Mixing ra-

tios of Ni(acac). and Pt(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 Ni-Pt catalysts on carbon black Relative Pressure [P/Po)
synthesized from various mixing ratios of metallic precursors
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Fig. 6. BET hysteresis curves for (a) carbon black and (b-d)
Fig. 5. TEM image for Ni-Pt/carbon black catalyst. Mixing ratio Ni-Pt/carbon black. Mixing ratios of Ni(acac). and Pt(acac).

of Ni(acac), and Pt(acac), was 0.6:0.4 were (b) 1.0:0.0, (c) 0.6:0.4, and (d) 0.0:1.0, respectively
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Table 4. BET surface of Ni-Pt catalysts on carbon black synthe-
sized from various mixing ratios of metallic precursors

Mixing ratios of Ni(acac), BET surface area
and Pt(acac), (m%/g)
Carbon black 214.8

1.0:0.0 62.1
0.8:0.2 60.2
0.6:0.4 62.8
0.4:0.6 60.7
0.2:0.8 63.5
0.0:1.0 62.4
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Fig. 7. Surface area vs. pore diameter for (a) carbon black and

(b-d) Ni-Pt/carbon black. Mixing ratios of Ni(acac). and Pt(acac).

were (b) 1.0:0.0, (c) 0.6:0.4, and (d) 0.0:1.0, respectively
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Fig. 8. Water uptake curves for (a) carbon black and (b-d)
Ni-Pt/carbon black. Mixing ratios of Ni(acac), and Pi(acac).
were (b) 1.0:0.0, (c) 0.6:0.4, and (d) 0.0:1.0, respectively
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Table 5. Water uptake amount of Ni-Pt catalysts on carbon
black synthesized from various mixing ratios of metallic pre-
cursors

Mixing ratios of Ni(acac), Water uptake amount
and Pt(acac), (Wt%)
Carbon black 8.85
1.0:0.0 4.83
0.8:0.2 5.34
0.6:0.4 4.56
0.4:0.6 4.54
0.2:0.8 457
0.0:1.0 4.11
]
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Fig. 9. Voltage vs. current performances for AEM water elec-
trolysis cell
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