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hongkil@woosuk.ac.kr Abstract >> To study the effect of the mixture ratio of Ni-Pt nanocatalysts on water

_ electrolysis characteristics in anion exchange membrane system, Ni-Pt nano-
gzszgzd ;;gz;et:n:’z;fggé , catalysts were loaded on carbon black by using a spontaneous reduction re-
Accepted 11 October, 2021 action of acetylacetonate compounds. The loading weight of Ni-Pt nanocatalysts

on the carbon black was measured by thermogravimetric analyzer and the ele-
mental ratio of Ni and Pt was estimated by energy dispersive x-ray analyzer. It
was found that the loading weight of Ni-Pt nanoparticles was 5.36-5.95 wt%, and
the loading weight increased with increasing Pt wt%. As the Ni-Pt loading weight
increased, the specific surface area decreased, because Ni-Pt nanoparticles
block the pores of carbon black. It was confirmed by BET analysis and dynamic
vapor sorption analysis. |-V characteristics were estimated.
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Fig. 1. SEM image and EDS spectrs for Ni-Pt/Carbon black catalysts. Mixing ratios of Ni(acac), and Pt(acac), were (a), (a’) 0.5:0,
(b), (b’) 0.3:0.2 and (c), (c’) 0:0.5, respectively
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Table 1. Elemental ratios of Ni:Pt synthesized from various
mixing ratios of metallic precursors

Mixing ratios of Ni(acac), Elemental ratio
and Pt(acac), Ni Pt
0.5:0 1 0
0.4:0.1 0.75 0.25
0.3:0.2 0.58 0.42
0.2:0.3 0.41 0.59
0.1:0.4 0.27 0.73
0:0.5 0 1

100 -

80 -

Weight (wt%)

0 1 1 1
0 200 400 600 800

Temperatue (°C)
Fig. 2. TGA curves for Ni-Pt/Carbon black catalysts. Mixing ra-

tios of Ni (acac), and Pt (acac), were (a) 0.5:0, (b) 0.3:0.2 and
(c) 0:0.5, respectively
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Table 2. Loading weights of Ni-Pt catalysts on carbon black
synthesized from various mixing ratios of metallic precursors

Mixing ratios of Ni(acac), Loading weights of Ni-Pt
and Pt(acac), catalysts (Wt%)

0.5:0 5.36
0.4:0.1 542
0.3:0.2 5.54
0.2:0.3 5.59
0.1:0.4 5.79

0:0.5 5.95
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Fig. 3. BET hysteresis curves for Ni-Pt/Carbon black catalysts.

Mixing ratios of Ni (acac)2 and Pt (acac), were (a) carbon black,
(b) 0.5:0, (c) 0.3:0.2 and (d) 0:0.5, respectively
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Table 4. Water uptake amount of Ni-Pt/carbon black at 95
%RH and 25C

Mixing ratios of Ni(acac ixi i i :
2 (acac)y BET surface area (m? ) Mixing ratios of Ni(acac), : i T BT ()
and Pt(acac), Pt(acac),
Carbon Black 233.9 Carbon black 4.84
0.5:0 136.1 0.5:0 4.67
0.4:0.1 130.7 0.4:0.1 3.75
0.3:0.2 123.4 0.3:0.2 3.31
0.2:0.3 118.2 0.2:0.3 3.02
0.1:0.4 111.5 0.1:0.4 2.51
0:0.5 100.2 0:0.5 1.59
6 300
(a) <
3 (b) §
sS4t € 200 -
] >
f‘g (c) =
e
=] 3
% 2r § 100 | Ni(acac), : Pt(acac),
= (d) 5 (a)05:0  (b)0.4:0.1
(&) (¢)0.3:0.2 (d)0.2:0.3
(€)0.1:0.4 (f)0:0.5
0 ' ‘ ' ‘ ° 14 16 18
0 10 20 30 40 ) ; ’
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Fig. 4. Water uptake curves for Ni-Pt/Carbon black catalysts at
95 %RH and 25°C. Mixing ratios of Ni (acac); : Pt (acac), were
(a) carbon black, (b) 0.5:0, (c) 0.3:0.2 and (d) 0:0.5, re-
spectively
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Fig. 5. Voltage vs. current performances for AEM water elec-
trolysis cell. Mixing ratios of Ni (acac); and Pt (acac), were (a)
0.5:0, (b) 0.4:0.1, (c) 0.3:0.2, (d) 0.2:0.3, (e) 0.1:0.4 and (f)
0:0.5, respectively
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