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Abstract In order to improve the efficiency of the water splitting system for hydrogen production, the high overvoltage in
the electrochemical reaction caused by the catalyst in the hydrogen evolution reaction (HER) and oxygen evolution reaction
(OER) must be reduced. Among them, transition metal-based compounds are attracting attention as catalyst materials that
can replace precious metals such as platinum that are currently used. In this study, nickel foam, an inexpensive metal
porous material, was used as a support, and Fe-doped B-Ni(OH), microcrystals were synthesized through a hydrothermal
synthesis process. In addition, in order to improve OER properties, changes in the shape, crystal structure, and water
splitting characteristics of Fe-Mo co-doped B-Ni(OH), microcrystals synthesized by co-doping with Mo were observed. The
changes in the shape, crystal structure, and applicability as a catalyst for water splitting were examined.
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Table 1
Mo co-doping conditions into the Fe-doped $-Ni(OH),

Sample Fe-Mo-1 Fe-Mo-2 Fe-Mo-3 Fe-Mo-5
H,O (ml) 29.0 28.0 27.0 25.0
Mo solution (ml) 1.0 2.0 3.0 5.0
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Fig. 1. FE-SEM images for the synthesized Fe-Mo co-doped B-Ni(OH), microcrystals. The (a), (b), (¢) and (d) are correspond to the
Fe-Mo-1, Fe-Mo-2, Fe-Mo-3 and Fe-Mo-5 samples, respectively.
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Fig. 2. FE-SEM image, EDX spectrum and atomic composition of the Fe-Mo-3 sample.
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Fig. 3. XRD patterns of the Fe-doped 3-Ni(OH), microcrys-

tals. The (a), (b), (c), (d) and (e) are correspond to the pristine

Fe doped B-Ni(OH),, Fe-Mo-1, Fe-Mo-2, Fe-Mo-3 and Fe-Mo-5
samples.
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Fig. 4. LSV curves at a scan rate of 0.5 mV/s for electrocata-

lytic OER properties of the the Fe-Mo co-doped B-Ni(OH),

microcrystals. The (a), (b), (c), (d) and (e) are correspond to the
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Fe-Mo-5 samples.

Fe-doped PB-Ni(OH), Z7ie] OER 54< aJA171H
[13,14], HA o Ty o])\L =33 73_?4 AR AFo]

IPFFZoNA  microsheets %o 2 WHPFEWA OER
0] 7]'/\6‘]}—‘— AL 3olg 4 o)\gj\‘:]_
RE AZE9 Tafel 3412 Tafel W15 °]&

3], =% EJ LSV FAC2HE =&=0 oM, Fig. 59
UeRNAT}. Figure 5914 (a)e] Tafel 7127]= 87.92
mV/decE WYERAI O Moo FAIE= o] F7aaA
Tafel 7127+ A} 24281932, AMZE (d)2] AF Tafel
71€71 6048 mV/dec® 7HE w2 g HAFCH
dubor HYEELS Fo)7] st B Tafel 71571
7t viEl7] wiZel k-8 Hallxo Fe-Mo co-doped
B-Ni(OH), mlo|a24AE o]&3 +H3] Fm& <&



34 Je Hong Park, Si Beom Yu, Tae Kwang An, Byeong Jun Kim and Jeong Ho Ryu

H (a) 87.92 mV/dec
A (b) 82.62 mV/dec
@ (c) 72.10 mV/dec
@ (d) 60.48 mV/dec
1.48 V (e) 88.39 mV/dec

1.52 4

>
c
1.44
W
v";ﬁ’ 9"
&
1.40 WA o
40 4
L %
T t T T T T
1.0 15 20 2.5 3.0
log (j mA/cm?)

Fig. 5. Tafel slopes derived from the measured LSV curves of

the Fe-Mo co-doped B-Ni(OH), microcrystals. The (a), (b), (c),

(d) and (e) are correspond to the pristine Fe doped 3-Ni(OH),,
Fe-Mo-1, Fe-Mo-2, Fe-Mo-3 and Fe-Mo-5 samples.
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Fig. 6. Nyquist plots of the Fe-Mo co-doped -Ni(OH), micro-

crystals. The (a), (b), (), (d) and (e) are correspond to the pris-

tine Fe doped B-Ni(OH),, Fe-Mo-1, Fe-Mo-2, Fe-Mo-3 and Fe-
Mo-5 samples.
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