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Study on the Coating Electrode for the Alkaline Water Electrolysis
MIN-JI KANG, CHEOL-HWI RYU, GAB-JIN HWANG '

Department of Green Energy Engineering, Hoseo University Graduate School, 20 Hoseo-ro 79beon-gil, Baebang-eup, Asan
31499, Korea

Corresponding author :
gjihwang@hoseo.edu Abstract >> An electrode was prepared by dip-coating NiFe,04 powder on stainless

_ steel (SUS) support for the application in the alkaline water electrolysis. The pre-
Ezsgzzd ;2:233 2822 pared electrode was analyzed using scanning electron microscopy (SEM) and en-
Accepted 21 November, 2023 €rgy dispersive X-ray spectroscopy (EDXS), and was evaluated for the voltage prop-

erties with the change of current density in oxygen evolution reaction (OER) and hy-
drgen evolution reaction (HER) using 1, 3 and 7 M KOH solution. From the SEM and
EDXS analysis, it was confirmed that the prepared electrode had NiFe,04 on the
SUS support. In OER and HER, the voltage in the 7 M KOH solution had a value of
1.35 and -1.90 V at 0.2 and -0.2 A/cm? of the current density, respectively. It was
considered that the prepared electrode could be use as an electrode in the alkaline
water electrolysis from the experimental results.
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2. Fig. 12 AWE] 7S vpehdct

AWEQ] T2 =0 Aef S a8, w2 v,
2 Y 2ulo|o. ujeha AWESIA W Az
= ouix] ERT} S ABA W] G Zrf. o
2Rt BA U7 Golo)N ko Eu) B4, ko
A Y 5 RS 2E AR HUg A
= Ame degesn HAT & sk

7|&o| A= YEE AFEE UZA(nickel) Fi=
o]y YZ(Raney nickel)> 44~ ZHAY HH-S{(hydrogen
evolution reaction, HER)o[A =& %7] #A7] Zuj
e UeATE, S55asEe] 4o <l
AWE b5 Fof 52024 S &/ A5k Ho]
o)™ oFg3} gl Zuby Fjo] dojdty). Fe
7F AEE Ni A2 2% Ferl Ni d=ol4e] =
3tk PAS WAE = 7] "ol AWE
ol A MSEIE UEfA] ekech oAl e,
E3} NiFe,Oy A=+ HERT} AbA HFAY HE-S{(oxygen
evolution reaction, OER)o|| A &zka] &-7of tisf] =
= SFoHA] QS Holn, & I =a) fptt
A7) Eof A4S welcka dja QP A
o] oyA] A&H 452 =°l7] $I8) HERZ OER
NN w2 A71A S B4 2= A= g &
3t W A7 A= ok,

2 Ao A= AWER|A 2] 285 913 stainless
steel (SUS) A A Ao NiFeO4 w25 G5t A=
= AFSER =3 AR A= 1, 3, 7 M9
KOH =gHojA 7o wZ OERY HER]
A 545 SHst] A=029 RS 7HsAde 3
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Fig. 1. Concept of alkaline water electrolysis®
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2.1 NiFe 0, 29| M=

NiFe,0; £ T H o2 A28k, Ni(NOy)y
6,0 (97%; Junsei Chemical Co., Ltd., Tokyo, Japan)2}
Fe(NO;5)39H,0 (99%,; Fujifilm Wako Pure Chemical
Corporation, Osaka, Japan)= Al-2-0]Ax WHISIHA
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S8l 1022 3I5it) 60Col SFES A%
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FAISHES slth o] FAE7] AlZtshHA A
2ol SAIZE B9 AR RN AHES 99
ok AAEE gl s, ARadt s
AAS7] Sl FHra AT 3 100CoflAf 244]

ke
5
7F et Azslgic 2ew ZAxE WABS L)
wt

WAL 5 AR BEEE ARSI
2.2 TE! mo|AEQ| HZE

25 A2S Aelr] giak 79 HolAE paste)
= ot 2ol Axsior

40 wt.%2] NiFe,0, F, HIQITEI Q1 4 wt.%2] o
ME2 A(ethyl cellulose), 4 wt.%2] Zajoddl =2
Z(polyethylene glycol)T} tjH g ZEH] o] E(dibuthyl
phthalate)7} E51E 7k, BARAIe] 1 wi%e] 71A]
Q(fish o0il)S 221 51 wt.%2] E| =34 2(a-terpineol)
of gafisto] Fo|AE Bols Azt A2 &
Ho 2 dof Wil 300 rppm O Z 305 5ok HAAZ]

O 2H NiFe0; H|o|AES A|235}3th
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Fig. 2. Experimental apparatus for current-voltage (C-V) test
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Fig. 3. SEM images of support and coating electrode
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Table 1. EDXS analyst result of support (SUS-316) and coating
electrode

S Support (SUS-316) Coating electrode
Mass% Atom% Mass% Atom%

C 5.53 19.72 2.99 9.19

(0] 3.62 9.69 16.00 36.92
Mg 0.39 0.68

Na - - 2.46 3.96
Al 0.20 0.31
Si 0.29 0.44
K 0.55 0.60
Cr 15.09 12.44

Fe 62.36 47.85 16.41 10.85

Ni 10.26 7.49 62.14 39.08
Mo 1.73 0.78

Total 100 100 100 100
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Fig. 4. Relationship between current density and voltage
change of OER and HER at each KOH concentration in coat-
ing electrode
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OERY] 7%, 1 M2] KOH 802 0.1 Alem’2] A
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