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WC, WC/Co, WC/Ni and WC/CoNi catalysts will be used for the electrocatalytic hydrogen evolution at solid/liquid interfaces by using standard three electrode system. It
is considered that this work opens new perspective for carrying out artificial photosynthesis, which are similar to enzyme structures in the water splitting (WS) reaction. In this
study, the hydrogen evolution reaction (HER) efficiencies of solvothermal synthesized WC/Co, WC/Ni and WC/CoNi catalysts are expected more efficient than only WC due to
the synergetic effect between WC and Co, Ni and CoN.i.
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Morphological and Structural Characterizations of WC Microparticles

Commander Sampe 1D (Coupled TwaThela/Thets)

L ;

Q\—-J..__‘."__—_‘:f,_’r - ot JUU JLIUL e
— "~ Mac | - -9 EHT=2000kv Signal A= SE Mag = 10.00 K X ( o
| | WD = 14.0 mm | Probe = 20 pA a‘}.,:,) °‘ | | WD =14.0 mm | Probe = 20 pA “‘:’5””’ t
SEM images of WC microparticles with different magnifications XRD spectra of WC microparticles
Electrocatalytic HER at alkaline conditions Electrocatalytic HER at acidic conditions
— Baseline %37 4 Konwe o KOH.WC o o 04— Baseline soswc ° o
0- — KOH-WC < KOH-WCCo ] m ec—1 : o [ ] [ — H2$O4:WC- . 2: % .
e, L Ropeeaw 0 C konwoo o " o] RS oo :
—— KOH-Pt 0.30 - ) ® °
A 250 - ° S 7 Hl N (Y 4 AR I R .
o o . . - c : .
z 0.25 144 mV dec”’ M,',,,,,‘,A,»,‘.;,»,»mv' oo . . - .o . )
qu -2 § ' T E i ¢ E‘. ° " .‘
é : 5 150 . " ! R
= % 0.20 — 152 mV dec”’ (‘(“%%‘%4;33"3.‘;3’&‘5‘»“0 ° .® M e
3] 3 I 100 - o ° 25 * "“\ - :
[ 0 ® o
[ J ® °
0.15 — 50 - 8 % -30 T T T T T T
*7 k % -1I.z -1|.o -ol.s -ol.e -o|.4 -ol.z o!o 0 50 100 150 200 250
- Potential (V vs RHE) Z'/ ohm
vv‘!vvvvv' i 0 — e ©
0.10 -
ST ' ' ' ' ' | | ' | ' ' | ' ' ' ' ' . LSV of WC-based electrocatalysts  EIS of WC-based electrocatalysts
1.2 -1.0 -0.8 -0.6 0.4 -0.2 0.0 28 29 3.0 3.1 3.2 3.3 3.4 0 200 400 600 800 1000
Potential (V vs RHE) log [1 j / pA cm ™[] '/ ohm
LSV of WC-based electrocatalysts Tafel plots of WC-based EIS of WC-based electrocatalysts
electrocatalysts
15 - '
20 | ——
wg -25 — 4 / ; — -
é < < 20 / g ) =
- .30 — {/ / — ; - - — - ~ - // =
‘\’ - f
35 I
40 |
-40 — T
g 0.06
T T T T T ( ) ial (V v )
I T I I I
-0.06 -0.04 -0.02 0.00 0.02 0.04 -0.06 -0.04 -0.02 0.00 0.02 0.04
Potential (V vs RHE) Potential (V vs RHE)
® KOH-WC .- N . Hoso4Weco
0 ® KOH-WCCo P 0 ® H2S04-WCCoNi
100 | @ KOH-WCCoNi JPhae 60
e
80 - s —~ —
.50 — /‘, - § E ,',
qg ’ % -:f:f o’
& < 60 g p
: E »
2 00 < @
40 — /__o—f” ) e-
- — O’, _..-® '_—::- -0
0T g s
150 — 20 — /',,——' _______ o T o | |
6 o .. o ---®-""" ° ( ) v vs RHE)
'_ ———— HE
T T T | | ' ' ! | /
006 004 002 000 002 004 20 .. 0 CV of WC-based electrocatalysts changing scan rates (10-90 mV s) and
Potential (V vs RHE) otential (V vs RHE)

their capacitance calculations
CV of WC-based electrocatalysts changing scan rates (10-90 mV s!) and

their capacitance calculations
////MMWMWMWMWMWMWMW//MWMWMMMMMW//

. Conclusions /
WC based materials used as electrocatalysts for electrocatalytic hydrogen?

evolution in the acidic and alkaline media. They are displayed catalytic activities when
compared to bare electrode. In addition, Co and Ni doped WC displayed more catalytic
activities. The doped materials display more catalytic activities in the alkaline media,
which are proofed by linear sweep voltammetry, cyclic voltammetry and electronic
impedance spectroscopy techniques. This study paves the way the novel application for
different catalytic application.
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