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Rational Design of Efficient Electrocatalyst for Full Water Splitting

across all pH conditions

Performance of Various Electrocatalysts for Water Splitting over a Wide pH range
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(Photo)Electrochemical Fuel Production using Low-Dimensional Catalyst
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Carbon-based catalyst for photoelectrochemical hydrogen production
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Nanomaterials for Energy Conversion and Storage
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Metal nitride-based materials
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Fluorine-doped Graphene Oxide Prepared by Direct Plasma Treatment
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Boosting eco-friendly hydrogen generation by urea-assisted water
electrolysis using M,GeO, (M = Fe, Co) as an active electrocatalyst
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In situ Grown CoMn,0, 3D-tetragons on Carbon Cloth:
Flexible Electrodes for efficient Rechargeable Zinc-Air Battery Powered
Water Splitting Systems
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WO, via Texture and Nanostructure Control
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Morphology Control of TiO, Nanorods Photoanode

(001) (001)

@ & o0 & () (d)

* FTO substrate

g (c)
=]
5 } ~ .
cds cds a s « |,
~ & -
2 A.: AL
) 5he-TNRs
c
@
=
£
Ti02 Ti02 ‘i J
. FTo I FTO . FTO . FTO T o Y
Bare TNRs
Glass Glass Glass Glass JCPDF #21-1276
2.0 10 || L i1 |||'||||
o —&—Bare TNRs | -~ b —&— Bare TNRs/CdS 1 20 30 40 50 60 70
e {(a) —eo-3nemrs | g | (D) —e—3h e-TNRs/CdS ! y Cuka(26)
25 —4—5heTNRs | £ 81 —A—5h e-TNRs/CdS
<! <
£ E
2 25
'2,1 .0+ @
@ O 4
© ©
o5 -
E e 2
= =
= =1
0.0/ . ; : ©o R s St
0.0 0.4 0.8 1.2 16 -04 0.0 0.4 0.8 1.2
Potential (V vs RHE) Potential (V vs RHE)
FTO 8 8
(c) —«—Bare TNRs " g
T ——TNRs/CdS Se o
g ——3heTNRs/CdS| <" S
& —+—5heTNRs/CdS| E 63
@ > 2
Q B4 B
© 5 5
° © E
(o) - -4B !
0 52- g ‘
- E 3|
< c 3|
3]
T T T 0 T T T T T T 2
300 400 500 600 700 0 1 2 3 4 5

Wavelength (nm) Etching time (h)

Uk Sim* et al., Ceramics International 2021, 47 (3), 3972-3977



Mo2C-MoP @ Carbonized Polydopamine
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Graphitic-carbon Nitride(g-C;N,) decorated rGO

TEM image Electrochemical analysis
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Iron Sulfide

Schematic of monoclinic pyrrhotite of Fe,Sg XRD analysis
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Performance analysis index

Anodic Iron Oxide and Cathodic Nickel Phosphide for Ingenious
Metallic Asymmetric Supercapacitor

Schematic of Asymmetric Supercapacitor

PN $
4 fv\
L/
/Separator +1 M KOH
-9 ': 7
«o
Carbon cloth gl b | Carbon cloth
substrate « substrate
P “’
«® 1 «o
© Fe;0,
® K+

@ . b)
Fe2p T 2= o1s '\
= 10| B g 3 £ [ \e
2 2 Combustion H 7
S 2 ine. z z 8 \
= 10l 2 ORIy £ H X \
= Z i § s \
* 3 Our Gas turbine g £ 2
5 w0 . —
z device :
g w0 Su Soses bovey o) __ edngtnemy(e)
o, e (c) (d)
2 Capacitors fep v Fe2p o
5 19 Batteries z . g
] g ~ . 8
£ §
£ £
1 - * Sat Peak
0.01 0.1 1 10 100 1000 i 2 ps
i R Binding Energy (eV)
Specific energy / Wh kg™! s cnetnemy ey
XRD analysis
.
Fe;0,—Anode Ni,P - Cathode
-2 = T H 10| = NP
(a) §c< 5 _f % P (b) T I3
= e 8 = o
8 &_ &
=8 S
) < g g 3 MY 3 g8 _ __
< § 7} g gz 2 o s\= g &9
[ Y, WYL W S Y, SR > A,
E _ g' _ 3 PH 14 g JCPDS No-98-060-1077
[} g 5 g g2 [}
= g g gc { =
c ) c
=L \ A =
Fe,0, JCPDS No'98.015.5745 | ‘ ‘
S T PR SR B S ——
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80

28 (degree) 20 (degree)

17

Elemental mapping
Fe;0,-Anode

0 0]
Fe 0

Ni,P - Cathode

Current density (A g?)
b N LA o 4N ow s oo

o

80

704

Specific Capacity (Cg?)

60
504
404
304
204

()

0 02 04 06 08 10 12 14 16

200 300 400

Time (sec)

" 100
Potential (V) vs. Hg/HgO

As-prepared Fe;O, || Ni,P

3,

a

o
o
=]

3
s

5
o
=]

3

(o]
o
o
Power Denfily (Wkg )
U

w
o
=]

3

4x10'  ex10'

Energy Densny (Whkg")

n
o
=]

*

Specific Capacity (C g?)

9 5Ag

1

T

T e 160
2

Current Densnty (A g l)

=)
o ©

5000 10000
Cycle Number

O 4ty

15000 20000

NEEL

Nanomaterials for Energy & Environment Laboratory



Ni and N doped Carbon sphere

SEM images
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Ni,P@N-C by Hydrothermal Method

Schematic of Ni2P@N-C
by Hydrothermal Method
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N-doped carbon rich Ni,,P
by Hydrothermal Method

Schematic of N-doped carbon rich Ni12P5 and picture of Cell

TEM, DP and elemental mapping
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Cobalt Selenide

SEM, EDX and TEM analysis

XRD analysis
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Vanadium Nitride and Oxide

TEM, DP and elemental mapping

XRD analysis XPS analys:s
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VNB00 15.0kV 12.2mm x100k SE(V)

Vanadium Oxide (V,0,)

SEM images

E = . P )
VNB00 15.0kV 12.2mm x20.0k SE(U)

o

VNB00 15.0kV 12.2mm x10.0k SE(U)

XPS analysis

o B

intensity (a.u.)

L b LB L a1

180000 -

160000 |

140000 |

120000

100000 4

80000

Intensity (a. u.)

60000

40000

20000

04

T
526

T T T T T T T
524 522 520 518 516 514 512
Binding energy (eV)

—— VN 600 temp.

23

T T T T T T
0 200 400 600 800 1000 1200

Binding Energy (eV)

NEEL

Nanomaterials for Energy & Environment Laboratory



Vanadium Oxynitride
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SEM images
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WC-10Co

Electrochemical test for ammonia

Synthesis of WC-10Co
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Reduction of Cobalt oxide
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CoMn204 Spinels

Schematic of CoMn204 Spinels
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Ni ¢ CoO-CNF
Schematic of Ni ® CoO-CNF SEM images
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S-doped Porous Co-NiO/N-CNF
by Electrospinning Method

Schematic of Ni  CoO-CNF TEM images Electrocatalytic
Reactions for ORR
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Spinel-type Bimetallic Oxides, Sulphides,
and Selenides

Schematic of Spinel-type Bimetallic TEM, DP and elemental mapping
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N-doped Carbon Enriched Hybrid CoP/Ag
Nanocomposites
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