Electronic Supplementary Material (ESI) for Catalysis Science & Technology.
This journal is © The Royal Society of Chemistry 2019

Quaternary CZTS nanoparticle decorated CeO, as a noble metal free p-n
heterojunction photocatalyst for efficient hydrogen evaluation

M. Sridharan?, P. Kamaraj®*, Yun Suk Huh®, S. Devikala?, M. Arthanareeswai?, J. Arockia selvi* and

E. Sundaravadivel?
aDepartment of Chemistry, SRM Institute of Science and Technology, Kattankulathur-603 203, India.

b Department of Biological Engineering, College of Engineering, INHA University, Incheon, Korea.

ﬁfﬂz
CLTSCeOy-1

CZTSCe0y-2

CLTS/Ce0,-3

CZTS/Ce0y4

Indensity (a.u)

26 27 28 29 30 31 32
26 (Degree)

Fig.S1. High resolution XRD patterns of CZTS, CeO,, CZTS/Ce0,-1, CZTS/Ce0,-2,
CZTS/Ce0,-3 and CZTS/CeO,-4.



Fig. S3. SEM EDS mapping of Ce, O, Cu, Zn, Sn and S for CZTS/CeO,
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Fig. S4 The H, peaks in GC graph for photocatalytic hydrogen production reaction using
CeO,, CZTS and CZTS/CeO, composites
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Fig. S5 (a) XRD pattern of the CeO,/CZTS-3 before and after photoreaction: (b) Uv-Visible
spectra of CeO,/CZTS-3 after photoreaction



Table S1. Comparison Table on Photocatalytic H, evaluation rate of CeO,/CZTS-3 with
Other CeO, and CZTS Based Composites

S.No

Photocatalyst

cocatalyst

Reaction condition

H, evaluation rate
(mmol-g!-h'!)

Ref.

1

CeO,/CdS QDs

Light source: 300W
Xe Lamp -Visible
hole scavengers:
Na,SOj; and Na,S

ca. 0.101

S1

Ce0,/g-C3Ny

Pt

Light source : 300W
Xe Lamp -Visible
hole scavengers:
triethanolamine

ca. 1.1

S2

CCOQ/MOSQ

Light source : 150W
Xe Lamp -Visible
hole scavengers:
methanol

ca. 2.542

S3

CZTS

Pt

Light source : 300W
Xe Lamp -Visible
hole scavengers:
methanol

ca. 0.645

S4

CZTS-Pt

Light source : 300W
Xe Lamp -Visible
hole scavengers:
Na,SOsand Na,S

1.02

S5

CZTS-PtCo

Light source : 300W
Xe Lamp -Visible
hole scavengers:
Na,SOsand Na,S

1.85

S5

CZTS-CdS

Pt

Light source :300W
Xe Lamp -Visible
hole scavengers:
Nast3al'ld NaZS

11.54

S6

CZTS-MOSQ

Light source :500W
Tungsten lamp, UV
—Visible light

hole scavengers:
Na,SOsand Na,S

ca. 1.32

S7

CZTS-ZnS

Light source : UV —
Visible light

hole scavengers:
Na,SOsand Na,S

ca. 0.432

S8

10

CZTS/CeO;,

Light  source
300W Xe Lamp -
Visible

hole scavengers:
Na,SO;and Na,S

2.93
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