
Author’s Accepted Manuscript

Synthesis of Sn-containing Anatase (TiO2) by Sol-
Gel method and their performance in catalytic
water splitting under visible light as a function of
tin content

N.P. Tangale, P.S. Niphadkar, V. Samuel, S.S.
Deshpande, P.N. Joshi, S.V. Awate

PII: S0167-577X(16)30213-0
DOI: http://dx.doi.org/10.1016/j.matlet.2016.02.055
Reference: MLBLUE20344

To appear in: Materials Letters

Received date: 24 November 2015
Revised date: 28 January 2016
Accepted date: 13 February 2016

Cite this article as: N.P. Tangale, P.S. Niphadkar, V. Samuel, S.S. Deshpande,
P.N. Joshi and S.V. Awate, Synthesis of Sn-containing Anatase (TiO 2) by Sol-
Gel method and their performance in catalytic water splitting under visible light
as a function of tin content, Materials Letters,
http://dx.doi.org/10.1016/j.matlet.2016.02.055

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com

http://www.elsevier.com
http://dx.doi.org/10.1016/j.matlet.2016.02.055
http://dx.doi.org/10.1016/j.matlet.2016.02.055


1 

 

Synthesis of Sn-containing Anatase (TiO2) by Sol-Gel method and their 

performance in catalytic water splitting under visible light as a function of tin 

content 

N.P. Tangale, P.S. Niphadkar, V. Samuel, S.S. Deshpande, P.N. Joshi, S.V. Awate* 

Catalysis & Inorganic Chemistry Division, CSIR-National Chemical Laboratory, Dr. Homi 

Bhabha Road, Pashan, Pune 411008, India.  

Abstract 

Sol-gel route was employed to prepare a series of Sn-containing anatase with different molar 

(Ti/Sn) ratios ranging from 49 to 1. Samples were characterized by powder XRD, UV-Vis, XPS, 

SEM, EDAX, low temperature N2 sorption technique and Raman Spectroscopy. Except anatase 

phase, no other crystalline phase was observed when Ti/Sn molar ratio was varied from 49 to 9 

and for Sn free sample. However, further decrease in the ratio lead to the appearance of 

additional SnO2 phase whose peak intensities were increased with the increase in the tin content. 

Irrespective of tin content, all samples showed red-shift in UV-Vis spectra. Moreover, samples 

showed Raman shift to higher vibration side from 143 cm
-1 

to 147 cm
-1  

indicating
 
the doping of 

Sn
2+

 into TiO2. By virtue of low band gap, anatase crystallite size and an absence of XRD visible 

SnO2, ST (19) has shown maximum photocatalytic activity upon 1wt% Pt loading. It has 

exhibited the highest rate (0.1264 mmole/g/h) for visible light induced hydrogen evolution by 

water splitting. 
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1. Introduction 

 Titania (TiO2) has shown potential as semiconductor photocatalysts due to physico-

chemical stability, resistance to photocorrosion and economic [1]. However, its application for 

visible light driven photocatalysis is limited owing to relatively high electron-holes 

recombination rate, ease of agglomeration and the activation energy requirement in a range of 
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