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1. Introduction

The demand for alternative storage syst
tainable/clean energy has created an in
becoming more critical owing to the devel
such as electric vehicles and new type of
vices, which are currently available in them
high energy density and relatively safe nat
teries (LIBs) make it distinct as a viable
research scenario. Developing higher per
discovery of new materials as the electrode
electrochemistry and an increased underst
on which these devices depend [1]. Rece
attracted special scientific interest due t

* Corresponding author. Department of Physics, Nat
117542, Singapore.

E-mail address: phymvvr@nus.edu.sg (M.V. Reddy

http://dx.doi.org/10.1016/j.jallcom.2017.03.094
0925-8388/© 2017 Elsevier B.V. All rights reserved.
ence of Sm ion on the nano TiO2 matrix as
hium ion batteries

elvin a, B. Nalini c, Rajan Jose d, R. Vijayaraghavan e,
.V. Reddy b, f, *

ore, 642046, India
re, 117542, Singapore
Women, Coimbatore, 642043, India
ry, Faculty of Industrial Sciences & Technology, Universiti Malaysia Pahang, Kuantan, 26300,

, Vellore Institute of Technology (VIT), Vellore, 632014, Tamil Nadu, India
ional University of Singapore, Singapore, 117576, Singapore
a r t i c l e i n f o
 a b s t r a c t
The influence of the Samarium ions (Sm3þ) on the electrochemical properties TiO nanoparticles has
ratin
hav
sitio
s b
ica
ex

xhib
g of
l to
Received 30 January 2017
Received in revised form
6 March 2017
Accepted 9 March 2017
Available online 10 March 2017

Keywords:
Sm-doped TiO2

Nanostructured materials
Sol gel processes
X-ray diffraction
Electrochemical properties
Li-ion batteries

been analyzed by incorpo
bare and doped samples
morphological and compo
and Impedance analyzer ha
batteries. The electrochem
literature. The Sm0.1Ti0.9O2

higher Sm concentration e
lower concentration dopin
for its application potentia
ems for perceiving sus-
creasing interest and
opment of applications
portable electronic de-
arket. In this regard, the
ure of lithium ion bat-
choice in the battery
forming LIBs requires,
s and electrolytes, new
anding of the processes
ntly the TiO2 has been
o its safety, low cost,

ional University of Singapore,

).
2

g Sm ions in two different combinations using the sol-gel method. The
e been characterized using XRD, SEM, TEM and EDX, for its structural,
nal analysis of the sample. The Galvanostatic cycling, Cyclic voltammetry
een employed to point out the electrochemical properties of the assembled
l properties of the sol-gel derived bare TiO2 are comparable with the
hibits better capacity and lower capacity fading over multiple cycles. The
its more capacity fading after the initial cycles. The study reveals that the
Sm stabilizes the TiO2 nanoparticles which makes it as a better candidate
wards lithium ion batteries.

© 2017 Elsevier B.V. All rights reserved.

abundance and environmental friendliness when comparing to the
commercial anode counter parts [2,3]. Charge discharge process at
high current rate, is the most favourable property of TiO2which
make it important for high power applications [4]. The stacking of
zigzag chains consisting of highly distorted edge-shared TiO
6
octahedramakes the anatase TiO2 as an important lithium insertion
host material.

The principal electrochemical process that governs this com-
pound is:

TiO2 þ xLi þ xe� / LixTiO2 (0 � x � 1) (1)

The major problem with the TiO2 anode material is its poor
electronic conductivity. The nano crystallization of the material has
been reported as an effective method for the improvement of
conductivity of this material [4,5]. The carbon/graphite coating [6],
core shell formation [7] and alloying [8]have been tried to improve
the electronic conductivity and hence the capacity of the TiO2
material. The TiO2 delivers a theoretical lithium storage capacity of
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