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Abstract. The conduction properties of polymer composite PTMSPMA-PEO as electrolyte in 

lithium-ion batteries has been investigated. The gel polymer of PTMSPMA was synthesized by sol-

gel method using 3-(Trimethoxysilyl)-propyl-methacrylate as monomer. The Composite of 

PTMSPMA-PEO with various composition (50:50, 60:40, 80:20; wt%) was made by solution 

method. The polymer electrolyte was composed of LiClO4 salt dissolved in propylene carbonate 

and mixed with PTMSPMA-PEO. The ionic conduction of polymer electrolyte was characterized 

by electrochemical impedance spectroscopy. The battery performance of polymer electrolyte was 

estimated with coin cell, where LiFePO4 was used as cathode and graphite was use as anode. The 

high ionic conductivity of 6.67 x10
-3

 S/cm has been observed for the composition of PTMSPMA : 

PEO 60:40 (wt%) in room temperature. The performance of cell battery was investigated by charge-

discharge using constant current 0,1 mA/cm
2
. The operational voltage of cell battery is around 1 V 

until 2.2 Volt with Columbic efficiency around 60%.  

Introduction 

In recent years, lithium-ion batteries have commonly used in consumer electronic as power 

sources because of its higher energy density, flexibility, lower-self discharge, no memory effect and 

longer life span compare to other rechargeable battery. Generally, lithium-ion battery consists of 

three main components, i.e. cathode, anode and electrolyte. For cathode material, LiCoO2 has been 

widely used in commercially lithium-ion battery. Recently, LiFePO4 has been propose as an 

interesting cathode material for lithium-ion battery because of less toxicity, low cost, more safety 

and good electrochemical properties. LiFePO4 has a relatively large theoretical specific capacity of 

170 mAhg
-1

 base on two-phase reactions versus Li/Li
+ 

[1]. However, LiFePO4 has the disadvantage 

of low electronic conductivity. The limitation of electronic conductivity can be overcame by mixing 

conductive material, such as carbon, conductive polymer, metal etc. 

For anode material, graphite have commonly used in commercial lithium ion battery using liquid 

electrolyte. Graphite has many advantage including good cycle ability, large specific capacity and 

low anode potential compared to the Li/Li
+
 electrode. However, graphite is not suitable for solid 

lithium-ion battery because during charge and discharge processes, the electrochemical lithium 

insertion into the anode material [2]. Graphite is not completely reversible in solid lithium ion 

battery with an inorganic electrolyte. Another candidate for anode material is metallic lithium that 

has higher capacity around 10 times then graphite materials [2]. 

The third components of lithium ion battery are electrolyte. The basic requirements of an 

electrolyte for lithium ion battery are high ionic conductivity, electrochemical and thermal stability 

and stable at low and high temperatures [3]. In the commercially battery, liquid electrolytes have 

been widely used because they have a higher ionic conductivity compared to polymer and solid 

electrolyte. However, they have disadvantage in safety issues related to the flammability of organic 

liquid [4]. The overcome of these problems are replacing the liquid electrolytes by the solid 
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