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ABSTRACT 
This paper presents a nanotitanium dioxide solar cell which is used to convert solar energy into 
electrical energy. From this research conducted by the size of 3 x 3 cm2  nanotitanium dioxide 
solar cell using recycle battery can get out put 0.574 VDC and in this study has been 
successfully to find one of the recyclable material that can be utilized again to improve the 
performance of  nanotitanium dioxide solar cell. 
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INTRODUCTION 

Photovoltaics are best known as a method for 
generating electric power by using solar cells to 
convert energy from the sun into a flow of 
electrons. The photovoltaic effect refers to 
photons of light exciting electrons into a higher 
state of energy, allowing them to act as charge 
carriers for an electric current. The photovoltaic 
effect was first observed by Alexandre-Edmond 
Becquerel in 1839. The term photovoltaic 
denotes the unbiased operating mode of 
a photodiode in which current through the device 
is entirely due to the transducer light energy. 
Virtually all photovoltaic devices are some type 
of photodiode.1   
Solar cells produce direct current electricity from 
sun light, which can be used to power equipment 
or to recharge a battery. The first practical 
application of photovoltaics was to power 
orbiting satellites and other spacecraft but today 
the majority of photovoltaic modules are used for 
grid connected power generation, solar cell is a 
mechanism that works on the photovoltaic effect 
in which photons of the radiation is absorbed and 
then converted (changed) into electrical 
energy.  Developing clean energy alternatives to 
fossil fuels technology has become one of the 
most important tasks undertaken by modern 
science. So far, crystalline silicon photovoltaic  

solar   cells   dominate   the  market,   leading    to 
shortages of highly pure silicon throughout the 
world. The nanotitanium dioxide TiO2 solar cells 
have advantages over silicon solar numerous 
cells, such materials as low cost, ease of 
production and efficiencies outperforming 
amorphous silicon solar cells. As a result, many 
researchers in both academia and industry are 
focusing their research on the development and 
the exploitation of the devices. 2   
With the increasing demand for utilization of 
energy resources, there has been a deflation in 
the availability of resources and there have been 
many methods of recycling of energy resources.  
Resources recycling have been an increasingly 
essential issue for the environmental protection 
and sustainable social development especially in 
the East Asia, one of the most rapid economic 
growth areas in the world. 

MATERIAL  AND  METHODS 
Fig. 1 shows principle of operation and 
energy level scheme of the photovoltaic 
nanotitanium dioxide with recycle battery. 
Photon derived from sunlight absorbed by 
nanotitanium dioxide (TiO2) and then 
generated electron and then the electrons 
move through the electrolyte H2SO4  go to 
carbon and back again to nanotitanium 
dioxide.   Process   spin   cycle  continues  to  *Author for correspondence 
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form, so that electrical current can be 
generated. 3 

 
 
 
 
 
 
 
 
 
 
Fig. 1 :  Principle of operation and energy 
level scheme of the photovoltaic nanotitanium    

dioxide with recycle battery 
Tools 
Equipment used in this study is a steel sheet, a 
transparent glass, binder clip, tape, cutter, glass 
beads, mortars (grinding), tissue paper,  filter 
paper, alligator clip wire, glass beaker,  pipette 
drops,  mumps pipette, measuring cup, oven, 
furnace, stirrer rod, aluminium foil, multimeter, 
Ensun Lamp 24 Watt, 240 VAC in  Fig. 2.  

 
 
 
 
 
 
 
 

Fig.  2 :  Equipments     used    for   fabrication                                           
   nanotitanium dioxide solar cells 

Materials 
The  materials  used  in  this study were 
nanotitanium dioxide TiO2 powder, triton X-100, 
alcohol,  recycle  battery,  electrolyte  H2SO4    in 
Fig. 3.   
 
 
 
 
 
 
 

 

Fig. 3 :  Materials      used      for     fabrication 
     nanotitanium dioxide solar cells 

Proposed technique 
Preparation of TiO2 Suspension 
TiO2 powder as much as 3 grams of crushed 
using a mortar and then added into it as much 
as 0.2 mL of triton X-100. This mixture was 
stirred until evenly distributed. Then  stirring 
too  evenly. If   it  has  been  uneven  in  Fig. 4. 

 

 

 

 

 

 

Fig. 4 :  TiO2 mixture was stirred until evenly 
distributed 

Preparation of electrodes 
Preparation of working electrodes 
Pasta TiO2 coated on transparent glass insulation 
that has been coated on both sides until the 
widest part to be coated to achieve4 3 x 3 
cm2.Wipe off any fingerprints or oils using a 
tissue wet with alcohol. Coating was done by 
using doctor-blade until it reaches one thickness 
of Scotch tape in Fig. 5. Transparent glass that 
has been coated TiO2 disinterring the furnace at a 
temperature of  230°C for 45 minutes (Fig. 5 to 
Fig. 8)  and  then  cooled  at  a temperature room. 

 

 

 

 

 

 
Fig. 5 :  Tape   the   transparent  glass  on  four 

sides using one thickness of Scotch tape 

 
 
 
 
 
 
 
 

Fig. 6 : Transparent   glass   that   coated  TiO2 
disinterring 

 

Layer 1  Nanotitanium dioxide (Ti02) 

Layer 2  Carbon ( Recycle Battery ) 

Electrolyte H2SO4 
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Fig. 7 :  Remove the tape without scratching   
the TiO2 coating 

 
Fig. 8 : TiO2 disinterring the furnace in oven at 

a temperature of 2300C for 45 minutes 
Preparation of electrode comparison, with 
recycle battery  
Dismantle recycle battery and take carbon 
from recycle battery  and carbon as much as 3 
grams of crushed using a mortar and then 
added into it as much as 0.2 mL of triton X-
100. This mixture was stirred until evenly 
distributed. Then stirring to evenly. If it has 
been uneven. (Fig. 9). 

 
 
 
 
 
 
 

 
Fig. 9 : Preparation of electrode comparison 

with recycle battery 
Pasta carbon on conducting steel sheet 
insulation that has been coated on both sides 
until the widest part to be coated to achieve     
3 x 3 cm2. Wipe off any fingerprints or oils 
using a tissue wet with alcohol. Coating was 
done by using doctor-blade until it reaches one 
thickness of Scotch tape in Fig. 10. Steel sheet 
that has been coated carbon disinterring the 
furnace at a temperature of  230°C for 45 
minutes, (Fig. 11 to Fig. 13) and then cooled at 
a temperature room.5 

 
 
 
 
 
 
 

Fig. 10 :  Steel sheet that coated carbon of           
     recycle battery disinterring 

 
 
 
 
 
 
 

Fig. 11 :  Steel sheet  that coated carbon of 
recycle battery disinterring 

 
 
 
 
 
 
 
 
 

Fig. 12 :  Remove the tape without scratching 
the carbon coating 

 
 
 
 
 
 
 
 
 

Fig. 13 : Carbon of recycle battery  the furnace 
in oven at a temperature of 2300C for 45 

minutes 
Material coupling 
Once the material making up the cell is ready for 
use, then assembled into solar cells in Fig. 14. 
Coupling process begins with washing the TiO2 
electrode was immersed in a solution of 
sensitized and porous carbon electrodes 
comparators  with ethanol and dried in the open  
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air. A TiO2 electrode placed on a flat surface that 
has been coated with TiO2 is facing up and then 
the comparison with the Steel sheet  that coated 
carbon placed on bottom facing position.6 Tues 
together with binder clips in Fig. 15. 

 
Fig. 14 :  Preparation of electrode comparison 

 
Fig. 15 :  Assembled into solar cells with 

binder clip 
For easy measure process put alligator clip wire 
into solar cell and electrolyte solution is dripped 
on the sidelines of the two electrodes7-9 until the 
solution is spread between them in Fig. 16 and 
Fig. 17.  
 

 
 
 
 
 
 
 

Fig. 16 :  Put Alligator clip wire into solar cell     
   for easy measure process 

 
 
 
 
 
 
 
 

Fig. 17 :  Add electrolyte H2SO4 at solar cells 

RESULTS AND DISCUSSION 
To determine the performance of solar cells 
made measurements on illuminated conditions 
using a light source 24 watt lamp with intensity 
of 4 mW/cm2. Results are shown in Fig. 18. 

 
 
 
 
 
 

Fig. 18 :  Measure solar cells under a light 
source 24 Watt, show output 0.574 Volt DC 

CONCLUSION 
In this paper has been successfully created a 
nanotitanium dioxide solar cell which is used to 
convert solar energy into electrical energy. From 
this research conducted by the size of 3 x 3 cm2 
photovoltaic nanotitanium dioxide solar cells can 
get out put  0.574 VDC.In this study has been 
successfully to find one of the recyclable material 
that can be utilized again to  improve the 
performance of photovoltaic nanotitanium 
dioxide 
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