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Titanium dioxide has gained a lot of attention in the field of photocatalysis because of its low 
cost, environmental friendliness, light corrosion resistance and high stability. However, it is 
not effective in utilization of visible light and, for that reason, significant efforts have been 
done to improve it through TiO2 doping or TiO2 composite formation. One of the composites 
suitable for visible light utilization is TiO2/SnS2 [1]. Therefore, the aim of this work was to 
investigate its photoelectrochemical properties. It is expected that this heterojunction 
catalyst not only increases visible light absorption but also decreases charge recombination. 
Additionally, charge recombination can be decreased using graphene oxide/reduced 
graphene oxide (GO/rGO) incorporated within the photocatalyst (TiO2/SnS2/rGO). Tuneable 
band gap and band energy level of GO/rGO, which depends on its size and chemical 
composition, enables its fine adjustment to the energy levels of oxides [2] improving overall 
activity of the photocatalyst. 

INTRODUCTION 

1. The n-type conductivity of the photocatalysts was proved with Mott -Schottky plot (Fig. 
2) and by monitoring an open circuit potential (OCP) in chopped light irradiation (Fig. 1). 

2. Flat band potential for TiO2 and SnS2 indicates that used composite (TiO2/SnS2) is suitable 
for charge separation. 

3. Photocatalyst’s good sensitivity to visible light was shown by monitoring OCP in chopped 
light irradiation and by comparing EIS response in dark to the one under LED irradiation 
(Fig. 1). 

4. The graphene oxide (GO) has influenced properties of photocatalytic nanomaterials. 
However, open circuit potential indicates that photosensitivity of TiO2/SnS2 compared to 
TiO2/SnS2/GO has decreased. It can be explained by the complete coverage of TiO2/SnS2 

nanocomposite with GO layers that prevented apsorption of visible light. This behaviour 
indicates that amount of GO (5%) should be decreased significantly. Fig. 1 represents 
OCP response with smaller addition of GO (5%) where notable improvement was 
evident. 

5. EIS result shows completely different response for composite with and without GO (Fig. 
4). In the case of GO addition two time constants indicate more complex system. This is 
also an evidence that GO was incorporated homogeniously within the composite 
photocatalyst. 

6. Linear polarization indicates photosensitivity of SnS2 and SnS2/TiO2, while with TiO2 it 
was not noticed (Fig 5).   

Å Electrochemical measurements:  
Three-electrode cell: 
working electrode - FTO/photocatalyst (TiO2, SnS2, 
TiO2/SnS2); A = 1 cm2,  
counter electrode - Pt,  
reference electrode - SCE 

    

Å Photocatalysts:  
- TiO2, SnS2, TiO2/SnS2 (60% TiO2 and 40% SnS2) obtained by hydrothermal 
synthesis.  
- Graphene oxide (GO) was added after synthesis.  
- GO was prepared and purified according to Hofmann’s method. 

Å Light sources:  
LED (COB, 50 W, 4400 lm, 6000K ) 

Å Methods: 
- Linear polarization (scan rate: 20 mV s-1, E = -0.5 V - 1.5 V vs. SCE),  
- EIS  (0 V vs. SCE, AC amplitude of ± 5 mV, frequency range from 100 kHz to 10 mHz), 
- OCP (open circuit potential), 
- Mott -Schottky (1 kHz, potential range: from -0.5 V to 1 V vs. SCE). 
- Photoelectrocatalysis and electrochemical oxidation were carried out by applying 1 V 
vs.SCE.  

RESULTS 

Fig.5. Linear sweep voltametry photocurrent response of different electrodes in dark and under LED irradiation 
in 0.1 mol dm-3 NaCl. 

Fig. 1. Open circuit potential of different electrodes in 
chopped light LED irradiation in 0.1 mol dm-3 NaCl. 

Fig. 3. The Nyquist plot of a) TiO2, b) SnS2 and  c) TiO2/SnS2 composite in dark and under LED irradiation in 0.1 mol dm-3 
NaCl. 

Fig. 2. Mott -Schottky plot of different 
electrodes in 0.1 mol dm-3 NaCl. 
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Fig. 4. The Bode plot of a) TiO2/SnS2  and b) TiO2/SnS2/GO composite in dark and 
under LED irradiation in 0.1 mol dm-3 NaCl. 
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