
INVESTIGATION OF CORRELATION BETWEEN DIFFERENT 
SACRIFICIAL AGENTS AND PHOTOELECTROCHEMICAL 

PROPERTIES OF TiO2-BASED CATALYSTS FOR H2 GENERATION  
Klara Perović*, Hrvoje Kušić, Marin Kovačić, Ana Lončarić Božić, Marijana Kraljić 

Roković 

 Faculty of Chemical Engineering and Technology, University of Zagreb, Marulićev trg 19, 10000 Zagreb, 
Croatia 
* kperovic@fkit.hr  
 

The limited supply of nonrenewable energy sources requires the use of alternative 
fuels, such as hydrogen (H2). One of the ambitious ways to obtain it is photocatalysis, 
which uses a semiconductor material(s) and sunlight or artificial light to split water and 
produce H2. The most studied material, TiO2, cannot be activated by visible light, so it 
is of critical interest to combine it with visible light responsive photocatalytic materials, 
such as sulfide-based as well as carbon-based materials to decrease the band-gap and 
reduce the high charge recombination rate. 

Since the splitting of pure water is a low efficiency process, higher H2 production 
efficiencies should be achieved by enriching the water with various electron donors 
that act as sacrificial agents and consume holes to prevent the charge carrier 
recombination. In this work, the effect of different volume ratios (5-20 vol%) of 
sacrificial agents (methanol, ethanol, ethylene glycol, and triethanolamine) on the 
photoelectrochemical properties of the as-prepared TiO2/SnS2/GO-RGO 
nanocomposite with different GO-RGO contents was systematically investigated.  

The electrochemical performance of the fabricated working electrodes was analyzed 
by linear sweep voltammetry, electrochemical impedance spectroscopy, Mott-
Schottky analysis and open circuit potential (OCP) measurements. The experimental 
application of the listed techniques allowed the calculation of the electron lifetime, 
charge recombination rate, flat band potential (EFB) and visible light response of the 
tested components. Considering the obtained values, triethanolamine (TEOA) in high 
volume fraction (more than 10 %) was found to be the most suitable for the use in H2 
production. Omitting the electron donors used has a great impact on reducing the 
photocatalyst efficiency. Regardless of the sacrificial agents used, the presence of GO-
RGO in all tested materials enabled more efficient charge separation with lower charge 
carrier recombination compared to the pure components. 
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