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 ABSTRACT 
Hydrogen gas (H2) is considered a highly promising clean energy source due to its environmentally friendly 
nature, high gravimetric energy density, and the absence of greenhouse gas emissions during combustion. 
However, current hydrogen production technologies predominantly rely on fossil fuels, which contribute to 
environmental problems. Therefore, the development of sustainable hydrogen production technologies has 
become a critical focus in energy research. This study investigates hydrogen production via photocatalytic water 
splitting using titanium dioxide (TiO2) as a semiconductor photocatalyst. TiO2 is widely recognized for its low 
cost, chemical stability, and environmental benignity. Nevertheless, its relatively wide band gap and high 
electron–hole recombination rate limit its photocatalytic efficiency. To enhance its performance, noble metal 
co-catalysts, namely silver (Ag), gold (Au), and platinum (Pt), have been deposited onto the surface of TiO2 to 
reduce the charge recombination rate. In this research, the metal deposited on TiO2 were synthesized using the 
hydrothermal method at 180°C for 36 h. Structural and morphological characterization confirmed the crystalline 
nature of the synthesized samples, while compositional analysis verified the successful incorporation of metal 
species onto the TiO2 surface. UV-Vis spectroscopy revealed a slight narrowing of the band gap after metal 
loading. Among the prepared samples, Pt-loaded TiO2 exhibited the narrowest band gap (3.18 eV) compared to 
pure anatase TiO2 (3.22 eV). This modification improved the optical properties of the photocatalyst, making it 
more suitable for photocatalytic hydrogen production. Photocatalytic activity tests were conducted to evaluate 
hydrogen generation performance. The findings suggest that metal-loaded TiO2 photocatalysts, particularly Pt/ 
TiO2, demonstrate enhanced potential for sustainable hydrogen production. This study provides valuable 
insights into the development of efficient photocatalysts for future clean energy applications. 



*Type of presentation must be matched with an option you choosing on student upload system. 

**The abstract can be more than one page and must be approved by project advisor before upload. 

Title name guide. 
 

ADVISOR title name / แปลไทย 

Professor Dr. ศาสตราจารย์ ดร. 

Professor ศาสตราจารย์ 

Associate Professor Dr. รองศาสตราจารย์ ดร. 

Associate Professor รองศาสตราจารย์ 

Assistant Professor Dr. ผู้ช่วยศาสตราจารย์ ดร. 

Assistant Professor ผู้ช่วยศาสตราจารย ์

Dr. ดร. 

Lecturer อาจารย์ 

Mrs. นาง 

Ms. นางสาว 

Mr. นาย 

 

 

 

Major name guide. 
 

SCIENCE MAJOR name / แปล 

Biology ชีววิทยา 

Microbiology จุลชีววิทยา 

Zoology สัตววิทยา 

Biochemistry and Biochemical Technology 

or Biochemistry and Biochemical Innovation 

ชีวเคมีและชีวเคมีเทคโนโลย ี

หรือ ชีวเคมีและชีวเคมีนวัตกรรม 

Chemistry เคมี 

Industrial Chemistry เคมีอุตสาหกรรม 

Materials Science วัสดุศาสตร์ 

Physics ฟิสิกส์ 

Computer Science วิทยาการคอมพิวเตอร์ 

Data Science วิทยาการข้อมูล 

Mathematics คณิตศาสตร์ 

Statistics สถิติ 



*Type of presentation must be matched with an option you choosing on student upload system. 

**The abstract can be more than one page and must be approved by project advisor before upload. 

Gemology อัญมณีวิทยา 

Geology ธรณีวิทยา 

Environmental Science วิทยาศาสตร์สิ่งแวดล้อม 

 


