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11. Tóm tắt các kết quả mới của luận án: 

- Đã tổng hợp thành công vật liệu xúc tác quang TiO2-PAA-GO hydrogel bằng 

phương pháp thủy nhiệt. Trong đó, PAA đóng vai trò quan trọng trong việc chế tạo 

TiO2-PAA-GO khi là chất liên kết ngang. Điều kiện thích hợp để tổng hợp vật liệu 

TiO2-PAA-GO là: tỉ lệ phần trăm khối lượng PAA:GO là 25%; tỉ lệ khối lượng 
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được nâng cao chủ yếu nhờ vào : (i) giảm năng lượng vùng cấm, (ii) giảm tái tổ hợp 

electron và lỗ trống, (iii) tăng lượng lỗ trống oxy; (iv) diện tích bề mặt riêng cao. 
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môi trường nước. Hiệu suất phân hủy DB71 của vật liệu TiO2-PAA-GO là 98,16 % sau 90 
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dàng tách khỏi môi trường nước và không gây ô nhiễm thứ cấp nên  sẽ là vật liệu có 

tiềm năng lớn ứng dụng trong thực tế xử lý nước thải dệt nhuộm. 
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photocatalytic materials for treating Direct Blue 71 dye in water environment 
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11. Summary of the new findings of the thesis: 

- In this study, a 3D TiO2-PAA-GO hydrogel photocatalyst was synthesized by 

hydrothermal method.  The PAA played a crucial role as a cross-linking agent in the 

fabrication of TiO2-PAA-GO. The suitable conditions for synthesizing TiO2-PAA-GO 

photocatalyst are as follows: PAA:GO mass percentage of 25%; TiO2:GO mass ratio 

of 1, hydrothermal time of 6 hours, and hydrothermal temperature of 180°C. 

- The XRD, FTIR, SEM, HRTEM, EDX, UV-Vis-DRS, TGA. EIS, BET and XPS 

results demonstrated the formation of cross-link bond within the TiO2, GO, and PAA. The 

TiO2-PAA-GO has a 3D structure with a relatively rough surface and high surface area 

(156 m2 g−1), and TiO2 particles were uniformly distributed on GO layer.  The 

photocatalytic activity of TiO2-PAA-GO  was enhanced due to: (i) the reduction of  

bandgap energy; (ii) decreasing electron -hole recombination; (iii) increasing oxygen 

vacancies; (iv) high specific surface area. 

- Degradation efficiency of DB71 dye (25mg/L) with  1g/L photocatalyst dose  

reached  98.26% in 90 minutes under visible light with pH 6. 

 - After 5 cycles of use, the TiO2-PAA-GO photocatalytist still retains a high level 

of photocatalytic activity, with treatment efficiency of over 90%.. 

12. Paratical applicability, if any: 

 A 3D structural hydrogel TiO2-PAA-GO is easily separable from the aqueous 



medium, has no secondary pollution, is conveniently fabricated, exhibits good 

reusability, synthesized using simple. The results show the potential application of 

these materials for the actual treatment of printing and dyeing wastewater. 

13. Further research directions, if any:  

- Expanding the process of synthesizing unique and simple 3D structural 

materials with highly practical applications. 

- Testing and investigating the application of TiO2-PAA-GO materials to treat 

other dyeing chemicals  and organic pollutants in water environment. 
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