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11. Summary of the new findings of the thesis

- Study on integration of ZnAl2O4 spinel on γ-Al2O3, and then modified with La2O3 in order to have acid-base bifunctional catalyst SpAl-Zn(La)/γ-Al2O3. catalytic SpAl-Zn(La)/γ-Al2O3 have a pore diameter rather focus 4,5-5,5nm. Which is narrower than γ-Al2O3 (14-16nm) showed that most of spinel ZnAl2O4, La2O3 dispersed uniformly in  pores of γ-Al2O3. The fabricated material could be well-catalyzed for transesterification of waste cooking oil with free fatty acid level of 7.6. A transesterification between methanol and waste cooking carried out at the 65oC for 4 hours attained reaction efficiency up to 99.2%. Catalytic was reused for 10 times, stable performance from 98.2 to 99.2%. The acid sites catalyze for esterification between free fatty acid and  methanol; and both base and acid sites catalyze for transesterification between methanol and triglyceride. 

- Study on integration of  Mg-Al hydrotalcite on the surface and in the pores of γ-Al2O3 for obtaining  a solid base catalyst with large surface area containing strong base sites, which was HtMg-Al/γ-Al2O3. Thermogravimetry-Differential thermal analysis showed that decomposition temperature of Ht Mg-Al/γ-Al2O3 is 470oC while of  hydrotanxit Mg-Al is 364oC This proves HtMg-Al/γ-Al2O3 efficient structure and thermal stability than the Mg-Al hidrotalcite
- HtMg-Al/γ-Al2O3 could be used as a good catalyst for transesterification of waste cooking oil with free fatty acid level of  7.6, in which the base sites can catalyst not only transesterification of triglyceride, but also decarboxylation of free fatty acids. The transesterification between methanol and waste cooking  was carried out at the 120oC for 4 hours. The reaction efficiency was about 98.8%. The catalyst was reused for 10 times without change of  the reaction performance.
12. Practical applicability, if any: 
 
HtMg-Al/γ-Al2O3 and SpAl-Zn(La)/γ-Al2O3 could be used as a good catalyst for transesterification of waste cooking oil with hight free fatty acid. The reaction occurs in mild conditions, high-performance, non-corrosive, easy to separation, easily refined products, reuse catalysts, environmentally friendly.

This study also towards to use raw materials from Vietnam, two catalytic system is made domestically sources that catalyzes production costs are not high, induced economic return and social benefits.

Using catalysts biodiesel in the field of biofuels is in accordance with Decision 177/2007 / QD-TTg of the Prime Minister on the development of biofuels. The research results are the basis for selection of domestic biodiesel production technology suitable for raw materials and socio-economic conditions of Vietnam.
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