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11. Summary of the new findings of the thesis

- First time, determined concentrations of 16 Polycyclic Aromatic Hydrocarbons (PAHs) in the municipal sludge from Kim Nguu river in Hanoi.

- Determined concentrations of several heavy metals like Cd, Cr, Cu, Ni, Pb, Zn in the municipal sludge from Kim Nguu river and evaluated the accumulation as well as transportation of them in thermophilic anaerobic co-digestion of sludge from Kim Nguu river and organic waste.

- Evaluated the degradation ability and effects of Tween 80 surfactant on degradation of PAHs in thermophilic anaerobic co-digestion of sludge from Kim Nguu river and organic waste.

12. Practical applicability, if any:

- The results of study shown that concentration of several heavy metals and PAHs are higher than agricultural land requirement need. The Data about contamination of sludge from Kim Nguu river has helped authority get more scientific information to make policy for management municipal sludge in generally.

- The results of transformation of several heavy metals and PAHs in anaerobic co-digestion of municipal sludge from Kim Nguu river and organic waste could give oriented treatment process of sludge to recover biogas and use treated product for agriculture. By the added researching could give the complete treatment process for municipal sludge of Vietnam in practically.    

13. Further research directions, if any

- Study on kinetic of sulfate reduction process in order to optimize the ability to remove heavy metals in the water phase after separation during anaerobic treatment of sludge.

- Study on aerobic treatment process after anaerobic treatment process to complete municipal sludge treatment methods. 
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