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11. Summary of the new findings of the thesis

- Selected the hollow fiber membrane module M3, material of PVDF which is most suitable for the applications of piggery wastewater treatment in comparison with the flat membrane module, hollow fiber membrane of M1, M2, M4 and materials of CA, CA variable properties, PTFE. Besides, the research identified the operating conditions to minimize fouling membrane at flux ≤ 15 L/m2.h, aeration rate of 0,06 L/cm2/min and the concentration of activated sludge approximately 9000 mg/L.
· This study has built a biological system in a lab - scale that was a combination of acidification fermentation, anoxic stage and aerobic reactor integrated with polymeric microfiltration membrane to treat piggery wastewater. When operating the system under optimal conditions, the establishment  such as influence flow of 45 L/day and recycling rate from the aerobic reactor to the anoxic reactor at 300%, only with short hydraulic retention time (HRT) of 1.52 days, the results showed that removal efficiency of COD , NH4+, NO3-, TN, TP and coliform achieved at high level as %: 97,5 – 98,3; > 99,9; 70,8 – 88,3; 84,8 – 97,5; 91,8 – 98,3 and 99,95 – 99,98, respectively, with the corresponding effluents value: 52 - 98 mgO2/L; < 1; 5,7 – 27,72; 8,1 – 29,2; 0,7 – 6,5 mg/L and 200 - 400 MPN/100 mL meet Vietnam’s standard for livestock wastewater discharge class B according to QCVN 01-79:2011/BNNPTNT and class A according to 62-MT QCVN:2016/BTNMT.

· As the operation of biological systems in a lab - scale under the optimal conditions was established, the amount of excessive sludge in the MBR reactor was calculated at about 2,22 liters of sludge/day.

- This study determined the condition of cleansing membrane for recovering the membrane capacity by physical methods in combination with NaOCl solution 1000 mg/L for 2 hours.

12. Paratical applicability, if any:
- The system and operation conditions are simple, without using the settling tanks and chemicals, saving the cost of the process in accordance with the conditions of Vietnam.
- The research results can be transferred to some facilities in need of wastewater treatment as well as some managing and operating units of wastewater treatment systems wanting to upgrade the efficiency of treatment which meets the wastewater standard on livestock sector. 
13. Further research directions, if any

-  Construction of wastewater treatment system for the centralized pig farms and for the distributed sources.
- Study on the conditions reducing the ability of fouling membrane to maintain the operation of the membrane in the long run.
- Manufacture the membrane module to make the cost consistent with Vietnam's conditions, assisting this kind of technology to be widely applied.
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