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luận án đã xác định được ion Ca
2+

 đóng góp chính vào các quá trình trung hòa axit trong 

nước mưa, tiếp theo là ion Mg
2+

, tiếp theo là ion NH4
+
, cuối cùng là K

+
. Từ đó lý giải 

được xu thế mức độ axit trong trong nước mưa giảm (xu thế nồng độ H
+
 giảm 

1,31%/năm) trong trường hợp nồng độ bụi có chứa các cation trên trong môi trường 

không khí gia tăng. 
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và xu thế lắng đọng của các ion với mức tương đồng (cùng tăng hoặc cùng giảm) là từ 
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10. Supervisor:  Prof. Dr. Hoang Xuan Co 

11. Summary of the new findings of the dissertation 

- This is a study in which the most updated series of data on acid rain in Viet 

Nam in the longest period before 2019 has been used.  It has shown the correlation 

between ions in rainwater in 23 hydrological stations and the rainwater monitoring 

data of the Department of Meteorology, Hydrology and Climate Change. Based on the 

calculation of the NFi acid neutralization coefficient of 4 cation, it is determined that 

Ca
2+ 

ions are the main contributor to the acid neutralization process in rainwater, 

followed by Mg
2+

 ions, NH4
+
 ions, and finally K

+
. From that point, it explains the 

decrease tendency of the acid level in rainwater (the tendency of H
+
 concentration 

decreases by 1.31%/year) in case the dust concentration containing the cations in the 

air increases.  

- The PhD student has evaluated the concentration tendency, the deposition 

tendency, and the level of change of ions in rainwater as well as pointing out the 

similarity between the tendency of concentration and the tendency of ions deposition 

with the similarity (either increase or decrease) is from 69.37% to 86.11%. 

12. Practical applicability 

- The research results and the calculations obtained in the disertation with the overall 

view and argument about acid rain in recent years will be an important reference for 

managers, scientists, and future research projects. 

- The research results are the scientific basis for the planning and supplementation of 

air quality monitoring stations. 

- The solutions put forward in the dissertation provide managers and experts in the 

field of environmental monitoring with reference in order to make optimal decisions or 



solutions in environmental protection generally and in coping with acid rain 

particularly. 

13. Further research directions 

- Study assess monitor netwwork and the quality of wet deposition data. 

- Study to develop a database of emission inventory for Viet Nam to serve the 

researches on air pollution and air pollution forecasts as well as its possibilities of 

affecting acid rain in the territory of Viet Nam. 

- Do research on determining the origin of air pollution in Vietnam, how many percent 

are from the localities, from neighboring areas, from neighboring countries. 

- Research more deeply on the harmful effects of acid rain as well as its beneficial 

effects on such fields as agriculture, industry etc. 

- Do researches to determine the origin of air pollution in Viet Nam, which comes 

from the localities, neighboring areas, and neighboring countries. 

- Research more deeply on the harmful effects of acid rain as well as its beneficial 

effects on such fields as agriculture, industry etc. 
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