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A Long Term Trend of Gaseous and Particulate Acid/Base Species

and Effects of Ammonia Reduction on Nitrate Contained
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Abstract Particulate sulfate, nitrate, ammonium, and gaseous nitric acid, ammonia concentrations monitored in Korean
dry deposition monitoring network from the year 2009 to 2018 were analyzed to derive their nationwide distributions, long-
term trends, seasonal variations. In addition, effects of ammonia reduction on particulate nitrate were assessed by considering
gas-particulate partitioning in summer and excess ammonia in winter. The 10 year averaged concentrations from Korean dry
deposition monitoring network showed that ammonia mass concentration was the highest and sulfate mass concentration
was the second highest among particulate nitrate, ammonium, sulfate and gaseous ammonia and nitric acid. The monitored
total nitrogen acid was high in winter and low in summer similarly to nitrogen dioxide. On the other hand, the monitored total
ammonia was peaked in spring due to seasonal agricultural activity. Nitric acid is primarily partitioned into the particulate
phase in winter and into the gas phase in summer. In summer, the reduction of ammonia may facilitate evaporation of nitrate
but nitrate concentration is too small to affect PM,; concentrations. In winter, the adjusted gas ratios calculated from
monitored nitrate, ammonia, nitric gas concentration mostly ranged from 2 to 4, which implies that the nitrate may decrease
only 5~10% for 20% reduction of the total ammonia.
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Table 1. The station names and locations of Korean dry deposition network.
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Table 2. Statistics between supersite and dry deposition monitoring data in Bulgwang Station for the year of 2012 (concen-

tration unit: ug/m?3).

Average Regression analysis
x y R? Equation
Sulfate 6.64 5.87 0.74 y=0.86x+0.17
Nitrate 4.66 5.03 0.56 y=0.80x+1.28
Ammonia 3.64 332 0.63 y=0.81x+0.39

# x: dry deposition monitoring station, y: supersite
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Fig. 4. Box and Whisker plot of monthly averaged adjGR for January, February, December from 2009 to 2018. (a) urban sta-
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