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The deviation in size-resolved atmospheric particulate phase nitrate
determination
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Abstract To investigate the deviation in size-resolved nitrate determination, the experiments for determining
the optimal concentrations of annular denuders coatings were performed, and size-resolved nitrate samples were
collected by a 9-stage Andersen sampler with pre-denuder and post-filter membrane in Beijing in the summer of
2022. The results'showed that when the concentration of KOH coating solution was 5%, the removal rate of acid
gases in the atmosphere reached 92.1%. The positive deviation caused by precursor absorption was 4.4%+2.6%,
the maximum deviation was 8.4%+4.5% in the size fraction of 0.65~1.1 pm, and the minimum deviation was
0.9%+0.6% in the size fraction of >9 um. The negative deviation of nitrate determination in total suspended
particulates caused by volatilization of ammonium nitrate was 27.5%=+10.2%. This negative deviation was
assigned to. different size fractions by using PM,, PM,, and PM,, samplers with post-filter membrane,
respectively. The negative deviations of nitrate determination were 35.6%+8.4%, 28.3%+9.3% and 14.8%+6.6%
in PM,, PM, , ; and PM, , ,,, respectively. Without considering the correction of positive and negative deviations,
the nitrate underestimation rates of fine and coarse particles were 19.1% and 10.9% respectively. These results
are beneficial to optimize the monitoring scheme of nitrate in size-resolved particles and improve the data
accuracy.

Keywords Nitrate; size distribution; positive and negative deviation; precursors absorption; Ammonium
nitrate volatilizes
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