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Characterlstlcs and Sourcé Analy51s of Water-Soluble Ions in PM2 o

Zhengzhou . F la'l Ao
YANG, Ligeming'*, WANG Shen-bo' ¥ HAO Qi HAN Shi-jie'”, LI Chen', ZHAO Qing-yan'”, YAN Qi-
she'?, ZHANG Rui-qin"2 *

(1. Collége of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Research Institute of
Environmental Science, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to explore the pollution characteristics of water-soluble ions in PM, 5 in Zhengzhou, high time resolution and
continuous observation of water-soluble inorganic ions in PM, s was conducted from December 1, 2017, to November 30, 2018, in
Zhengzhou. The results showed that during the observation period, the average concentration of total water-soluble ions in Zhengzhou
was 42.7 wg+m . The order of mass concentration of each ion, from large to small, was as follows: NO; (17.7 pgem), SOi'
(10.2 pgem ™), NH; (9.0 pg-m>), C1" (2.3 pg'm ), K* (1.3 pgem ), Na* (1.3 pgrm™>), Ca’* (0.8 pgrm ™), and
Mg (0.1 wg-m ™). The mass concentration of total water-soluble ions was the highest in winter, slightly higher in autumn than in
spring, and lowest in summer. The diurnal variation in single peak distribution was observed across the whole year in spring, summer,
and autumn, while there was no significant diurnal variation in winter. The mass concentration of secondary inorganic ions (SO~

NO, , and NH," ) accounted for 43. 8% of PM, ;, mainly in the form of (NH,),SO, and NH,NO,. There was a large degree of
secondary transformation throughout the observation period; relative humidity had a significant influence on the sulfur oxidation rate,
and temperature had a significant influence on the nitrogen oxidation rate. During the observation period, there was a good correlation
between secondary ions, and K* showed a good correlation with Mg’>* and Cl~. The main source of the secondary ions was the
secondary conversion of gaseous pollutants. Mg>* and Ca’* were derived from soil dust and construction dust. K* was one of the main
biomarkers of biomass combustion. Na* was mainly derived from sea salt and soil dust, and Cl~ was derived not only from sea salt but
also biomass and fossil fuel combustion. The results of principal component analysis showed that the water-soluble ions in PM, ; in
Zhengzhou were mainly affected by secondary transformation, combustion sources, and dust emission from soil or building construction.

Key words: on-line; PM, ,; water-soluble ions; seasonal variation; secondary transformation; source identification
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Table 1  Detection limit and repeatability of the on-line monitoring system for water-soluble ions

T H cl- NO; 803~ NH, K* Mg** Ca’*
KB/ g em 3 0. 002 0. 02 0.06 0. 02 0.08 0.08 0. 007 0.06
HENE/ % 4.1 0.7 4.4 3.6 2.2 2.5 15.7

®2 PM, REBEKBMEBEFEHRERE pg-m ™’

Table 2 Mass concentrations of PM, 5 and major water-soluble ions/pg-m

-3
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