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Transformation Mechanism and Sources of Secondary Inorganic Components in

PM, . at an Agriculture Site ( Quzhou) in the North China Plain in Summer
CHEN Shi-yi', ZENG Li-min'*, DONG Hua-bin’, ZHU Tong'

(1. State Joint Key Laboratory of Environmental Simulation and Pollution Control, College of Environmental Sciences and Engineering,
Peking University, Beijing 100871, China; 2. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric
Chemistry, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract ; Simultaneously on-line measurements of major water-soluble inorganic ions and gaseous pollutants were performed from June
9 to July 11,2014 at Quzhou, an agriculture site in the North China Plain using a gas-aerosol collector( GAC) and ion chromatograph
(IC), aiming to track the diurnal variation rule of secondary inorganic components and gas-phase precursors as well as their
interactions. The transformation mechanism and sources of fine particles (PM, ;) were also discussed. The results showed that these
water-soluble ions in PM, 5 and their gas-phase precursors varied regularly. As the dominant ionic components of PM, 5 (‘accounting for
76.23% ), the average concentrations of SO; ™, NH, , NO; were 26.28 wg-m ™, 18.08 wg-m ™ and 16. 36 wg-m > respectively.
Among the precursor gases, the NH,, generated from the discharges of local agricultural activities, displayed a significantly higher

*. The average fine sulfate and nitrate oxidation ratios ( SOR and NOR) were SOR =

concentration at an average value of 44. 85 pg-m~
0.60, NOR =0. 30, revealing the remarkable characteristics of secondary pollution. As could be found from the relevant analysis, the
NH," of Quzhou showed well relations with NO; and SO; ™, and the environment here was rich of ammonia. The NH," existed in the
form of (NH,),SO, and the generation of NO, was limited by the HNO,. From the analysis for the equilibrium of NH,NO,, we
observed that the atmospheric environment of Quzhou was adverse to the generation and maintenance of NH,NO, during the daytime ,in
contrast with the night. Integrated with the study, the results displayed that the secondary transformation was the main source of fine
particles in Quzhou, and the NH; from field and compost was the significant factor leading to the high value of S-N-A.

Key words: GAC-IC; water-soluble ions; gas to particle conversation; sources; PM, 5 ; Quzhou
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Map of Quzhou experimental site
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Table 1  List of instruments conducted during the field experiment
EgE| & Ji 3 IR ARG Hy R KL/ %o
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"ESH Met One U | JXUIA] | I B2 0 4% s
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Fig. 2 Inter-comparison of SO, measured by GAC-IC and Thermo 431 TLE
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Table 2 Summary of the measured components in GAC-IC

- Sk/pgem~? S/ pgom 3

i H 5 PM, 5
S0, NH, HNO, HONO HCl S0%- NH; NO; cl- K* Na +

SEHME S 13.34 44.85 1.83 1.62 1.87 26.28 18. 08 16.36 3.16 1.91 0.27 79. 65

RALEL 9.63 34.27 0. 84 1.13 1.48 21.14 15.87 13.85 2.30 1.61 0.17 76. 90

e/ ME 0.57 11.03 0.03 0.06 0.11 3.88 4.51 0.97 0.03 0.02 0.02

B 118.03  226.25  11.62 8.48 9.06 92.04  63.80  60.31 22.21 12. 67 4.40 295. 90
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Table 3  Comparisons of the concentrations of water-soluble ions in fine particles between this study

and other results in the North Chinese Plain

3

WA ST BsE B em”
st P res N e i i
2004-08-07 ~2004-08-15 E2riT 29.5 15.4 7.84 1.64  MOUDI (PM, ) [19]
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Fig. 3 Time series of wind direct and relative humidity during the measuring period
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