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Pollution Characteristics and Source of the Atmospheric Fine Particles and

Secondary Inorganic Compounds at Mount Dinghu in Autumn Season

LIU Ziwui ' WANG Yue-si' LIU Quan' LIU Lu-ning’ ZHANG De-giang’
(1. LAPC Institute of Atmospheric Physics Chinese Academy of Sciences Beijing 100029 China; 2. South China Botanical
Garden Chinese Academy of Sciences Guangzhou 510650 China)

Abstract: RealHime measurements of PM, ; secondary inorganic compounds in PM, ,( SO;~ NH, and NO,; ) and related gaseous
pollutants were conducted at Mount Dinghu a regional background station of the Pearl River Delta ( PRD) in October and November
2008 by using a conventional R&P TEOM and a system of rapid collection of fine particles and ion chromatography ( RCFPC) .
Sources and transportation of atmospheric particles during the experiment were discussed with principal component analysis and
backward trajectories calculated using HYSPLIT model. The average daily mass concentrations of PM, , were 76.9 wgem > during
sampling period and average daily mass concentrations of SO~ NH,” and NO; were 20. 0 pgem ’ 6.8 pgem “and 2.6 ug*m’
respectively. The sum of these three secondary inorganic compounds accounted for more than one third of the PM, ; mass concentration
which had become the major source of atmospheric fine particles at Mount Dinghu. The diurnal variation of PM, ; SO;~ and NH, all
showed a “bimodal” distribution with two peaks appeared at 10: 00 am and at 16: 00 pm respectively whereas NO; showed “single
peak” distribution peaked at 10:00 am. The mass concentrations of SO}~ in PM, ; had the similar diurnal variation with that of SO,
SO:~ in PM, ; was mainly transformed from SO, whereas NO, showed difference diurnal variation with that of NO, and the second
conversion rate of NO, was far lower than that of SO,. NH, in PM, ; existed mainly in the form of sulfate nitrate and chloride. Both
of principal component analysis and back trajectory analysis showed that the variations of PM, 5 and secondary inorganic compounds at
Mount Dinghu were mainly affected by the long—range transport air mass passed over Guangzhou Huizhou and other highly
industrialized areas which carried air pollutants to the observation site at the same time local sulfate originated from secondary
formation also contributed an important part of atmospheric fine particles and the contribution from local direct emission was little.
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Table 1 Daily mass concentration of PM, 5 secondary inorganic compounds in PM, 5 and related gaseous pollutants /pgem ~>
PM, | PM, 5
S0;~ NH, NO; S0, NO NO, 0, co
76.9 20.0 6.8 2.6 33.2 1.6 21.2 49.9 950.3
45.7 9.7 4.5 2.1 20.3 1.4 10. 1 23.6 255.5
158.5 32.2 14.2 6.2 66.9 4.8 37.2 98.9 1557.5
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Table 2 Comparison of the mass concentration of PM, s and secondary inorganic compounds in PM,
between this study and the related study results in references/pgem ~*
( -) PM, 5 S02- NH, NO; SNA D SNA/PM, s
2008-10 ~2008-11 76.9 20.0 6.8 2.6 30.7 0.38
2004-10 ~2004-11 102.9 27.8 12.1 4.3 44.2 0.43 5
2004-11 ~2004-12 99.0 23.9 37.6 0.38 6
2004-10 81.4 24.1 9.3 0.9 34.3 0.42 7
2004-10 ~2004-11 24.1 9.2 7.2 40.5 18
1999-10 ~1999-11 90.0 21.2 8.6 7.7 37.5 0.42 19
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Fig. 1 Diurnal variations of temperature and UV radiation and relative humidity and wind speed during the measuring period
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Table 4  Average concentrations of PM, 5 SO;~ NH,” NO; SO, and NO, under four kind of air
mass reached Mount Dinghu during the sampling period /pg*m ~
PM, S0;° NH, NO; S0, NO,
1 55.5(23.5) " 16.3(6.4) " 3.7(3.0)° 0.7(0.5)* 6.5(3.8)" 7.2(1.6)"
2 91.3(52.1)" 22.7(11.3) ¢ 8.4(4.9)" 3.3(3.2)" 15.4(14.5)" 13.4(7.0)"
3 27.9(36.6) ° 8.7(14.3) 2.5(4.7)° 1.5(2.7) 7.6(10.7) ® 5.7(4.8)"°
4 19.5(12.7) * 6.6(1.6)" 1.2(1.5) " 0.6(0.3)*" 1.6(1.1)" 4.3(1.6) "
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