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Characterization of Water-soluble Inorganic Ions in PM, ; and PM, ;, in Summer

in Guangzhou

TAO Jun' ZHANG RenHian® DONG Lin' ZHANG Tao' ZHU Li-hua' Han Jingdei' XU Zhen—cheng'

(1. South China Institute of Environmental Sciences MEP Guangzhou 510655 China; 2. Institute of Atmosphere Physics Chinese
Academy of Sciences Beijing 100029 China)

Abstract:PM, ; and PM, ; samples were collected simultaneously during July of 2008 in Guangzhou. The concentrations of water—
soluble inorganic ions (Na® NH,; K*' Mg’* Ca’* F~ ClI° NO; and SO;") were determined by ion chromatography.
Meteorological parameters atmospheric scattering visibility and concentrations of trace gases (SO, NO, and 0;) for this period
were also recorded. The results showed the total water-soluble inorganic ions concentrations were (25.5 + 10.9) pg* m ’ and (22.7
+10.5) pg* m~’ in PM,, and PM, , which occupied (47.9 +4.3)% and (49.3 +4.3)% of PM mass respectively. Sulfate was
the most abundant ion and contributed (25.8 +4.0)% of PM, mass and (27.5 +4.5)% of PM, , mass respectively. High
temperature and high ozone level favored the formation of sulfate from sulfur dioxide while the high relative humidity favored the
formation of nitrate were observed. Moreover sulfate nitrate and ammonium in PM, ; and PM, , had great impact on the scattering
coefficient and visibility degradation.
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Table 1  Level of water-soluble inorganic ions concentrations in PM, sand PM, , in summer in Guangzhou/pg * m ~*
803~ NO; cl- Na* NH,/ K* Ca*
PM, 53.7£23.2 14.2 7.9 2.3+0.9 1.0+0.8 2.7+0.4 3.2+2.4 0.6+0.3 1.6+0.3
PM, , 46.4 £21.3 13.1£7.7 1.8 +0.7 0.7+0.5 2.4+0.3 2.9+2.4 0.6+0.3 1.3+0.2
2 PM,; PM,, 1%
Table 2 Percentages of water-soluble inorganic ions concentrations in PM, sand PM, ; in summer in Guangzhou/%
802~ NO; Cl- Na* NH, K* Ca®*
PM, s 25.8+4.0 4.5+1.7 2.0+1.5 5.6+1.8 5.5+1.6 1.2 3.3+1.1
PM, , 27.5+4.5 5.4£2.0 1.8+1.3 6.0+2.2 5.4£2.0 1.2 % 3£1.2
NO;  NH;
3
- +
3 PM, . NO;  NH; PM, ,
PM, ,
2 -
PM, S0,
2 -
PM, SO,
PM2A5
3 /pg*m™?
Table 3 Level of water-soluble inorganic ions concentrations in fine particles in urban cities in China/pg * m =
S03~ NO; cl- Na* NH, K* Ca**
PM, 2008 14.2 2.3 1.0 2.7 3.2 0.6 1.6
PM, 2001 ~2003 18.4 11.2 1.4 0.2 10.1 1.3 0.7 25
PM, ; 2003 ~2005 5.4 2.6 0.5 0.5 2.4 0.2 1.6 26
PM, 2006 46. 4 13.8 2.0 1.6 12.5 1.7 0.5 27
PM, , 2008 13. 1 1.8 0.7 2.4 2.9 0.6 1.3
PM, , 2006 27.2 12.7 7.0 6.0 6.8 1.8 5.2 21
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Table 4  Correlation between the SOR NOR and temperature relative humidity ozone in PM,
PM, s(n=31) SOR NOR NH, 0,
SOR 1.00 0.12 0.51"" 0.57*" -0.42" 0.37"
NOR 1.00 -0.19 -0.38" 0.50" " -0.41°
NH," 1.00 0.75" " -0.72"" 0.85""
1. 00 -0.97"" 0.86" "
1.00 -0.87""
0s 1.00
1) = = a=0.01 ( ) * a=0.05 ( )
5 PM,, SOR.NOR NH;. N 0,
Table 5 Correlation between the SOR NOR and temperature relative humidity ozone in PM,
PM, 4 (n =30) SOR NOR NH, 0,
SOR 1.00 0.14 0.51"" 0.627" -0.46" 0.41°
NOR 1. 00 -0.18 -0.36 0.47"" -0.36
NH, 1.00 0.76 " * -0.73"" 0.86" "
1.00 -0.97"" 0.85""
1.00 -0.87""
0, 1.00
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( HCI  HNO, ) ! NH,HSO, .PM,, PM,,
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Table 6  Correlation between the water-soluble inorganic ions and the scattering coefficient and visibility
(n=31) PM, cl- NO; S0; - Na* NH, K* Ca®*
PM, 5 1.00 -0.07 0.43" 0.97** 0.13 0.97"* 0.91** 0.28 0.96"* -0.71*"*
cl- 1. 00 0.55** -0.23 0.63** -0.21 -0.06 0.50**  0.06 -0.41""
NO; 1. 00 0.27 0. 44" 0.36" 0.35 0.47°"  0.57** -0.75""
S02- 1. 00 0. 08 0.98** 0.90"* 0.25 0.91"* -0.59""
Na* 1.00 0.01 0. 06 0.77**  0.20 -0.32
NH; 1. 00 0.90" " 0.17 0.92°* -0.64""
K* 1. 00 0.22 0.91"* -0.67*"
Ca®* 1. 00 0.34 -0.40"
1. 00 -0.81""
1. 00
(n=30) PM, , cl- NO;y S0~ Na* NH,’ K* Ca®*
PM, , 1. 00 -0.16 0.53** 0.97 " 0. 02 0.98"* 0.90" " 0.23 0.93** -0.65""
cl- 1. 00 0.47** -0.34 0.57** -0.31 -0.12 0.26 0. 02 -0.37"
NO; 1. 00 0.36" 0.34 0.44" 0.45" 0.35 0.67°* -0.80""
S02- 1.00 -0.04 0.98"* 0.87"" 0.18 0.88"* -0.52*"
Na* 1.00  -0.10 0.02 0.18 0.14 -0.22
NH; 1. 00 0.88" " 0.20 0.90"* -0.60""*
K* 1.00 0. 18 0.89"* -0.66""
Ca* 1. 00 0.33 -0.27
1. 00 -0.81""
1.00
3 N 0,
SO, S0; .
(1) PM, ; PM, , HNO,
(53.7 £23.2) pgem’’ (46.4 £ 21.3)
pgem 7 PM,., PM,, (3)PM,, PM,,
(47.9 £4.3)% (49.3 £4.3)%. 0.96. - 0.71 0.93.
2 -
SO, PM,, PM,, -0.65.
(25.8£4.0)% (27.5+4.5)%. -0.81. PM, PM, , SO; ™ .
) S0, S0:° NH, NO;
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