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Abstract To investigate the impact of PM,s chemical species on light scattering in autumn Xi‘an, light scattering coefficient and
PM.;s samples were collected daily in November 2012 at the Institute of Earth Environment, Chinese Academy of Sciences. The PM,;
water—soluble ionic species (Na*, NHi, K*, Mg™, Ca™, F~, CI°, NO; and SO7") and carbonaceous (organic carbon and elemental carbon)
were analyzed to characterize their impacts on the light scattering coefficient. The average PM,s during the sampling period was
(195.4£83.5) g+ m’. The average light scattering coefficient was (579+387) Mm™', with high value at night and low value in the
daytime. The concentration of PM,s showed a strong correlation with light scattering coefficient, with a correlation coefficient of 0.85.
The estimated light scattering efficiency of PM.s was 3.09 m*+¢”'. Among the PM.s chemical species, NH:, K*, SO and OC had a
strong correlation with light scattering coefficient, suggesting that they are the main contribution sources for light extinction
coefficient. The revised IMPROVE equation was used to estimate chemical extinction (b..), which was lower than measured b,
Among the PM.s chemical species, organics had the largest contribution to light extinction, accounting for 52.3%, followed by NH.NO;
(16.2%) and (NH.4),SO, (13.7%).
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Fig. 1 Diurnal variations of hourly averaged light
scattering during the sampling period
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Table 1 Concentrations of PM.s, water—soluble ions, and
carbonaceous aerosol in Xi‘an
I }ﬁi{&g/ mﬁ%? i PM../%
(ng-m?) (pg-m?)

PM.; 195.4 83.5 100
0C 41.8 16.9 21.4
EC 9.6 4.3 4.9
SRR T 54.1 32.7 27.7
FHES T 12.2 7.9 6.3
NH; 7.5 54 3.8
Na’ 2.2 1.3 1.1
K" 1.8 1.3 0.9
Ca™ 1.4 1.0 0.7
Mg 0.2 0.2 0.1
BT 41.9 25.1 21.4
NO; 15.4 10.7 7.9
SOy 13.5 9.2 6.9
CI” 12.2 7.1 6.3
F 0.7 0.3 0.4
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Fig. 2 Relationship between light scattering
coefficient and PM.s
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Table 2 Correlation matrix of light scattering coefficient vs. PM.s chemical species in Xi‘an

W RS PMys Na' NH; K’ Mg*  Ca® F cl NO; SO0 0oC EC

[IETES i 1.00

PM. s 0.81 1.00

Na* 0.28 054  1.00

NH; 0.92 078 035  1.00

K 0.92 079 031 091 100

Mg* 0.46 061 075 042 044  1.00

Ca™ 0.58 047 031 049 056 076  1.00

F- 0.64 063 051 057 061 068 070 100

cr 0.72 080 056 067 08 052 036 056  1.00

NO; 0.89 0.68 021 097 08 025 038 045 059  1.00

sor 0.90 0.80 044 097 094 051 056 062 073 092  1.00

oc 0.85 085 054 075 080 066 064 078 080 064 078 100

EC 0.76 065 012 055 061 036 054 057 056 051 051 080 100
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