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Fig. 1 Water extraction rate of
water soluble ionic species
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1

Table 1 The pamameters of the standard curves of the water soluble species

/ min * ! %
P 2. 6 4 - 0.003 021 99.933
cr 6. 41 4 - 0.003 0 170 9. 961
NO3 8. 03 4 - 0.007 0 096 9. 962
S0z 9.28 4 - 0.014 0 123 9. 954
C0% 9. 59 4 0. 000 2 769 9. 982
Na* 37 5 0.018 0279 9.975
NH; 421 5 0. 000 0318 9. 387
K* 53 5 0.007 0 189 99. 988
Mg* 6 % 5 0.007 0 541 9. 99
Ca 8. 49 5 0.021 0 336 9. 990
* Loff. * * C,0%F Lin
) 2 . 2 5
\ 12 (F7, CI", NO;, NO3, SO3 , SOi , POi*, Na',
2 2
NHi, K', Mg", Ca) 7 WSOC (
) ,
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Fig. 2 1C separation of the ionic species of aerosols
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0.01—0.118Hg*m 3, PM2 5 0.01 —0.1%, PM2 s 0.5%;
3 IC GC/MS , ,
2 PM25 PMZS
Table 2 The concentrations and fractions of the water soluble species of PM» 5
F Crr NO; NO; S0%- sor POT
/Ugom™3 0 081 1.9 0.081 78 0015 1L 1 0.096
1% 008 1.8 0.08 74 0 o1 10.6 0.09
Na* NHX K+ Mg2+ C32+
/Ugem- 3 1.0 6.2 21 03 1.8
1% 0.9 5.7 1.9 03 1.6
/gem=3 0 053 0116 0.011 0. 118 0 107 0 109 0.017
1% 0 048 0 106 0.010 0. 107 0 097 0 099 0.015
3 (ng*m” 3
Table 3 The resulis of this study in comparson with these of the others (ng'ms)
340 244 117 Limbeck et al( 19992
58—360 43—107 55—167 Khwaja( 1995) 131
1352 22 279 Sempere el al(1994) 14]
3 66 Rogge et al( 1993) 1
(1992000 ) 444(3—2839) 40(1—35%) 302(6—2535) 161
(2001 —2002 ) 118(20—598) 107(7—452) 109(15—478)
6
7 WSOC (
)12 (F*, CI", NO;, NO3,
SO3 , S0i", POi", Na', NHi, K, Mg", Ca™) :
0. 01 —1000Mg * m™*, 0. 005 —10Hg * m™ ?,
0. 0001 —0. 0005Hg*m™ >, 0.43 —1.32%.
2001—2002 PM2s SOi , NO5, CI', NHi, Na', K', Mg", ca™
1.1, 7.8, 1.9, 6.2, 1.0, 2.1, 0.3 L8Hgem 2, PMa. s
10.6%, 7.4%, 1.8%, 5. 7%, 0.9%, 1.9%, 0.3% 1.6%; 7 WSOC
0.01—0.118Ug*m™ >,  PMas 0. 01 —0. 1%, PM,. 5

0.5% ,

) B
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DETERMINATION OF WATER-SOLUBLE INORGANIC AND
ORGANIC SPECIES OF AEROSOLS

YU Xuechun'  HE Ke'bin' ~ MA Yong-liang' ~ DUAN Fenghui' YANG Furmo'

JHENG Ai-hua®  7HAO Cheng-yi®

(1 Department of Environmental Science& Engineering, Tsinghua University, Beijing, 100084;
2 Analytical & Tesing Center, Beijing Nomal University, Beijing, 100875)

ABSTRACT

This paper conducted a study of detemination of the water soluble inorganic and organic
species of aerosols in simultaneity by use of ion chromatography techmology. Based on this, twelve
inorganic ions (F~, CI', NO;, NO3, SO3 , SO7, POy, Na', NHi, K", Mg™,
Ca™ ) and seven WSOC (formate, acetae, methylsulfonate, oxalate, malonate, succinate,
glutarate) of aerosols in city were quantitatively detemmined. The linear concentrations ranged from
0.01Mg* m " to 1000Mg*m ? for inorganic species and from 0. 005Hg*m *to 10Hg* m ¥ for organic
species (r= 0.999 —0.9999); The RSD were 0.43 —1. 32% and the detection limits were from
0.0001Hg* m™ * to 0.0005Mg* m™ . The results showed that SO, NO3 and NH} were the domi-
nant ionic species of PM 2. 5 in Beijing, which were 11. 1Mg*m™ *, 7.8Ho*m™ > and 6.2Hgem™ °
for the yearly averaged concentrations and accounted for 10. 6%, 7.4% and 5.7% of the total
mass of PM2 s, respectively. WSOC of PM2 5 in Beijing exhibited an anmual concentration range of
0.011—0. 118¥g*m™ > and possessed 0. 01 —0. 1% of PM2 5 mass, among which oxalate was the
most abundant species, followed by acetate, succinate and malonate.

Keywords: aerosol, ion chromatography, water-soluble inorganic, organic species.



