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The Study on Secondary Pollutants of PM;¢ in Pocheon

Tae~-Sool Park

Dept. of Environmental Engineering in DaejJin University

Abstract

The purpose of the study was characteristics of secondary pollutants of PMy collected in

pocheon between August 2002 and June 2003.

The ambient concentrations of PMy mass, 9 water-soluble anions and cations, and 13 bulk
composition trace elements were determined from filter samples collected by PMj high vol-
ume air sampler(UV-15H, Graseby—-Andersen Co., USA). .

During this period average PMio mass concentration was 83.8ug/m'(49.8ug/m’ ~111.6pg/m') in

Pocheon.

Mechanism for transformation of secondary pollutants by soluble ion components is divided
into two categories; NaNQOs type by the reaction of sea salt and HNO; in the atmosphere, and
nitrate salt or phosphate salt type such as (NHy)2SO4 NHyNaSO,, and (NH)2SO4(2NHNO3).

Keywords : secondary pollutants, sea salt
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Table 1. Operating conditions of instruments for analyzing chemical species.

Instruments Models Operating Condition Species
AAS AAS-680 . K, Na
(Shimadzu) Air + Gty Ca?', Mg*
- Eluent : 1.5mL/min F, I,
L I(?:)X 500) 2mM NaCO3+0.75mM NaHCOs; NOs', SO
lonex - Column : IC-Pak A
- Sample injection : 508
UV/VIS UV-160A - Indophenol blue NH,
(Shimadzu) - Abs : about.640nm
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Table 2. The composition of chemical species in

air and PMjo.
Water-Soluble Insoluble
PMo B, Cr, KNaCa', K Na
NOs, SO Mg", NHy'  #Ca, *Mg
Avg. pg/m 810 1647 6.80 1292
Min. pg/m' 4979 172 368 143
Max. pg/m' 12181 3291 11.69 36.00
SD 1669 573 217 706
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Fig. 1. A pollution rose for PMI10 during the
whole study periods in pocheon (Aug.
2002 to Jun. 2003).
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Fig. 2. Pollution roses for ions in Pocheon.
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Table 3. Equilibrium concentration of anions and
cations (unit: n-equiv./m’).

Items Elements Sum Average

(a) Anions F 3435 51
Cr 86.0

NOs” 73.2

SO 1792

(b) Soluble NH; 343.4 184.7
Cations K 33
Na' 1258

Ca™ 202

Mg 95

(c) Insoluble *K 4725 43
Cations *Na 4117
*Ca 32.7

*Mg 239

*Insoluble cations
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Fig. 3. A scattered plot for equilibrium concen—
tration between sum of water-soluble
anions and cations in Pocheon.
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Table 4. The products of secondary particles and probable reactions between gases and particles for

water-soluble ions.

Species (R Reactor Products

Cl-Ca* (062) NaCl + CaCOs CaCly + NaCOs
Na'-NOs~ (050) NaCl + HNOs NaNO; + HCI 1
NH, SO (0.87) 1) NHsz+ NHHSO, (NH4)2S04

i) H:S0; + 2NHNO; (NH),S0; + 2HNO; 1

il )INH;HSO4+ NHiNO3 (NH4):SO4 + HNO3 1
NH,-Na'-SOs* (087) 1 )NHHSO; + NaNOs NHNaSO4+HNO; 1

il )NH4HSO4 + Na(Cl NHNaSQ4+HCl T
NH; -Na"™-NOs -S0& (090) (NH4):SO4+NHz+HNO;3 (NH4):S04 - 2NHNO3
NH,'-Na'-Ca® (0.87) 3NaCl, CaCOs, 2HNO; CaCls, NaCOs, NaNOg

-CI -NOs -S0&” 3NH4NOs, ANHHSO, 3(NH,):S04, 2NHNaSOy,

NaNOQz, (NH4)2SOq,

2NH3

(NH)2S04 - 2NH4NO;,
2HCI T, 2HNOs 1
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Table 5. Varimax rotated factor loadings of Pr-
incipal Components analysis in PMio.

Species  Factor 1 Factor 2 Factor 3 Factor 4
Ca™ 0.9446 00871 -0.1381 0.0244
cr 0.9161 01356 -0.0910 0.0881
K’ 0.8029 -0.1277 0338 02100
Mg” 06946 -0.1615 03181 -0.0271
*Ca -0.1422 0.8903 -0.0564 0.1311
*Vg 01918 0.8833 -0.2440 0.1465
*Na -0.0349 -05025 00632 0.1520°
Na’ 00456 0.0015 0.8473 0.1100
NOs -0.0199 -0.1983 0.7190 0.13%
SO~ 01222 -0.1797 06513 0.6258
NH," 01281 03173 02081 0.8149
F -01831 -0.0445 -01656 -0.0063
*K 01263 03233 00810 0.0442

Eigenvalue 3.78 311 2.08 117
Cummulative 0291 05313 06919 0.7821

* | Insoluble Metals
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