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Abstract

Artifacts due to inter-particle and gas-particle interactions during PM2.5 sampling were quantified by comparing
the measurement results between the annular denuder-filterpack system and the filterpack system without denuder.
Measurements were carried in Seoul for 10 days in each season; Nov. 2004, Jan. 2005, Mar. 2005, and Jul. 2005,
respectively. In each day, two 12-h samples were obtained. The concentrations of nitrate and chloride showed
seasonal variations mainly due to the availability of ammonium to neutralize nitrate or chloride. Nitrates and
chloride losses were prominent in summer. Since most of ammonia was used to neutralize sulfuric acid and formed
ammonium sulfate in summer, nitrate and chloride could not exist in particles and ammonium loss was smaller

than other seasons.
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Table 1. Artifact reactions and configuration of ADS (Annu-lar Denuder System).

Inter-particle interactions Filterpack

1 NH,"+Cl” < NH, (g)+HCl (g) 3rd Quartz filter NH4*

i EI:I-{CTN SjH'a 2?3 ()+HNO; (2) 2nd Nylon filter ClI, NOy~

4 H*+NO,; «» HNO,(g) 1st Teflon filter S0, NO,”, CI'NH,*, K+, Ca’+ Nat, Mg+
Gas-particle interactions Denuder

5 H*+NH;(g) «» NH,* 3rd Denuder NH,

6 SAV)(g)+H,0 <> S(IV)(aq)+H* 2nd Denuder SO,, HNO,, HNO;, HC1

7 CI"+HNO; (g) «» NO; +HCl(g) Lst Denuder SO,, HNO,, HNO;, HC1
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Table 3. Sampling artifact® of NH,*, CI", NO;~, SO, in

NDF.
NH,* cr NO; S0,

Fall RMSP 34 65 19 15
DAY Range —53~—-10 —74~-28 —-34~7 —3~40
Fall RMS 25 30 13 12
NIGHT Range —43~-5 —46~39 —28~19 —-29~17
Winter RMS 32 18 9 9
DAY Range —52~0 —33~2 —-1~15 —8~17
Winter RMS 34 37 13 10
NIGHT Range —49~17 —53~69 —19~19 —24~11
Spring  RMS 17 58 16 17
DAY Range —49~15 —83~7 =35~24  6~31
Spring  RMS 11 43 15 16
NIGHT Range -—17~16 —79~84 10~21 10~22
Summer RMS 12 82 76 5
DAY Range  ~22~6 —95~-33 —95~-47 —6~12
Summer RMS 14 66 56 4
NIGHT Range —20~-6 —81~—-42 —83~—11 —6~1
“artifact(%):mm’—'”_w‘ﬂ x 100, RMS (%)= | 3 a?
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Fig. 1. Scattergram of the sulfate concentration between
DF and NDF sampler.
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Fig. 3. Variations of ammonium richness ratio and sulfate concentrations of PM2.5.
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