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Abstract

This paper presents the results of the first interlaboratory comparison of ambient particles measurement
conducted by 5 laboratories under the framework of Korean Society for Aumospheric Environment (KOSAE) on
the May of 1998 in Seoul. Collection of particles less than 10 um (PM10} was carried oul by two different Lypes of
PMI10 sampler, and their concentration reported by three laboralories ranged [rom 36,2~ 56,05 ug/m’. Analyses of
chemical composition of particles collected by each lab were performed by the destructive and nondestruclive
instrumental methods. Statistical analysis of the measurement results could not be carried out because a
comprehensive QA/QC had not been applied before experiments. The importance of QA/QC s well as the
performance of QA/QC for the measurement of PM10 was discussed in detail
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Table 2. Interlaboratory expenmental conditions for PM10 sampling.

Lab. Code Sampler Fultea Flow rate. PM10 Cone.  Analytical Method

Pl Hi-vol Glass fiber .83 m¥mmn H 27 ug/m? Gravimetric
PM 1O Sampler (GF-2000)
{Kunoto- 121, Japan)

P2 Hi-vol Quarfz 1.13m%min 56 05 ug/m? Gravimelric
PM 10 Samplet (Whatman QM-A)
(Wedding, USA)

P3 Hi—vol Silica f1ber 1200 Mmun 36 2pg/m’ Gravimetne
PMI0 Sampler {Advanice TOYO
(Kamoto- 121, Japan) QRIOG)

P4 None?

P35 Home-made Nucleopoie 2iMhun NRY NRY
2 slage cascade— 8 um pore for =2 5 um palicles
Sampler .4 pum pore for <2.5um paibicles

1) NR nolieparted

2) MNone ne sampled, but a purt of P3 iller sample was used four buther chermical analyais

Table 3. Pretreatment and instrumental methods for the analysis of elemental constituents of PM10.

Lah Instizments Pretreat ) Extraction Cahbration/
Code Used reatman S olution Standmd Matenal
iy [CP Extraction by ultra— Mixed Acid wilthin calil curve
spnLcation 1M-HNO+ IM-HCI(I: 1) sell-made 5TD sol.
p2 ICP/AA Acid digesuon m Mixea Acud withio calib cwve
water bath then ¢ FHNO::c HC1 (3, 1) commereial STD sol
ultrasonicalion
P3 TNAA unnceessary NIST 1648
P4 INAA unnecessary/ Urban dust 3395, TATA
ICP Ext. in mrxed acid HC1+HNO-+HCIO;+HF
Ps PIXE unmecessary MRY

1) NR nol repotled
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Table 4. Attributes of filter medium used for air sampling.
Filter Type Limitaticn Sampling Efficiency Disadvantage Advantage
Cellulose fiber Nol for < 50% m Hydroscopic low clement blank
carhon analysis submicron 1egion mitrate arlifact”
Glass [iber Not lor Very high Hugh element blank,
element analysis lor all particle Ingh alkalimty,
s1ze vnlatilizable carbon.
nulrate artifact!
sulfate artifact®
Teflon couted Nol lor Faurly hagh Carbon hased Tolerable
glass [iber carbon analysis
Quartz fiber Yery hugh Fragility No carbon blank
low elemenl blank,
mirate artfact”
Tellon Not for goad Carbon based Low elemcitt, ion
membrane carbon analysis Wesk flow 1es1stunce blank
Nuclecpore Not fot Low Carbon based Low element. 1on
membrane carbon analysis blank

1} indicales nittate attifacts can be formed
2) indicates sulfale azhfocts can be formed
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Table 5. Attribute of instruments used for the chemical analysis of air particulates.

1CP PIXE NAA XRF SEM/EDX IC
Filter Cellulose Nucleopate Quartz Teflon Tallon Teflon
Quartx
Teflon
Method Destructive Nondestiuctive Nondeslructive Nondestructive Nondestructive  Destructive
Preveatment Need coating Pretreatment
Amount of Tens of mg 10~100ng mg mg mg mg
Sample
Tor analysis
Elements More than 40 15~20 30~40 -~ 15 ~20 Cahons &
can be anions
analyzed
Accuracy Ezcellent Fairly good Fairly goa Not vely good Good lor Excellent
with §TD Sol with SEM wilh SRM Relative
Concentiation
Precision Excellent Need Need Neead Need Liscellent
homogeneity homogencity homogeneily homogenceity
test test Lesl lest
Advantage Quantitative Mo sample No sample No sample Quantuative Quantitalive
lor all pretreatment pretreatment pretreatment Tor high conc. for all ions
elements obtain pailicle
miage. size
Disadvantage Deslrucitve Nol casily Not easily Diflicully in Nol easily Deslructive
available available, tiace available, need
Dulficalty in DnfTieulty Dilficulty in Separation
lrace tracc trace technic
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Table 6. Goncentration of elements in PM10 samples.
Lab Code Pl p2 3] P4 <PMB SP fz PM2.5
Analysis ICP ICP&AA INAA INAA/ICP PIXE
Unit ng/m? ng/m’ +15D ng/m*+ 150 ng/m? pg/m®
MNa 349+3.5 14742 160 1280
K 31443.0 /420 0.48 077
Mg /88
Ca 698 +7.0 391443 /330 020 /.72
Ba 74702 9.1 7.0
Al 314+3.0 20449 /870 i24
P 175426
Ag 0274001
As 4,967 1710126 182006 42 8.1
cd 1.22 367+24 27
Cr 12 549 105+0.16 0.99=0.01 1.7 /4
Cu 11.59 30510 /18 0.028 /0.018
Fc 104 624 1237+86 23440 220 260 0,27 /140
Hg 0.395
Mn 7.233 154404 16 /6 #0035
Ni 6536 105£6.3 /1.1
Pb 35.207 435+178 s 0.677 028
Sn ND /3.9
St /0.69
T1 1714026 /10 /0098
v 314005 2.7 /1.9
n 57.691 279435 11911 240 /110 0.126 /0.081
Th 0.09
Co 02
Hf 0.1
La 03
Sh 6.l
Ce 0358+001 0o
Eu 0.03
5S¢ .04
Zr o9
Br 11.84+04
Cs 03001
< 127 0.14 10.37
Si G116 /5.3
S 33 f0.53
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