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Abstract

PIXE(Proton Induced X-ray Emission) analysis has been applied to the analysis of
aerosol for the purpose of pollution monitoring. Coarse and fine particle fractions were
sampled selectively, using Nuclepore filter in stacked filter units, once a month from Feb-
ruary to September in 1993 at urban and rural sites. Concentration of 9 elements, Si, S,
K, Ca, Mn, Fe, Cu, Zn and Pb was determined without pretreatment of samples. Compari-
son of data between urban and rural site revealed higher elemental concentration level in
urban aerosol. From April to May aerosol sampling was carried out daily to observe the
effect of Yellow Sand on the composition of aerosol in the Korean Peninsula. During the
Yellow Sand period, Si, Ca, Fe content level in aerosol became more than 5 times higher
than normal. The elemental concentration of the aerosol samples of Daejeon City was
compared with that of two foreign cities. S and Pb( which are fuel- derived elements) lev-
els in Daejeon City aerosol appeared to be lower than those of foreign cities. And it may
be due to the leaded- fuel restriction policy of Korean government since 1987.
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Fig. 1. Schematic diagram of the two stage aerosol
sampler.
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Fig. 2. Schematic diagram of the PIXE beam line
and end station.

Z1eA o2 de Aol §i5e = Feddr
o] okg AA ANES A=A BAH F7] 5o
FAA 8L A Hell A FF " e ofs}e]
ulg] 107042 Haees ASE 5o o]59
e BAXZ AM-slgn). AR 2AME FAAxL
We] & AL 30nAg ZAA 24L£0) g0,
ol AFAIALE o 135 Axel HFAch A
25 7 A5 29EHLS g dAY 2HEY
AL $isly AHFe 2 MCASNA micro- VAXII



PIXE #£4%¢ <l 4% d7&A F $Hda 24 93

HAFE=E Ao

2.3 A”Ey M Y H

WA X-A 2"HEY HARE Hux] 2439 Si
(L)A&712 AEsle A% dzE 719 $3o)
Alsls =3 44 23132} F o] 2ER ¥ AF
EA} Al oJste] waelere] ofgo] dlg X
ZFstA Jehde ofA-E =ok(Ishi, et al, 1984).
222 PIXE BAydAc dojxl AdEFHoR
38 929 X-4 f2§ AYs]| 28 e
o] 8% FA7} Pt

£ AfdMe 8ldy Haxeys AHEe
AXIL==2 2 (Espen et al, 1977)% ARg-3ld
PIXE ~He3¢& #HAsiqct X 19 AXIL ==
a9 Apeke] el ok AXIL 2 adeAe
Gaussian ¥#%¢] X-4 s=zel agy, Wass-
= $AEE Ay oAz 935 T2 Al
xgsEe £ Aeg FEEd A 6Ady 3
A Y B3I (fitting) S AR walezs 2y
X-4 24ed$ gHsio 37 A4 34 o
I Aa4E A o] A Yild A8He
A7 e 2 AF, 27 JHYARY HYgE F
o8} oF by F9-se oF 1~58 H= s}

Table 1. Specification of AXIL program.

classification function

fitting procedure non- linear least squares

background model polynomial, exponential, ex-
ponential with absorption
mode

peak shape model Gaussian+numerical  cor-
rection

other peaks in spectrum  escape+ pileup

model

running language Fortran 77

program mode interactive or automatic
batch

size of code 80 kB

computer configuration micro- VAX II under VMS

CPU time for 10-20 elements : about
1 min.

max. no. of elements 48 elements

for 1 run
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Fig. 3. PIXE spectra of the aerosol samples collect-
ed from the downtown of Daejeon City in
September, 1993.(upper . coarse particle;
lower : fine particle).
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Table 2. Analytical result of coarse particle aerosols by PIXE.( unit : zg/m?)

Daejeon City Jinan- gun
element -
spr. Sum. aut. win Spr. sum aut.
Si 6.43 8.14 424 187 247 3.57 141 1.34
S 1.16 0.68 0.48 0.38 0.45 0.35 0.20 0.087
K 117 1.34 0.77 0.36 0.41 0.62 031 0.44
Ca 2.28 2.79 1.49 0.72 0.98 1.28 0.32 0.26
Mn 0.061 0.064 0.051 0.032 0.021 0.029 0.019 0.021
Fe 211 2.58 2.84 0.88 0.59 0.93 0.31 0.22
Cu 0.064 0.29 0.050 0.037 0.047 0.021 0.097 0.020
Zn 0.12 0.11 0.11 022 0.010 0.014 0.0057 0.0024
Pb 0.046 0.030 0.035 0.015 - 0.0054 0.0024 0.0085
Table 3. Analytical result of fine particle aerosols by PIXE.( unit : z2/m?)
Daejeon City Jinan- gun

element ; -

win. spr. sum. aut. win. Spr. sum. aut.
Si 1.53 1.88 0.90 0.76 0.99 1.12 0.60 0.38
S 267 2.79 3.09 2.86 2.55 2.20 2.83 1.90
K 0.61 0.63 0.35 024 0.50 0.37 033 0.22
Ca 051 0.54 0.27 0.18 0.30 0.31 0.13 0.17
Mn 0.063 0.031 0.047 0.034 0.017 0.020 0.015 0.027
Fe 0.51 0.05 0.40 0.31 0.22 0.23 0.11 0.11
Cu 0.050 0.029 0.027 0.021 0.043 0.018 0.072 0.014
Zn 022 0.072 0.184 0.090 0.025 0.023 0.019 0.020
Pb 0.18 0.052 0.057 0.058 0.030 0.027 0.013 0.030
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Fig. 4. The monthly variation of elemental concentration(ng/m®) at the sampling sites of Daejeon City(open
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