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Abstract

We studied the concentrations of PMyy and heavy metal in the incinerators around Dong-hae

mg/m3) in fall.

from December 2003 to April 2004. The seasonal mean of PM; concentration was less than the
value of environmental standard, the lowest (36.59 mg/m3) in spring and the highest (78.54

The measured seasonal heavy metals were Fe 503,44 ng/m3, Mg 410.85 ng/m3, Na 134.14
ng/ms3, Zn 24.58 ng/ms3 in spring and Na 315.29 ng/m3, Mg 48.36 ng/m3, Fe 44.78 ng/m3, Zn

23.34 ng/m3 in summer and Na 88.53 ng/m3, Fe 33.80 ng/n’, Zn 2043 ng/m3, Pb 6.16 ng/m3
in fall and Na 4603.72 ng/m3, Fe 575,26 ng/m3, Al 411.01 ng/m3, Cr 203.51 ng/m3 in winter

The relationship between measured metals concentrations showed that Na and Fe were
associated with natural sources such as soil. Pb, Cr and Zn were strongly related to urban
anthropogenic sources such as fuel combustion
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Fig. 1. Locations of sampling point
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Fig. 2. MiniVol portable sampler
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Table 1. Weather condition of sampling area

Date Weather tem("C) hum(%) rainfall windy prggz A Win g;,a?;él eu ér(lm A
03/12/20 cloudy 49 36.2 WSW 4.8 258
04/04/29 cloudy 16.8 38.0 S 24 8.2
04/06/23 clean 24 71.2 WS 1.5 7.3
04/09/09 clean 204 76.2 WS 25 7.3

o} oJ7}gt & [CP-MS(Varian, Ultramass)2 4
SHATE 2 d9h= 20044 2¥5E 11€71HA] 1|97k
ARERE 2719842 A ff 7 o5 XA %
T AHolA EASHATH. 471+
membrane filter(47 mm, Gelman sciencesih)S
0|83t % 5//ming! mini—volume portable
air sampler(MiniVolAIRmetricsiit) ©]-83}o] 244]
7k 323 sioith. BE 9] 224 2= Microwave(T]
=, Questron Corporationiit, Q45 Enviroprep.)&
SR on ICP-MSE 248 uh(3 o4,
2002. 774, 2005).

pallflex
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36.59 pg/miE 71 WA SAE I 7R (11E)0]
75.84 pug/mp=E 71 w7 Yebdth AE0Y) ¢
7R el A e, 7wt
A Uebd olf 5 SRR ST A Fie]

Table 2. Concentration of PM10 by season

Season Mean=+S.D.(ug/m3)
Spring 36.59+ 7.00
Summer 41.42+23.04
Fall 75.84+23.82
Winter 03.63+25.09

PM1 O/ )

Spring Summer Fall Winter

Fig. 3. Concentration of PM10 by season
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Table 3. Concentration of PM10 by sampling area

Sampling area Mean=+S.D.(ug/m?)
Indoor facilities 56.40+19.90
Around area 55.99+27.05
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Table 4. Seasonal concentrations of Heavy metallic elements by PM;q Unit : ng/m?
Spring Summer Fall Winter
Mean=®S.D. Mean=®S.D. Mean=®S.D. Mean=®S.D.
Na 134.14+354.70 315.29+148.87 88.53+117.60 4603.72£636.50
Mg 410.851+471.41 48.36+14.65 1.7942.62 187.184+54.39
Al 55.27+80.76 430+1.40 0.19£0.50 411.01+82.19
Cr 3.00+3.69 1.35+0.25 0.360.29 203.51£37.52
Fe 503.44+783.42 44.784+26.29 33.80+28.72 575.26%163.66
Cu 2.48+4.28 1.48+0.75 0.03£0.09 3.40+0.77
/n 24.58+42.77 23.34+17.95 20.43+19.94 46.331+13.22
As 0.831£0.22 1.45+0.27 0.26%0.12 61.49+7.25
Cd 0.2940.76 0.021+0.01 0.43+1.06 0.44+0.24
Pb 11.39+13.76 6.16£11.30 448+11.85 19.30+6.40
70
= 60
2 50
c
E 40 =
o)
E 30 l\.\./
>
g 20 = i
@
e —— v
0 . : :
Spring _ Summer Fall Winter
——Cu 2.48 1.48 0.03 [ 3.4
—=—Zn | 24.58 | 23.34 20.43 [ 46.33
As 0.83 1.45 0.26 61.49
Cd. 0.29 | 0.02 0.43 | 0.44
—x—Pb 11.39 6.16 4.48 19.3
Fig. 4. Seasonal concentrations of Heavy metallic elements(Cu, Zn, As, Cd, Pb) by PM;q
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Table 5. Correlation matrix among Heavy metallic elements

Na Mg Al Cr Fe Cu Zn As Cd Pb

Na 1

Mg | 0040 1

Al -0.186 0.925** 1

Cr -0.156 0.016 0.067 1

Fe 0.405* -0.017 -0.037 0.512* 1

Cu -0.181 0.532* 0.442* 0.264 -0.178 1

Zn -0.099 0.149 0.337 0.824™ | 0.581* 0.123 1

As -0.127 0.027 -0.060 0.381* -0.124 0.781* 0.129 1

Cd -0.127 0.451* 0.557* -0.068 -0.122 -0.033 0.196 -0.037 1

Pb -0.147 0.193 0.351 0.779* | 0.731* 0.030 0.920* -0.007 0.204 1
*P<0.05
*#P<0.01
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