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Heavy Metals in Ambient Air at Shinchon Area in Seoul.
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ABSTRACT

In order to investigate the character of air pollution by heavy metals and to elucidate the
possible sources in Seoul city, this study was performed to measure the concentrations of heavy
metals of total suspended particulate and air pollutants such as SO, , NO,, CO, CH,, Non-methane
hydrocarbon, ozone at the residential-traffic area (shinchon dong) in January and February, 1986.

The results are as follows:

1. SO, and TSP concentration were 135ppb and 167 pg/m?® in average, respectively.

2. While concentrations of heavy metals such as Fe, Cu, Pb in the ambient air seems gradually
decreasing annually, Ni compound has been shown the tendency of increasing.

3. Among heavy metals in TSP analysed, the iron was detected at the highest level, 0.905%
and the cadmium was the lowest 0.004% in average, respectively.

4., V, Fe and Zn compounds in air were observed to be highly correlated with their correlation
coefficients(r) higher than 0.7. Pb compound was highly correlated to the levels of Zn and Fe,
however relatively less correlated to V compound.

5. Among concentrations of heavy metals in the particulates, V and Ni compounds were highly
correlated with coefficient(r) of 0.8587; the cause might be imagined by the fact of releasing
from combustion of fuel oil. Fe, Pb and Zn compounds were highly correlated SO, con-
centration. It might be explained that they were released by combustion of coal.

6. The level of SO, was highly correlated to most of heavy metals: especially correlation coeffi-
cient(r) to Pb compound was 0.9081. Pb compound was also highly correlated to NO, CO and
TSP. TSP showed higher correlation to Pb and Cd compounds than to V and Ni compounds.
It might be assumed that particulate was mainly produced by combusting coal from space
heating and by exhausting gasoline and diesel oil from transportation rather than by burn-

ing fuel oil.
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Table 1, Concentration of air poliutant
in Shinchon, Seoul during
survey
(from Jan,13 to Feb.5,1986,)

Mean + Maxi- Mini-
Pollutant  Standard num  mum

deviation
NO(pph) 42 + 4 92 20
O:; (ppb) 541 16 0
CO (ppm) 41 +0,7 13,8 0,7
SO. (ppb) 135 + 25 447 37
TSP (ught) 167 £ 19 434 57
CH,(ppm) 1.3+£0,1 3.7 1.1

NMHC* (ppm) 1.9 + 0,3 4.9 0.3

* Non Methane Hydrocarbon
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Table 2, Heavy metals concentration in the ambient air of
Shinchon, Seoul during Jan-Feb, 1986,

(unit : #4 /mt)

Heavy metals Mean & Standard deviation Maximum Minimum Variance
Cu 0.046 + 0,010 0.204 0 0.217
Pb 0.271 + 0,053 1.024 0.009 0.196
Cd 0.004 + 0,001 0,011 0 0.250
Fe 1.374 + 0,444 12,537 0 0,323
Cr 0.025 + 0,005 0,110 0 0.200
Mn 0.032 + 0,004 0,084 0 0,125
Ni 0,075 + 0,012 0.279 0.002 0.160
7Zn 0.976 + 0,357 8,966 0.049 0,366
\V 0.174 + 0,078 2,220 0 0,448
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Table 3, The ratio of heavy metals to TSP in Shinchon, Seoul during

Jan ~Feb, 1986.
Cunit : %)

Heavy metals Mean £ Standard deviation Maximum  Minimum Variance

Cu 0.033 + 0,008 0,222 0,008 0.242

Pb 0,190 + 0,024 0,461 1,006 0,126

Cd 0,004 = 0,000 0,009 0 0

Fe 0,905 + 0,202 5,642 0 0.223

Cr 0,017 = 0,003 0.058 0 0,176

Mn 0,025 £ 0,003 0,048 0 0.120

Ni 0,055 + 0,007 0.169 0,006 0.127

Zn 0,659 + 0,187 4,041 0,053 0.284

\% 0,075 + 0,014 0.306 0 0,187

Fa4E W% FRE BE7 2 4 e 4nAAE dPid D, P

vhepd 2ol

Table 4, Correlation coefficients(r

Cu'e Ni 2t 4|47}

ambient air

5 A
Zns 0.7054, Fest 0.6935, Cr 0.6868

) between heavy metals of

Cu | 1,0000 * P<0.01

Pb | 0.4602* 11,0000 ¥ 0.01<P<0,1

Cd | 0,1922 0,5213* 1,0000

Fe | 0.2847** 0.6935% 0.2388** 1,0000

Cr | 0.4255%** 0 6868* 0.,6162* 0,2865** 10000

Mn | 0.4725* 0,4733* 0,2402 0,4901* 0,5663* 11,0000

Ni | 0.6151% 0,5623* 0,2746** 0,2787** 0,6449* 0,5462* 1,0000

Zn | 0,2229%* 0_7054* 0,3045**% (_8500* 0,2586** (0 2887** (_2587** 1,0000

\% 0.3560** 0_5822* 00,1418 0,9252* 0,2017 0,3763** 0,4157** 0,7881* 1,0000

Cu Pb Cd Fe Cr Mn Ni Zn v
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between heavy metals of TSP

Cu | 1,0000

Pb | 0,1080 1.0000

Cd [-0,2734** (0,2444** 1,0000

Fe | 0,0144 0,5435*% -0,0434 1,0000

Cr (-0.0018 0,2181 0,2408* 0.1i185 11,0000

Mn | 00,1483 0,0619 -0.0793 0,3510%* 0 _3984** 1,0000

Ni | 0.3653**0.0700 -0,3008**-0,0131 0,3399** 0,3307** 1,0000

Zn |-0,0267 0.6772* 0,0998 0.6799* 0,1061 0,0331 0,0420 1.0000

\ 0,3270%%0,2529**0,4085* -0,1500 0,2542 0,4270 0,8587* 0,0420 1,0000
Cu Pb Cd Fe Cr Mn Ni Zn A%

Table 6, Correlation coefficients between heavy metals and air

pollutants Seoul ambient air,

NO. 0O, Co SO. TSP CH, NMHC **
Cu 0.6814 -0,3404 0,2730 0.3901 0.4363 0,0923* -0,2172*
Pb 0.7573 -0,4506 0.8640 0,9081 0,7199 00,3359 0.0838*
Cd 0.1552* -0,3060 0.5352 0.5955 0,5743 0,2918* -0.,0377*
Fe 0.5820 -0,2262* 00,5858 0,5599 0,3930 0.1139* 0,0948*
Cr 0.1742* -0, 2476* 0,3978 0 5497 0.4452 0,0523* -0,0668*
Mn 0.3902 -0.1680*  0,2503 0,3046 0,3312 0,0202* 0,2013*
Ni 0.5108 -0,3124 0.3804 0,5533 0,4702 0,0711* 0,1195%*
Zn 0.4314 -0.3326 0.6475 0, 6368 0,3669 0,0831* 0,0554*
v 0,5815 -0,2215* 0.5108 0.5144 0.3476 0,0703* 0,0609*
* P>0.,05
** Non Methane Hydrocarbon
— 22 — J. of the Korea Air Pollution Res, Assoc., 1987
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Table 7, Summery of surveyed data for heavy metals in the
Seoul ambient air.
. Cunit : p§ /)
Auther  Y88TST pgp cd Pb Zn Cu Fe Mn Ni
urveyed
KimM.Y..et al™ 1973 Z04.6+10021% 0009500017 23410886 2344+1,0886 03603332 §512+1778  0.19420,1265 004700345
(20,0~ 347.8)% (0,003~0.027) (0.55~4.387) (1,150~ 2,087 (0.545~2,111) (3,78~7,27) (0.008~0,568) (0.012~0,164)
Park.J.J., et al** 1975 308 7+73.85 0,009+0039 1.3%+05379 ] 375+0,6774 0305401888 2340+06665 013601286 0,030+0,067
(192.2~526.0)  (0,003~0.021) (0,203~2.264) (0,632~4,212) (0.043~0,818) (i 464~4.505) (0,050~0,874) (0.009~0,108)
Jang.J.H.,et al® 1977 216,28 0.0093 15734 13756 0.3741 2,9103 0,1268 0,032
*10.29 +0.0006 +0,1091 +0,0741 +£0,0416 +£0,1374 +0,0167 +0,0021
Kwon.S.P,,et al® 1977 24,8 0,005 1,497 - 0.220 5.005 0,180 0.070
(18.0~325.9)  (0.024~0,028) (1,001~2,252) (0,103~0,354) (3.679~6.579) (0,128~0.254) (0,044~0,102)
Kim,K.S.,etal® 1980 1,26 0,012 2.274 1,448 0.319 2,741 0,123 0,033
43574
Lee M.H, et al®  [982 16563 0,008 0.293 - 0,265 1.091 0.173 0.069
+0,007 +0,203 0,218 00869 £0,09 +0,038
This study 1986 16719 0,004 021 0,976 0,046 1.31 0,032 0,07
{Shinchon) +0.001 +0,203 +0,357 +0,010 +0.444 +0,004 +0,012
Kwon S.P.etal” 1977 141 1513 0,007 0.624 — 0166 2.42 0.008 0.04
(Shinchon) £0,003 +0,378 +0,066 +0,578 +0,023 £0,052
* Mean + Standard deviation
** Range
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