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Abstract

Sungnam city, as a major satellite town, is located in the southeast of Seoul. Atmospheric
conditions are so stable that air pollutants from various emissions are tend to resist change
because Sungnam city is located in the Namhansansung valley. The industrial distribution of
Sungnam city are composed of various manufactories such as foods, fibers, chemicals, ma-
chinery and electronics, etc.

The heavy metal concentrations and size distribution are the most important parameters
influencing among the way in which respirable suspended particulate matter interact with
the human respiratory system.

Respirable suspended particulate matter was collected on glass fiber filters from April
1993 to February 1994 according to particle size using Andersen sampler during 10 days
per month at Sungnam city.

6 heavy metals, Fe, Zn, Pb, Mn, Cu and Cd, were analyzed by particle size with atomic
absorption spectrophotometry.
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‘The results could be summerized as follows:

KW@

. The annual arithmetic mean concentration of total suspended particulates was 116.3ug/

m*, seasonal variation was the highest in spring season(196.5ug/m*) and the lowest in

summer season(72.9ug/m*).

. 'The ratio of airborne particulate concentrations respirable to nonrespirable{ Res/Non-

Res) of annual arithmetic mean value was 5.8 © 1, seasonal variation was highest in the

spring season(6.3 : 1) and lowest in the summer season(4.6 . 1).

. During the spring season the shape of the size distribution was trimodal which showed

peaks at 3 size groups, which were below of 0.434m, 3.3~4.7m, and above of 11.02m,
respectively.

. Respirable suspended particulate matter concentrations of Zn, Pb, Cu and Cd were the

highest in below of 0.43m as follows; 0.517 ug/me, 0.411 pg/ e, 0.062 g/ m* and 0.0310 «
g/m, respectively, Fe and Mn were the highest in the particle size range of 4.7~7.0um
as follows; 2.504 4g/nr and 0.095 g/ me, respectively.

. The Pb, Cd, Zn, Cu, Fe and Mn concentrations of annual arithmetic mean value

respirable to non- respirable( Res/Non- Res) were 33.65, 19.27, 17.74, 10.54, 3.20 and
5.20, respectively.
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alysis( Third Edition)#] 822. General Ato-
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Table 1. Apparatus

Ttem Apparatus
Temperature & |Digital Thermo/Hygrometer
Humidity (Satokeiryoki- 80TRH)

Wind velocity | Thermistor type Anemometer
(Sogodenshi V-01- An)
Flow rate Flow meter( Kojima RK-1400)
Wet gas meter( Shinagawaseiki
NWK-1A)
Sampler Andersen sampler
( Koritsu KA-200)
Weight Electronic Balance type
(Shimadzu EB-340D)
Metals Atomic Absorption Spectrophoto-
meter{ Hitachi 180-50)
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Stage 72 Table 29} #7on] stage 19
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Btk A BEZ A AH43 filter= glass
fiber filter( #80mm, GB-100R )& AH3-3} 4t}

Table 2. Particle size distribution of Andersen sam-

pler
Stage No. Size( 1an)
1 11.0 & above
2 7.0 ~11.0
3 47 ~ 70
4 33 ~ 47
5 21 ~ 33
6 11 ~ 21
7 065~ 1.1
8 0.43~0.65
Back up 043 & below
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(1) F59-+&a

A1 FR-EAe $(939 4~5
)l 196.5ug/m 2 737152 94 1504g
/mE 233l o 5(93d 6~8% )l 72.94
g/m, 7H(93d 9~114 )l 751 pg/me, AL
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Table 3. Seasonal variation of suspended particulate concentrations and distribution by particle size.

(Unit : pg/me, (%))

Particle Size( pm) Spring Summer Autumn Winter Mean
11.0 & above 27.0(13.7) 13.1(18.0) 11.4(15.2) 16.8(13.9) 17.1(14.7)
70 ~11.0 249(12.7) 6.8( 9.3) 4.0( 5.3) 5.2( 4.3) 10.2( 8.8)
47 ~ 70 31.0(15.8) 9.1(12.5) 10.5(14.0) 13.8(114) 16.1(13.8)
33 ~ 47 39.6(20.2) 9.3(12.8) 8.9(11.9) 9.2( 76) 16.8(14.4)
21 ~ 33 14.9( 7.6) 2.5( 34) 3.2( 4.3) 86( 7.1) 7.3( 6.3)
1.1 ~ 21 13.5( 6.9) 6.5( 8.9) 7.2( 96) 13.1(10.9) 10.1( 8.7)
065~ 1.1 12.3( 6.3) 8.7(11.9) 7.9(10.5) 19.7(16 4) 12.1(10.4)
0.43~0.65 86( 44) 6.2( 8.5) 3.3( 4.4) 12.7(10.5) 7.7( 6.6)
043 & below 24.7(12.6) 10.7(14.7) 18.7(24.9) 21.5(17.8) 18.9(16.3)

Total 196.5(100) 72.9(100) 75.1(100) 120.6(100) 116.3(100)

(2) 3F4 £ vzFA4 23 pmell A, 11.04m o] 4ellA B8 yvehl= 4
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TEFA FAeR EHTY o & 2AblA FA
o vz FAEAL FE= 13.7%, A5
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Ebstrt.

(3) 97 ¥-522

A0S YA PEE 2 72
3 BAole 33~47umeld AFHele 11.
0um ol4bsl A 7183} AgHelE 0.43um ¥
el QAtelM $Er} AR Aer] B
0.43~0.65umoil4] &3 7ISHol= 2.1~
3.3umellA AgHdl= 7.0~11.0pme] A}
SRIEE St PR DERE RIS
dehd B 973d ¥4EA BEcke
Fig. 17} 2% 043um w)2eld, 33~47

40

35

concentration (19/m’)
3

° {0.43 0.43 0.650.65-1.11.1-2.1 2.1-3.3 3.3-4.7 47-7.0 7.0-11.0 11.0<

particle size (um)

Fig. 1. Size distribution of suspended particulate

during the spring
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Table 4. The heavy metal concentrations by part-
icle size

(Unit © ug/m*)

Particle size

(pm)
11.0 & above 2.568(0.104(0.043|0.088|0.026|0.0037

Fe | Zn | Pb | Mn| Cu | Cd

7.0 ~11.0 [1.063(0.041(0.020{0.034|0.011{0.0027
47 ~ 70 |2.504|0.111{0.064|0.095|0.032|0.0040
33 ~ 4.7 |2.178/0.128(0.089{0.09110.037]0.0037
21 ~ 33 (1.223|0.181]0.145]0.059{0.029|0.0053
11 ~ 2.1 ]0.584]0.405]0.348)0.058]0.042)0.0086
065~ 1.1 {0.177|0.292(0.213|0.036{0.036]0.0082

0.43~ 0.65 |0.168/0.170{0.15710.021|0.025|0.0078
0.43 & below|0.313]0.517,0.411{0.064|0.06210.0310

(1) TFH ¥A%Y 35 5=

TFAEANA Staged HF FIF5H ¥
% Feo] 1.0264g/m*(0.168~2.504 pg/m ),
Zno) 0.2314g/m*(0.041~0.517 ug/m* ), Pbe]
0.1814g/m*(0.020~0.411 4g/m*), Mno] 0.
057 1g/m*(0.021 ~0.095¢/m*), Cu7} 0.035
#g/m(0.011~0.062pg/m*), Cde 0.0089ug
/m*(0.0027 ~0.0310pg/m* ) Yebton g
AME ¥a Zn, Pb Cy Cd& 0.43um o]3}
ol HzEx, 7.0~11.0mmelA HAFLE
Yl Fe, Mne 4.7~7.0umellA 1%
%, 043~065umellA FHAEEE Jehin
it

(2) ¥3&FA FAFY F35 F5

B ZFAAREAANY FF5 FEv Feol 2.
568ug/m*, Zno] 0.104ug/m, Pbe] 0.043ug
/m*, Mne} 0.088ug/m*, Cuz} 0.026ug/m,
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Al Jepti gt

(3) =HFAELA vz FA BT F5
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9 FF5F FEE 12 ¥gke&u Feo] 3.20,
Zne] 17.74, Pbe] 33.65, Mne| 5.20, Cuz}
10.54, Cde] 19.27 & Jelyic}.
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Fig. 2. Seasonal variation of fine and coarse parti-
cle concentrations
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