dske]sts]z) - 4)28H #|33%
Korean J. of Preventive Medicine
Vol. 28, No. 3. September 1995

OF>
ro
]
F
et
o
Ho
i
ok
k=)
]
lov
N
2
Ob
N
4
3
rok
0l
2l
°
2
re

= Abstract =
Atmospheric Concentration of Heavy Metals of Pusan Area

In Hyeok Song. Gyu IL Cho, Deog Hwan Moon, Chang Hee Lee
Jung Hak Kang, Jong Gab Kim, Yong Soo Han, Chae Un Lee

Department of Preventive Medicine, College of Medicine and

Institute of Industrial Medicine, Inje University

This study was carried out to assess the present level of atmospheric metals. Five metals - lead,
cadmium, chromium, manganese, vanadium - were checked on the industrial(Sasang) and
residental area(Daeshindong) in the city of Pusan. Sampling period was the year of 1986, 1990
and 1994, and the sampling time was 2 days of each site. As the result of comparison with the
atmospheric standard of ASHRAE(1980), the average concentrations of lead was above the
standard, the avérage concentrations of chromium was around the standard, and the average
concentrations of cadmium and vanadium was below the standard. The dverage concentrations of
manganese was above the standard of industrial environment. And the average concentrations of
five metals was higher in the industrial area than the residental area. The average concentrations
of lead, cadmium and chromium showed the increase tendency by the year, and the average
concentrations of vanadium showed no change, and the average concentrations of manganese
showed the decrease tendency. As a result of correlation analysis, lead and cadmium(r=0.31),

vanadium and manganese(r=0.24), vanadium and chromium(r=0.19) showed significance.

Key words : Atmospheric, Lead, Cadmium, Chromium, Manganese, Vanadium
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& =, 1984; 7D‘¢L =, 1986; 743 E, 1986). t7]

Astebs, olghiba, A23E 58 & 4 e
olg& gEA o wE B¥HoR A A
A%, 2% ALEA TS oI

EAQWo|9A BE 5L FR3le 1 BAFA oot
am, A2 AL T(1986)) FERVNEAT
(Pollutants Standard Index)Z o] &3 M-&Ale] di7] e
A% HrlME o] FRle] A7l 7HE o
FEE vA F e LHEEAE BuEo] ti7l e
ol g Yel= 7t 2 dizledde] el FRd
A 93 oo g Zhetu & 4 Y& 5, 1987).

7] # 28EFE FE FAEL o] A
2 F5uy el 4¢ F2 A8 duAAA
(anti knocking agent)Z AMEE: 7] (tetracthyl
lead)l] 71918F W&, A7, 2873l 5] Fl
Aol oln} UAFHI e F(Butler) FEIFlA <]
A7 oz Q3 vy A7slse] 7FsAol 3l
o} FEEF 23 AntAEQl 217 o] thstole
ofrl & F4ld wEA A &

ol 7129 BRd olg Akl ATl E B
Zbata A A g tAS nlsly) et 2 aa
7 ed AeE P g3 getshe 2] 44 Ao
th agleg Axbe FANGE ddeR st bi]

=

124

o4 B2 3 BHY Zad) o8 A% G| 2 A
oz Qs ¢, AhEg, 28, W, s S

F3450 tste] A4HR 1 2AYE siotel
o B3 ol BAZ F A9 BEed A7 o

A 9% 7% 452
ek

Agstad & A7F At

FA

19863, 199081 2 1994d0] 19 8E] 3U7R] 2~
SA7H Bakxldel dlEA FAAGEHNF) &
Aol Az -AA 2t 3 RS ZAF
22 Ao |, 71Eg, 28, ¥ 2 dhise] s
Fa4s At Alge € 251(2@;840*],
23:15-177)), % 53 SFsiAon, AlaAFde
low volume air sampler(ALPHA 1; Dupont Co. U.S.A
7 SIBATA ; Sibata Co. Japan)E ©]-&3lc}.
Sampler® A4 1.5m ¢Jx]o] AX|3tz1 MCE filter
(37nm, 0.8um, Millipore Co. US.AYE A}-8-31e] 1 A
7H2 1 /min) B 3718 FolEth &Y Bk
= A9 filterS NIOSH manual(1979)0) o)A 43}
A7l % graphite furnace atomic absorption

spectrophotometer(Perkin-Elmer model 2380, US.A)S

ol gl Aaigict. A RE FPPEL 178
slo] % FosiA AlgEgict. 25l £42 SAS
Z2aPg o183t ttest, ANOVA, F#HEN <
Alsta Tk
ZAL 8
1. 'eHLead)

Y 7] $9] go] HEsEE 1986d FHA4H
203ug/m, FAAG 1.76ugim’ 19903 FFAY 1.66ug/m',
ZAR S 129/, 19943 FAAG 7.224g/m, FAHAA
088ug/m' e & AAH o8 FHPAFo| FAA AR =3k
on ArEE= 199030) 198600 B3l EQThrt 19944
e 23 Z71ITh AR oY) 5 gl WEs
T 198637 1990300 oA, Q.%o wlel Alel7} ¢l
ot 19432 7S¢ FPAQH FAAGANA 3]
F7) A vls] EcHTable 1).
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Table 1. The Average Concentration of Lead by
Sampling Time and Area (Unit:ug/m)

Sampling  Area

Time

Industrial Residental

1986 2.0340.53 1.761+0.42
Morning 2.021+0.12 1.784+0.33
Afternoon 2.02+0.39 1.75+0.33
1990 1.66+0.40 1.29+047
Morning 1.61+0.38 1.37+0.54
Afternoon 1.71+0.34 1.20+0.34
1994 7.224+2.77 0.8840.08
Morning 5.13+2.68 0.681+0.09
Afternoon 8.31+3.81 0.98+0.11

+ Mean+S.D.

2. Zt=&(Cadmium)

a9 7] $of Fl=fe daese 1986d F
A=A 0.036ug/m, ZARD 0.0254g/m, 1990 &
A 0.082ug/m’, FAAD 0.064ug/m , 19943 FA]
A 0.101ug/m, ZAAND 0.021ug/m 02 ARABOZ
TAAGo] FAAAHLY gokon, A AAA
oz Zrlsiint. Az diy] £ 7l=ge) His
EE 24, 2% uteg} Aozt gl ot 199449 3
$ AN LT FAR Dol 73] 257t 27 Bl
EStHTable 2).

Table 2. The Average Concentration of Cadmium
by Sampling Time and Area  (Unit:ug/m")

3. A& (Chromium)

Bk o] o 289 Hiwks 1986 34
A9 1.48ug/m, FAAG 1.15ug/m* 19908 FHAY]
L0lggime, FAAS  1.06ug/m, 19943 IHAY
2.63ug/m, FAAY 2.29g/m 0.2 FAAGH FAA
olg] o]z} giglom, dxdEE 1990do] 198600
Bl&) Ukl 199430 = 93] Zvlelich. A7k
W o7] $ 289 HE¥sE A, Q3 ute} 2l
7b et 19949 A5 FAAFAME 2571
FAA G M= 240 zbz} E9kth(Table 3).

Table 3. The Average Concentration of Chromium

Sampling  Area

Time

Industrial Residental
1986 0.0361+0.003 0.025+0.017
Morning 0.044+0.007 0.019+0.004
Afternoon 0.03420.008 0.030£0.006
1990 0.082+0.013 0.064+0.024
Morning 0.076+0.018 0.062+0.018
Afternoon 0.071+0.022 0.047+0.018
1994 0.101+0.033  0.021+0.023
Morning 0.018+0.010 0.014+0.009
Afternoon 0.1834-0.032 0.027+:0.016
« Mean+S.D.

by Sampling Time and Area  (Unit:ug/m’)
) Sampling Area
Time
Industrial Residental
1986 1.48+0.44 1.15£0.25
Morning 1.39+0.38 1.13+0.30
Afternoon 1.58+0.23 1.18+0.21
1990 1.01+0.17 1.06+0.73
Morning 1.03+0.13 1.03+0.11
Afternoon 1.001+0.15 1.09+:0.08
1994 2.631+2.53 2.29+2.32
Morning 2.18+1.24 2.88+2.19
Afternoon 3.09+2.05 1.70£0.79
« Mean+S.D.

4. ¥7HManganese)

B d7] Fof 289 HasEs 1990 &
A 6.43ug/m, FARND 2.12ug/m, 19943 YA
4.59g/m', FAARD 1.07g/m o2 FHRGo] FAR]
AR} Eokon, dxdaE 1994d0] 19903 9] H]8)
o3y vk A A7) F 289 HdEEs
24, 9% we} 2oz} glA ot 1994d9] S F
PR Gl 24o] @ Fof vl3t E3ttHTable 4).
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Table 4. The Average Concentration of Manganese

by Sampling Time and Area  (Unityg/m?)
Sampling Area

Time - -
Industrial Residental
1990 6.43+3.01 2.12+1.53
Morning 6.78+2.35 1.97+1.44
Afternoon 6.19+1.50 2.261+0.95
1994 4.5914.04 1.07£0.79
Morning 5.88+3.13 1.0740.59
Afternoon 3.11+0.97 1.07£0.67

« Mean+S.D.

5. HiLlE(Vanadium)

HAAY o)7] 3o whbEe] WsEE 1986 &
AR 0.15ug/me, FAAS 0.10ug/m, 1990 FLA]
o 0.12ug/m, FAAYD 0.03ug/m, 19943 ZYIAA
0.13ug/m, FAA A 0.07ug/m S 2 FAA|Ho] FAA]
AHET gdon, dxd, 53 AIRER Ao Alo]
7} 191 tH(Table 5).

Table 5. The Average Concentration of Vanadium

FEEAe A3 3 7t= B (=0.31), BhEH 3
2H(r=0.24), Bh}ET 2B (r=0.19) bl froj g A4
£ B TH(Table 6).

Table 6. Correlation Matrix between Heavy Metals

\" Pb Cr Cd Mn

v 1.0000

pb  0.1019 1.0000

Cr  0.1986° 0.0152 1.0000

Cd -0.0903 0.3129*" --0.0041  1.0000

Mn 02465 -0.0107 0.0347 -0.0462 1.0000

by Sampling Time and Area  (Unit:ug/m?)
Sampling Area

Time . .
Industrial Residental
1986 0.15+0.09 0.10+£0.03
Morning 0.18+0.02 0.10+0.01
Afternoon 0.13+0.06 0.10+0.01
1990 0.124+0.04 0.03+0.02
Morning 0.121+0.04 0.03+0.01
Afternoon 0.124+0.02 0.03+0.01
1994 0.13+0.18 0.07+0.07
Morning 0.12+0.11 0.10+0.09
Afternoon 0.14+0.09 0.03+0.05

«~ Mean+S.D.

. p< 005
++p < 0.01

[}
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g5l gk 22 A28 el Sk A1, 1973
o|3%5, 1978; Last, 1980, Clayton3} Clayton, 1981). 53k
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o v TSl el H ACHBAA, 1973, ol B,
1978; QAT S, 1987). 22 2-0) 0.1uglL o}, 7=
o 1~10ug/L 0|3}, 2] Fell 0-02~0-22#g/g A= ] 3
o, vF9] 7] F wEe vEA] Xde] 001yg/m 1]
B BAIRGS 001003gm@s STHLas, 1980;
Clayton®} Clayton, 1981). 7| AjQle] & 1Y A2|ke-
$47} BN Sllg, B712 Bolel 004006l
FeHLast, 1980; 78T 5, 1987). & ZAWIAM veRd -
A9l A8 FEE 1994491 74 tiERe] x|dofA
)57 ASHRAES] o788 213 (1.5ug/me/day)s: 3218}

T AT S(1987)°] 0.10-329ug/mHch okzh Egko.
U, o]718] 5(1985)8] Fate] A% FHTFE 0007ug/m
o} o8] F(1985)2) AMeel dF FTHEFE 0005~
0.030ug/mBE Tt B 78 F& VeIl H, ol FH
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(Hermanowicz, 1976). E-ZAe] 749 wzte] iages
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T o
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1969; NAPCA, 1969; Last, 1980; Clayton®} Clayton,
1981; Parmeggiani, 1983; 7+ & 1986). vl
Feoll B Haue vlx EAIAY 0.001~0.458ug/m',
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