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'he Contents of Heavy Metal in Air of Factories and Blood,
Urine and Hair at Employees of I-ri Industrial Park Area

Hwang In Dam - You Il Soo

Dept. of Preventive Medicine, W onkwang University

ABSTRACT

In Iri industrial area, Heavy metals in ait of the factories, 10 metal and 8 non-metal factories,
were examined for ten months(from Feb. to Nov, 1991). The methals in blood, urin and hair of 232
employees who have worked in the factories were also examined at the same time;

The results are summarized as follows;

1. Heavy metals:Pb, Cd and Mn in the metal factories were 0.031mg/m®, 0.0065mg/m® and 0.
035mg/m® respectively, but 0,017mg/m’, 0.021mg/m® and 0.014mg/m® in non-metal factories.

2. Heavy metals such as Pb, Cd and Mn in blood from employees in the metal factories were
measured ;22.36ug/d!, 0.27ug/d! and 1.26ug/d! respectively, The values in the non-metal factories
were 19.84ug/d/, 0.21ug/d! and 1.24ug/dl.

3. Heavy metals such as Pb, Cd and Mn in urine from employees in the metal factories were
measured ; 32.94ug/l, 0.16ug/dl, and 1.60ug/d! respectively, whereas the values in the non-metal
factories were 28.79ug/l, 0.13ug/d! and 1.35ug/!.

4, Heavy metals such as Pb, Cd and Mn in hair from employees in the metal factories were
measured 8.92mg/kg, 0.33mg/kg and 3.71mg/kg respectively, but 8.14mg/kg, 0.31mg/kg and 3.26
mg/kg in the non-metal factories,
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Table 1. Analysis conditions in atomic absortion

spectrophotometer
Elements
Lamp current(nA) 2 4 1
Slit width(nm) 0.5 0.5 0.2

Wave length(nm) 283.3 228.8 279.5
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m’, HE4AA 0.0022mg/m*2 JEMtOn, o

Table 2. General characterestics of workers

Metal Nonmetal

Item industry industry Total
No of facery 10 8 18
No of workers 96(46)  48(42)  144(88)
Duration of work
(years)~2 29(20) 11(22) 40(42)
3~5 26(15) 14(11) 40(26)
6~ 41(11) 23(9) 64(20)
Age(years)
~20 2(—) 31D 4(11)
21~30 31(7) 16(14) 47(21)
31~40 27(24) 15(10) 42(34)
41~50 19(13) 9(5) 28(18)
51~ 17(2) 5(2) 22(4)
(  ):Female



#e o Fol WEF 7L AU TS
Cd % 0.0042~0.0167mg/m’) ¥]sle] A 1}

Table 3. Distribution of lead concentration in air

Lead concentration Metal Nonmetal
(mg/m®) industry industry
~0.033 5(50) 7(87.5)
0.034~0.066 2(20) 1(12.5)
0.067~ 3(30) -
Total 10(100) 8(100)
( 2%

Table 4. Distribution of cadmium concentra;(ion

in air
Cadmium concentration Metal Nonmetal
(mg/m®) industry  industry
~0.005 3(30) 6(75)
0.006~0.010 5(50) 2(25)
0.010~ 2(20) -
Total 10(100) 8(100)
( )%

Table 5. Distribution of manganese concentration

in air
Manganese Metal Nonmetal
concentration(mg/m®) industry  industry
~0.050 6(60) 6(75)
0.051~0.10 2(20) 2(25)
0.11~ 2(20) -
Total 10(100) 8(100)
( )%
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mg/m*~3.3mg/m*2 R.1st3 lE, o] gae
A 2olE Holx Utk =FR WX 14 8
AIE RGN F71F W] 5 HL7FX
£ Smg/m’2 FET Y, B =AM Jebd
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Tt 92 19.84ug/dl, AR} 19.32ug/dI2 1}E}
i} (Table 6).
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Table 6. The content of lead in blood by air lead concentration level

Blood lead (ug/d!)

(Air leagi) Metal industry Nonmetal industry
mg/m Male Female Male Female
~0.033 18.90+11.24 17.35+£9.91 20.14+14.27 19.94+11.36
0.034~0.066 22.72+19.15 23.62+11.26 19.37+10.61 18.91+7.90
0.067~ 29.41+10.90 26.90+9.15 - -
Total 22.36+16.19 21.98+10.90 19.84+13.11 19.32+ 9.91
Mean+S.D.
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BA59 37 v 25YA 273k F
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w7} 2318 BEEYA 2FEe Ay ¥
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3. 22AL =F B35 #Y
223 =3 ¢ FF e 359N 94 32.94p
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oA g, =t z+2t 28.79ug/dl R 30.06pg/di=
EbstcH( Table 7).

w20 &2 BACE 2249 =¥
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2229 u2 Jl=f $Fe F&HAA 223
g7t A4 B71%F =& §3Fo) 0.005mg/m®
ol 3} AN 0.12ug/dl, BT F71F N=F &
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=3 =g TFe FEGA 253 @A
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=3 G e FEHEAA FA 1.60pg/l, AR
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E, g d A, A3 Fol oste mitue] Pbetat
ol tt2vli Rusta Jon Ax7t gl vl
o @arld] FF& g§Fo] ¥ AL Fo) 9
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Table 7. The content of lead in urine by air lead concentration level

Urine lead (ug/l)

Air lead

3 Metal industry Nonmetal industry
(mg/m®)
Male Female Male Female
~0.033 30.21+14.15 29.11+13.49 28.15+10.35 30.16£10.25
0.034~0.066 33.62+10.90 35.21+12.28 29.40+11.24 30.00+14.61
0.067~ 34.97+19.43 34.35+16.26 - -
Total 32.94+15.56 33.16+13.91 28.79+10.98 30.06+£13.62
Mean+S.D.
Table 8. The content of lead in hair by air lead concentration level
‘ Hair lead (mg/kg)
Air lead Metal industry Nonmetal _industry
(mg/m’)
Male Female Male Female
~0.033 7.59+2.43 13.39+6.75 8.11+297 14.25+4.94
0.034~0.066 10.41+£3.91 15.30+2.26 8.20+1.81 13.62+£6.27
0.067~ 9.91+5.25 15.51£7.21 - -
Total 8.92+3.96 14.39+5.55 8.14+1.90 13.97+5.15
Mean+S.D.
Tabie 9. The content of cadmium in blood by air cadmium concentration level
' Blood cadmium (ug/d?)
AIZ cadm;;xm Metal industry Nonmetal industry
mg/m Male Female Male Female
~0.050 0.24+0.10 0.21+0.13 0.19+0.11 0.20£0.09
0.051~0.100 0.29+0.91 0.32+0.16 0.23+0.15 0.19%0.12
0.101~ 0.30£0.13 0.28+0.21 - -
Total 0.27£0.11 0.27+0.18 0.21+0.12 0.20+0.10
Mean+S.D.



Table 10. The content of cadmium in urine by air cadmium concentration ievel

Urine cadmium (ug/d!)

Alr cadmium Metal industry Nonmetal industry
(mg/m”)
Male Female Male Female
~0.050 0.12+£0.06 0.13+0.11 0.13+0.09 0.12+0.03
0.051~0.100 0.17£0.03 0.14+0.06 0.1410.08 0.13+0.09
0.101~ 0.19+0.07 0.20+0.14 - -
Total 1.16+0.05 0.15+0.08 0.13+£0.09 0.13+0.07
Mean+S.D.

Table 11. The content of cadmium in hair by air cadmium concentration level

Hair cadmium (mg/kg)

A’; ca?m;l)xm Metal industry Nonmetal industry
m
me Male Female Male Female
~0.050 0.28+0.11 0.49+0.21 0.32+0.19 0.50+0.26
0.051~0.100 0.31+0.29 0.5410.16 0.29+0.21 1.4740.11
0.101~ 0.40+0.08 0.42+0.33 - -
Total 0.33+0.19 0.48+0.29 0.31+0.19 0.49+0.24
Mean+S.D.

Table 12. The content of manganese in blood by air manganese concentration level

_ Blood manganese (ug/d/)
Air ga:;nese Metal industry Nonmetal industry
(mg/m”)
Male Female Male Female
~0.050 1.21+£0.20 1.15+£0.39 1.241+0.36 1.27+0.36
0.051~0.100 1.19+0.54 1.24£0.30 1.25+0.41 1.1940.30
0.101~ 1.39+0.48 1.26+0.62 - -
Total 1.26+0.46 1.21£0.48 1.24+0.39 1.23%0.36
Mean+S.D.

Table 13. The content of manganese in urine by air manganese concentration level

Urine manganese(ug//)

Air manganese

s Metal induétry Nonmetal industry
(mg/m’)
Male Female Male Female
~0.050 1.40+£0.43 1.32+0.29 1.31+0.61 1.33+0.31
0.051~0.100 1.621+0.66 1.31+0.73 1.39%0.48 1.30+0.76
0.101~ 1.79+0.31 1.80+£0.43 - -
Total 1.6u+0.52 1.48+0.60 1.35+0.59 1.32+0.49
Mean+S.D,
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Tabie 14. The content of manganese in hair by air manganese concentration level

' Hair manganese (mg/kg)
Air mangasn&e Metal industry Nonmetal industry
(mg/m®)
Male Female Male Female
~0.050 3.25+1.20 4.91+£2.48 3.29+0.46 4.89+3.24
0.051~0.100 3.91+1.43 4.81+1.02 3.25+1.29 5.02+2.35
0.101~ 3.90+1.11 5.09+3.31 - -
Total 3.71£1.36 4.94+2.90 3.26+0.87 4.95+£2.97
Mean+S.D.

Table 15. The content of lead in blood by work duration

' Blood lead (ug/?)
Wor(k dura;txon Metal industry Nonmetal industry
years Male Female Male Female
Below 2 21.19+12.30 20.491+13.26 20.39+9.40 18.49+13.11
2~5 24.71+6.48 21.40+10.02 19.01+11.43 20.92+7.30
Above 5 24.80+14.35 22.98+11.36 19.86+3.27 20.47+8.15
Mean+S.D, .

Table 16. The content of lead in urine by work duration
Urine lead(ug/?)

Work duration

Metal industry Nonmetal industry
(years)
Male Female Male Female
Below 2 32.41+12.90 30.94+12.00 29.01+9.90 31.33+16.25
2~5 33.42+18.35 33.19+16.24 28.61+12.36 28.761+10.20
Above 5 33.19+11.17 35.90+10.32 28.96+6.27 30.43+15.19
Mean+S.D.

Table 17. The content of lead in hair by work duration

_ Hair lead (mg/kg)
Wor(k dura)txon Metal industry Nonmetal industry
ears
4 Male Fermnale Male Female

Below 2 8.24+3.20 15.24+4.27 8.39+2.36 14.02£5.91

2~5 9.94+1.48 13.50+3.97 7.41+£2.90 14.381+5.49

Above 5 10.39+4.92 14.39+9.88 8.96+3.43 13.72+6.48
Mean=+S.D.
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Table 18. The content of cadmium in blood by work duration

2 4 A (Table 14). T3 2 F 77t a}
nze] wite] e F&HAM 224 F 2
o]3} 22 A 3.17mg/kg, 53 ol oF 23).

Aol AIM 3.89mg/kg &2 e} ZE7Ze] A
FE A% Frhste AL B F AN (Table

Work duration

Blood cadmium(ug/d!)

Metal industry Nonmetal industry
(years)
Male Female Male Female
Below 2 0.25+0.19 0.25+0.27 0.21+£0.10 0.21+0.11
2~5 0.27+£0.07 0.27+£0.20 0.22+0.13 0.17£0.20
Above 5 0.30+0.14 0.29+0.14 0.20+0.11 0.22+0.05
Mean+S.D.
Table 19. The content of cadmium in urine by work duration
. Urine cadmium(ug/d/)
Wor(k dura)tlon Metal industry Nonmetal industry
ars
ye Male Fermale Male Female
Below 2 0.14+0.05 0.14+0.12 0.13+0.11 0.13+0.07
2~5 0.17£0.09 0.14£0.10 0.14+0.06 0.12+0.08
Above 5 0.18+0.05 0.20+0.11 0.13x£0.05 0.12+0.07
Mean+S.D.
Table 20. The content of cadmium in hair by work duration
) Hair cadmium(mg/kg)
Wor(k dura)txon Metal industry Nonmetal industry
years Male Female Male Female
Below 2 0.31+£0.20 0.45+0.20 0.31+0.12 0.48+0.17
2~5 0.34+0.13 0.53+0.17 0.31+£0.09 0.49+0.14
Above 5 0.35+0.15 0.49£0.28 0.29+0.16 0.49+0.16
Mean+S.D.
Table 21. The content of manganese in blood by work duration
_ Blood manganese (pug/dl)
Work duration Metal industry Nonmeta! industry
(years)
Male Female Male Female
Below 2 1.20+0.46 1.10£0.41 1.28+0.46 1.21+0.27
2~5 1.30+0.27 1.26+0.54 1.25+0.29 1.23+£0.35
Above 5 1.28+0.48 1.29+0.37 1.20+0.24 1.22+0.34
Mean+S.D.



Table 22. The content of manganese in urine by work duration

Urine manganese(ug/!/)

Work duration

Metal industry

Nonmetal industry

(years) Male Female Male Female
Below 2 1.511+0.62 1.46+0.50 1.31+0.72 1.34+0.41

2~5 1.641+0.47 1.56+0.49 1.34+0.50 1.30+0.36
Above 5 1.65+0.36 1.59+0.38 1.35+0.45 1.321+0.48
Mean+S.D.

Table 23. The content of manganese in hair by work duration

Hair manganese(mg/kg)

Work duration

Metal industry

Nonmetal industry

(years)
Male Female Male Female
Below 2 3.17+1.40 4.84+2.62 3.43+0.72 4.95+3.41
2~5 3.99+1.26 5.21+2.34 3.02+0.67 5.20+2.16
Above 5 3.89+1.06 4.81+247 3.26+0.81 4.752.62t
Mean+S.D.
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