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The change of air lead concentrationsin litharge making and smelting industries
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Inditute of Environmental and Occupational Medicine, Soonchunhyang University
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To provide necessary information for future environmental
monitoring of amelting and litharge making industriesin Koreg,
environmental monitoring datast of ar lead concentration of 4
leed indugtries(1 primary smelting, 2 secondary smdlting and 1
litharge making industry) were analyzed from 1994 to 2007.
Data were compared using geometric mean and standard
deviation with minimum and maximum vaues according to
year of measurement, type of lead industries and type of
operation of leed indudries.

The geometric mean and standard deviation of air
concentration for atotd of 1140 samplesindl lead industriesfor
overdl 14 yearswere 70.7¢g/m’ and 551 with minimum of 1ug
/m’ and maximum of 9,185 yg/m'. The overal geometric means
of air concentration were above the permissible exposure
levels(PEL) until year of 2001 and thereafter they were
remaned a theleve of hdf of PEL.

The geometric means of primary smelting, secondary
gmdting and litherge making indudtry for overdl 14 yearswere
21 7ug/m' (number of samples: 353), 82.5¢g/m'(number of
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samples: 357) and 164.2 ug/m’(number of samples: 430)
respectively. In primary smelting industry, the highest geometric
mean air concentration was 35.4 ug/m’ in the secondary
gndting operation; followed by casting operation (24.9 ig/m’)
and meting operation (14.9 1g/m’), respectively. On the other
hand, in secondary smdting indudtries, the highest geometric
mean air concentration was 125.4¢g/m’ in melting operation;
followed by cagting operation (90.5¢g/m’) and pre-trestment
operation (43.4ug/m’), respectively. However, in litharge
making industries, there were no significant differences of
geometric mean ar concentrations between litharge operation
and gabilizer operation.

The proportion of over PEL (50¢g/m’) was highest in
litherge industry and followed by secondary smdlting indudtries
However The proportions of over PEL (50ug./m’.) were
decressad by the years of environmenta monitoring.

The sgnificant reduction of mean air lead concentration
since year of 2000 was observed due to more active
environmental engineering contral and new introduction of new
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operation in manufacturing process, but may be dso influenced
by non-engineering method such as reduction of operation
hours or reduction of exposuretime during actud environmental
measurement by industria hygienist according to more gtrict
enforcement of occupationd and safety law by the government.
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Table 1. The distribution of over permissible exposure limits(PELs) and lead exposure of year(1994-2007) in

all plants

No. of GM ) Rate of over PEL, n(%)
Year ‘ GD Min Max

samples (g/m) <50 50-99 100-149 >150
194 77 1487 4198 n 9185 19(24.7) 11(14.3) 8(104) 39(50.6)
1995 104 2409 5325 9 7493 26(25.0) 11(10.6) 7(6.7) 60(57.7)
199 83 3158 594 15 6286 13(15.7) 12(145) 8(9.6) 50(60.2)
1997 € 299.1 5.007 n 7600 16(17.8) %100) 5(56)  60(66.7)
1998 78 1756 3775 18 3500 15(19.2) 15(19.2) 12(154) 36(46.2)
1999 74 854 3305 1 985 25(338) 14(189) 14(189) 21(284)
2000 47 1193 3859 6 1799 6(12.8) 16(34.0) 9(19.1) 16(34.0)
2001 67 76.0 2139 5 233 14(209) 22(32.8) 28(418) 3(45
2002 77 326 4219 1 188 35(45.5) 20(26.0) 21(27.3) 1(13
2003 86 281 3593 1 147 55(64.0) 12(14.0) 19(22.) 0(00)
2004 53 256 3792 1 13 27(509) 25(47.2) 1(19 0(00)
2005 129 197 3513 1 14 96(74.4) 28(21.7) 2(16) 3(23
2006 R 2.7 2.745 1 9 79(85.9) 13(14.1) 0(0.0) 0(00
2007 83 26.1 2711 1 87 61(735) 22(26.5) 0(0.0) 0(00
Totd 1140 70.7 5517 1 9185 487(427) 2302020 134(117) 289253
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Table 2. The distribution of over PELs and lead exposure of year(1994-2007) by industries
No. of GM ) Raeof over PEL, n(%)
Year GSD Min Max
sampes  (ug/m) <50 50-99 100149 >150
Primary smdlting
199 14 38 2050 n 106 a643)  4(286) 1(70) 0(00)
199 2% 97 2.265 13 31 21808)  2(7.7) 0(00) 3115
1996 2 616 2944 19 1831 9391  9(391) 2(87) 3(130)
1997 19 576 314 n 935 1679 2105 3(159) 3(159)
1998 2 578 2376 18 558 12(45 6279 2(9) 2(9.)
1999 R 484 2094 10 154 18545 842 6(182) 1(30)
2000 12 862 1575 31 160 1(83) 6(50.0) 3(25.0) 2(16.7)
2001 n R6 1703 pA} 146 1(91) 2(182) 8(72.7) 0(0.0)
2002 27 76 3165 1 43 27(100)  0(00) 0(00) 0(00)
2003 29 79 2706 1 38 291000  0(00) 0(00) 0(00)
2004 13 59 3241 1 29 13(100) 0(0.0) 0(00) 0(0.0)
2005 64 101 3172 1 76 629%9  0(3)) 0(00) 0(00)
2006 30 119 2963 1 36 301000  0(00) 0(00) 0(00)
2007 30 190 2391 1 13 30(100) 0(0.0) 0(00) 0(0.0)
Totd 353 217 3.707
Secondary smeting 1 181 273773 4116 25(7.1) 14(40)
194 9 458 3455 n 656 6(66.7) 2A22) 0(00) 1(11.1)
1995 2 2501 2910 35 1670 2(77) 519.2) 3115  16(615)
199 21 1911 354 15 15% 4190) 1(498) 41900  12(57.1)
1997 2 2456 3582 21 2342 3(103) 6(20.7) 134 19655
1998 24 2310 3218 24 3157 1(42 4167) 8333  11(4598)
1999 27 1655 3279 2 985 5(185) 2(74) 5185  15(556)
2000 21 3175 3016 50 1799 0(00) 31423 4190)  14(667)
2001 31 699 1.863 18 147 8258 13419 10323 0(00)
2002 2 571 2346 4 143 527 15000 6273 0(00)
2003 2 412 1826 15 135 19679  6(2L4) 3(10.7) 0(0.0)
2004 27 367 2643 1 0 12444)  15(556) 0(00) 0(00)
2005 ) 304 2605 1 88 19594)  13(406) 0(00) 0(00)
2006 R 270 1846 4 %8 2848 5152 0(00) 0(0.0)
2007 27 373 2056 5 84 15(556)  12(444) 0(00) 0(00)
Totd 357 825 3713 1 3157 127(356) W(275)  44(123)  83(246)
Litharge making
1994 54 2656 3312 29 9185 4(74) 5(93) 7(130)  33(704)
199 52 5826 4565 9 7493 3(59) 4(77) 477 4U(788)
199 39 10855 4137 64 6286 0(00) 2(5.1) 2(61)  3589.7)
1997 Vi) 7222 3910 A 7600 2(49) 1(24) 124  33905)
1998 R 3070 3551 19 3500 2(63) 515.6) 263  23(7L9)
1999 14 908 4306 1 m 2(143) 4(286) 3(214) 5(35.7)
2000 14 362 3028 6 130 535.7) 7(50.0) 2(143) 0(00)
2001 % 773 2,660 5 233 52000  7(280) 104000  3(120)
2002 2 853 2240 3 183 3(10.7) 9321  15(36) 1(36)
2003 2 69.8 2639 3 147 7(241) 6207)  16(552) 0(00)
2004 13 525 2802 2 113 2154  10(769) 1(77) 0(00)
2005 R 469 2663 3 194 15455  13(394) 2(6.0) 3(9.)
2006 2 270 2959 1 e) 2724)  8(276) 0(00) 0(00)
2007 2 261 3517 1 87 16615 10385  0(00) 0(00)
Totd 430 164.2 569 1 0185 87202)  91(212)  65(151)  187(435)
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Table 3. Lead exposure of year(1994-2007) by processing in primary smelting

Melting Cading Secondary amditing

Year GM . GM ) GM .
N G Min  Max N G Min Max N G Min Max
(ug/m) (1g/m) (g/m)
199 7 307 2115 u 78 7 372 2076 12 106 - - - - -
1995 4 236 15% 13 40 16 403 1963 19 31 6 537 341 13 39
1996 10 52 20M 2 6 414 2253 19 136 7 986 4846 20 1881
1997 7 263 16/6 23 61 3 307 1197 25 b 9 1307 3122 29 95
1998 7 362 13hH o) 51 11 1008 2417 0 58 4 284 1429 18 1
1999 5 47 2017 107 K1 28 489 2133 10 %! - - - - -
2000 2 100 1039 23 113 7 9B6 1473 60 160 3 536 1608 3l 2
2001 5 838 2078 1 139 4 88 1431 56 126 2 1200 119 114 146
2002 14 84 3147 1 40 9 177 32%H 2 43 4 52 3959 2 40
2003 12 60 2681 1 24 1n 78 3121 1 33 6 138 1674 6 PA]
004 8 55 3919 1 26 3 44 1539 3 7 2 120 3466 5 29
2006 K7) 72 3320 1 42 2 106 255 1 33 10 2714 2412 7 76
2006 13 131 2026 4 28 u 90 43X 1 36 6 159 2801 2 A
2007 12 186 26X 1 3B 13 171 25% 1 K74 5 261 1446 18 43
Totd 138 149 3513 1 2 151 249 3537 1 558 64 3H4 3762 2 1831
Table 4. Lead exposure of year(1994-2007) by processing in secondary smelting
Preresiment Mdting Cading
Year GM ) GM ) GM .
N G Min Max N G D Min Max N G D Min Ma
(1g/m’) (ug/m’) (ug/m’)

199 2 320 1045 31 3 5 482 538 66 2 54 2009 A 97
1995 7 1017 180% 45 281 13 2379 2690 H 8% 6 7974 1534 566 16/0
1996 5 6388 210 5 135 9 3B/6 3372 25 15% 7 1772 343 15 573
1997 8 632 1768 31 183 10 5036 1524 253 125 1N 346 4491 21 2342
1998 7 982 1397 64 146 7 5216 2183 121 1183 10 2378 4003 24 3157
1999 6 3B1 214 12 87 14 28/0 184 103 838 7 2187 330 N 95
2000 6 1836 284 50 59 9 3BO 285 72 179 6 4007 335 15 1627
2001 8 427 2289 18 128 14 833 1602 3l 147 9 88 1517 42 147
2002 6 648 1755 5 14 9 647 1637 27 143 7 436 3873 4 122
2003 8 N7 1415 19 52 12 452 2217 5 1H 8 496 1381 A 87
2004 9 232 421 1 R0 9 502 1345 26 70 9 45 20711 13 83
2006 12 182 309 1 63 8 482 205 u &b 12 372 2072 10 8
2006 10 227 2073 4 51 8 314 1959 10 €8 15 2719 16% 12 68
2007 11 405 2081 13 80 8 479 1381 3l 74 8 260 2483 5 &
Totd 16 434 2772 1 59 135 1254 3437 10 1799 117 05 4116 4 3157
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Table 5. Lead exposure of year(1994-2007) by processing in litharge making

Litherge Sahilizer

Year GM ) GM .

‘ GD Min Max ‘ GD Min Max

(1g/m) (1g/m)
194 K3 2174 2959 2 4126 19 3844 372 48 9185
1995 19 267.7 3382 36 1684 3 9117 4517 9 7493
19% 12 6754 4179 70 6101 27 13404 4014 64 6286
1997 14 3866 4477 A 4980 28 9872 3317 145 7600
1998 9 2197 4061 19 1230 23 3499 3382 43 300
1999 14 08 4.306 1 411 - - - - -
2000 4 596 2445 18 130 10 207 3200 6 9
2001 8 51 243% 15 144 17 914 2712 5 233
2002 8 838 1951 17 136 20 859 230 3 188
2003 4 %4 1961 K3 144 25 66.4 2.749 3 147
2004 2 420 1467 32 55 n 547 3055 2 13
2006 4 470 1547 32 86 2 469 2822 3 19
2006 4 01 132 2 52 25 25 3178 1 9
2007 6 446 1457 27 69 20 22 4006 1 87
Totd 143 1649 3975 1 6101 287 1638 6.656 1 9185
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