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A study on the change of air lead concentrationsin lead-acid battery plants
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To provide necessary information for future environmental
monitoring of storage batteries in Korea, authors analyzed
environmental monitoring datast of ar leed concentration of 12
storage battery industries measured during 1989-2006. We
calculated geometric mean and standard deviation with
minimum and maximum vaue of each year dataset. Air lead
concentration data were analyzed according to year of
messurement, type of grid manufacturing method (grid casting
type or expander type), Sze of indudtries and type of operation
(casting, lead powder & pagting, assembly and others).

The geometric mean and standard deviation of al lead
indugtries for overal 18 years were 72u9/m* and 3.65 with
minimum of 6xg/m' and maximum of 7,956.g/m*. The
geometric mean ar lead concentrations of years between 1989-
1999 were above the Korean PEL (50ug/m’), wheress those of
years after year 2000 were below the Korean PEL showing
50%of it.

The geometric mean concentration of air lead was
dgnificantly lower in expander method bettery indudtries then

that of grid method battery industries and was lower in large
sized battery industries than small & medium sized ones
throughout thewhole 18 years period.

The digtributions of over PEL (50xq/m*) were decreased by
the years of environmenta monitoring and those were lower in
expander method battery indugtries than grid method battery
indugtries

The dgnificant reduction of mean air lead concentration
during last 10 years may be induced partly due to more active
environmental enginearing contral and new introduction of new
operation in grid method battery industries, but may be aso
influenced by non-engineering method such as reduction of
operation hours or reduction of exposure time during actua
environmental measurement by indudtrid hygienist which isnot
concrete evidence, but just circumdantia evidence

Key Words : arborne leed concentration, lead-acid battery
plant
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Table 1. Lead exposure of year(1989-2006) in all storage battery industries

Year No. of samples GM(ug/m’) GSD Min Max
1989 148 150 437 6 6170
1990 302 139 377 7 2700
1991 428 95 379 6 6160
1992 395 64 3.77 6 1974
1993 488 80 393 6 2430
1994 448 83 421 6 5867
1995 44 85 380 6 4319
19% 410 95 360 7 7956
1997 509 m 350 6 7145
1998 509 116 362 6 1902
1999 410 67 287 6 1794
2000 29%6 50 251 6 54
2001 179 39 218 6 244
2002 262 A 237 6 1000
2003 247 29 214 6 143
2004 208 32 222 6 1000
2005 193 A 215 6 272
2006 139 25 215 6 1000
Totd 6025 2 3.65 6 7956
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Table 2. Lead exposure of year(1989-2006) in grid and expander type casting storage battery industries

grid expander

Year

s[;:plcés (/3\:13) GD Min Max S’;Iz;; (ﬂj\rﬂn“) GD Min Max
1989 118 241 3A u 6170 30 24 235 6 197
1990 273 155 364 7 2700 29 48 338 10 1000
1991 386 109 3.70 6 6160 42 2 242 8 210
1992 366 64 372 6 1974 29 2 389 6 1000
1993 448 0 373 6 2430 40 19 315 6 1000
194 404 89 398 6 5867 44 46 593 6 1000
1995 405 R 365 6 4319 49 46 452 6 2849
19% 348 105 345 7 7956 62 4 398 7 1098
1997 433 120 3A 6 7145 76 74 419 6 1414
1998 420 138 364 6 10902 89 51 247 7 344
1999 326 74 2% 6 1794 34 46 2.4 6 1000
2000 214 52 257 6 54 82 Vi) 232 9 219
2001 116 46 213 8 145 63 29 206 6 244
2002 184 37 245 6 1000 78 29 21 7 1000
2003 170 31 230 6 143 77 24 171 6 80
2004 149 3H 225 6 1000 59 24 202 6 1000
2005 129 3H 225 6 9 64 32 195 6 212
2006 9 27 205 6 1000 40 pal 238 6 100
Totd 4988 83 364 6 7956 1037 K9 297 6 2849
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Table 3. Lead exposure by year(1989-2006) in grid type casting large and small/medium sized storage battery
industries
Lage Smdl & Medium

Yed s[;:plcés (/j\:f) GD Min Max sl;lzploers (ﬂj\rﬂn“) GD Min Max
1989 20 360 185 160 1150 %8 222 360 n 6170
1990 R 145 360 10 2700 181 161 3.66 7 2330
1991 166 76 373 6 5780 220 144 344 10 6160
1992 155 46 333 6 1000 21 83 382 6 1974
1993 164 59 349 6 2054 284 115 364 6 2430
194 168 48 312 6 1000 236 137 396 6 5867
1995 177 56 301 6 1000 228 135 368 8 4319
1996 19 82 328 9 1288 149 146 341 7 7956
1997 245 100 319 6 155 188 151 343 6 7145
1998 245 130 388 6 1848 175 148 331 n 1902
1999 215 68 2.76 6 613 m 86 327 6 174
2000 145 56 264 6 3 69 46 249 7 554
2001 71 57 208 8 145 45 33 19 8 131
2002 140 40 242 6 1000 44 29 250 6 133
2003 131 36 223 6 143 39 20 219 6 I
2004 130 39 221 6 1000 19 18 192 7 42
2005 103 36 231 6 9 26 2 200 6 A
2006 72 28 21 6 1000 27 25 187 7 5
Totd 2638 2638 328 6 5780 2350 m 381 6 7956
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Table 4. Lead exposure in casting, lead powder and pasting, assembly, other department by year(1989-2006) in

grid type casting storage battery industries

Cading Lead powder and pagting Assambly Other
ved N GM* GD Min Max N GM* GD Min Max N GM* GD Min Max N GM* GD Min Max
1989 24 91 249 12 410 20 234 282 11 1430 56 296 263 15 1950 18 473 519 25 6170
190 51 66 291 8 1000 67 176 339 10 2380 112 153 332 7 2000 43 371 354 10 2700
1991 60 48 213 8 440 78 92 35 10 2310 188 121 362 6 5/8 58 233 402 10 6160
1992 4 23 237 6 215 75 92 341 7 1974 153 73 346 6 11 74 88 428 7 1963
1993 70 31 226 6 194 103 120 314 10 1484 190 8 35 6 204 8 176 39 6 2430
1994 62 32 250 8 1000 101 108 333 9 2580 152 93 35 6 3341 8 133 536 6 587
1995 61 26 214 7 166 14 133 362 10 3326 141 92 332 6 4319 8 133 3390 8 1407
1996 60 37 224 9 56 83 141 249 7 1641 125 14 38 9 796 80 145 341 12 2986
1997 72 34 211 6 152 101 150 296 12 7145 155 133 312 6 1155 105 194 300 7 3219
1998 62 41 225 7 34 74 129 259 12 1230 202 174 383 6 1902 8 203 331 10 1602
199 4 27 202 6 126 74 115 280 6 1794 124 66 273 8 621 74 122 247 14 819
200 32 21 164 7 5% 42 74 214 15 34 8& 47 2716 6 54 54 8 211 13 281
200 18 23 168 8 47 25 S 236 11 145 45 47 200 8 1H 28 62 18 15 141
202 17 15 200 6 9B 20 4 239 7 149 8 H 209 6 14 5 51 273 6 1000
2003 27 24 197 6 9% 3P 45 218 7 141 62 26 218 6 1M 45 3B 240 6 143
004 2 15 193 7 8 31 4 202 7 97 60 H#A 221 7 100 3FH 51 199 6 B
206 15 17 2% 6 8 A 41 19 8 P 49 31 239 6 9P 33N 2 166 U1 97
2006 1 14 184 7 40 22 1 110 8 73 3 B 18 6 59 27 B 19 9 D
Tod 782 32 243 6 1000 1108 104 318 6 7145 2025 87 363 6 7956 1068 122 378 6 6170

* unit © pg/m’
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Table 4. Lead exposure in casting, lead powder and pasting, assembly, other department by year(1989-2006) in
grid type casting storage battery industries

Cading Lead powder and padting Assambly

ved N GV* GSD Min Max N GVM* GSD Min Max N GvV* GSD Min Max
1989 3 7 116 6 8 n 41 240 n 197 15 2 166 8 48

1990 3 26 187 14 49 7 3H 18 10 69 17 64 432 10 1000
191 26 2l 23b 8 210 7 21 226 10 70 7 72 157 40 140
1992 2 8 109 8 9 10 2 416 6 1000 17 45 363 9 1000
1993 8 9 129 6 13 19 15 179 7 72 (W 5 453 10 1000
194 6 ¥ 12719 6 1000 18 A 391 6 1000 6 40 S22 6 1000
1995 9 10 134 7 16 18 51 449 6 2849 17 103 32 9 692
19% 8 5 20 7 49 25 5 374 8 1000 25 13 333 8 108
1997 9 19 165 12 57 29 40 32 6 1000 37 179 328 9 1414
1998 6 28 209 n a 32 42 243 7 139 48 68 230 12 344
1999 6 28 150 13 40 31 43 277 9 1000 47 52 21 6 244
2000 12 29 237 10 149 26 36 194 n 145 44 5 241 9 219
2001 6 23 146 15 38 17 28 209 8 12 40 0 214 6 244
2002 8 43 368 18 100 23 31 18 8 9 4 5 12 7 135
2003 5 20 132 13 28 19 29 153 14 80 53 2 179 6 73

2004 9 16 148 9 30 24 2% 2% 6 1000 20 28 1% 10 49

2005 4 21 146 13 32 20 29 172 7 62 40 % 207 6 282
2006 3 Q3 78 24 1000 13 20 202 7 A 24 18 17 6 55

Tod 133 23 279 6 1000 349 3 270 6 2849 523 45 297 6 1414

*unit © pg/m’
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Figure 1. The distribution of over PEL by year(1989-2006) in all storage battery industries
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Figure 2. The distribution of over PEL by year(1989-2006) in grid type casting storage battery industries
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Figure 3. The distribution of over PEL by year(1989-2006) in expanded type casting storage battery industries
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Figure 4. The distribution of over PEL by year in grid type casting large sized storage battery
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Figure 5. The distribution of over PEL by year in grid type casting small&medium sized storage battery

industries
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