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— Abstract —

Detection of Cases and a Cause of Lead Exposurein Korean Steel Company

Bon-Hak Koo, Young-Ki Kim, Sang-Gil Lee”, Dong-Mug Kang®, Jong-Eun Kim

Department of Occupational and Environmental Medicine, Pusan National University Yangsan Hospital,
Department of Preventive and Occupational Medicine, School of Medicine, Pusan National University®

Background: We report cases of high lead exposure in a Korean steel manufacturing company and a
likely cause for these cases.

Case report: Neurological examinations, neurobehavioral tests, blood tests, and urine tests were per-
formed to detect an association between high lead exposure and physical symptoms for workers in a steel
manufacturing company. In order to determine the cause of high lead exposure, the work process and
environment was assessed. The highest lead exposure was during the work process. We found that the
interior of an oil storage tank was coated with lead-containing paint, leading to severe exposure during
the cutting process. In two observations, 4 of 12 workers diagnosed with occupational disease were found
to have high exposure to lead from the storage tank and three had increased beta-2 microglobulin levels
in the blood (indicative of urinary tract damage).

Conclusions: Lead management, including routine measurements of the working environment and
examinations of lead concentrations in workers, are needed in the korean scrap metal industry. In addi-
tion, rules requiring workers to wear personal protective equipment and receive education about lead
exposure should be strictly enforced.

Key words: Lead exposure, Recycling scrap
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Table 1. Airborne lead concentration in the workplace (mg/m?)

Department Date of measurement
2011.6.16 2011.12.12 2012.2.23 2012.3.8
Oxygen cutting 0.0009 0.0020 0.0285 0.0018
0.0012 0.0029
Cutter 0.0233 0.0011
Heating deviceinlet 0.0109 0.0010 0.0354 0.0088
0.0013 0.0010 0.0291 0.0221
Heating device outlet 0.1857 0.0015
Rolling/Cutting 0.0014 0.0200 0.0118 0.0059
0.0122 0.0123
Mean 0.0145 0.0060 0.0409 0.0071
Range 0.0009-0.0109 0.0010-0.0200 0.0012-0.1857 0.0011-0.0221
(Time Weighted Average, TWA: 0.05 mg/nv)
Table 2. Blood lead concentration and abnormal blood findings of workers
Blood lead («g/dl
Department Name (rg/d)
2012.2.20 3.6 4.16-5.8 5.22
Heating Device Worker 1 48.05 52.02 28.00 22.38
Oxygen cutting Worker 2 67.13 . 50.50 Retirement
Rolling Worker 3 57.61 66.94 43.00 3151
Oxygen cutting Worker 4 70.89 69.86 52.50 Retirement
Oxygen cutting Worker 5 79.21 77.85 56.70 Retirement
Oxygen cutting Worker 6 45.20 44.09 23.10 Retirement
Sharing Worker 7 41.89 36.69 11.16 Retirement
Rolling Worker 8 56.97 65.13 29.00 Retirement
Heating Device Worker 9 58.49 61.44 33.00 25.31
Rolling Worker 10 47.66 47.71 24.50 19.20
Paving Worker 11 40.73 38.32 21.07 15.78
Paving Worker 12 40.66 37.71 19.61 14.77
soiziAlel ABZAL 4B w=EAE ZWA, A NP 49 ALjetae mlute] AE
HIL7AIS 7] sl deldatel 2iAAE o vebdth ot AL gAlska Aa < R A il
Aot B4 HeEY A= =E2A% A 25 A& Qe L A Hd BT HA] Fokdet. o]
FEE 2002d DEEER sojEaelg lEer 3 o wak 3943 vwE A3} v b 33 AAE 5
7FstAtH!. olel whet HF W F=It 40 pg/dl o]de] g 220 At 22 HadA dF o s=Tt
W AGd fFaAAR, 30 ug/dl o)l sdEAR 40 wg/dlQ) 47 71| 372 oln| HAR FEISa, &
gt 28714 H7FE flste] AW AHALES Al < 189 FA= 714 olael 31 wg/dlE detitt
o, d 294 Wdd e fste doed (Table 2).
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Table 3. Urinalysis and renal function index
Name Cr.x BUN' Proteinuria B-microglobulin GFR*Heating
(blood, mg/dl) (blood, mg/dl) (urine, g/dl) (urine, xg/ml) (ml/min/1.73m?)
Worker 1 0.6 19.6 10.0 486.0 >60
Worker 2 0.6 12.0 4.0 57.6 >60
Worker 3 0.6 21.6 6.0 360.0 >60
Worker 4 1.0 214 5.0 12.3 >60
Worker 5 0.9 9.4 0.0 61.1 >60
Worker 6 0.7 19.2 9.0 19.1 >60
Worker 7 1.0 18.1 0.0 575 >60
Worker 8 0.9 135 5.0 79.1 >60
Worker 9 0.9 118 1.0 12.0 >60
Worker 10 0.9 14.8 0.0 753.4 >60
Worker 11 0.8 11.9 7.0 115.8 >60
Worker 12 1.0 11.6 12.0 12.0 >60
*Cr: Creatinine (0.9~1.3 mg/dl).
"BUN: Blood Urea Nitrogen (6~20 mg/dl).
*GFR: Glomerular filtration rate ( >60 ml/min/1.73m?).
Table 4. Korean computer neurobehavioral test ( %)
FTS' ; ;
Name SRT* MDSF! SDS' Age Scholarship
Right Left
Worker 1 94.7 97.2 96.5 28.4 84.3 59 middle school
Worker 2 100.0 94.9 94.9 20.2 93.6 53 high school
Worker 3 100.0 42.9 75.0 21.7 92.3 61 elementary school
Worker 4 100.0 100.0 100.0 4.4 95.8 60 elementary school
Worker 5 98.6 80.4 67.2 45.1 97.8 29 middle school
Worker 6 100.0 89.52 63.2 17.0 94.7 63 elementary school
Worker 7 54.5 98.2 97.3 28.4 97.7 58 middle school
Worker 8 38.0 96.0 89.3 44.3 81.6 58 middle school
Worker 9 77.8 96.4 100.0 44.4 70.7 60 high school
Worker 10 98.8 94.7 96.9 32.9 95.8 29 high school
Worker 11 86.6 90.9 75.4 18.3 94.6 34 college
Worker 12 0.0 0.0 0.0 0.0 0.0 69 illiteracy

*SRT (Simple Reaction Time >5%,).

'FTS (Finger Tapping Speed >5%).

*MDSF (Memory Digit Span Forward >5%,).
'SDS (Symbol Digit Substitution >5%,).
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