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ABSTRACT

Blood and urine mercury level of three workers were monitored during 60~80 days after high exposure to
mercury at the silver refining plant. Mercury was used to form silver-mercury amalgam from plating sludge.
Workers were exposed to mercury about 70 days at the several processes, such as hand-held weaving, vibration
table, and heating from the furnace. Mercury was analysed by atomic absorption spectroscopy-vapor generation
technique. Recovery from the biological sample was 95.51% and pooled standard deviation was 0.033.

At the time of study, there was no work at the workplace. So, airborne mercury concentration was measured
with area sampling 5 days after the work, ranged from 0.1459 to 1.2351 mg/m*(Arithmatic mean 0.4711 mg/m",
Geometric mean 0.3566 mg/m”) at the inside of the plant, that is far above the ACGIH’ s TLV(0.025 mg/m?) and
ranged from 0.0073 to 0.0330 mg/m* at the outdoor.

Blood mercury levels at the beginning of the monitoring were 4~14 times greater than the American Conference
of Governmental Industrial Hygienists Biological Exposure Index(ACGIH BEI, 15 ug/L). Blood mercury levels
were decreased logarithmically, that is, rapidly at the high level and slowly at the low level but sustained above
the level of the ACGIH BEI 60~80 days after the work.

Urine mercury levels at the beginning of the monitoring were 8~16 times greater than the ACGIH BEI(35 ug/g
creatinine). Urine mercury levels were decreased logarithmicaity, but correlation between urine level and off-days
were lower than those of blood. Decreasing pattern of blood mercury levels were little affected than that of urine
levels when the chelating agent, D-penicillamine, was administered.

There was correlation between blood mercury level and urine mercury level(0.81~0.83) but it didn” t mean that
the highest blood mercury level corresponded the highest urine mercury level. In our study, Case 1 always shows
the highest level in urine but case 3 always shows the highest level in blood.

Creatinine correction represented better correlations between urine mercury levels and blood levels, and between
urine levels and off-days rather than by urine volume. Spot urine sampling had a wide variation than that of whole
day urine sampling. So, We recommend spot urine sampling for screening and whole day urine sampling for
exact diagnosis.

Keywords : mercury, AAS-VGA, biological monitoring, urine, blood, BEI
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Table 1. Number of Samples for Each Workers and Duration of Monitoring

Blood Urine(spot) Urine(24 hr) days after exposure
Case 1 28 4 21 18~78
Case 2 24 S 16 1~54
Case 3 18 4 12 5~54
A 70 13 49
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Fig. 1. Concentration of Mercury Vapor after Five Days Off-Worl.
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(a) Inside of the building
(Ball Mill and Table Process)

Table 2. Airborne Concentration of Mercury Vapor
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(b) Outside of the building
(Mercury Recovery Pot Process)

. , Mercury
Si\lnzsle Sampling Site Sa;r;z;ng Volfr:e. L Vapor Conc.
mg/m3
Inside of Building
M-01  Opening of Ball Mill Tank 17:04~20:15 42.19 1.2351
M-02  Site Between Ball Mill and Table 17:12~20:12 40.66 0.4271
M-03 Right side of Table 17:07~20:14 38.60 0.2412
M-04  Left of Table 17:08~20:13 43.57 0.3062
M-05 Top of Sludge dump 17:03~20:13 44.38 0.1459
Arithmetic Mean 0.4711 mg/m?, Geometric Mean 0.3556 mg/m?3
Inside of Building
M-01  Opening of Ball Mill Tank 17:04~20:15 42.19 0.0330
M-02 Site Between Ball Mill and Table 17:12~20:12 40.66 0.0073
Arithmetic Mean 0.0202 mg/m3, Geometric Mean 0.0155 mg/m3
Occupational Exposure Limit of Korea 0.05
ACGIH’s TLV 0.025
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Table 3. Concentration of Blood and Urine Mercury after Several Days Off-Work

Concentration, g g/L

Blood Spot Urine
Production Worker
Case 1(26 Days off) 65.94 430.15
Case 2(8 Days off) 67.43 560.15
Case 3(8 Days off) 21211 167.27
Mean(Sr) 115.16(0.73) 385.86(0.52)

Manage Worker
Case 4(8 Days off)
Case 5(8 Days off)
Case 6(8 Days off)
Case 7(8 Days off)
Mean(Sr)

Control(n=14)
Mean(Sr)

19.91 47.98
12.18 74.22
10.91 94.90

4.69 2.46
11.92(0.52) 54.89(0.73)
3.33(0.50) 7.34(0.26)
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Fig. 2. Blood Mercury Level of Worker After Exposure. Fig. 3. Urinary Mercury Level of Worker After Exposure.
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Table 4. Regression of Blood Mercury Level(Y) with Days(X) after Exposure

Regression Equation

Urinary Mercury Level,
Blood Mercury Level, (g/1./day r /gycreatinin)é y dZy
7

Case 1 Log Y=-0.0121X+2.0188 r2=0.86 Log Y=-0.0256X+3.7531 r2=0.79
Case 2 Log Y=-0.0151X+1.9484 r2=0.90 Log Y=-0.0183X+2.9618 r2=0.75
Case 3 Log Y=-0.0181X+2.4175 r2=0.92 Log Y=-0.0125X+2.6557 r2=0.62
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Table S. Correlation Coefficients between Blood and Urine Mercury Level
Blood Level Urinary Level
Days of Exposure ug/L ug/g Creatine ug};L ug/day
Case Case Case Case Case
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Days of Exposure i 1 1
Blood Level ug/L -0.92:-093]-097| 1 1 1
Urin- ug/g cret. {-0.78 |-0.80|-0.80| 0.81 | 0.84 | 0.83 | 1 1 1
ary ug/L -0.741-0.21 |-0.62 | 0.72 | 0.26 | 0.68 | 0.96 | 0.41 { 0.83 | 1 1 1
Level ug/day |-0.78|-0.73(-0.78 | 0.82 | 0.60 | 0.82 | 0.97 | 0.73 | 0.95 | 0.94 | 0.63 | 0.93 1 1 1

note : case 1:32~78 days after exposure(n=21), case 2:15~33 days after exposure(n=16), case 3:15~33 days after exposure(n=11)
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Table 6. Correlation Coefficients for the Mercury Level of Three Workers(n=48)

Days of Blood Level Urinary Level
Exposure we/L we/g Creatinine wug/L wg/day
Days of Expousre 1
Blood Level, /L. -0.63 1
Urinary ug/g creatinine -0.09 -0.13 1
Level /L -0.09 -0.09 0.93 1
wg/day -0.17 -0.02 0.95 0.93 1
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