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A Study on the Effect of Improvement in Work Environment and of Segregation in
a Fluorescent Lamp Manufacturing Factory

Soung Hoon Chang and Kwang Jong Kim

Department of Preventive Medicine
College of Medicine, Korea University

This research was conducted to evaluate the effect of improvement in work environment and
of segregation in a fluorescent lamp manufacturing factory.

Among the total of 80 workers, 8 workers whose mercury concentration in urine reached a hazardous
level (200-299 pg /1) were moved to mercury free workplace. The follow-up examination for their
mercury concentration in urine was done three times ; on May 3, 1988, September 1, 1988 and April
3, 1989.

The results were as follows :

1. Mercury concentration in the air was reduced from 0.140 to 0.107 mg/m® in 4 months, and to
0.087 mg/m?® in one year after environmental improvement in workplace, However the level still
exceeded the Threshold Limit Value,

2. The geometric mean of urinary mercury cohcentration among 80 workers was 173.0 #g/1 (5.1
~458.6¢g /1). The distribution of workers according to urinary mercury concentration showed
that 9 workers (11.2%) were above the mercury poisoning level (300 xg /1), 24 workers (30.0%)
were 200-299 #g /), 35 workers (43.8%) were 50-199 xg /1, and 12 workers (15.0%) were below
50 pg /L

3. Among the 24 workers whose urinary mercury concentration was 200-299 #g /1,8 were able to
be followed up. Their mean urinary mercury concentration before segregation was 2449 pg /1
but decreased to 1514 g /1 in four months, 128.8 #g /1 in six months, and 468 pg /1 in one
year after segregation.

Key Words: Mercury concentration, Segregation, Fluorescent lamp manufacturing factory, mercury pois-

oning/level, Threshold limit value.
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Table 1. Age distribution of the study population

Age(years) Number of workers(%)
—19 5(62)
20—24 39 (481)
2529 23 (284)
30— 13 (16.0)
Total 80(100.0)

Table 2. Work duration of the study population

Work duration(years) Number of workers(%)

-1 24 (30.0)
1-3 30 (375)
3— 26 (325)
Total 80 (100.0)
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Table 3. Contents of improvement in work environment

Content of Before improvement After improvement
improvement (1988. 5) (1988. 9)
Local ventilator 0/7 7/7
(Equipped / Total)
Automatic vaccum rotary 3/7 7/7
machine(Equipped / Total)
Material of floor Cement Concrete  Epoxy resin
Number of health education 1 4
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Table 4. Changes of mercury concentration according
to improvement of work environment(unit : mg /

m®)

Date  No. of Sample A M.3S.D, GM™ Range
1988.5.3 10 0.143+0.064 0.140 0.093—0.274
1988.9.1 21 012440066 0107 0.039—0.216
1989. 4.3 15 0107+£0084 0087 0.045—-0.279

Note : + indicates arithmetic mean-standard deviation

++ indicates geometric mean
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Table 5. Distribution of mercury exposed workers by
urinary mercury concentration

Hg level(ug /1)  No. of workers %
—49 12 15.0
50—199 35 438
200—299 24 300
300— 9 11.2
Total 80 100.0
Geometric Mean (zg /1) 1730
Range (#g/1) 51-4586
2 F&FE AWIF(xFY, 1989) 300 #g/!1
olAAE 99(11.2%)22 Jeldon, 200—-299 g /1
& 24 (30.0%), 50—199 g /1i-& 357 (438 %), 49

124 (150%)0l0ck. A Zgake] Hi
B’ A45e ‘f'-}”‘—"-f]-a- (1989)11L %”]%3‘(1989)@ ‘i}EE?SP
FA=qdd 229 8F o] 242 971, 111.8 #g/
l2 Jehd e 24 Jestey Langolf§(1978),
Levins-(1982), Smith%(1983)°] Chloralkaliz3d *Z =}
2 ez & Avh Fmi5(1981)0] FL2xAT
3 EEZ}E e & Azucie ¥ S e
Z}"]“ Aol Ayl Aldot A
}*Hﬂﬂ Ao gty oid, 2y

s & ox & .
3 AYNE £ 9F Fous FHZA

300 pg/lol At ¢ /1
syt 2490 e $71%5 Feo 29HA o4
B MR A A F 2% £ FolE
obstaial 3xtoll A3 FHRA

- 477 —



5 1682 FHRA B HARIAYY FEHaes

AZAPL sbestgh wekd oE
o, & ANHOR F3 AN Ay
25 T2 s dAe FgAF A 19883 5
Holl& 2449 pg/101Y Y YA ANA 419 F
Q) 1988 9¥oll= 1514 4g/], 670 < 19889 11
dolle Hzo AR 474 %71 248 1288pg /18
Uehfo] ASFAEg wpsed, 1932 1989Q
499l 468pg /12 H4+EE JEPYAT) (Table 6).

Table 6. Follow up of 8 workers for urinary mercury
concentration after segregation

Urinary mercury concentration (zg /1)

Date
. A M4S.D’ G.M*~ Range
1988, 5 245.7+£15.6 2449 2283-2775
1988. 9 161.1457.0 1514  1049—2438
1988. 11 134.1+417 128.8 81.0—189.3
1989. 4 48.71+137 46.8 289— 66.0
Note : 4+ indicates arithmetic mean+standard deviation

++ indicates geometric mean
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Table 7. The decrease of urinary mecury concentration
for 8 workers according to segregation (unit :

ug /1)
The net decrease of urinary
Workers  Initial data mecury concentration
(1988. 5) 1988. 9 1988. 11 1989. 4
A 236.3 470 66.3 1703
B 240.3 1421 159.9 1775
C 254.2 1441 1470 214.2
D 2344 92 45.1 2014
E 228.3 -155 40.1 1994
F 2775 91.3 164.6 219.8
G 240.9 1142 126.7 1914
H 2532 1483 143.7 201.9
Mean+S. D. 8511538 117.84524 1969+169
I | S
N.S. P<0.01

Note : N. S. indicates statistically not significant
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