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- Abstract-

A Survey and Recommendation on Safety and Health for
Occupational Health Laboratories

Ke- Mook Yool Young-Man Roh2t- Jin-Gu Han2- Jung-IL Won3
Seoul Regional Office, Korea Occupational Safety & Health Agency)

Industrial Medical Center, Dept. of Preventive medicine, College of M edicine
The Catholic University of Korea?
Department of Environment Engineering, Chungbuk Science College3d

This study was conducted at occupational health
laboratories in Seoul and Gyunggi district area
from December, 1999 to January, 2000. The main
purpose of this study was to survey the actual
condition of safety and health by questionnaire and
checklist and to assess the performance of fume
hoods and the airborne exposures to chemicals in
the laboratories.

The chemicals in the cabinet were not classified
by hazardous properties and the compressed gases
were not stored safely. The prevalences of
laboratories having first aid kits, fire extinguishers,
and safety showers were found to be 18%, 55%,
and 9%, respectively. Most laboratory workers
were not educated for safety and health. Also,
there was no performance evaluation for hazards
and risks.

The fume hoods in laboratories had not been
annually inspected by checklist and the face
velocity had been checked more than one time in
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the previous year for only 18% of them. Five
percent of fume hoods had the face velocity more
than 40 m/sec and 17% had no capture
performance. Detected organic solvents were meth-
ylenechloride, acetone, ethylbenzene, isopropanol,
xylene, methylisobutylketone, trichloroethylene, and
toluene. The concentrations of organic solvents
were much less than the occupational exposure
limits proposed by the Ministry of Labor in Korea.
This study showed that the actual condition of
safety and health was not appropriate for labo-
ratory workers. It is recommended that laboratory
workers should be educated for the treatment and
storage of hazardous chemicals and compressed
gases to improve the working environment of the
occupational safety and health laboratories.
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Table 1. Analytical instrument and operating condition

14

Items

Condition

Instrument
Gas chromatograph
Detector
Column

Operating conditions
Carrier gas
Injection mode
Injection volume
Split ratio
Injector temperature
Detector temperature
Oven temperature

HP 5890- , Hewlett Packard
FID(Flame ionization detector)
Neutrabond- 1, 60 m x 053 mm x 2.0

N, , 632 /min

split, purge time 0.5 sec

1

1211

200

250

40 (5 min), 3 /min, 150 (1 min)
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Table 2. Storage of chemicals
Items A(%) n=7 B(%) n=15 Total(%) n=22
MSDS
All chemicals 1(14) 3(20) 4(18)
A part of chemicals 4(57) 8(53) 12(55)
None 2(29) 4(27) 6(27)
Chemicals arrangement
By hazardous property 0o 0) 4(27) 4(18)
By alphabet 4(57) 10(67) 14(64)
By frequency of usage 2(29) 17 3(14)
None 1(14) 0( 0) 1( 4)
Anti- acidity cabinet 0o 0) 17 1( 5
Food storage in refrigerator 2(29) 17 3(14)
Chemicals list on the refrigerator 0o 0) 3(20) 3(14)
A: Laboratory of university hospital
B: Laboratory of the other hospital
Table 3. Usage of safety equipments
Items A(%) n=7 B(%) n=15 Total(%) n=22
Fire extinguisher 4(57) 8(53) 12(55)
Iso_lqtl_on over 6 m between flammable gases and 114) 2(13) 3(14)
oxidizing gases
Fixing of compressed gas cylinders 2(29) 4(27) 6(27)
First aid kit
In box 1(14) 3(20) 4(18)
In drawer 1(14) 4(27) 5(23)
Eyewash fountain 0( 0) 0( 0) 0( 0)
Safety shower 0o 0) 2(13) 2(9)
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Table 4. Safety education and risk evaluation
Items A(%) n=7 B(%) n=15  Total(%) n=22
Safety education for laboratory workers 0o 0 17 1 5)
Risk evaluation with checklist 0( 0) 7 1( 5)

Table 5. Air monitoring for laboratory and special health examination for laboratory workers

Items A(%) n=7 B(%) n=15  Total(%) n=22
Air mornitoring for laboratory
Once every 6 months 0( 0) 2(13) 2(9)
Once every 1 year 0( 0) 2(13) 2(9)
Once last 3 years 1(14) 3(20) 4(18)
Once since laboratory establishment 1(14) 0o 0) 1 5)
None 5(71) 8(53) 13(59)
Special health examination for laboratory workers
Once every 6 months 1(14) 17 209
Once every 1 year 1(14) 17 209
Once last 3 years 0( 0) 3(20) 3(14)
Once since laboratory establishment 0( 0) 17 1 5)
None 5(71) 9(60) 14(63)
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Table 6. Usage of fume hood
Items A(%) n=7 B(%) n=15 Total(%) n=22
Installation of fume hood 6(86) 15(100) 21(95)
Handling of hazardous chemicals
Always in hood 3(43) 10(67) 13(59)
Sometimes in hood 3(43) 4(27) 7(32)
Outside of hood 0( 0 17 1 5)
No hood 1(14) 0o 0) 1 5)
Lighting in hood
Explosion proof 0( 0 0( 0) 0( 0)
No explosion proof 6(86) 15(100) 21(95)
No hood 1(14) 0 0) 1 5)
Chemicals storage in hood
Yes 6(86) 14(93) 20(90)
No 0( 0) A7) 1 5
No hood 1(14) 0o 0 1 5)
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Table 7. Inspection of fume hood

Items A(%) n=7 B(%) n=15 Total(%) n=22
Inspection
With checklist 0( 0) 0( 0) 0( 0)
Without checklist 3(43) 5(33) 8(36)
None 3(43) 10(67) 13(59)
No hood 1(14) 0( 0) 1 5)
Measurement of face velocity
Once every 6 months 1(14) 2(13) 3(13)
Once every 1 year 0( 0 17 1 5)
In case of chemicals odor 2(29) 3(20) 5(23)
Use of smoke tester 2(29) 17 3(13)
None 1(14) 8(53) 9(41)
No hood 1(14) 0( 0) 1 5
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Table 8. The face velocity of the fume hood

Items A(%) n=7 B(%) n=15 Total(%) n=22

Average face velocity(m/sec)
More than 0.4 0( 0) 17 1( 5)
More than 0.2 and below 04 3(43) 6(40) 9(40)
Above 0.0 and below 0.2 2(29) 5(33) 7(32)
0.0 1(14) 3(20) 4(18)
No hood 1(14) 0( 0) 1 5)
, 30% B 3 14% (American Conference of Govern-
, 50% , B mental Industrial Hygienists, ACGIH, 1997)

8 12 55%

acetone, ethylbenzene, isopro-
panol, xylene, methylenechloride, methylisobutyl-

ketone, trichloroethylene, toluene

(geometric mean, GM)
(geometric standard deviation, GSD)
9 . 04 m/s

04 m/s 1

Table 9. Concentrations of airborne exposures classified by face velocity of fume hood

(unit : ppm)

More than 04 More than 02 and Above 0.0 and 0.0 m/sec & no Total

) m/sec below 04 m/sec  below 0.2 m/sec hood

Chemicals name n=1 h=9 =7 n=5 n=22
No GM GSD Ne GM GSD Ne GM GSD o GM GSD Ne GM GSD
Acetone 0 - - 4 048 18 4 038 172 3 022 138 11 036 185
Ethylbenzene 0 - - 3 004 149 2 007 165 3 002 129 8 004 165
Isopropanal 0 - - 6 026 155 5 054 262 3 030 227 14 034 223
m,p- Xylene 0 - - 6 005 144 4 006 159 4 004 158 14 005 154
o- Xylene 0 - - 3 006 134 2 010 160 3 004 123 8 006 147
Methylenechloride 0 - - 2 026 28 2 016 226 1 006 100 5 020 277
Methylisobutylketone 1 003 100 5 005 145 5 007 152 4 004 154 15 005 1.62
Trichloroethylene 0 - - 0 - - 0o - - 5 006 173 5 006 1.73
Toluene 1 005 140 9 009 222 7 010 19 5 008 207 22 009 208

Ne : Number of laboratories chemicals detected

GM : Geometric mean

GSD : Geometric standard deviation
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11 acetone

0.36 ppm 750 ppm
100 ppm  ethylbenzene 8
0.04 ppm
Isopropanol 400 ppm 14 ,
0.34 ppm . ,
m,p-xylene o-xylene 100 ppm
14 8
0.05 ppm  0.06 ppm
methy-
lenechloride 5
0.20 ppm . 50 ppm  methy- , ,
lisobutylketone  trichloroethylene 15
5 0.05 1998 66
ppm  0.06 ppm . Toluene 22
0.09 ppm
100 ppm
10 . ( , 2000).

Table 10. Concentrations of airborne exposures classified by laboratory classification
(unit : ppm)
A n=7 B n=15 Total n=22

Chemicals name

No GM GSD Ne GM GSD Ne GM GSD
Acetone 4 0.28 2.06 7 038 1.80 11 036 1.85
Ethylbenzene 4 003 157 4 004 1.70 8 004 1.65
Isopropanol 6 0.26 1.70 8 044 249 14 034 2.23
m,p- Xylene 5 004 147 9 005 1.58 14 0.05 154
o- Xylene 4 0.05 124 4 007 1.55 8 0.06 1.47
M ethylenechloride 1 032 281 4 011 212 5 020 2.77
M ethylisobutylketone 6 005 1.65 9 0.05 1.63 15 005 1.62
Trichloroethylene 2 0.06 1.56 3 007 2.00 5 0.06 1.73
T oluene 7 0.07 2.00 15 0.09 2.09 22 0.09 2.08

Ne : Number of laboratories chemicals detected
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(1997) 2
ethylether, meth-
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ylenechloride, n- hexane, ethylacetate, chloroform,

tetrahydrofuran, benzene

0.1 ppm

48.13 ppm , ,
methylene chloride 55%

methylenechloride 5

toluene 22 1999 12 2000 1
22
toluene
1)
2)
18%,
55%, 9%
E)
4)
1
1
18%
5) 0.4 m/sec 5%
17%
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