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and Quantitative Risk Assessment of Toxic Substances :
Substitutes for Degreasing Agents
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Since the regulation of MSDS (Material Safety
Data Sheets) had started from July 1996, employers
were required to furnish MSDS for the chemicals in
use in their workplace. However, many MSDS did
not contain upright information for the chemicals,
and they were not updated regularly, and were not
written in the standard format required by the
Industrial Safety and Health Act (ISHA). The
purposes of this study were 1) to examine the
reliability of MSDS for mixed solvents, 2) to
provide reliable MSDS to employers or employees,
3) to find out any difficulties in implementing
MSDS after the initiation, and 4) to promote regular
MSDS updating and to ensure the reliability of
MSDS for chemical manufacturers. To check the
reliability of MSDS of mixed chemicals, 21 samples
of mostly degreasing solvents were collected along
with their MSDS from the work place. The samples
were analyzed by gas chromatography- mass
selective detector(GC-MSD). Their components
were classified as saturated hydrocarbon, cyclic
hydrocarbon, aromatics, and halogen containing
hydrocarbon, and the amount of each class were
measured. Manufacture’'s MSDS were compared
with the actual composition of the collected
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samples, and further examined the reliability by
checking whether the chemicals analyzed were
included in the MSDS correctly. Finally, each item
of MSDS was evaluated whether the MSDS
correspond to the regulation required by ISHA. The
results were following: 1) most of the degreasing
solvents in MSDS were incorrect in their
composition and contents, 2) the information in the
MSDS including hazard classification, exposure
level, toxicity, regulatory information were inco-
rrectly provided, and 3) some MSDS did not
disclose carcinogens in their MSDS. Continuous
monitoring of MSDS was required to ensure
reliability of MSDS. The Chemicals containing
hydrocarbons from CI0 C5 need to be tested to
provide toxicity data. In addition, governmental
support for providing correct MSDS was reco-
mmended to ensure reliability of MSDS. The
MSDS regulation relating to the confidential
business information may need to be revised to
ensure reliability of MSDS.
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Table 1. Summary of analytical data from degreasing agents in A company
Analysis (%) of GC-MSD (No. of chemicals)
Classification of HC Material _items
101 102 103 104 105 106 107
Saturated HC 41.28(7) | 33.20(8) |90.67(7)|59.52(8) | 68.02(13) | 75.54(14) | 93.00(8)
Cyclic HC 26.03(8) | 33.80(11)| ND* | 7.63(4) | 5.55(4) 0.56(1) ND
Aromatics ND ND ND ND ND ND ND
Halogen Aromatic ND ND ND ND ND ND ND
containing Aliphatic ND ND ND ND ND ND ND

Note : GC- MSD=gas chromatography- mass selective detector; HC=hydrocarbon.
* not detected.
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B 2 10%
72% (Table 2).

Table 2. Summary of analytical data from degreasing agents in B company

Analysis (%) of GC-MSD (No. of chemicals)

A Material items
Classification of HC

201 202

Saturated HC 19.76(4) ND*
Cyclic HC 80.24(5) 17.50(1)
Aromatics ND 10.42(2)

Halogen Aromatic ND ND
containing Aliphatic ND 72.08(2)

Note : GC-MSD=gas chromatography- mass selective detector; HC=hydrocarbon.
* not detected.

c 5 2 () . 1 66 %
100% 2
90 % (Table 3).

Table 3. Summary of analytical data from degreasing agents in C company

Analysis (%) of GC-MSD (No. of chemicals)

A Material items
Classification of HC

301 302 303 304 305
Saturated HC ND* ND 90.37(7) 97.96(9) 66.39(9)
Cyclic HC ND ND ND ND 25.29(5)
Aromatics ND ND ND ND 4.75(2)

Halogen Aromatic ND ND ND ND ND

containing Aliphatic 100(1) 100(1) ND ND ND

Note : GC-MSD=gas chromatography- mass selective detector; HC=hydrocarbon.
* not detected.
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Table 4. Summary of analytical data from degreasing agents in D company

Analysis (%) of GC-MSD (No. of chemicals)

A Material items
Classification of HC

401 402 403 404 405 406 407
Saturated HC 45.07(10) | 41.21(6) | 31.80(1) | 27.16(6) |47.71(9) | 50.32(9) (83.11(13)
Cyclic HC 27.95(6) | 29.76(5) | 43.89(1) | 53.42(9) | 1.81(1) | 2.04(1) | ND*
Aromatics 18.01(3) | 14.41(2) | 24.31(1) | 7.92(2) |22.44(5) | 22.81(5) | 3.99(1)
Halogen Aromatic ND ND ND ND ND ND ND
containing Aliphatic ND ND ND ND ND ND ND

Note : GC-MSD=gas chromatography- mass selective detector; HC=hydrocarbon.

* not detected.

Table 5. Distribution of chemicals in total material items

Classification of HC No. of detected chemical / total items
Saturated HC 18/ 21
Cyclic HC 14/ 21
Aromatics 9/ 21
Halogen Aromatic 0/ 21
containing Aliphatic 3/ 21
Note : HC=hydrocarbon.
2. MSDS
MSDS 16 6 1, 21 MSDS “
2, "
3, 8 , 38%
11 15 , 33 %
Table 6
21 MSDS 19%
33%
* ! 70%
MSDS
MSDS
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Table 6. Compare to the actual conditions of manufacturer's MSDS
and MSDS regulations of industrial safety and health act in Korea

Item of MSDS Regulations Actual conditions of manufacturer's MSDS (%)

1 Information of chemical| - classification error of harmful chemical substance
product and company © 6191 %

2 Component and content | - business secret : 33.3 %(unrecording of component)

3 T oxicity - no care to low level toxic : 38.1 %

- put on PPD : 333 %
- refer to TLV yes : 238 % no : 19.0 %
- technological management

yes : 0 % no : 286 %

Exposure protection and
8 personnel protective
devices (PPD)

- refer to LD : 333 %
11 Information of toxic - refer to LCD: 238 %
- no record of TLV : 66.7 %

15 Regulations in force 0%

Note : TLV=threshold limit value;
LD50=lethal dose to 50 percent of the test organisms;
LC50=lethal concentration to 50 percent of the test organisms

(1987)
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1996 1 1 ,
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3 ,
(Park et al., 1997) . CFC  HCFC
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