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Actual Condition and Reliability Monitoring of
Material Safety Data Sheets for the Organic
Solvents
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ABSTRACT

The regulation of Material safety data sheets(MSDS) was required for the chemicals in use in the workplace from
July 1996, Under the provisions of the workplace hazardous materials information systermn, employers in Korea
must be provided with accurate and comprehensive MSDS. To examine the reliability of MSDS for organic
solvents, 63 organic solvents and MSDS were collected from the workplace of 39 companies located in Kyonggi
province. Manufacture’ s MSDS were compared with the actual composition of the collected samples, and further
examined the reliability by checking whether the chemicals analyzed were included in the MSDS correctly. 38
solvents were able to analyze their composition by gas chromatography-mass selective detector(GC-MSD).
Among them, 28 solvents were incorrect in their composition and contents. In some case, health hazardous or
carcinogenic chemicals which were not included in the MSDS were detected from samples. As a result of
evaluating whether the MSDS correspond to the regulation required by Industrial Safety and Health Act (ISHA),
the information in the MSDS including hazard classification, occupational exposure level, toxicity, regulatory
information were incorrectly provided, and some MSDS did not disclose carcinogenic in their MSDS, and some
MSDS were not written in the standard format. From this survey, continuous monitoring and promoting correct
MSDS, and analyzing the components of the solvents were required to ensure the reliability of MSDS for organic
solvents.

Key words : Material Safety Data Sheet, Workplace, Reliability, Organic solvent
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Table 1. Comparison of the composition of manufacturer’ s MSDS with analytical
data from single component organic solvents.

MSDS Analytical data(GC-MSD)
Component Content(%) Component Content(%)
) Methyl isobutyl ketone 100 Methyl isobutyl ketone 99.27
Impurities 0.73
9 Methy! isobutyl ketone 100 Methyl isobutyl ketone 99.79
Impurities 0.21
Methyl ethyl ketone 100 Methyl ethyl ketone 33.88
3 Toluene 64.16
Ethyl acetate 1.95
Impurities 0.01
n~heptane 100 n-Heptane 89.24
4 Octane 6.93
Impurities 383 |
Ethyl acetate 100 Ethyl acetate 99.26
5 ..
Impurities 0.74
Ethyl acetate 100 Ethyl acetate 98.98
6 .
Impurities 1.02
Cyclohexanone 100 Cyclohexanone 99.90
7 ..
Impurities (0.10
8 Toluene 100 Toluene 87.65
Ethyl acetate 1235
Toluene Toluene 99.91
) : 100 Impurities 0.09
Toluene 100 Toluene 87.93
10 Methyl ethyl ketone 11.44
Impurities 0.63
1 Toluene 100 Toluene 98.99
Impurities 1.01
12 Toluene 100 Toluene 97.90
Impurities 2.10
Trichloro ethylene 100 Trichloro ethylene 97.67
13 Methyl ethyl ketone 2.09
Impurities 0.24
14 Trichloro ethylene 100 Trichloro ethylene 99.00
Impurities 1.00
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Table 2. Comparison of the ingredients of manufacturer’ s MSDS  with analytical

data from organic solvent mixtures.

MSDS(% Content)

Analytical data(GC-MSD, % Content)

m-Xylene(40%), o-Xylene(20%), p-Xylene(20%),
FEthyl benzene(20%)

o-,m~,p-Xylene+Ethylbenzene(99.66%), Impurities(0.34%)

, | m-Xvlene(4056), o-Xylene(20%), p-Xylene(20%),
| Ethyl benzene(20%)

Mixed xylene(99.79%), Impurities(0.21%)

Methyl ethyl ketone(10-15%)
3 | Methyl isobuty! ketone(10-15%)

Isopropanol(19.23%), Methyl ethyl ketone(21.34%),
Methy! isobutyl ketone(23.01%3), Butyl cellosolve (10.16%),
Unknown-1(14.30%), Unknown-2(11.87%),

ﬁ Liquid paraffin(92.5%), Aromatic hydrocarbon(7%)
| Sulfur cqmpound(O.()O()Z%), Olefin(0.5%)

Nonane(12.32%), Decane(17.27%), Undecane(1.43%),
Trimethy!benzene(6.15%), ImpuritieE(GZ.SS%)

Toluene(50-60%), Methyl ethyl ketone(5-10%)

Methylethylketone(4.14%), Ethyl acetate(6.29%)

| 18 . 51(10-20%)-confidential business
l

SR S — —_ R

| Ethyl acetate(5-10%), n-Butyl acetate(5-15%) Methylisobutyiketone(8.21%), Toluene(19.42%)
5 leIene(S-»lS%) Methy! isobutyl ketone(8-15%) Buty! acetate(5.11%), Ethyl cyclohexane(1.82%)
{ Mixed xylene(48.96%), 2-Butoxy ethanol(1.81%)
R o I 2-Ethoxy ethanol acetate(3.04%). Impurities(1.20%)
6 Dichloro propane(65%), Synergist(5%), Stabilizer(5%), |Methylene chloride(17.14%), Trichloro ethane(30.60%),
Polyethylene glycol alkylphenylene(25%) Trichloro ethylene(49.03%), Impurities(3.23%)
]1 Xxylene(60-65%), MIBK(20-25%) Methanol(3.88%), Acetone(4.89%), Ethyl acetate(3.72%),
; - Isobuty! alcohol(10-15%) Methylene chloride(3.89%), Toluene(17.48%),
Mixed xylene(48.05%), 2-Butanol(5.44%),
2-Butoxy ethanol(11.73%), Impurities(0.92%)
\ Xylene(40-45%), Toluene(35-40%) Methanol(4.41%), 2-Butanol(2.77%), Toluene(20.19%)
\ 8 Ester solvent(20-23%), Alcohol(10-15%) Methylisobutylketone(5.53%), Methylethylketone(4.76%)
Mixed xylene(59.75%), 2-Butoxy ethanol(2.08%),
Impurities(0.51%) ]
9 Toluene(25-45%), Xylene(20-40%) Mixed xylene(98.75%), Impurities(1.25%)
Buty! cellosolve(5-25%), Methyl ethyl ketone(5-25%)
Dimethyl glutarate(45-75%), Dimethyl adipate(10-25%) |Butanedioic acid dimethyl ester(18.55%), Pentanedioic acid
: 15 | Dimethy! succinate(15-30%), Methanol(<0.1%) dimethy! ester(64.88%), Hexanedioic acid dimethyl ester
! Hydrogen cyanide{<10ppm) (16.368%), Impurities(0.20%)
Toluene(0-60%), Xylene(0-60%) 2-Butanol(5.20%), Methanol(2.87%), Toluene(16.59%),
| Buty!l cellosolve(10-20%), Iso-propylalcohol (0-10%), Methylene chloride(3.44%), Ethy| acetate(3.21%),

Mixed xylene(49.69%), Acetone(4.44%),
2-Butoxy ethanol(13.53%), Impurities(1.03%)

Toluene(0-60%), xylene(0-60%),
| 19 | Butyl cellosolve(10-20%), Iso-propylalcohol (0-10%),
| | $1(10-20%)-confidential business
\

Acetone(6.25%), Ethyl acetate(7.58%), 1-Butanol (4.20%),
Methylisobutylketone(8.38%), Toluene (35,36%),

[Butyl acetate(1.73%), Mixed xylene(19.13%),

2-Butoxy ethanol(7.95%), Impurities(9.42%)

‘ MIBK(15-20%), Toluene(20-25%),
U I Xylene (40-48%), Mixed celoosolve(5-10%),
| 20
| Buty! acetate(10-15%)

Acetone(0.30%), Methylene chloride(0.11%), Toluene(l.OQ‘Bm
Methylisobutylketone(8.39%), Buty! acetate(9.61%),

2-Ethoxy ethanol acetate(13.88%), Mixed xylene(65.26%),
Impurity (1.36%

' Toluene(0-90%), Ethyl acetate(0-10%%),

—

Aetone(4.40%), Ethyl acetate(6.18%),

1-butanol(4.06%), Methylisobutylketone(10.56%),
Toluene(25.53%), Butyl acetate(2.83%), \
Mixed xylene(31.32%), 2-butoxy cellosolve(13.53%), !

2-Ethoxy ethanol acetate(3.05%), Impurities(1.54%) N
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Table 3. Comparing the actual condition of manufacturer’ s MSDS with MSDS regulations of Industrial Safety and

Health Act in Korea

Itemms of MSDS Regulations (Actual condition of manufacture’s MSDS (%)

I —

1
product and company

Information of chemical |= Classification error of harmful chemical
substance @ 74.6%

— S |

Component and content

= Different from MSDS {fgnts“;entioned
1 31.7%

o

Toxicity

8 personnel protective
devices (PPD)

[Se]

| 1 ‘Information of toxic

= Ommission of items @ 4.8% i

Exposure protection and i Ommision of TLV : 42.9% (
|» Put on PPD j

= Ommission of items :

T 28.6%
» Technological management : 9.5% <I

33.3% \

[ — — —'

|15 Zchulation in force

e — e —— ey

» Ommission of items @ 42.9% ‘
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