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Compositionsand Contents of Thinner and Reliability of MSDS sold in Busan and Gyeongnam Province
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This study was conducted to identify ingredients of thinners
and to conffirm religbility of materid sofety data sheets (MSDS)
of thinners for public and workers hedlth. The 41 thinner
products were collected from paint shops loceted in Busan and
Gyeongnam province. The 12 thinner products among them
were identified using product MSDS. GC-MSD was used to
andyze 41 kinds of thinners qualitatively and quantitetively. The
12 products MSDS were compared with thinner's component
through qualitative analysis to confirm MSDS. Chemical
ingredients, such as Benzene, Toluene, and Xylene etc., of
thinners were analysed in quantity. The 41 thinner products
contained 17 disclosed specific, trade name, or genericaly
described chemica solvent ingredients. These 17 ingredients
came under 6 dasses dcohols, aromdtic hydrocarbons, esters,
glycal ethers, ketones, and mixtures. These 17 ingredients were
important in the view of indugtria hygiene and had occupationd
exposure limit in the ambient, such as toluene, xylene, acetone,
nonane, EGEE, heptane, cumene, MIBK, indeng, tri-methyl
benzene, etc, were found in 41 kinds of thinners. Aromatic
hydrocarbons were the most identified ingredient in thinners.
Espedidly, the benzene, which induces leukemia, was found in

4 kinds of thinners. The content rates of benzene in thinners
were 0.25~1.18%. The benzene in enamd thinner, which were
0.39~0.72%, was highest from chemica classfication. The
contents of toluene, which was found from 27 kinds of thinners,
were 5.35~64.16%, which were highest in sobu thinner as
58.80%. Xylene was found from 22 kinds of thinners and
contents of xylene were 4.61~72.42%. Acrylic thinner's
contents of xylenewere 12.06~51.05%, which wasmogt high. It
was found that contents of benzene were increased and
frequency of detection was decreased through comparison with
other sudy. The MSDS possession rate of paint shops was low
as 29.27%. So it did not provide information with public or
workers. Mean of agreement rate between MSDS and
components of thinners through qualitative anaysis was
42.01% and it has wide range from 8.3% to 75%. There are
many deficiencies in MSDS about component of thinners. In
some case of sample, expecidly, despite containing benzene,
information was not written it on MSDS,

Key Words : BTX, thinner, GC-MSD, MSDS
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Table 1. Systems and operating conditions of gas chromatography for analysis

Variable Condition
Systems
Gas chromatography Hewlett Packard 6890N series
Mass selective detector Agilent technologies 5983N series
Capillary column HP-5M §(0.32mm X 0.25¢m X 30m, Agilent technologies)
Operating Conditions
Injection mode Split(30:1)
Injection volume 1l
injector temperature 250 C
MSD(Aux) temperature 280 C
Oven temperature programming 50 C to 150 C (5min) a 4 C/min
Carrier gas He 1.3 m/min
Electric energy 70eV
Scan range 33~550 m/z
Database for searching Wiley 275
Mixing ratio (thinner : CS) 5:1000

Table 2. The number of collected thinners by manufacturer

Manufacturer Number of thinner
A 10
B 8
C 5
D 3
E 2
F 1
G 1
H 3
Others 8

Total 41
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Table 3. Frequency of solvent categories in thinners
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Frequency(%)
Type of Organics
This Study Paik et. al. (1998) Winder et. al.(1995)

Aromatic

Hydroc;rbons 39/41(95.1) 71/108(65.7) 11/20(55.0)
Ketones 19/41(46.3) 11/108(10.2) 14/20(70.0)
Glycol ether 18/41(43.9) 7/108(6.5) 4/20(20.0)
Esters 17/41(41.5) 5/108(4.6) 10/20(50.0)
Alkane 11/41(26.8) 14/108(13.0) 7/20(35.0)
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Table 5. Occupational exposure limits and carcinogenicity of ingredients in thinners

Ministry of Labor, ppm ~ ACGIH-TLVs, ppm

Frequency in Carcino
Substance name CASNO. . e
41 thinners TWA STEL TWA STEL genicity?

Toluene 108-88-3 26 100 150 50 - A4
Xylene(o, m, p-isomers) 1330-20-7 22 100 150 100 150 A4
Trimethyl benzene(mixed isomers) 25551-13-7 21 25 125 25 - -
n-Butyl acetate 123-86-4 17 150 200 150 200 -
EGBE(2-Butoxyethanol) 111-76-2 17 25 - 20 - A3
MIBK (Methyl isobutyl ketone) 108-10-1 16 50 75 50 75 -
Acetone 67-64-1 10 750 1000 500 750 A4
Nonane(all isomers) 111-84-2 4 200 - 200 - -
EGEE(2-Ethoxyethanol) 110-80-5 6 5 - 5 - -
Benzene 71432 4 1 - 0.5 25 Al
Heptane(n-Heptane) 142-82-5 4 400 500 400 500 -
Methyl cyclohexane 108-87-2 4 400 - 400 -
Indene 95-13-6 3 10 - 10 - -
Ethyl benzene 100-41-4 3 100 125 100 125 A3
Cumene 98-82-8 3 50 - 50 - -
Cyclopentane 287-92-3 1 600 - 600 - -
Naphtha ene 91-20-3 1 10 15 10 15 A4

1) A1 - Confirmed Human Carcinogen

A3 - Confirmed Animal Carcinogen with Unknown Relevance to Humans

A4 - Not Classifiable as a Human Carcinogen
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Table 6. Content (%) of benzene, toluene, and xylene in thinners

Thinner Sample Content, % Total
Name Benzene Toluene Xylene

Ul - 8.7 30.8 39.6

U2 - 233 25.4 48.8

U3 - - 46.4 46.4

U4 - 15.9 - 15.9

Urethan thinner us - 25.4 127 38.1

U6 - 28.3 314 59.7

u7 - 6.4 14.6 21.0

us - 57.0 - 57.0

Mean - 236 26.9 40.8

Enl - - 6.4 6.4

En2 - - 394 394

En3 0.3 - - 0.3

Enamel thinner End - 24.2 - 24.2

En5 - 16.8 49 21.4

En6 12 - 4.6 5.8

Mean 0.7 205 13.8 16.3

Epl - 209 13.6 34.6

Ep2 0.3 38.9 - 39.1

. Ep3 05 475 - 48.0

Epoxy thinner Ep4 ' 173 306 47.9

Ep5 - 10.7 29.9 40.6

Mean 0.4 27.1 24.7 420

S1 - 63.6 - 63.6

. R - 64.2 - 64.2

Sobu thinner 3 i 186 i 186

Mean - 58.8 - 58.8

Al - 27.4 29.7 57.1

Acrylic thinne A2 - - 724 724

Mean - - 51.1 64.8

. . R1 - 58.8 - 58.8

:O':;;‘r;.e;r:‘sed Inthe R : 38.1 212 59.4

Mean - 485 - 59.1

Coating thinner C1l - 327 336 66.3
Mean - - - -

01 - - 11.7 11.7

Others 02 - 38.4 - 38.4

(Not classified) 03 - - 125 125

Mean - - 12.1 20.8

Table 7. Comparison of benzene contents in thinners with other study

Other study
Detected Benzene This study
Leeet. d. (2003) Paik et. a. (1998) Winder et. a. (1995)
Frequency(%0) 4/41(9.8) 7/70(10.0) 8/108(7.4) 3/20(15.0)

Content(%) 03~1.2 <0.1 0.1~56.7 05
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Table 8. Agreement rate of hazardous components in MSDS and results with GC-MSD analysis

Agreement rate of hazardous

Sample D components(%o)
En 75
Ep 60
L2 50
U9 50
Ul 375
02 333
U3 30
Ep 68.3
Mean 43.01

Table 9. Comparison of ingredients of No. this study with those of MSDS

Sample No. of Ingredient Sample No. of Ingredient

ID MSDS Andlysis ID MSDS This Study
Vi ° 8 A2 (Secret> fo sale) !

U2 (Secret>fgr sde) 4 Ep6 3 1

U3 6 o R2 (Secre for 9 7

U9 3 2 c1 7 4

L2 6 9 02 4 6
Ep2 6 6 04 >2 4
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