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A study on the reliability of material safety data sheets (MSDS) for paint thinmer

Kwon-Seob Lee" - Hyun-Woo Kwon * In-Soo Han - Il-Je Yu - Yong-Mook Lee

Center for Occupational Toxicology, Occupational Safety & Health Research Institute, Korea Occupational Safety & Health Agency

It has been identified that the content of mixture sub-
stances, such as paint thinner, currently marked on the
MSDSs is not consistent. There are an increasing number of
problems associated with the regular monitoring of work-
place environment, based on MSDS; more and more health-
related problems are related to the management of harmful
chemical substances. Under these circumstances, regarding
these harmful substances, there is a compelling need for
systematically examining the accuracy of MSDSs, and deeply
investigating and evaluating toxic chemicals.

From paint thinner Type 2 or higher, 36 types in total of
chemical substances were detected. Chemical substances
that were commonly found were xylene and trimethylben-
zene. Accounting for 81.4%, 57 out of 70 paint thinners out
on the market, contained over 1.0% of harmful chemical

substances. Out of the seven samples, a small amount of
benzene of less than 0.1% was detected. The range of con-
tent concentration was from 1.8~ 74.7 ppm.

The results of the analysis show that MSDSs had a 46.5%
agreement rate between the detected substances and their
content labels, while the warming labels on the products had
a agreement rate of 28.3%. In other words, the warning la-
bels had a lower agreement rate than MSDSs. Among the
examined paint thinners, 39 products had more than a 50%
change in their content of components, accounting for 55.7
%, and 55 paint thinners had over a 10% change rate, re-
presenting 71.4%.

Key Words : Reliability, Agreement Rate, GC-MSD, MSDS,
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Table 1. Sampling at 7 automobiles exposed with 70 kinds of paint thinners and MSDS
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(unit : No. of Samples)

Manufacturer of

Manufacturer of paint thinners

motor vehicles Total A B C D
Total 70 43 1 1
HC 6 6 ; )
HA 12 12
HU 25 25 - -
sp 9 : 4 ’
DK 4 4 )
DC 3 3 ;
XK 1 - 6 )

Table 2. Systems and operating condtions of gas chromatography and gas chromatography mass  selective detector

Variables

Condition

System
Gas chromatography
Mass selective detector
Capillary column

Hewlett Packard 6890N series
Agilent 5983N series

HP-5 (0.32mmx0.25/mx25m)
HP-5MS (0.25mmx0.25mx30m)

Operating condition
Injection mode
Injection volume
Injection temperature
Detector temperature
Oven temperature programming
Carrier gas
Electric energy
EM absolute
Resulting EM voltage
Database for searching

Split (200:1)
1ml

250 C

250 C

50 C (20min) to 100 C (5min) at 20 C/min, then to 200 C (5min) at 10 C/min

He 0.5 mé/min

70 eV

False

1152.9

Wiley 138 Library

7059] =5 31Xl 3 7FsAdol
+ 2RMIEA0l wlAl(benzene)S] T

AR gas
chromatography(Hewlett Packard, 6890)<]
flame ionization detector(FID)S ©]&-35}]
Table 298] ¥A4x213 FUst How

Sk

3

R
o
[

"

3. MSDS #-A1uhA
MSDS #41 Table 39] W82 F40

2 AESSITE =584 A Az AbelA
A B3 Qe MSDS & A|E-8719) A
Ao FAR AR ] E g
2 ZA1Y Y83 GC-MSDE o]g-3t &
2 AFH AR FHENE v AESH

3815 929 D&% 2 FHIY
sk AR Tt 2 ARk
o) g8te] 3Lk
TARRS] AR E(%) =
AZEA 2 MSDS(ATEA)e) BNE B39 4
==H z] 0] 2~ X 100
A=A 7

AZEA 5 MSDS ¥AE EAY S 100
- ~ X
AEEA9) ik

TRIAA A ARslela A
AEA 0.1%0), F3lEE 1

Shfrof ol Abjord R A o] o3k e

AR AR RS AgHRe] #
o 715 5, 1997) AN9ZoM = 3let
4ol tigt YH(3EHEEY, CASHE
T 1 B0 ApEWg, MRS &
JAuUZ W Eslofof & 7]
Z3-g-olli= “ggnrdr s HAlst

oy ApoFol e LEA A=
ARG HAo7 slshEA o] Hu
£ Yool g A7} Qlukal A= A
slekad gRe sk uEHA]
HijA|E 4= ok STk webA



4 ] _]}H

A - B - FAA - 0]

2 AFRAPIME e AR o . 2 3 Hlo|E, ofEHolAHE|o]E, 2-ofEAlefEo}
A vl s 717 HoH oyt -2 AlElo| E(AZLHlAEO|E) Fo] &
silom, P AES ANl Qe A 1 EESAA AR WA T} 3] AZHE Edo|t) o M éﬂ%
Aol AlTE MSDSSH AIFEL7]e] A S A E Y Z70] 5(1997)7 WY 5(1998)0] A
HUg-S FHoR AA offE A} AgE AUl g g el wet Oﬂ%ﬁ
Eipiles Ao Agak AxGA 7145 A oM AEE 7184 A2 gAA
Ao ek RS FAL Yl Database o] ARSI 47HARY ERIAA] o® YASGITE
ANS B3 felEdl] AAY A AJI%":H FYMSDSE At #Agt 2% o] mRIMAlN AE T
W S8 ERAA AxsRlelA A Fo g dRow HRld ke W36 3 Q%Q%i%%ﬂ— AR =
Askal Q= MSDSOl| HAdell #et 4 2 Table 40148} 2tk Z71o] AAH sekEd ) w5 Ak
BHHEA NAEYEAS B, 2F ol ERINACM dE el 94 L’éﬂﬁAﬂ(Amerlcan Conference
2 Aol QEAE ARSI, W elEdS B 36501300, HF  of Govemmental Industrial Hygienists,
GC-MSD 443 HEd 4o uist  # sl sfehre Waks: '8l ACGIH)olM =% 7|5(Threshold  Limit

A G B NTPchemical 4, ASSQSFAA, AXHZA,  Values, TLVs)E Ag3te] A 713k

health and safety data, NIOSH- RTECS & A=A, €5,

g slgkE ol IEHEAS B 18F (50%)°]%1oH, 2

O ZAAE. database S 0gslo] Al AR, EjuEulAl oEgulAl, 7, 7] 7]l AR e kE]E

SITHNIOSH, 2002; NTP, 2002).

Table 3. Checking subjects and contents in MSDS

AP, D, FPob Aok = Ao HolE BAL BT

Checking items

Checking contents

Section 1.
Section 2.

Section 3.

Section 4.

Section 5.

Section 8.

Section 9.

Sectionl0.

Sectionl 1.

Section]?2.

Sectionl 3.
Sectionl4.

Sectionl 3.

Sectionl6.

Chemical product and company identification
Composition/information on ingredients

Health and Hazards identification

First aid measures

Fire fighting measures

Exposure controls/personal protection

Physical and chemical properties

Stability and reactivity

Toxicological information

Ecological information

Disposal considerations
Transport information

Regulation information

Other information

(product container warning labels)

substance name, trade name, chemical family, creation data, revision data
component, percentage, CAS number

NFPA ratings, potential health effects(inhalation, skin, eye, ingestion),
carcinogen status(NTP, NIOSH, IARC) emergency overview

inhalation, skin, eye, ingestion

flash point, autoignition temp., lower/upper flammable limit, arrangement
contents in the fire services act

exposure limit, measurement method, ventilation, clothing, glove,
respirator, eye protection

color, odor, boiling point, freezing point, solubility, pH, specific gravity,
molecular formula, molecular weight

reactivity, stability, incompatibilities, conditions to avoid, hazardous
decomposition, polymerization

acute toxicity data(oral, skin, inhalation), carcinogenic data, mutation
data, reproductive data, skin/eye irritation data, chronic toxicity data

environmental impact rating, acute aquatic toxicity, bioaccumulation,
persistence/degradability, environmental impact

disposal way
warning matter

industrial safety and health act, Harmfulness chemical control act,
product liability act, fire services act

health and safety information as written on the label.
component and percentage record contents




Table 4. Type and frequency of organic solvents in paint thinners
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Detection Ministry of Labor , ppm

ACGIH-TLVs, ppm

Substance name CAS No. No. TWA STEL TWA STEL Carcinogenicity
xylene(m, p, o-isomers) 1330-20-7 44 100 150 100 150 A4
trimethylbenzene(all isomers) 526-73-8 38 25 125 25 - -
ethyl benzene 100-41-4 34 100 125 100 125 A3
toluene 108-88-3 32 100 150 50 - A4
ethylmethylbenzene(all isomers) 25550-14-5 29 - - - - -
dimethylethylbenzene(all isomers) 98-06-6 27
n-propylbenzene 103-65-1 24
tetramethylbenzene(all isomers) 25619-60-7 23 - - - -
butyl acetate 123-86-4 22 150 200 150 200
ethyl acetate 141-78-6 20 400 - 400 -
2-ethoxyethylacetate 111-15-9 18 5 5
2-butoxyethanol 111-76-2 17 25 20
1-butanol 71-36-3 16 C 50 20
1-methyl-2-isopropylbenzene 527-84-4 15 - -
methylpropylbenzene 1074-17-5 14
azulene 275-51-4 9
diethylbenzene 25340-17-4 8
dimethy! adipate 627-93-0 7
dimethy! glutarate 1119-40-0 7 - -

[sobutyl alcohol 78-83-1 6 50 50

dimethyl succinate 106-65-0 6 - - - - -
naphthalene 91-20-3 6 10 15 10 15 A4
benzene 71-43-2 5 1 - 0.5 25 Al
2-ethyl hexanol 104-76-7 5 - - - - -
methyl ethyl ketone 78-93-3 5 200 300 200 300

methyl isobutyl ketone 108-10-1 5 50 75 50 5
pentamethylbenzene 700-12-9 5 - - - -

Propanoic acid, ethyl ester 105-37-3 4 - - - -

isopropyl alcohol 67-63-0 4 400 500 400 500
2-(2-butoxyethoxy)ethanol 112-34-5 4 - - - -

propylene glycol monomethylether acetate  108-65-6 4 - - - -
1-methoxy-2-propanol, PGME 107-98-2 3 100 150 100 150

methyl acetate 79-20-9 3 200 250 200 250
3-methoxybutyl acetate 4435-53-4 2 - - - - -
acetone 67-64-1 2 750 1000 500 750 A4
Hydrindene 496-11-7 2 - - - - -
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Table 5. Number of products which were include benzene and hazardous agents detected in paint thinners

Manufacturer of paint thinners

No. of Samples

Benzene (concentration, ppm)

hazardous agents 1.0% over (number(%))

Total 70 7 (1.8774.7) 57 (81.4)
A 4 - 32 (744)
B 1 5277747 10 (90.9)
C 11 3 (1.87402) 11 (100)
D 5 - 4 (30.0)
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Table 6. Agreement rate of hazardous agents beteen MSDS or warning labels and results with GC-MSD analysis

(unit * %)

Manufacturer of paint thinners

No. of Samples

Agreement rate of hazardous agents(%)

MSDS warning labels
Total 70 46.5 283
A 43 56.1 36.5
B 11 34.0 15.5
C 11 26.8 52
D 5 35.2 36.7

Table 7. Comparison of wight percent composition determided by MSDS and GC-MSD

(unit * number(%))

Manufacturer of No. of Samples

Change of weight percent composition

paint thinners Total 10-20% 21-50% 50%<
Total 70 55 (78.6) 3 43) 13 (18.6) 39 (55.7)
A 43 30 (68.9) 247 7 (16.3) 21 (48.8)
B 11 11 (100) - 2 (18.2) 9 (81.8)
C 11 9 (81.8) 1 (9.0) 3(273) 5 (45.5)
D 5 5 (100) - 1 (20.0) 4 (80.0)
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Table 8. Result of checking subjects in MSDS

Total(70) Production company
Checking items No. of  rate A B C D
case %) @3 (dn Ay - ©®
Chemical product and Unsuitable record of trade name 51 729 40 11 - -
company identification Unsuitable record of chemical family 40 57.1 13 11 11 5
Unsuitable record of creation data 4 5.7 - - - 4
Unsuitable record of revision data 8 114 - 8 -
Composition/information Configuration component disagreement 60 85.7 33 11 11 5
on ingredients Wrong list of chemical substance name 2 29 - -
Unsuitable record of CAS number 9 12.9 - - 9
Health and hazards Unsuitable record of NFPA ratings 56 80.0 41 1 11 3
Unsuitable record of effect on human body 50 714 31 11 8 -
First aid measures Unsuitable record of first aid measures 7 10 1 - 2 4
Fire fighting measures Unsuitable classification for the fire services act 15 214 6 - 6 3
Exposure controls/ Omission of TLV 5 7.1 3 1 - 1
personal protection Part list of TLV 29 414 25 - -
Unsuitable record of TLV 23 329 2 6 11 4
Omission of engineering method 6 8.6 - - -
Unsuitable record of engineering method 5 7.1
Unsuitable record of personal protection 11 15.7 - - 11
Toxicological information ~ Omission of record 19 271 3 - 11 5
Part list 40 57.1 30 10
Regulation information Industrial safety and health act 60 85.7 34 11 10 5
unsuitable record Fire services act 67 95.7 40 11 11 5
Harmfulness chemical control act 51 72.9 26 10 10 5
Product liability act 70 100 43 11 11 5
Product container Omission of record 29 414 21 - 8 -
warning labels Part list 36 514 25 4 2 5
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Table 9. National Fire Protection Association (NFPA) has developed a system for indicating the health, flammability

and reactivity hazards of chemicals

Rating Health hazard Fire hazard Reactivity
4 deadly flash point below 73°F(22.8C) may detonate
3 extreme danger flash point below 100°F(37.8°C) shock and heat may dotonate
2 hazardous flash point below 100 ~200°F(37.8 ~93.3C) violent chemical change
1 slightly hazardous flash point above 200°F(93.3C) unstable if heated
0 nonhazardous will not burn stable
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Table 10. Summary of acute toxicity data for paint thinner component

TE23)449 MSDS AFAel #ak A 9

Acute toxicity dat Offer of
Substance name cute toxicity data MSDS, Referance No.
Oral LD50 Inhalation LC50 Skin LD50 KOSHA
Acetone 5800mg/kg'rat 50100mg/'m/8H/rat  20000mg/kg/rabbit (O NTP H&S 001094
3000mg’kgmouse
5340mg/kg/rabbit
Azulene >4000mg'kg/rat
>3000mg kg/mouse RTECS C04570000
Benzene 3306mg/kgrat 10000ppm/7H/rat NTP H&S 000477
4700mg’kgmouse 9980ppm/mouse
1-Butanol 790mg/kgrat 8000ppm/4H/rat (O RTECS
2680mgkgmouse  28400mg/m’/mammal EO01400000
2-Butoxyethanol, EGBE 1480mg/kg/rat 490pgm/4H/rat 490mg'kgfrabbit O NTP H&S 001767
(Butyl cellosolve) 1230mg'’kg/mouse 700ppm/7H/mouse
320mg/kg/rabbit
2-(2-butoxyethoxy)ethanol 6560mg’kg/rat 4120mg'kgfrabbit O NTP h&S 002005
2-(2-butoxyethoxy)ethylacetate 6500mg’kg/rat 72500mg/m/4H/rat - 14500mg’kgrabbit O RTECS
2260mg/kg/rabbit KJ9275000
Butyl acetate 14000mg/kg/rat 2000ppm/4H/rat O NTP H&S 001992
7100mg’kgmouse
sec-Butyl benzene 22400/ kglrat >16m{/kg/rabbit O RTECS CY9100000
Cumene 1400mg/kg/rat 10g/m’/7H/mouse 12300 40/kg/rabbit O RTECS GR8575000
(Isopropylbenzene) 12750mg/kg/mouse
Decane - 72300mg'm’/2H/mouse O NTP H&S 001275
1,1-Diethoxyethane 4600mg'kg/rat O RTECS AB2800000
3500mg’kgmouse
Diethylbenzene 3000mg/kg/rabbit O RTECS CZ5600000
6200mg’kg/mammal
o-Diethylbenzene - - RTECS CZ5640000
Dimethy! adipate O RTECS AV1645000
Dimethyl glutarate O
Dimethylethylbenzene - - O -
Dimethy! succinate > 5000mg/kg/rat >5000mg/kg/rabbit O RTECS WM7675000
2-Ethoxyethanol, EGEE 2125mg/kgRat 2000pgm/7H/rat 3900mg/kg/rat O RTECS KK8050000
(Cellosolve) 2451mgkgmouse  1820ppm/7H/mouse  3300mg/kg/rabbit
1275mg/kg/rabbit
1400mg’kg/guineapig
2-Ethoxyethylacetate, EGEEA 2900mg'kg/rat 12100mg'm"/8H/rat  10500mg’kg/rabbit O NTP H&S 001816
(Cellosolve acetate) 1950mg/kg/rabbit
1910mg’kg/guineapig
Ethyl acetate 5620mg/kgrat 1600ppm/8H/rat ~ >20m/kgfrabbit O NTP H&S 001668
4100mg’kgmouse
4935mg/kgrabbit
Ethyl benzene 3500mg/kg/rat 4000ppm/4H/rat 17800 110/ kg/rabbit O NTP H&S 000486
Ethyl-3-ethoxy propionate 5000mg/kg'rat 10me/kg/rabbit O RTECS UF3325000
2-Ethylhexanol 2940mg'kg/rat 3000mg/kg/rat O NTP H&S 000611
2500mg’kgmouse 1970mg'kg/rabbit
1180mg/kg/rabbit
Ethylmethylbenzene - O -
1-Ethyl-2-methylbenzene 54000mg/'m’/4H/mouse O RTECS XT2500000
50g/m’/2H/cat
1-Ethyl-3-methylbenzene - O -
Hydrindene - - - RTECS NK3750000
[sobutyl alcohol 2460mg’kgrat 4230mg'kgfrabbit O NTP H&S 001704

3750mg/kg/rabbit




Acute toxicity data Offer of
Substance name MSDS, Referance No.
Oral LD50 Inhalation LCS50 Skin LD50 KOSHA
Isopropyl alcohol 5045mg/kgfrat O NTP H&S 001880
3600mg’kgmouse
6410mg/kg'rabbit
Methanol 5628mg/kgrat 64000ppm/4H/rat  20000mg/kgrabbit O NTP H&S 001879
870mg/kg/mouse
3-Methoxybutylacetate, EGMBA 4210mg'kg/rat - O RTECS EL4725000
1-Methoxy-2-propanol, PGME 11700mg/kg/mouse 13000mg/kg/rabbit O NTP H&S 001766
5700mg/kg/rabbit
Methyl acetate 3705mg/kg/rabbit - 0O NTP H&S 001857
Methyl amyl keptone 1670mg'kg/rat 12600 /kg/rabbi O RTECS MJ5075000
(2-Heptanone) 730mg’kgmouse
1-Methyl-2,4-diethylbenzene - - - - -
Methyl ethyl ketone 2737mg/kgrat  3500mg/m’/8H/Rat 6480mg/kg/rabbit O NTP H&S 001254
4050mg’kgmouse
Methylpropylbenzene(all isomers) - -
Naphthalene 490mg’kgrrat NTP H&S 000498
533mg'kg/mouse
n-Propylbenzene 6040mg/kg/rat 65000ppm/2H/rat RTECS DA8750000
Propylene ~ glycol - monomethyl gy, o gtat >5000mgkgrabbit () RTECS AI$925000
ether acetate
Tetramethylbenzene(all isomers)
Toluene 5000mg’kgrat  5320ppm/8H/mouse  12124mg/kgfrabbit O NTP H&S 000104
Trimethyl benzene(mixed isomers) 8970mg'kg/rat O RTECS DC3220000
Xylene(m, p, o-isomers) 4300mg/kg/rat 5000ppm/4H/rat O NTP H&S 0012.05
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