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~Abstract-

Chemical Composition of Painting Materials used in

Some Korean Shipyards

Yong Chul Shin®, Gwang Yong Yi'

Dept. of Occupational Health and safety, Inje University " Industrial Safety and Health Research Institute’

Potential chemical hazards encountered in painting operation of four shipyards and a ship-repair shop
were investigated through the material safety data sheets (MSDS). Material safety data sheets (MSDS)
for 307 paints, 50 thinners and 34 binders were collected and reviewed. It was shown that various
organic solvents such as aromatic hydrocarbons, aliphatic hydrocarbons, ketones, alcohols, glycols,
glycol ether acetates and esters were contained in painting matenals. Of these solvents, xylene was
found in the largest number of painting materials. sixty percent of the thinners contained xylene in the
contents of 20-100%. Other most frequently found solvents were 1-methoxypropanol, 1-methoxypropyl
acetate, n-butanol, methyl isobutyl ketone, toluene, isopropanol, and n-hutyl acetate, etc. Glycol ethers
such as Z2-methoxvethanol (2-ME), 2-methoxyethyl acetate (2-MEA), 2-ethoxvethanol (2-EE),
2-ethoxyethyl acetate (2-FEEA) and 2-butoxyethanol (2-BA) were regarded as having the potential to
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cause adverse reproductive effects, embryotoxic effect and hematotoxic effects, and were found in some

epoxy painting materials. Coal tar pitch was included in some paints(13%) where polynuclear aromatic

hydrocarbons (PAHs) could be contaminated. Inorganic pigments such as lead chromate and zinc

potassium chromate were found in some paints (8%). The epoxy resin based paints, which may contain

1socyanates such as toluene diisocyanates and hexamethylene diisocyanates causing potential sensitization

and asthma to upper respiratory organ, were mostly used in the shipyards. The constituents in the

MSDS were significantly different from the results analyzed using gas chromatography/mass detector:

minor constituents or impurities were omitted in many MSDS. In conclusion, xylene was the most

frequent organic solvent in painting materials, and giycol ethers, including 2-ME, 2-MEA, 2-EE, 2-EEA

and 2-BA, were found some products. Also, painting workers may be exposed to PAHs, lead, chromate,

isocyanates, organic tin and other various chemicals. The compositions of chemicals in painting materials

were varlable significantly, and the hazards were changed. These facts should be considered in

environmmental monitoring and control of the hazards.
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Table 1. Number of the Surveved Paints, Thinners and
Binder Products by Manufacturer

Manufacturer Paint Thinner Binder
KSC 24 ) 7
KRC w7 16 1

DI o2 § B
BsC R 3 1
HJC 3 2 1
IPK 71 3 15
DIL 16

SCK 16 4 1
JKJ 4 2

CRK 12 6
Total 307 Ry 3
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Table 2. Analytical Conditions for indentifying and
Quantifying Solvents in Thinners
Parameter Identification ~ Quantitation

Instrument GOMSD GC/FID

Injection port temperature 770 250

Oven temperature %

100

Detector temperature 270

Carrier gas 0 . N2(5mé/min)

Col ) He(0.702m¢/min) Hl:-’IA' 25m %0.20m)

- HPISOmx020m) oM

Electron energy .

Database for searching 0"

atabase for searching Wiley 138 Library
mass spectrum
Total 307 0
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Table 3. Type and Frequency of Organic Solvents in Paint, Binder, and Thinner

Solvent Name

Paint(N*=307)

Thinner(N*=50)

Binder(N*<31)

}:3”[?; Content, % Tli\i}r(;le(;i” Content, % No. of Binders" Content, “o
Aromatic Hydrocarbons
Xylene 239 (779%  21.2%1-80" K4l (60) 67.1(20-100 28 (82.4) 296(10- 55)
Toluene 29 95 138(2-42) 11 (22) 534(10-85) 4 (118 1636 3
Trimethyl benzene 16 B2 19.1(5-45) 1 (2) B 1 29) 60
Ethyl henzene 10 (3.3 56215 3 6 10(10-10)
Benzota)pyrene 3 093 040.2-05)
Ketones
Methyl isobutyl ketone R (2.9 124(3-35) 13 26 35.3(6-73) 1 [RA)] 13
Methyl ethyl ketone 21 (68) 12.801-40) 3 (6) 28.3(15-40 5 (14.7) 600210
Methyl iso amyl ketone 14 (4.5} 1001010
Cyclohexanone 3 (1.0) 4.3(3-5)
2 Butanone oxime 5 (1.3)
Alcohols
Lzthanol 8 125 18.4(1-40)
Tsopropanol 24 (7.8 18.2(3-60) 7 (14) 0.7(10-100) 3 (5.8) 14002 3
n Butanoi 60 (19.5) 10401 35) 4 (8) 36.3(30-45) 10 (24.4) 17500 40
Isobutanol 13 42 28 100 1 [ 20 7 (206 239015 351
2 Methy! propanol B} (1 3H-5) 1 2 30
Ester
Ethyvl acetate k] (1L3Y 26.3(25-30 1 (2) 10 1 20
1 Butvl acetate 2 (7.2 14805 40 5 am 24613 300
Ethvl hexvl acetate 1 0.3}
Gylcol & Glycol ether acetate
2 Methoxyethanol (methyl 1 0.3 10
cellosolve)
2-Ethoxyethanol(cellosolve) I (0.3 12 1 (2 100 2 (59 1818 18
2 Ethoxyethyl acetate(cellosolve 2 0.7 17.5(15 20) 2 &) 45(30-60) 1 29 15
acetate!
3 (0.98) 16.7(15-20) 3 1G] 33.3(10-60) 3 (B8 >
1 Methoxy 2 propanol LB 14 10.8(1-70) 1 (22 206(5-61) 7 20.6) 10.9(3-200
1 Methoxv - 2-propv] acetate 22 i 2405 10 3 6 23.3120-30
67 (2149 10.001-70) 14 (28} 28.3(5-61) 7 (206 1090320
2 Buthoxyvethanol (butvl 2 (0.7 750 10 2 (4} 325(25-40)
cellosolve)
3 Methvt-3 methoxy butanol 2 (4] 405750
Hydrocabon mixture
Aromatic hvdrocabons 2 9.h 2 4]
Light aromatic solvent naphtha 14 46 3 (101 2 [GNH]
Alkvl benzene 8 (26)
Mineral spirits or white spirits 12 (136) 3 (&)
Petroleum distillate 9 29 1 (2)
Kerosene 7 2.3
Stoddard solvent 6t (20
Others
Coal tar 10 (13.0 27 T
Dichloromethane(methylene 1 0.9 90
chloride)
m' Xvienediamine 3 (K81

4 N=No. of paints, thinners, and binders. investigated: " No. of paints, thinners, and binders

containing the organic solvent: ¢ 9;

; "Mean; "Range
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Fig. 1. No. of paints containing a specific solvent and content of the solvent in paint.
No. of paints investigated was 307.

XYL: xylene. TOL: toiLene, EB: athyl banzene, TMB trimelhyi banzene MIBK- mathyl isobutyl ketona,
MEK: methyl ethyl kelane. MIAK: methyliscamyl alcohol. EXOH: Ethanol, 2-POH: iscpropanol. BIOH
n-hutanol, 2-BIOH: iscbutanol, EtCOOH" ethyl acetate, BICOOH: butyl acetals, 2-ME. 2-methoxy
slhanol, 2-EE 2-slhoxy ethanol, 2-MP - 1-methoxy-2-propanol, SPRIT: mineral sprits
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Fig. 2. No. of thinners containing a specific solvent and average content of the
solvent in the thinners No. of thinners was 50.

XYL: xylene, TOL: toluene, EB: ethyi benzene, TMB: trimethyi benzene, MIBK: methyl
1sobutyl ketone, MEK: methyl ethyl ketone, 2-POH: isopropanol, BtOH: n-butanol, 2-BtOH:
isobutanol, EtCOOH: ethyl acetate, BICOOH: butyl acetate, 2-EE: 2-ethoxy ethanol,

2-MP: 1-mathoxy-2-propanol
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Table 4. Composition of Organic Solvents by Type of Paints

N Gt No G, oo Goon G No Uulu}l-- N o, No  Cont. %
Aromatics
Xilene 687 1065 308 2% HBY 1L A2 1D 16 10-30 4100 23X UTIR) 1-%
Toluene 1143 515 . 3000 102 61360 1-15 IB\BL 4L 5%7 10 LD 3040
Ethvl benzene 1(143) 510 K2 -2 17 1-5 324 25
Ketones
Methvl ethv) ketone 114.3) 18 = AT 10 N5 110 F2R0h 10 107D 0.2 - .
Methyl isobutvl ketone 3429 335 . . qan 17 iy 13 4286 215 AV 10X
Alcohols
Fthvl alcohol 1143 15 = 4 23 01 = 17D -1 LD 03
Tsobuty] weohol 1143y 10-% ¢ & 1000 15 = B 1-% 17 o)
- Butyl alcoho! ‘ & & 1-10 7\ 3N ABD 1-3
Lsabuty] atcoho! 2-10
Methyd propyl aleohol = = S 1-5
Esters
Ethv] acetate w4 1-10 =
Butyl acetate = (AU
Glycol ethers, csters
2-Butoxy ethanol 123 15
2-Methxoy prosanl 43 0-3 S 223 1113 108 1-3 M 1-i0 1L 1-10
2-Methxov propyl acetate  10143) 25 = EAIR 1-10 3 1L 0-10
Mixture of hydrocabons
Mineral sprits™White sprts 18692 50 123 3060 107D 13
Stoddard solvent ) A92 255

*Cont.: content of the solvent in paint, %

Coal tar naphthav H]3o} 110-190 T =22
FE g gsrisE SgES TN &
o2 F& g2t 812709 Wk Walasgt
22 7AHo] it} 539l e} solvent naphtha,
high flash naphtha, refined naphtha 2 heavy
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Xﬂi% 71 &R BFst1 glon o7)de 7He
. P Az (v 234 A, ﬂli%‘:fil-"-iﬁ%&,

HolEsEg, HYHoLAL
e a%wmz, =24

5, 1994)

EFFh, AfEal,
2

4,ww%%ﬂ

’

4 Ei5F &

fF714AE dugor R Hu $F7] 2
32 74 %8l (depression of central nervous sys-
m3 2 =40 e Aex oA Ut 1y

e

' ofd FHE oleld B4 dolE BuE

o

). WA

T e FYEFo|thScott, 1989). Trimethyl
A2, FFANEGN B opyzt d
21 7] 32| ¥ (asthmatic bronchitis)# blood dysc-
rasiss #9E F A2 22 (ACGIH, 1997), ACGIH
o= o]y# el ZAZ A Threshold Limit
ValuesTime Weighted Average(TLV-TWA)E 25
ppm 2.2 AAstil JATHACGIH, 1998).
ACGIHI99N) M= 4 FIQE AFo FEpeL

o

benzene<-



past

A (coal tar pitch)7} AHEETHL HEasta gl
Table 314 25o] thd 2APAAME FEp2o)
7128 # 0F(13%)019 2 5 #H<
B MIDSellE tEAS) tpaaE skt polynuclear
hydrocarbon, PAH)Z dald =
benzo(a)pyrene©] 0.2-05% &Mt AoZ 7| &5
ol dch weEtA FE 2 FRIE &
PAH A#o] 348 7FsAol Atk ZE
I3

5 B 1
B4 F e A EE oy

I

OlE AE&

aromatic

eSS

PAIZL 2%

(ACGIH, 1997).

2L o 84 A%F MIBK 2 MEK7F &5 o]
A AEL 47 26% 9 6%Arh AEFE A4
= TAEko] A1 o] F Aol BEFF
Ao} F7hete}, wpelA MIBKE MEKRTH 54 o
r} Z&l MEKS ACGIH TLV-TWAE 200 ppm<!
gl 9laf MIBK®] TLV-TWAT 90 ppme = AA 5
o QUtHACGIH, 199). 53],
ketone(MBK)<> hexanez % 78 2174548 4<
25-hexanedione 0.2 tHAFE 7] wWiFo] MEKK.Ch =
ol t] 728 TLV - TWAL 5 ppm 2.2 A5 o]

ATHACGIH, 1997)

ZH9FolA HAE #AEA n-butanol, iso-
butanol, isopropanol, 2 ethanole] Fit FAste &
SLER Ve a2 A v A
&odhe el BHolrH g g ek, 1997).
ol F /b wAdol #dk EE & nobutanolZ P ¥
Sl A (vestibular) 7% £48 HLE e
3 RS S (ACGIH, 1997), TLV-Ceilingy> 50
ppmeo|# HF-E el g Fel7h gAEe vt
(ACGIH, 1993).

waldtolHlizis FRA] Rl 33, vkt -?r"l-%

Aol FuENg 2

6] olx= ‘:!STZJ_E—‘

methvl n-butvl

U ot T

‘\;\

2-methoxvethanol(methy] Cellosolve, 2 -MED,  2-me-

thoxvethanol(methvl Cellosolve, 2-MEA, 2 eththoxy-

ethanol(Cellosolve, 2-EE), 2-ethoxyethyl acetate(Cello-
solve acetate, 2-EEA), 2-buthoxyethanol(butyl Ce-
liosolve, 2-BE), 1-methoxy-2-propanol(1-MP), 1-
methoxy-2-propyl acetate(1-MPA), 2-methyl3--
methoxy butanol#} 22 F77} )tk FelEHE
% 2-ME, 2-MEA, 2-EE, 2-EEA® 2¥7]%% 4
A71%5E qARE & e Edoln (ACGHH,
1997, Edens and Grossman, 1995, OSHA, 1993). =
el B 2494 SA8A Lzte] 9gF ks
N7F 2-EE$ 2-EEA¢] L’éﬁr é °o] v AL
£ 3T RaM7 UEY v 9l
o AR E AT, 199%). 2—BE91 R

A A el ¥ vh ATHACGIH, 1997).
1-MPY 3% 2871% Fdiv A gl ez

2-ME, 2-MEA, 2-EE, 2-EEAd) 8|3 SAo] 2}
(ACGIH, 1997; Boggs, 1989). $-8] vtet ACGIHS
7% 2-ME, 2-MEA, 2-EE % 2-EEA 9 3] &7|5(8
A7ZH-TWAYS B 5 ppmez AAste qith
OSHA(1989)e M= olE = Fo| tfdh Permissible
Exposure Limits(PEL)& 8A| 7H-TWAZA 7z 25
pom, 25 ppm, 200 ppm 2 100 ppmo & Af S}
ot ols B AAds W Y dAgEE
98] 199353 o] 2-MES} 2-MEAC| sk
PEL% 0. ppm, 2-EE®} 2-EEA) ulst PELS 05
ppm %& A& AFSIATHOSHA, 1993).

o} 7)

2) Tt M H|(Fim Former) A&

AAE} HalAdle HEAE Al s A
A7Ie: 715E 7h ohEsE 5ol It E A AT A
fyivh #HAE ARLE AL o= Al Fits
Table 50l A1 Hiz vhe} 2o, Table 5914 ®15:0] ¢
WEoE o b7 23]
), Ejojvio]

T A {vinvl

‘\r‘
H

o EA] 2| epoxy resin),
ol 2 4= 2 acrvlic resin),

oloind

(alkvd resin).
S polyamide  resin),
chloride), Z 2} 5-d ek polvurethane resin) 59 34

F7) gl Qi Ao e o] F o)
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Table 5. Type of Film Formers Includad in Paints

and Binders
" o No. of Products*
T'vpe of Film Former N1
AS;nhetic resin  Epoxy 28 (368"
Alkyd 26 (16.0)
Acrylic 23 0142
Epoxy & amino 13 (80
Vinyl chloride 8 (49)
Chlorine rubber 3019
Polyurethane 2012
Polyamide 2012
Silicone 2012
Polyurethane & alkyds 1006
Phenyl methyl poly 1 (06)
Natural resin Petroleum 10086)
Lump gum rosin I 06)
Dring and Semidring oils: Linseed oil 1006
Others 9 (56
Not contanied 11 (68
Not presented in MSDS? 144

ANumber of products containing the specific
substance;

"Number of paints and binders investigated;

“( ) Percent of paints composed of the stated type
of film formers out of the investigated 162 paints;

PNot included in the calculation of the percentage.

Ut oz o EAA FAJYEE bisphenol A%}
epichlorohydrine®] ®H&-A4d &0 71 %8 42} 8t
ARA Y amined| 7123 FEHA
?L’“% o

Aol

o
ofk
lo
=
20,

(curing agent or hardner)=
ER Hold HAA, uixA, T

ek, ol ZAl#A]A FNEE *}%0} | o E A
A5 ZEAAN Eelobyl sheHEql)eh wighghr)
HEHQA Z2lo}l 3T &2 diethylene triamine X
triethvlene tetramine¥ 722 H&z1#2| 204 of
o wig e FroAE A7)kl e 2=
A AEE et o] B ofh 717 9
& Ay 9] o}yl § =) (amine adduct)9} TR A}

m’m

Fe o ASAE AT PAAA 5 Qi
FA)= glycidyl ethersd 722 vh-3-AJ o] 84 A of

i wide o+ itk od A EdAME oty
- 4 7} glycidyl ether®t 22 gnjjo 83
so] 917 wiel of EA o3 FHE I T

ukg-o] futd = rHCrally, et al.. 1989; Burgess,

O
Ot

L2

o ¢aEA FARIEY A WE AL E
Aol toluene diisocyante(TDD),
diisocyanate(MDI), hexamethylene diisocyanate-
(HDD) 53 #& E#o] &4 F Q= Aor &
H4 AuHCrally, et al, 1989; Burgess, 1981). o}z
DA 44+ tributyl organotin methacrylate #%3}
AE f71 FAo) s iz e EFF ok
AR FHoEo = ope)f(linseed oil), HAF 2l
rosin, phenyl methy! polysiloxaneo] 3Hr%
o},

g, FAGE e Au7} gle ]%‘91 T

B IPKARY] A

diphenylmethane

4% 71 gro 2 um MSDS A“éfﬂ Ro2
#1013 4 e w o
=4 992 S

3 otz ¢ HMEctZ
(Pigments and Extenders) &%

MDSDE 7458}04 HJAE e tEet 43
Aol FHE Fobdt A Table 63 2t) #2
Eg] T;,] &% iron oxide, lead choromate,
titanium dioxide, zinc oxide?} F= ARSI U
2 f7] ¢tEE phthalocyanine green(blue)?} AHg
S e "AA HAEZ o 8% HQEA

lead chromate$}t zinc potassium chromate”} H-f-x|
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2z vehyth
As(hexavalent chromium)#t 1A el %4
= ol FJEE
A wAR R u ojuel Alx]o) o]

F g gHete Tadn $34)
wi&E 7HEAS AT £+ oot A
(197)0] HANE =G o] AFo] ¥ )
Hitahe 2xdlo] =4 2] ol AlA a]:g:;a AT
I Asklthe Havt e o 2 A9 e
1 67} AF T8 HET FAo]

Evksk wet Wastele Lo,

Table 6. Pigments and Extenders in Paints

o gt Wy ¥

r2

o

o

2 g5l g =

..1

v . R No. of
A N By ) 8 3 S . .,
Plgment, Extender Cheniicals Products”
Pigment (inorganic? Carbem black 301"

Tron oxide red 3101
Zine potassium chromate 200m
Lead chromate 200D

Lead sulfate 200D
Titarum dioxide (1.b
Magnesium silicate KR
Zine phosphate 13642
Zine oxide and powder 30 9%
Silver powder LR
Plithulocyanine Green 2000
Phthalocvanine Blue 60D
SilicatSilicon dioxide! RO
Aluminum silicatetchina clav) 12039
Mica 10 ¢ 33
Tale SL66)
Caleium carbonate 19 UR2
Barium sulfatelbarite: 13042

Pigment (organic)

Extender

chcmiqal&
= 306 ¢

No. of paint products containing the

Total number of paint brands (N) ) %

A &

2] MSDSell1= A A& o]

AR 2 g é BEE HQEd = 7}1 ito] ALg
Wiz Ao m A A ek 3007 AQEeA o] F4&
& ApARo R AN G AFL 3121»1% n ek 27}
H3= gliel A9 MSDSOIA rEA s e
WA g 4 glek ofde HAE BE L olE =4

e S 7 e AR R F4e 2Hu

A ?\}"{:} Z]-Q} %14 ;_(},cd ‘}7} I

i okie 9 w3

-16

7

L2 x3d  gle gfolth A ol HE
& FJAE] @ol ARgE] gtort dajo = Aol
& zinc phosphate?l el Al&5E Aozw 2
A SltHBurgess, 1981). gy} 2 ZALol A= giat
HAEZ wo] Fid HAETL 10% HER veht

WA g £AE BAT med w34 TR
S4o] A8 B4 AN HAES Aza A

SDECIEERETE

‘% M 2] GHo]; 3+ A O]E} Z” 7]

r_.Cl J}ﬂ

= Ael7h B3, calcium carbonate, mica E©

T2 ARE I AT

4) B =H| (Additives) M &

AR Ed = #4] T #ury
ukohugl tpE ELd 7158
A Bage] Htee] vk @& 7% b BE
A7 AN Fod REAE A, 11-?;11\
A, NEELA, WA

1989; Burgess, 1981,

A, e, 84 B

Hfete s ol vt

(antiskinning agent), 7}4
o] 9ltHCrally, et al. [N
J}ﬁlﬂét ejte] 2 H-E s AY a4 ‘5’?91
A A7 Yl Abgetee AoR g #HS)
A tbutyl tnd £ A 3} ’\‘}fiﬁlel
(cuprous oxide)7d Ab&E 0 AT 713 T
HFAHLL E4o] 5
(ACGIH, 1997). &% 2RAi: 571540 w59
Lahod o} , .

2> 01090
T E -

715

o825 71EF ] YAt 4/101] phenvl mercury
s} 2& H7) & v Alarsenic), pentachlorop-

henol, coal tar AEo] AH2-¥ %
naphthenate, zinc naphthenate, N-{trichloromethy-
lthio) phthal- imide 5] Ab& %3 AR H iy
ATHBurgess, 1931). o]} 7h{- ol {9 Z3o)
ARG E I QAR Ol FIRIE S Mt oo gk 7| E
2 gk giRael MSDSell i vgko g A7psli B

A S EAEA 7] W

13t @aflell = copper



7F AREETH Burgess
E A7 o sQ)

O -

= naphthanate 93} Z& 7]
-}rxl"} O] AMEE Huxo
Burgess, 1981; @A A e, 1996), MSDS
=]

kA% lead naphthenate, lead octoate, cobalt

Alo

oF =

<)
P

Aog

A

rr

Hl(
o
octoate, zirconium octoate ¢ XA 9L @
= Re® wddAnh Dioctyl phthalateis 7FAA,
chlorinated paraffine W42 A7le B4d2 gt
gy 19 dX9 HelEolA dimer acid. methyl
mathacrylate, 2-butanone oxime °| HlEd #

b BEE 71550 AR HBurgess, 1981).
2 & A9 MeDSet AMERA:ETD} H|

A Ao thal MSDSel AA =
e of &) &%
= Table 7904 ®E wheh Zuh ‘GTA 0079
MSD‘Doﬂt xvleneol 100% EH5r¥lo] Slis
ZA = dov AREMATL xylene 86.3%, ethyl
benzene 133%, toluene 04%7F 7EE

‘Hempel 0808911+ xylene®}] 75-1009%% A &gt =
AAlslo] QIR gkokon, 92.5%,
henzene ).17%, toluene 0.15%, ethyl benzene 7.28%
7h ZQsh= Aoz yehdoh “Thoner 00279 =4
£ xylene W0-100%% o) 71&5o 9
9]o)) ethyl benzeneo] 18% Ao
n 2k A% 5} Thinner #7'9) MSDS
Voi 7)Hx|o] 9ot o] B4 o]gd]

>-MER HE5 AUk

o

ﬁ_‘l_—] A—]HO

o iz

H] 3k

Ao 5

#shat

A4 o] xylene

2 o1} xylene

=
A T

| o]
toluene =
= xvlene >60

toluene, !

2Eo o= B4 e MSDSE
FEAAANN AT A2 Y5 A Fol HE 4
A5E BEEHA 7155 WA U B4 A
Ao ddeAw 7]%3101 AR 3|4 A A
ol o] HEEC] %

é

oY 2> oX HE U{ﬂ

o F

o

52
£

do -

ha's
)
=2
Rk
o
c
0\!

—N o

12 7

Ao GC/M 47
2ol ofUAL BFER FirHc
W 397 Bodtt vE 1 g
718e] AL =4l
7] gEo] MSDSol AlaHe 7L
of i3t eyt Bastejet 2t
MSD%OI Zpgol ctrske] A
el E g :
njgo R dE B3
e ddE
QA Ao w2 GOMS 2
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Siegjel Bt
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OLE
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a=h
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oX

A 1.
g

o2
AL

N
o)
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-
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3. MSDS M ot

ZA} ol Aol e Az el 2 E MSDS
= E}Hj%ﬂ atfE Baska il MSDSE 84

8hA] 2t MSDS9| vlE
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Table 7. Comparison of Organic Solvent Compositions determined by MSDS and GC/MSD

Thinner Result by MSDS Result by GC/MSD

GTA 007 xylene(l()O)A xylene(86.3)“, ethyl benzene(13.3),

toluene(0.40)

GTA 220 xylene(30-38), xylene(46.8), trimethyl benzene(14.4),
trimethylbenzene(30-33), n-butyl alcohol(89), toluene(0.23), ethyl
n-butyl alcohol(24-40) benzene(13.9), propy! benzene(1.30).

(1-methylethyl) benzene(1.54), ethyl
methyl benzene(8.42)

GTA 713 xylene(40-60), xvlene(76.9), 2-ethoxy ethyl acetata(5.97),
2-ethoxy ethyl acetate(40-60) ethyl benzene(16.7), toluene(0.42),

Hempel 0845 xylene(30-40), xylene(61.5), n-butyl alcohol(4.5),

n-butyl alcohol(20-30),
ethy] benzene(5-10),
1-methoxy -2 -propanol(5- 10)

xylene(40-50), MIBK(40-50),
ethyl benzene(5-10),

Hempel (0846

Hempel 0808 xylene(75-100)

D-512 xvlene(24-34), toluene(35-45),
isobutyl alcohol(10-20),
1-methoxy propanol(10-20),
MIBK(1-6)

Thinner 002 xylene(90-100)

Thinner 025 xylene(50-60), MIBK(40-50)

Thinner 0608 isopropyl alcohol(90-100)

Thiner #9055 xylene(80-90),

1-methoxy -2-propanol(10-20)

ethyl benzene(10.2), trimethyl benzne(14.8),
propyl benzene(1.02), ethyl methyl
benzene(5.63),

xylene(356), MIBK(86), MEK(6.92),
ethyl benzene(3.8), isopropyl alcohol(1.15),
toluene(41.9)

xylene(92.5), benzene(0.17), toluene(0.15).
ethy] benzene(7.28)

xylene(44.7). toluene(45.3), isobuty!
alcohol(0.40), 1-methoxy-2-propanol(.0.5),
MIBK(0.5), ethyl benzene(8.9)

xylene(81.7), ethyl benzene(17.9).
toluene (0.35)

xylene(62.4), MIBK(5.4), toluene(24.9),
ethyl benzene(6.7)

isopropy! alcohol(83.0), toluene(3.21),
(1-mehtylethyl) benzene(2.33)

xylene(80.9), 1-methoxy-2-propanol(6.34),
ethy} henzene(10.9), toluene 1.84)

Thinner #7 xvlene(>60) xylene(49.0), toluene(3.0), ethyl benzene (1.00),
2-methoxy ethanol(0.7)
Thinner #17 xylene(65-75), xvlene(64.9), ethy! benzene(32.9),
1-methoxy -2-propanol(25-35) n-butyl alcohol(1.4), toluene(0.52)
Welght

®Percent of total ion abundance

He Ao & sy diEd E4T
o] ANAz AEHHH 1 HES

slakAact, AF AZ2GA B opd AR A
A% MSDS A4A 1 AR f3de e
BAatejol & Ao}, o]} Zo] AAIF MSDS W
42 Bz 22 HE3EEH 0 Fld §
off thak AbA S djsrolok aha 2] il vl 3}
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AAE, 844, AskAl AT sl MSDSelA A
i i AR stetadln ma A S
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AEe 785 MSDSAIA AAG Aol GOMS #
HAster A=A 7kt Al Hakst
A glE MSDS 2ebd s} Sule ghgukols ajeta}

Rk 2 APl A MSDSS) ARel A sl 24
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T2 golsigidl, FARY A4
GOMS ¥4 AR dAjete E”%*
ohghdi: fr8¥ ARE 849 59

1. 24l Fgue AE, gMA 2 HehA
of F:2 *630}; 578 A *3%%9: xylene .8 o]
AA AES 60%0 2 Ht o

£ 67.1%01% T o]
methoxypropanol, 2-methoxypropyl acetate, met-
hylisobutyl ketone 50l 2 Z8se F7| A=
vesth 28715 2 AAFEE FEEe 2-m-
ethoxyethanol(2-ME), 2-ethoxy ethanol(2-EE),
2-ethoxyethyl acetate(2-EEA), trimethyl benzene
T 9N AE o Ak

toluene, 1sopropanol, 2-

2. ARIESY SE(E:= T/ w} 47184 4
& AHE A xylened EiE FR9 HOEJ
*“”H Al 283te 71 &A1
A AE ofnl Al FHAE AR AE 10-20%, o &
AA BH1ES 136%, vlEA Sl 143% B

FHrEol Aglont 4= ﬂo]E"ﬂi o
WA Fotch A=A HJE AR g 77
247 mineral spirits £ Stoddard solvent % 9
ghebea EFHEolsla olEo] Edsh: AFE:
885%01tt, ol Al =2 AQJES AMA s 7}
F s 2889 (199%) o 47w %)
(16%) 2 ota¥ F21(14.2%)7} Hol AH&-5 At

33l toluenes #

4, vlshuperE }-g}_)‘:ﬂx_g.za-
tic hydrocarbons, PAH)?! benzo(a)pyrene©] &3}
T 202 MSDSe| 71&Ho] 9l AlEo) 3%
th o] AEL HIUE AFA IR v BER 2

{polynuclear aroma-

3 A (coal tar) 25 Fefd Aoy FAH e
29127k rElo] iz AAE: 40F(13%)0] AUt

HJESF ¢F 8% HAENM lead
chromate®} zinc potassium chromate?} H-f-5| o
A= Ao e ofF FRIEM = Wk &4
ol 67} 2253 A 540l SRR A
of olefgt HIEE Huste B9 L4y =
gk oobuet Alxlo] o] HRAEVE Bgd Hus &
Hate rEae &3 E%Oﬂ g T Aol 9

o adue 24 A 5

5 AA
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