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— Abstract —
A Study on Composition of Thinners Used in Korea

Nam Won Paik, Chung Sik Yoon, Kyung Ehi Zoh, Hoi Myung Jeong

Industrial Health Program, School of Public Health, Seoul National University,
Seoul, Korea

In this study, 108 thinners were analyzed to identify their composition. The purpases of this study
were to provide the data for MSDS and worker exposure levels. Thinners were collected from manu-
facturing industries, distributors and users.

Wide ranges of thinner components were found ; Toluene, xylene, and ethy! benzene were most
often found. Next, MIBK, cellosolve acetate, butyl cellosolve, and butyl acetate were found in 20-40
thinners. Others, such as acetone, n-hexane, cyclohexane, heptane, methylcyclohexane, octane and
nonane were also found. There were about 5-6 components in each thinner.

In the view point of Industrial Hygiene, Benzene was the most important component of thinners,
which procures leukemia. Benzene was found from 8 kinds of thinners out of the total 108 surveyed.
Thus, Content of benzene in thinners must be evaluated when industrial hygiene surveys are per-
formed.

Aromatic hydrocarbons were identified from 71 kinds of thinners out of total 108 and their con-
tents were 10-87 %. Alkanes were not contained in automobile painting, spraying, degreasing, ure-
thane and epoxy thinners but lacquer, enamel and coating thinners.

Key Words : Thinners, Organic solvent, Benzene, Threshold limit value, Worker exposure
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#7184 AdAeNA 713 Bo) Role BFo
o HAE 9 7l $A2 &3 ARHe AL AU
(thinner)olt}. 4lvie} ALAAQ) Holg B 2y
37) ui2 Aol HRAESY FAE FA2AT] e
e e g3trd Ee R X4 Bulgkn s
gk F, Ave 24 83898 7T e o
A A & F ok

Avke F2 gMA9 ARAR oln gEAC
2 ®ol AHSED e F& EARRYeEA HE
& AYE AR 6 &2 o ARl i o)y
g Ave BE WAA e, AER e, o
EF 3PE, oMHOEF JFPE Fo2 FAH
Ue EF #718A9d Bakindt Jones (1985) &
HJAE ] ApgsE Ave PR oA 209 Z

o] Avtel] disire FEe PR A
2l gtk ol I 4y AlzslAlolA Alvte]
T EH FRFE ALY 71EE HFs) WE
olny utelr ZERAls Mol AMgsle BAe 74
AR %S & 5 fn B8 1 548 92%
F gith. 8 o5, AUd, P 59 M=
X olul 229 & A8 (Right to know) &
FAlet RHEAJPEANAE (Material Safety
Data Sheet)7} A 350l flem 1 vl ALy
Hi de 7 AEek A8 FREE k= A
Alst= g dlm Aot (Ignatowski®t Weiler,
1995). $Avehe 199635 E EAMHAR AR RA
=8 A#sta gled o MErk AFHolAR Ag
Hi e BREY] PR AT F#E 29l
4 a s,

Avte] FELE F IEY kN 1 Fa
Al shoke A weAd 229 HAle) EidE A4
olct, WAL WHEH-E YJoFle AN EAR 8l
5o} 1996 RIFAFI AR 271823 (American
Conference of Governmental Industrial
Hygienists, ACGIH)“lA+& TLV (Threshold
Limit Value, #4%%)& 10 ppmelA 0.5 ppm
o2 & Ag AIsb 19974 0.5 ppmeE &
3 A THACGIH, 1996; ACGIH, 1997).
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2. Alukel g4

TR AE HA3F g4se slaazele a9
o-8% o|&27d%7) (Gas Chromatography -
Flame Ionization Detector, GC-FID), 7}&3 2
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FFEAE HAET 53] dgA 22 WA
HalMe rlEtAE E48c E4zde 98
2} Zh (NIOSH, 1994).
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Table 1. Systems and operating conditions of gas chro-

matography
Variable Condition
Systems
Gas Chromatography Hewlett Packard 5890
Detector FID(Flame Ionization
Detector) or
MS(Mass Spectrometer)

Column HP-20M(Carbowax20M), or

Ultra 1 Capillary Column(0.32
mm x 0.2 ym x 25 m)
Hewlett Packard, U.S.A.

Operating Conditions

Injection Mode Split(10:1~100:1)
Injector Temperature 250 ¢
Detector Temperature 250 ¢

3510130 ¢, 4 C/min or,
7 C/min, 10 ©/min

Oven Temperature
Programming

#1904 HFE HFES FHA e 2
29 RFL 0.5 - 3 al/EoZ WEAF D &9
7h2~9] B2H] (split ratio)® HRA3 WAAA 7
BA A fdd3) ol gtaigtho) HMu|EE 5
1000, 7.5 : 1000, 10 : 100022 zkzt de)sied
ZtxagvtEog e FR17d) Fl8) z 2364
o A2nEaPE AUt @, tAIZcleEadgy
o] vl oA Aoz 27709 AZrtEY
A Y H3E Alole] EHAEE UeE HEQ
Rs (Resolution, #81%)3t& A4tsle e B
221 E Fohih

HHARUZAE Fobd ¥ AUE A3 gAM%
o FPEASATE skl A EC] E3Eo] ¢l
of vj¢- B3 faEXE Uehle Auel 79
€ F7H 282 GC/MSE ol g8l B Ags 3
BEAE AT Ay AlEFe §7) 84 HEE0]
ghetsd o] YEER 7Y EFEAYE o8 717
TEFELE AZdH GC/FID #4232 dojz

THFHNCRRE FFENE AT PR
M ditdoz go| HaHw, AREPHo
Foste AYBVF S 71BN FHIAY F
715 3 87]Fo] AFEH Ye 2074 BAE oy
Ly 1=

I. 22 % ng
1 Al FyuE

A7 s FAT F 108749 AUE £
FHEA F 29 Pk E 2914 B ule} go] o)
E 2wt 7 ga 891 4, oy A, eet
AU, o EA] Ald, ZE A o gu B4 4%
o ARgElE AUt T o)F slE Al
the FARce Agakges ERE Ao 137, &
Zol g2 FRE o] 84, @&d =HAE Ay
2 R Aol 114801k o7]eA Alvte] 8=
AN BRSeHE E Aes Td ERFo]
AHEZIE @ik ol Eol AzYAd wet Sele
Auzt steiate 2Hgal WY o A dE AER
Auz FEEVIE a1 oz TR g}

Avte] §x¥E FRE THHE $E 78 2
o B 3% o AuelAM sbg &3 29 23
< ER4, 7144 2 A Fezx 1085
6070 oldelx HEHAUG oz wldelixy
A€ MIBK), df&EHolAHoE, 1gdssn
% g olMHE FE 20-4070 N HE2Y
Xk 1087F 10-20709) Aluelx HEg 2az
€ oME, =Tt Alo|2E HAY, e, ug
Al 284t &' @ g Folnh 1 oleex
o2 F£79 3ol rFo e AEHYh NANL
o] dAMZA 222 (orhto-), ME (meta-) L
T}e} (para-) 714dle] 4o H&Ec)

A HRIE 4ol WiWE HaHe Re
7143, AF&polMeHE, E8<, RS
H, Jdgydeln, wgolAREAE, Rdolig o]
E, 79, =dx dRABGN HEHUAL o]
2ol A &87]1F0] 50 ppm °l8tE WA 4F
5ol e AL AFEHAH)E (5 ppm), B5
d (50 ppm), FEUFEE (25 ppm), "ILe]A
FEAE (50 ppm), FA (50 ppm)olER, =Y
7 FRA wsA] o8& HA Feslaiol o}
EF 714A L ARFo] Bomg wisa] 233
of Fth, AFAME HRAE AgersE thE Alu
X HEHE odd oMEclE, A, Wi alo)E
285, g, vEAle| 228, SE So] HEy
A geth oleid A v o A7(1991) oA
YR A8l Y A¥EY dAHes X))
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2Z#o] AU JYehled (8% 71), 4L A
AL At 7E vErlelgagde) A3 A
FH3 e Foln AT Avold A3 dde
FEoMIECIEY FEAREE, AF&HolH o)
E 0l Z ¥ AR gote Helnh

@7t A E 3914 BXe] toket AR g ¥
St ok #@rhuel FEHoE N gheg
AEE EFA, E9A, MUY, FEERER o
AFGHOMH | E Foltt, H 39M BXo| &}
Avtels walo] 48 Aurl lemz og 7
#Aste A= Fasith ud vz B39 Ay
S Hsd Rls2 2 JPgcl $¥sn ok S
¥ Ave evhivhg oud Alueke g8 A1Es)
=S Avs He@ 42& AT gtk dAz
AEA =Ade A% Hy ge 2e Syw
AW AHgHER AzsAle wel Sdg AUE

Table 2. Number of collected thinners by usage

AFA 24408 FRIAVIE 3l 1 goz BE
1% ot o EA AUeME EFAF ) Ado)
W3] HEHo

E 3% 29 44, 99, 29, o3 59 guR
THREL ABAEolY Axyol s, ML Sy
@ olFA R FEch(RAR) Audle @ Abgs)
A e ol Aot il dFE gy o
Y Ee ZEAY A3 AMLED Iich

I B 3eA HRol Autdom feue =
Y FHGEN LhvIze] ES sjolE WA}
7l Y& $=o BAQC] & Aol 2077
EAF 5~6709] HEL $astn e o) guy
°lth. ol Winderst Ng (1995)9 9@ we} o
gk gy ¢ 207k FHNE 3 1270R) HE
= $FE AT UA”T EFA R HEptezm 3
dEo vz dAvsle 2RE U

Classification by Common Name

No. of Thinners

Remarks

Automobile Painting

13

Paint Thinner Spraying

8 Furniture Spraying

Other Paint Thinner

I

Lacquer Thinner
Enamel Thinner
Degreasing Thinner
Urethane Thinner
Epoxy Thinner
Coating Thinner
Electronic Thinner
Retarding Thinner
Alkid resin Thinner
SoBu Thinner

Phenol Thinner

Bond Degreaser
Cracking Thinner
Acron Thinner

Acrok Thinner
Inorganic Thinner
Vinyl Chloride Thinner
Chioro Rubber Thinner
Not Classified

16 Contains Urethane Lacquer(3)
11

Contains Polyurethane Thinner

For Electronic Industry

For Vinyl Chloride
For Rubber Industry

,,:,___.._._.._.__—---—-wwao«a\o

Total

108
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2 Aot PYMES Bt

Winders} Ng (1995) & AU FAEA] gat
67t FHZ FEF v Ut B AFage}
Winderst Ng (1995)9] |+ @& asd o}
= & 49 AT B 404 BE uie} o] B 7
dMe W4, %4, 749 R dd 9a 5 e
4 g3lrart 2489 AUt 7 Bk (10870
T TN, ez =ueal e, 29 9 pu
T RTF AU dgelAREAE, udduAE
2 oME F AE F AW B3t =3 e
galsrd, AR 2 d2e2F7} vsd e
Frslol glold FRE) oale AUum Qi)
£ 979 Winder®t Ng (1995)¢] QFolA vlg
Fole atolrt v IR FAPE ko] alole
BlsabA Jehta Qi)

q 5 AREATH o2 283 Walo] ¥8¥
Al 54E s9g Rolth. 10870 v 87
(7.4 %)olx T¢y 28 ¥Ae] Hasgien
FHEFS 0.1~56.7 %2 He7t dAch ahte] w
A FHFgo] e AL ol FAFHAIN & F
AR ekolr BEER REH0] AUt Aae 4

Table 4. Classification of thinners by types of organics

slevt FReFol 23.3 %\ 56.7 %9 AL WA
oBE e AMEE Jehm 33, =3
H71d A o] 56.7 % & TRt Ys AU &
Zutet v AzGA NN Faldatel TE Qlalo)
el ASE & JeEln Ut A EHE T
gt B o AzAdAcME 43 AAe 4L
2.2 AzdlM e ohdEtin Azhei),

# ollMe FE 49 207K PR 2+ £x
B ZA} A5 1/3014 AuelA AEHAY HF
7L 10 %0149 AEel 29 g3 g gA)@
Aot}

Aue] Z 48 g 2 o EFdo] g5
2 11.2~50.23 %& #Fsta o) 714 Beol #g
o] 9l 2 gl F1ddlo] 8 8~27.8 %) T
HlE AAE o) o) Ao RE A &
FEH i a2 FYNE ge AL e (1.32
~16.10 %) 3} vido| ANHAE (36.36 %°]3}D o)
o 2Zgolg FAREE & 8§59 Aol &
Hel Al ¥AY WF FhEe] e wgAlo)gs
giko] 3.9 %R slE Re) BAolr}. o} 4l
el e obMlEel 2.9 % A= FaElo) ded o)
€ OE £x9] AvelMde 2 wasA gec

This Study Other Study(Winder and Ng)
Type of Organics
Amount % Frequency (%) Amount % Frequency (%)

Aromatic Hydrocarbons 10- 87 T1/108(65.7) 04-63 11720(55)
Alkanes 8- 34 14/108(13.0) - -
Ketones 9-100 11/108(10.2) 5-47 14720070y
Esters 16- 73 5/108(4.6) 5-87 10/20(50)
Glycol ethers §- 76 7/108(6.5) 4.7-35 4/20020)

Table 5. Characteristics of thinners containing benzene

Type of Thinner No. of Thinners Content of Scale of Manutacturing
el anet Containing Benzene Benzene % Company
Lacquer Thinner 3 0.6~2.8 Large, small
Coating Thinner 1 56.7 Large
Enamel Thinner 1 0.3 Small
Epoxy Thinner | 1.3 Large
Degreasing Thinner 1 233 Not identified
Elcctronics Thinner | 0.1 Not identified
Total 8 0.1 ~56.7
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2 SEE XY old HRAE AuYs) dpd Al
Mt 32 UdsEn, BE 4E5E¢8e AEN4H
g7l Avtell, dREHoliclEx F2 AAFAL,
S el A=

B golle AASA kARt 71 dA9] o)A F
Fle &R AQol7t Uk A& B AEXE
Avelle diet 71ddlo] 6,0 % 7Y Bol ¥y
o] dx: Tet AjAA (5.4 %), L2222 7)Ad (3.5
%) oAk FHg Aux 2FER AuAY we
7149 73 ¥ (13.13), et 7143 (11.56),
222 FIHY (6.4 BTl A7 AZyolg
Adelle 224 7l4do] 12, 1 %2 71 Bol &
FHEAR e 1449 (10.5 %), #HE A18d (7.1
%) &elATh &7t Avdle sel 714do) 11.4 %
2 74 ol A=l dm wE s1dd (8.8 %),

Table 7. ACGIH-TLVs for thinner component

222 714 (2.9 %) Ttk vl Ave 7
2 714d#lo] wol AMRHEUR (1.7 %), WEt 714
A (4.8 %) 222 714A (5.3 %)o] Hl&sH
TH ol AU A Lo AEEHE AL Boly
o= g 714e Abgol Hm we} F1dd (4.0
%)% 222 7144 (3.1 %) 22 ¥l&s)

3. Alute] FHUED FHARH

A A FHEE F 587150 4FE 18719
o] ¥ ACGIH-TLVs(American Confe-
rence of Governmental Industrial Hygienists
- Threshold Limit Values)& ®¥ thg ® 73}
ZH(ACGIH, 1997).

Ao e EAdo] Zetm HEFEr} ¥nd @
& 50 ppmoldlel Ed2e HR&HolgolE, B
€ AFf&n, 79, g 220 9 vgol AR

ACGIH-TLVs, ppm

Chemicals 8-hr Time Weighted Average Short Term Exposure Limit
(8-hr TWA) (STEL)
Acetone 500 750
Benzene - Skin" 0.5A1 -
Ethyl benzene 100 125
n-Butyl acetate 150 200
Cellosolve acetate 5 _
(2-Ethoxyethylacetate: EGEEA) .
Ethyl acetate 400 -
Butyl cellosolve 5 _
(2-Butoxyethanol: EGBE) -
Cumene 50 -
n-Hexane 50 -
Cyclohexane 300 -
Methyl cyclohexane 400 -
Heptane (n-Heptane) 400 500
Octane 300 375
Nonane, all isomers 200 -
MEK (Methyl ethyl ketone) 200 300
MIBK (Methyl isobutyl ketone) 50 75
Toluene - Skin 50 -
Xylene (0-. m-. p-isomers) 100 150

):"Skin"cl@ EAZF #34€ BAE 71U 4ARHE UEES (HD, ©)7) sHesin AN E5%) $8% 2R

49U 4 Acke gololn,

2): "ATT Ol HAIZE BAE B UM &g dodle A 9t
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ol 27& & 9 AUYVABFA A5 AMz2Go
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A =lojok Fth(Jaycock and Levin, 1984). vy
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