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Benzene Contents and Reliability of Material Safety Data Sheets for
Paint Thinners sold in Busan, Ulsan, and Gyeongnam

Sungjun Woo * Kwonchul Ha"

Department of Biochemistry and Health Science, Changwon National University

ABSTRACT

Objectives: The importance of MSDS is emphasized for communicating hazardous information due to the
increase in the types and usage of chemical substances. The purpose of this study is to assess the reliability
of MSDS by collecting and examining paint thinners commercially available in South Korea.

Methods: Twenty—five paint thinners were purchased at paint stores and the provision of MSDS was checked.
Quantitative and qualitative analysis was performed on the chemical constituents of the thinners using
GC-MSD and GC-FID. Reliability was evaluated by the MSDS collection rate for the paint thinners and
calculating the rate of matching between laboratory analysis results and the contents and composition of
chemical constituents given in the MSDS.

Results: Unlike a study conducted in 2006, MSDS were provided for all 25 thinners. As a result of qualitative
analysis using GC-MSD, 104 chemical substances were detected. The substances with the highest detection
rate were identified in the order of toluene, butyl acetate, acetone, xylene, and ethyl benzene. A component
matching rate of 41% was found by comparing the differences between the number of substances detected
in laboratory testing and the number of substances listed in the MSDS. Benzene, a carcinogen not listed in
the MSDS, was detected in two thinners produced by a small company. The detected benzene contents were
0.039 and 0.040%. When benzene is used, it should be strictly handled according to the Industrial Safety and
Health Act. However, since it is not listed on the MSDS, it is judged that benzene was not being managed as
a carcinogen in the workplaces where it is used.

Conclusions: Since the reliability of MSDS, which play an important role in hazard communication, was
evaluated to be low, it is necessary to systematically and continuously secure this reliability. In particular,
carcinogens should be managed more strictly.
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o= =0 ot =8 3A4A|(thinner)= 44
o] 7%t f71gtE AR T8 E i A0 =xT
o £k FS5HA ofal AL g 2AEsH] ZAQdE HY
SHA k= ACSE Tutof S AJEo] 9A ¢l HF
ZHstodof dttHLee er al, 2003). =& SAAE =
59| 7|5 ofelet & Ao wE "l S
weh 7 A2 AR W] Wdsto] grom ekt
z, 8919, v SOl wgt EFF 4 dth(Park,
2002). AAl= 88 ECl wet Wk, A3, &
IEZFH, OMEHP|ER, AR T2% Us & AoH,
T2 54, A, v, ogdd, HEolakd
AE, FEAZEHOAHO|E Fo| F/Eo|tHPaik
et al, 1998). ==9] Ag/te] =A A 3A4A0]7]
o] =AY Al AR B89 S5l wet T1o]
2= IHAE ARESfofF st 5Y AlEe INAE
ARESHA] oW A Y, 7Y, & A=, WsldA
SOl Uehg 4 Atk EAEAE ok, &4, F7HA
5= A%t ot deEd EE 4 deH,
UN 4kt ZAGA+A(nternational Agency  of
Research on Cancer, IARC)+= =459 244 =
Zo] HoF E Hgek W9 Yelo] Hrk= FES T
A7} b= FAS EARMAS Group 12 E&
st

St -yt EAQPHE AR R (Material Safety
Data Sheet, MSDS) Az 19914¢ U o] (F)<]
olFgstA: F5 AR 19949 LGAAEEF)] &
HIE 5200 A8Ao 23t 2-BE2rndg S50 9
gt BAEAG AHE AVIE =549 & AP (right to
know)s HAslal SFshE29] QFHRH AREI AFAY
A Aolr] gt HH0 2 == UHLee er al,
2011). AFAFAE A= ER7I=(H104%)00 of
Fot= SeEdE ARsHAY =dste= A7 MSDS
£ st AEES ot AoH(A110%), FEHA
U Algit= ZoA MSDSE Algstoiop gth(AI111
F)1L FAEo] Qlt. MSDSE folstehEd A8 ut
£ =349 o d8 Qo AdeHSY, E03R
o, 194 B 5= ¥ste d Slo] g5 VIRA=
2 851 o] AlES A5k = SeEdEe] +
At 1 [ofdel digk JEE ZEs] 7|1 A ste] Algst
ofof gt

T8 YA HFoE ARESte AMRY =EAt
S8 ofygt UuRRIEE AL 7toldf Q= B
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A SolA SHAE &4 Fuliel= Aol 7Fsst
02 Ty I4A19 FAHECE HEd0] 29ty
o] vt =&d 4 Sl= f¥4ol AUt sfnit v
Skl Sl= AT XS AZIE MSDSol tigh A=A
EA7F 23] A71=o] gk 11 o= 20229 2¢ A
F Aofloll Sl= AEA ARJA A AEA dE=E
HAA T g EEQ EfEEEde(g]E AT
7} 10ppm, HAA 2, A5 2) dEol &
AE A 2 A2 MSDS7F Alg=o], 27 oA T
gEA] 2 HAHE ARSI 45 Ad AT
Hgste] ARFOo R =wto| Utk AR ES
Ayt A3t A AR 1680, AlIF 34), B AR
Z 138FHAE, =x23%)0] DIEZHSEEH] 9
ot S RS okt Ao disl 2%
Ve Al i kg 7]EE 2H) ol 2ol A
o2 ZRIFHULY. AFAE st = geEd 4
HE S92 2T AXAA o= AP EAE A
P HE 3590 YA HEErt FHEAL, sig AlA
AE AEst] FAEHoE Q1T FHHAAAS7F T
At AMFA2 SHiAS) A 5ol #e HES] A |
A 714 iAol EITHKIHA, 2022).

o|zigt sfekE4lo] 93t JFAE Aol Wit ARS
A 4] F7HE MSDSY AlZgdo] w3t AFso] X3
&0} MSDSOl 71AE 848w T IHAE +4
sl Q= ShEd AR dAgo] B, EHdE
421 WiAlo] IR 3| AA o ZIEoh= AHKim er
al., 2006; Lee et al, 2003; Paik et al, 1998) A3}
7} AR E L) o]= MSDSE AFAEA AFFo] 7122k
22 &8st FHo qlo] A%t EAE 2T &
ATt 7]& MSDS AlEgo] et A= 159 of4do]
Aved, ¥t A3 5 A=EES FAF17] SR A
AZA x2AE0] o]FolFH

olo] we} 2 A-tolAf= FALE 24 AdHE - & -

N

o WAl 5 EHEAEC et Y 2AFHO] MSDS
o M=ol g Bolet Folg EAstuA Gk

1. =2 3|MH % MSDS &
2020 79 20¥95H 89 1097HA] B4 24 7
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ALY £8 BREES Y] Aty Uk %
25719] =2 SRS MSDSE 7o Ssieict. 53
3 E2 SN AZAPEE T oY 2 FA71Y
of 3k 47BAHAAL BAL, CAL, DAD, &7 A1)
9 27BAHEAL, FADOIA ABAksto] Bt Aict.

2. t= 3|MxKo A
1) YN

Tg RS Mokl S BtEdE melsl] fistod
7tA AZvtE T u-AFHE7](gas chromatography-
mass selective detector, GC-MSD)E °]-&sto] FHE
S AASHATE GC-MSD B41717]19] B4 24 52
Table 13+ Zth. ZAEAS GColA 713k 4TS
AT AR AA FAHETL Aol A o Atk

AR E B Ex A FAEE Tt 5 F
=/do] Bt f718AR 344 5ol dFFE =

11 4R BTEX(HIA(benzene), EF<M(toluene),
ojguldl(ethyl benzene), TAH(xylene))”} E3HH
AEE HgoE oFsHtA(CS)E 8= kA 32
utE Jeu-E4 0|23} HE7|(gas chromatography-
flame ionization detector, GC-FID)& Al&5to] &
FEAZ ofth 59 U 421 #Hdlo] A&EH
Az disiA= 559 7|32 S5 A48 2 AR
272 AgQlslint. A FEntE o] BA 2
72 Table 29 2o}, A&H &9 2 A &
B 1Y A HlE&Z Lot HEAISHIT. HA
i3t A&E3HA(limit of detection)= 6ug/Le]tt.

¢

Table 1. Systems and operating conditions of gas chromatography mass selective detector

Variables

Condition

Systems
Gas chromatography
Mass selective detector
Capillary column
Operating Conditions

Perkin Elmer Clarus 690
Perkin Elmer Clarus SQ 8 C
DB-5MS(0.25mmx0.25umx30m)

Injection mode Split(50:1)

Injection volume Tud

Injector temperature 250C

MSD(Aux) temperature 250C

Oven temperature programming 35T to 130°C(5min) at 10°C/min, then to 230C(5min) at 10°C/min
Carrier gas He 1.0mg/min

Electric energy 70eV

Scan range 25~500 m/z

Database for searching

NIST MS Search 2.0

Table 2. Systems and operating conditions of gas chromatography for quantitative analysis

Variables

Condition

Systems
Gas chromatography
Capillary column
Operating Conditions

Injection mode Split(20:1)
Injection volume Tud
Injector temperature 250C
Detector temperature 300

Oven temperature programming

YL Instrument 6500GC System
HP-1(0.32mmx0.25umx30m)

40°C to 230C(bmin) at 10°C/min
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3. MSDS 22| 2XM

T2 S4A/9] gigt MSDS 3¥ o ®7]1H T4
Aeo ¥4 9 R W& GC-MSD 71712 F
JEAE o AEE deEdE sty I 4AFE
£ molsly] 984 KOSHA GUIDE(W-2-2019)°f1A]
AAstaL = Equation 1) 22 SMEd E= o
S TR AAY AR dAE AL &
Botact. gH3t 25719 == SlAAe] gk MSDS
T QUHEE TR0l H|HA &2 1071¢
MSDSE A2t 157 =& 3]4A] MSDSef| thsto] -

Ygeel AAEL WE BAN:

Equation 1)

No. of substances indicated in

_ MSDS among detection substances X 100
No. of substances detected as a

result of qualitative analysis

Component
Match Rate(%)

- 30M HEE & SMECl TEEE Y SEATEAXZO| Lo Tt A7 343

. Zap 2 o0&
1. =2 SIMHQ HEEM
524 AYoA £ 8 &A= A5 4
At 7 SAA|, A B4g Tg S84, 9 =
2 YA 5 AME 8o meEt AEFER RS
Table 3| Yepitt. et JAA7F o= 71
ok, A 574, vl E o FAl= 41, &R ol
g SAA|, GRA7E 42 1714 0] 31
GC-MSDE &3 A=4 a4 A=ntE1Hd
A g3 AUEHS A T2 TIH(NIST MS Search
2.0)°] &= 0= o4 1f AHEYY B
sto] AXA|ol= =22 ERIgH 23 HEH SeeEd2
AAH o= 104F 283702 Yebeth. 849 5
MSDSOl| B3t dEE4 (substance of unknown or
variable composition, complex reaction products
or biological materials, UVCB)Z HA|H o=

Table 3. Manufactures, uses and types of paint thinner collected

Packing material

Price per liter

ID Type of paint thinner Manufacturer Application field fuelumne, uiie L) (unit: Won)
1 Urethan thinner A Camouflage tin (18) 8,750
2 Epoxy thinner A Camouflage tin (18) 11,250
3 Lacquer thinner C Automobile repair tin (17) 2,765
4 Urethan thinner D Automobile repair tin (18) 3,667
5 Urethan thinner A Automobile repair tin (18) 7,250
6 Urethan thinner A Automobile repair tin (16) 13,750
7 Degreasing agent A Automobile repair tin (4) 5,500
8 Urethan thinner A Automobile repair tin (4) 8,750
9 Lacquer thinner E Construction and general plastic (1) 3,000
10 Sobu thinner E Construction and general tin (4) 3,000
1 Enamel thinner E Construction and general plastic (1) 3,000
12 Epoxy thinner E Construction and general tin (4) 3,000
13 Urethan thinner E Construction and general tin (4) 2,500
14 Lacquer thinner F Construction and general plastic (2) 2,500
15 Epoxy thinner F Construction and general tin (18) 2,500
16 Enamel thinner F Construction and general plastic (2) 3,000
17 Urethan thinner F Construction and general tin (18) 2,500
18 Lacquer thinner A Construction and general tin (0.9) 6,667
19 Acrylic thinner A Construction and general tin (0.9) 6,111
20 Enamel thinner A Construction and general tin (0.9) 6,111
21 Epoxy thinner A Construction and general tin (0.9) 6,667
22 Urethan thinner A Construction and general tin (0.9) 6,667
23 Lacquer thinner B Construction and general tin (1.8) 5,000
24 Enamel thinner B Construction and general tin (1.8) 5,000
25 Urethan thinner B Construction and general tin (1.8) 6,500
Journal of Korean Society of Occupational and Environmental Hygiene, 2022: 32(4): 340-349 www.kiha.kr



Table 4. Detection rate by chemical substance and legal hazard category revealed as a result of qualitative analysis

Legal hazard category

No.  Substance name  CAS No. DSSCION work  Specal 'EIRSRES BEERS  Spec
rate (%)  environment he_alth_ allowable requiring management
measurement - examination ‘(-0 management materials
1 Ethyl benzene 100-41-4 40 O O O
9 ,(vll\/ﬁtE% isobutyl ketone 108-10-1 28 O O O
3 Toluene 108-88-3 64 O O O O
4 Tetrahydrofuran 109-99-9 20 O O O
5 n-Hexane 110-54-3 32 O O O O
6 Hexahydrobenzene 110-82-7 4 O O O
7  2-Butoxyethanol 111-76-2 12 O O O
8  Butylacetate 123-86-4 48 O O
9  Ethyl acetate 141-78-6 20 O O
10 n-Heptane 142-82-5 32 O O O
11 Hydrazine 302-01-2 4 O O O O
12 Methanol 67-56-1 28 O O O O
13 2-Propanol 67-63-0 28 O O O
14 Acetone 67-64-1 48 O O O
15 n-Butyl alcohol 71-36-3 8 O O O
16 Benzene 71-43-2 O O O O O
17  Dichloromethane 75-09-2 12 O O O O
8 NEk 2enone 7898 4 0 0 0
19  Methyl acetate 79-20-9 20 @) O
20  Xylene 1330-20-7 44 O @) O
Total 20 17 5 20 2
AR skeha RS mfofslr] & Algkdol Slnk” oJ#sto]  GC-MSD(gas chromatography(Agilent,
AEH T 104359 35h=4 5 Table 40 Yehd 7890A), mass selective detector(Agilent, 5975C))
A3h o] ARIRHARZAY AP A186R 19 B 71712 Bof HARAT A 242} 95% ol4fe] A e
A EEA di FolidAbE 203, AP R 2 A AdEo] AEH= Zelskiith
A2 A201% W ESA73AT i fol iR AR dE Y7t =9 SkEdE &7
17&°19th. 51871 olst 4 th falidAk= 5% (64%), FEOMAEIC|E(48%), OME(48%), A=
ojglown, AtRbdE Aol et 2] A420, 439, (44%), ogHAI(40%) ol o™, ol= Paik er al
4402 # HHAY FEEY SR 205, 15 (1998)9 A+ Aot AR
SuPEe WA slolEatd 5 2%5olgith
53] #idlo] HEH 2719 & 34A= JA AA 2. T2 3|MH|Q MafeA
Q1 FAfollA] A4tsto] Alieal Q= A58 D Ui = L= SAA19] LR v AlE HIlo g 2
=& #A INALt S SAAolt. TR 3]AA] 2 T Zo|& Agsto] EA AEH 712, HiE, 571
Mo} gett WAl xot RS HASSH] flste] & A 59 34 Ao wet SR T £t Hetuz

FollA A& GC-MSD ¥41717]9} €} 7]3ho] 2A

o
=

www.kiha.kr
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Table 5. BTEX Content by type of paint thinner
) ) Content(%)
Type of paint thinner ID Total
Benzene Toluene Ethyl benzene Xylene
1 - 7.72 - - 7.72
4 — — — — —
5 - 30.08 2.05 18.89 51.02
6 — — — — —
Urethan 8 B B B B B
13 - 4.62 - - 4.62
17 3.85 15.49 0.73 7.16 27.23
22 - 31.40 25.49 22.51 79.40
25 - 8.37 - 40.49 48.86
Mean 3.85 16.28 9.42 22.26 51.81
3 - 27.38 7.22 62.31 96.91
9 - 11.77 - - 11.77
14 3.68 14.99 0.71 6.96 26.34
Lacquer
18 - 30.26 30.07 26.68 87.01
23 - 40.74 2.50 48.18 91.42
Mean 3.68 25.03 10.13 36.03 74.87
2 — — — — —
12 - 7.40 - - 7.40
Epoxy 15 - 5.06 - 3.85 8.91
21 - - 6.82 52.47 59.29
Mean - 6.23 6.82 28.16 41.21
1M - - - - -
16 - - - - -
Enamel 20 - - 15.17 14.90 30.07
24 - (LOQ - 28.28 28.28
Mean - - 15.17 21.59 36.76
Degreasing agent 7 - - - - -
Sobu 10 - 100 - - 100
Acrylic 19 - 14.08 8.66 62.92 85.66

AZ AR 2 =7 XA AFRAAME 543 A
2 FEso] 5 A9 TR JHAE 58
I ALE T AW, A0z FESI H7|gH}
(Park, 2002).

22 ATY == IAACA FEEe 58]
Ayolsittd SlehEZ ] dFS YEZCZ Hotstr] of
HEEE 2 Ao R AR YR T8
A=ZRQl Hidlo] Z3E BTEXE AHE dsto] HFE
A& s9tt. GC-FIDZ E4ste] AE% BTEX &
= 7 IXAERE Table 59 YeriAct.

.I[-)* oE
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=
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aLr AH
2= o

=7 3
iz = OoO—

4 25719 =8 SAAeA Al 27, =<
1670, olg¥Al 1074, A (o-, m-, p-xylene) 13
N7 AEEQH == IJNAE SFERE FENES
o 2et SAAL}F A SAA A 147K 0= 7}
79 il ’\—4 BTEX7} H”ﬂﬂ ‘:} 16719 =& 34
o|5l= Yeld 24H
100%& WA Exsila
SlAAe A 71
2 Ut 10719 =8 SJAAA HEH olgwzl

0.71~30.07%= = AL A SJ4A
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=

HA
3

oNH 7H = FFS Holth 13749 =2 A
A A28 2UDL 3.85~62.92% Hole] FelE 1
gon] of=g AN 71 B B Bk

2 2

=
o =

w
=
>

MIO)

F(CAS No. 71-43-2)° sl IARCOlA = B
ALE 7|Hro g 1987WHE Group 1 carcinogen®
2 ERoh glow, I Uo7 A, e RY o
4 EZ 274 4ol dRle® AA|star Qlth
(Baan et al, 2009). "= A AZ7HH 3]
(American Conference of Governmental Industrial
Hygienists, ACGIH)°A% &RIE Q1A L4l
Al(Confirmed human carcinogen)®2 EHFo}il
UHACGIH, 2022). &yt &5 (Ministry
of Employment and Labor, MoEL)%E HIAS Aol
Al S5 I A7 A= 249 & 1A= &
A4 EFola 9lon, ki IAA9} 22 &5
=9 3% EdE=dQl WA o] 0.1% o4
of= Y FEEE FEste] HEskal ok
AR A7 Eo] TS 17 HE 12).

25719 == INAIE dies AR Zxt WA
O] g7t SRl FARY ALt gt == S]A4A] 271
BWE ez WA TFE =ERIsh] A
GC-FIDE AR&sto] A=At 23 Z2F 0.039,
0.040%= UEY 1-&=a7o] #ei) foied &
F 7120l= vIAA 23 ek Paik er al(1998)°]
Bt WA §F 56.7%7F 7P =942, Lee er al.
(2003)2 1.8~74.7ppm, Kim er a/(2006)}2 0.3~1.2%
£ HIst k27| 5 HE A Aebgel ot
A48 FAS Bk 284 2022¥ ACGIHONA
50| PAS I E2 REVNA IFE & F U=
HAY L27]&E 71 ARPTESEAEE7IE(TWA)
0.5ppm, YAIZF=Z7|2(STEL) 2.5ppmolA TWA
0.02ppm, STEL 0.1ppmSl.& 7|5 258 © &5t
Al AlQrste] 2022 Notice of Intended Changes List
(NICs)oll SAHsFALL, AMARPARAAFHNA =45

gol

=

T LR T getrAlolA T F 2719 A=
Al WA ko] ZFzE 0.013 0.05% HAEENeH, 4
g Y7 =A2RlolA 7] § s%= 0.01~6.55ppm
olictar B st ¥ ITHOSHRI 2013). Choi et al
(2019)2 A9-F=AlE(petroleum-derived products)
o WAl S E 52 245k 8% 340]

, 8 B9t HASHE FAIE Eolu 0.1% ofstke] |l

R
i)
ﬂoh
o
it}
(ol
>
X
[t
Dy
ol
_?L
rir
}_r
%
i
rlo
o
o
B
fifo

zioto] w=2d £ oy Basiyict. & wiAle] 9
o] 0.1% mlvtolate ARgdl= AP 9] 7o) uf
gt 7] ¥ 57} ACGIH TLV 40 =g 4 9
ouz ARIRPAREZA7|E T3t F2loA kAL =
S3E0] Higt By folEd] HiE Ve shek
B9 57, BA ¥ EAPHEARIRO #gt 7|2
A112EEYLA)Y] MSDS FAAE 714 HAls=o
I3t HAEZE @5ttty & 5 Qo

HALS SRt TR SlAA9 dpge] et 71E A
T AL 8|5t Table 69 YeF AT Winder
& Ng(1995)9] 4 Aiox= 2070 A= F 37K
(15%), Paik er a/(1998)9] Ao 1087 A&
% 870(7.4%), Lee et al(2003)2] AToA= 7071 Al
2 770(10%), Kim er a/(2006)2] dAFLolAE 4171
AR 5 4709.8%)04 HEH ACeFE BEUEFLE 2
ATl E 2570 AR F 27H8%)NA HEEHILH,
IELeFHA EEREEY 5 VS WSS
o Etolal op7kR] HEEHI 9o, UYRIE:
A FoE 5= Qo olo digt |7t P gsict.

4. MSDS ME&1} L2=

= S4A 3 Al A2 MSDS Alg 9 AA] o
BE AR A3, #3257 AlEe] MSDS B8
R34 QUAth BA Kim er a/(2006)2] A+ At
oA yerd 29.27%4170 & 1271 A18)9] AlsE H
H 100%2hs ¥ o222 YEht 22 ShEd A
Z 9 ARIAIE Yo E 3 R ARiE
718 59 ASA] Ae s A B ¥t A

Table 6. Comparison of benzene content in paint thinners with other studies

Benzene This study Other study

detection (2020) Kim et al (2008) Lee et a. (2003) Paik et a/. (1998) Winder & Ng (1995)
Frequency (%) 2/25 (8) 4/41 (9.8) 7/70 (10) 8/108 (7.4) 3/20 (15)
Content (%) 0.039-0.040 0.3~1.2 0.00018 ~0.00747 0.1~56.7 0.5

www.kiha.kr
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3} 5ol 711 & 4= Qlrh AR Ay} of
SRS TAR B8 AXJA, o A, HF
(A8 A SolME 71491 sehad BARA ¥
A B PTE] 5 FAEE BolA sekEdS
AAZCE BT & IEsF Foto, v wifHe
MSDSoll &3t oA fofjgtetEad #e sk Eol
A= ES IhEdY] £ - BA 2 =Eekd
BARR #E 7&(-8 s FAl A2020-130%)
A13z28}F A|15%0] Wt MSDSE AAFEAIgo U A
24 FHE AT = A =HAY, AR E HEF
oM HAHIE Bof AT 4= o] I HEgo]
THE AE 52 AR & d8E oA =
o} Z12fvh MSDSOll 23 B2 HHo} Mo g
ol H 8o] 52 FEAY| Qlo] X FA=E
AFE ot m= AP E A (Occupational
Safety and Health Administration, OSHA)2] 53
FEAGAHE MSDS 167} &5 & sAte] A% |51

goll et JEE ofsfist== Skl b

ot
~
%
&
i
el

A & AT & A=E AFRATE, =EFE,
GHS Pictogram, $& Al AW 5 & dQ3t AR
of ee MBI T 4 AT % Y YuAY

H(OSHA, 2022)& Aled =87t St

MSDS 243 Al A&l g7 sishEdo B34S
TA] Z1AoHA Ho] Yol Etokal ARGt E
Al 112x0] oA FLuda} HA=o] kFAof|A
gt AFgE 2T 27 A 2 sEHE
T8 oA 591 whop o sfeEZ o
A 2 FRFS oA AEE S F Qo] AE 74
2S84 ek MSDS FAAR] EAetof

]

=
i oN rE

i

lo

=

A& meslr] of=te], 3" 25749 MSDS &
Hlgo] 23t 10719 MSDSE Afdt 1570k
o= e ool dEd sehed #8482
AA&2 Wit AIE Table 701 UERHIIT.

of MO of oX oF [

2,

Table 7. Component match rate of chemical components between MSDS and qualitative results with GC-MSD

No. of
Type of Sample : : Component
paint thinner No. Substances Substances listed in MSDS match rate (%)
detected among detected substances

4 14 4 29

13 7 2 29

Urethan 17 11 3 27
thinner

25 31 3 10

Mean 24

3 8 7 88

9 8 3 38

Lacquer 14 14 50
thinner

23 21 10 48

Mean 56

11 5 0 0

Enamel 16 18 0 0

thinner 24 47 0 0

Mean 0

2 100

thinner 15 13 6 46

Mean 65

Sobu 10 1 1 100
thinner

Total mean 41
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Table 8. Differences of BTEX contents between MSDS and quantitative analysis results

Content difference

No. of samples M* Qx* B % 6~10 %  10~20%  21~60% »50%
Benzene 2 2
Toluene 15 2 3 5 5
Ethyl benzene 12 7 5
Xylene 14 1 1 1 1 6
Total 43 1 10 8 1 M

*. Described in MSDS, but not detected in quantitative analysis
**. Not described in MSDS, but detected in quantitative analysis
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