2e)
)
2 24
J
Sh

o}
—
;O_l

e

E

;O_l

B

%
SRR

)

I



AHARS

A
E

~
_,wo_l

o

64

20034

g » 7 3 3

o

1



o] Bzst MAteteE

SRTE

HN
ook

SRR

HARS 9

AR B e

20039 69



!
o)

N

o177

=

=

o e

s
—a

173t o 2

e}
RS

doll AR A Al

a3 Ak

i

Ho

ArEG Y,

ol A

==
=

ks

Jn

|

K

o410 ofug ofn

M4 %

B oAb A s

3]

£ 9

A4 9] ke

WE

o]/
o

1
JE

(<3}
A

PN
g

3ol

Aol 2 ¢guth =@ 718 9L u s

!
H

—

IR

o

o

)

el

o] Ty

K
Nlo

oy
1o

jant

s}
of

)
B
=0

!
Tor

%ol o

Aol ol Qo]

]

Aol AA
6

20034

o] SiukebA] &

s

A

Rz

1)

=

k]

=

=

= o



]

ol
of
al 7

a

A

<+ 10 0 O

T o

N

al 7
el

]
e

T

2. MSDS #ts.9]

12

X

I

o
e

e
o
g

R

W

o

o
N

al7)

jgase)



2l

2}

E210] MSDS O] 8] ALE] weereeerreeesressseessssessseesanes

ks

TFRE 7

~O

oy

2

11
~13
- 14
15
16

12

Al 4

LS|
A

oA

AEEER
AEEERE

~
=~

B2
S|

23 22219 MSDS 0] 8] ALH] crererrrsssenesissnn

FE 29 total ion chromatogram(TIC) seeeereeseseeseeees

w
A5

)
it

ﬂ_

4. AFIE
E 6. 5091 MW AlE R
% 1 344

)
it

. 14

5
]
i

i

. 15



or

g

N

Xo
N
i

=

ol

14 AHE 22} A

9]

[e]
T

Ael

h=]
=

el A 3}st

A =AM RAARZMSDS)] A -HI AT o] FHAZ=TF A BE I gl

0
)

0

)
=

"K

)

ofp

o

I~
o

—_
o

oF
el

iy

puzel

A<k B A8t

B
fite)

!

g

%

d

v E

Kl

tof =

o7 #13]

o)
=

=
=

No

14 AFd A 4070 42F 5091 n

o

1

}= 509

o

W

712l 9

BARE 84 2

%

2

49

E A EA %

A
s, ¢

AZD 4704

S
=

47025k 5021 R A F ABAANY 271, B3

o]
H

Az 3ME, FEAEFAZY 47149

S
=

A3

~El
— =1

o] GC-MSD=

5021 o]

-
.

ARAAZ ] HAAE 14 B nujR]o] o] o] e

Ay Aol mlske] 5091 W)

1

ARAZZ O WA G 5091 ool Hu =AMt

=t

o] o 50¢!

=3
H

<
o

th

z:;l_

A

145 497 ERoh 5090 MEe AR v

jang



Setal 5091 o4k AF el Hla) 5091 H AR Fo] BALAH AR R T

o] : MSDS, ER34A, Ta74, #eltEAk



I.A 8

d AAd ez

=

T

B8R

of

A 2.

ki3

o]
OECD(Organization for Economic Cooperation and Development) 3]

fsi3
=

A58 )

=
=

MSDS(Material Safety Date Sheets)

51_

FEU F500
39+ 5, 2001).

]

& S7holA

gluete 3t

o
5

-
it

(

o}

go

2%

1|

o

B

o

, 2000).

1THE

ﬁo
B

At}

Fd A o =

L=
< At

[eXe:]
17

il

8] A [(thinner)+= =&

o Abg-% =

&

sto] AAjET ojm &=

H538t7] 9

KeN
=

kv
=

A2

14171

S

Arkstel HEE A

f

1991).

)

gout hAe mRASe 5449

A )

j
a

bo Al el A wab ol

Rl gAgle] PAAR BE grhal A%s

=
©

S|
Ay



A7 o

b glel

o glo] A1§3

_Z,_
e BB I ES-PARS OB RER B R

o].‘g

.

oF

TR

il
u._mo
ze]

o)

—

Y
ai

)
olo

3

Aale] A}

1
L

& F5st7] wiolth. wepbd S22

0

X
]

el

of Algsta A edob A7

—_
fie)

N
e

o

o

o 5o A

&

Ao AAA

1

LIS Sk

o

FEjuEtel M= BEARS] o]

Fod

S

RS AV E

Hr

222} A

BE

)= Aot B A% (Occupational Safety and Health Agency,

7b vk A,

FSlaL, 1985

o

e

el
Z]T_

OSHA)o| A= 19834 6009]%¢] 3}8}

2000). 1995

A

(U A

S

B

ske] 1996. 7. 15-E Al

A4

KeN
=

"ol B AL

Hlo

frod

N

®O

R
R

o]
A

Zr\_
Ao Rz} zae] o

X
=

Fo] HFste 2227 A

s

—
st

£

Aol AA E= AA

W

)

)

IoF

Fal Qloh 5091 o] T4t

S

hes

)

AR A

Faz 9lo} 5001 w

836‘

so] %

712l $1E

A%

d

AR

2=

=
|

o}
_,AO
oy



Age MAEA BRFEA} wAnE Fela ATk mFR2002)9
shw 5091 Hlw AR A WA A 71.3%7 WA 58 59
o
A A RS AQTeh A 2RAe] FaweAA oA - ny

=)

Bh AR el Al A Asl o] 22.2%F AAEAL glo] 53 EHE FFs)

rlr
B>
!

¢

o)

delol Tad dgds & HRloly ol =AMARAARS] #HHE TP

:
il
e

o] A=rt AlPE o]F AYF F HF FEA] gidt EFtdn ARz 9
2o #3le] FE(1996), ZAA(2002)0 olste] ZAF AEon #Ets
As g & FAe mEst Emd =g AlgstE 344
(thinner)®] A A&7 MSDS%e] sidEde] dx 9 2g4d Aol #ato

AeA 1999 2R =Y AATHANM, o A4 H(2009e AE =

wRRelE BAsHe 509 ol A F} 5091 VIR Algge] B R sk A

H OERAS Wde® MSDSAR &8 9 B A g A E vetstar

b1

T A ARgshaL sl A SMAIE GC-MSDRE s w4 ste]

44 F A 4R} MSDSAR F AFEAS] A& vl GESA



sl AREAgnIY] 11

Ab 407049 5021 mwkArd A 40

4

5091 ©]

80714 o]

o

=

ES=S

g AEA ] 20704, SS5AEFAED 39704

el

EAEFAZY 10714,

S

AL

A

25714 o]

€]

=

PRI el M 2704, FAEAZd AN 8704,

D.

3z
ar

sheth(

S

o=
SetagAFA G 7L, SEAFAZAAA AaE

=
=

B
—~
o

—

A+

of Abgeki gl S4AS MSDSARE B A9

G| =
0
e
= =y
— | °*
X =
H o
‘A
|5
< | 9!
o
LO
=
| B
%o | ©
o7
o)
Lo
—_
~ Nro
o
o7
o
Lo
Mo
I

11
10
20
39

7
11
20
40

5454 24
R ES

19
40

A FEA ZY

4r
!

25

11

14

80




K1

ifd
T

3

o7 T4

5}

Abg A=l NI B Ae] Aol w7 256+

AHEH-F1).

T, peEgEae A A4,

=

b

A}

1l

1]-,1]

3) 841419
327l AFRE, A

~
o)

&

i d|
<0

| Mo HY

ke

3.

gas chromatography mass

3

5‘)4

selective detector(GC-MSD, Hewlett Packard, 5890 seriesIl)E ©o]-&3s}]

il

syringe filter(pore size 0.2 m, Millex-SR

=
=

AlFEA el SEA 25709 B A A]



25mn, Millipore Co.)& o]} 3le] EEES A

I 2. 4/\4;1] ;q/\ Trl:_L/\

A
ot
L
—
N

fs=)
Gl
j&
_0|Lr
2
N
jiAs
_0|L
pas
o)

9% GC-MSD #4]27]

Descriptions Conditions

Instrument HP 5890 series II-HP 5972

Detector HP 5972 mass selective detector

Column FFAP capillary column (50 m*0.2 mm <0.33 um)
Temperature Injection port 250 C

Carrier gas
lonization

Mass range
Injection volume

Split ratio

Detector 280 C

Column oven 45 T for 11 min
10 C/min — 120 T for 5 min
30 C/min — 240 C for 7 min

He 1.0 ml/min

Electron impact ionization

Scan mode (40 m/z ~ 250 m/z)
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Py 4(10.0) 2( 5.0) 6( 7.5)
MSDS*H % A= 35(87.5) 28(70.0) 63(78.8) 2.395
AZ Q2 ofF LA ZIir, 5(12.5) 12(30.0) 17(21.2)
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butyl acetate 123-86-4 10 150 710 200 950
ethyl benzene 100-41-4 9 100 435 125 545
meta—xylene 108-38-3 9 100 435 150 655
toluene 108-88-3 9 100 375 150 560
ortho—xylene 96-47-1 9 100 435 150 655
methyl iso butyl ketone 108-10-1 8 50 205 75 300
ethyl acetate 141-78-6 8 400 1,400 - -
2—ethoxy ethyl acetate 111-15-9 7 5 27 - -
xylene 1330-20-7 7 100 435 150 655
methyl ethyl ketone 78-93-3 7 200 590 300 885
para—-xylene 106-42-3 5 100 435 150 655
mesitylene 108-67-8 5 - - - -
2—butoxy ethanol 111-76-2 5 25 120 - -
1,3,4-trimethyl benzene 95-63-6 5 - - - -
1,2,3—-trymethyl benzene 526-73-8 4 - - - -
4-ethyl toluene 622-96-8 4 - - - -
n—-propyl benzene 103-65-1 3 - - - -
3—ethyl toluene 620-14-4 3 - - - -
methyl acetate 79-20-9 3 200 610 250 760
cumene 98-82-8 3 50 245 - -
tri ethyl glycol 112-27-6 2 - - - -
n—-cymene 535-77-5 2 - - - -
3—hexanol 623-37-0 2 - - - -
1-iso propoxy propane 627-08-7 2 - - - -
isopropyl alcohol 67-63-0 2 400 980 500 1,225
sec—butyl alcohol 78-92-2 2 100 305 150 455
styrene 100-42-5 1 50 215 100 425
2—ethyl-1-hexanol 104-76-7 1 - - - -
gamma-valerolactone 108-29-2 1 - - - -
cyclohexanone 108-94-1 1 25 100 - -
n-octane 111-65-9 1 300 1,450 375 1,800
3,5-dimetyl-2—cyclohexaen—1-one 1123-09-7 1 - - - -
2—(2—-butoxy ethoxy)ethanol 112-34-5 1 - - - -
4-hydroxy—4—methyl-2—pentanone 123-42-2 1 - - - -
triethylene glycol monobutyl ether 143-22-6 1 - - - -
2,4—dimethyl heptane 2213-23-2 1 - - - -
1-chloro tetra decane 2425-54-9 1 - - - -
12-crown 4-ether 294-73-9 1 - - - -
22(2-methoxyethoxy)ethoxyl ethanol

3610-27-3 1 - - - -
acetate
1-propene 42848-06-6 1 - - - -
pinacolyl alcohol 464-07-3 1 - - - -
1,2,3,5—-tetramethyl benzene 527-53-7 1 - - - -
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2,2,2-trimetyl pentane
2,3,3-trimetyl pentane
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toluene 108-88-3 11 100 375 150 655
2-butoxy ethanol 111-76-2 6 25 120 - -
ethyl acetate 141-78-6 6 400 1,400 - -
acetone 67-64-1 4 570 1,780 1,000 2,375
methyl ethyl ketone 78-93-3 4 200 590 300 885
2—-propanol 67-63-0 3 - - - -
butyl acetate 123-86-4 3 150 710 200 950
ethyl benzene 100-41-4 3 100 435 125 545
methyl isobutyl ketone 108-10-1 3 50 205 75 300
pinacolyl alcohol 464-07-3 3 - - - -
xylene(meta, para, ortho) 1330-20-7 3 100 435 150 655
2—ethoxy ethyl acetate 111-15-9 2 5 27 - -
2-methyl-1-propanol 78-83-1 2 - - - -
cycloheptatriene 544-25-2 2 - - - -
methyl acetate 79-20-9 2 200 610 250 760
1,2,3,4—-tetramethyl benzene 488-23-3 1 - - - -
1,2,3—-trimethyl benzene 526-73-8 1 - - - -
1,3,4-trimethyl benzene 95-63-6 1 - - - -
1,4—dimethyl cyclohexane 589-90-2 1 - - - -
1-ethyl-2,3—dimethyl-benzene 933-98-2 1 - - - -
1-hexene 592-41-6 1 - - - -
2,3-dimethyl butane 79-29-8 1 - - - -
2,3—dimethyl heptane 3074-74-3 1 - - - -
2,3—-dimethyl pentane 565-59-3 1 - - - -
2,6—dimethyl heptane 1072-05-5 1 - - - -
2—ethyl isohexanol 106-67-2 1 - - - -
2—ethyl toluene 611-14-3 1 - - - -
2—hexanol 626-93-7 1 - - - -
2—-methyl heptane 592-27-8 1 - - - -
2-methyl hexane 591-76-4 1 - - - -
2-methyl pentadecane 1560-93-6 1 - - - -
2-methyl pentane 107-83-5 1 - - - -
2-methyl tridecane 1560-96-9 1 - - - -
2-octene 111-67-1 1 - - - -
3-heptane 592-78-9 1 - - - -
3-methoxy—1-butanol 2517-43-3 1 - - - -
3—-methoxy—n—butyl acetate 4435-53-4 1 - - - -
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691-37-2
627-59-8
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110-82-7
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1640-89-7
110-54-3
39782-38-2
110-19-0
108-67-8
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71-36-3
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103-65-1
2040-96-2
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78-92-2
2207-03-06
13389-42-9
14686-14-7
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Abstract

A Study on the Management Status and Reliability of Material Safety and

Data Sheets in Medium to Small-sized Painting Operations.

Geun Hwan Kim
Department of Public Health
The Graduate School

Younsei University

(Directed by Professor Kim, Kwang Jong, Ph.D., P.E.)

Material Safety Data Sheet (MSDS) system, as a part of the occupational
safety and health legal schemes, has been implemented in Korea to
provide employees with the hazardous informations on chemicals.

This study was conducted to understand the management of MSDS for
paint thinners by surveying managers and employees who were treating
the chemicals, and the reliability of the MSDS by comparing the
consistency between the sheets and real constituents of the thinners.

Study approach includes surveying 80 plants, the half of them has less
than 50 employees and the half of them employed more than 51 workers,
using questionnaires, which trusted their occupational health management
to professional health corporations.

In order to identify the consistency between the MSDS and real chemical

components of thinners, 25 medium to small-sized plants were selected.
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Among the plants that had more than 51 workers, 6 were wood product
industries, 4 were plastic product industries, and 4 were metal product
industries. For pants that had less than 50 employees, 2 car servicing
industries, 2 wood product industries, 3 plastic product industries, and 4
metal product industries had been included. Paint thinners at the 25 plants
were sampled and analyzed by a GC-MSD.

For the understanding of the legal MSDS system and the compliance of
the sheets preparing and posting, plants that has more than 51 workers
showed better implements compare to industries with less than 50
employees. Most industries participated in this study were provided the
MSDS by thinner makers.

Many plants with more than 51 workers put the MSDS in work-sites,
while industries with less than 50 employees reserved the sheet in the
offices. This means that smaller companies payed little attention to the
MSDS and had little concerns on chemical managements.

The consistency between the real components of thinner and the sheets
were quite unreliable regardless of the size of the plants. There were
little differences by industry types for the consistency of the chemical
components.

Conclusively, plant managers in medium to small-sized chemical plants
should pay more attention to MSDS to settle the systems properly in the
nation. For improving the components consistency, tight managing the

chemical manufacturers may be one alternative.

Key words : MSDS, paint thinner, medium to small-sized plants,

plant manager.
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