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(GC-MS )

GC-MS



STY
1-1  STY GMS
GHS
1-2
STY (OEL)
STY ACGIHY
STY 20 ppm 1-3 . STY
STY GHS IARC 2B
B
STY 20 ppm?
4 STY
0.1L/min 20ppm  1/1,000 (0.02 ppm
)
STY STY
20 ppm 10 0.1L/min
20ppm  1/10 (2 ppm) STY
549 GC-MS (Gas chromatograph-Mass spectrometer)
STY



1-1. (STY) GHS
1 ppne4.26 mg/mé
I
CASNo. 100-42-5 1 mg/n?=0.23 ppm
CeHsCH=CH,
104.16
30.6 |
1452
Storra 20
300myL( )
0.9069 & 20
1-2. (STY)
20 ppm (TWA), 40 ppm (STEL)
20 ppm (85 mg/m3)
20 ppm
(DFG) 20 ppm (86 mg/m3)

US.NIOSH REL

50 ppm (250 mg/m3) TWA
100 ppm (425 mg/m3) STEL

US.OSHA PEL

100 ppm (TWA),C 200 ppm




1-3. (STY)

(IARC) 2B

(DFG)

US.NIOSH

US.OSHA

(
5 No0.50314 OSHA Method no 099 NIOSH Manual 15019)

5 No0.503149 OSHA Method no 095
NIOSH Manual 15016

GC-MS
400mg 200mg 2 258A
100 mm 6mm 4mm 1 2
0.02 40 ppm ( 1/1,000) <2
20 ppm STY
STY 2.04 pg 4086.4 pug
0.10 L/min
( 24 L)

5 No0.50313) OSHA Method no 099 NIOSH Manual 15016
GC FID (flame ionization detector)
GC-MS GC MS

2.0ml



m = 2 2

1 GC-MS

GC-MS
GC

10 pl

m/z 104 m/z 78

24.47
104.16

><1><1
Q =«

C=cX20X

(ppm)
(ug/ml)
O)

2 GC-MS

m/z 51

6890N Net Work System Agilent Technologies

DB-WAX 0.32 mm>=<60 m 0.5pm

J W

(10:1)

1L

He (1.0 mL/min)

200

35 2 )-3 /min-200 2 )

250

220

160

m/z 104 m/z78 m/z51




IR 0 T

1-1 GC-MS STY TIC Total lon Chromatogram

A8 g oobg X

= o =L

1-2 STY SIM

STY TIC total ion chromatogram 26.6
GC
GC-MS
STY 204.3 p g/ml 2.04 mg/ml 204.3 mg/ml 408.6 mg/ml
10 p I n=5 25.0 40.0 % 0.1L/min 240
4 12 76.7% 90.5%
3 Blank STY



% (n=5)
RSD(%)
Mg (ppm) Mean Sy

2.04 0.02 76.7 52 6.8

204 0.2 =10 | 864 59 6.8

20432 20 2 90.5 4.6 5.1

4086.4 40 2 =<2 90.3 25 2.8

STY 204.3 p g/ml 204.3 mg/ml 408.6 mg/ml
10 p | 25 40 % 0.1L/min 30
01 3 5
4 79.8% 92.5%
STY
4
% (n=5)
RSD(%
Mg (pom) TS W

0 87.9 2.1 31
204 0.02 1 86.5 35 40
3 803 45 56
5 798 36 45
0 915 22 24
20432 20 2 1 905 20 2.2
3 88.3 36 41
5 89.2 48 54
0 925 15 16
4086.4 40 2 %2 1 90.6 2.2 24
3 915 18 20
5 90.7 37 41




AREA

300000000 -

250000000

200000000

150000000

100000000 -

50000000 +

y =118958 x - 1248702
r=0.999

500

1000

1500

(ng)

2000

2500

2 STY 0 2043.2ng
STY 0 20432 y g/ml
3
5
5 STY 0 20432y g/ml
4 AREA
g/ml (Ppm) m/z 104 m/z 78 m/z 51
20432 40 =<2 | 242659478 | 82647410 | 36786540
1021.6 20 120210563 | 41879682 | 18026531
510.8 10 /2 | 56428328 | 20446587 | 9474835
102.2 2 =100 | 9813491 | 3385865 | 1597472
10.22 0.2 =10 | 910238 328732 150863
1.02 0.02 70279 24987 11874
0.00 0.00 0 0 0
6 LOD LOQ LOD
2 1/1,000 sD sD




3 LOQ pu g/sample

SD SD 10
6 LOD LOQ
ng 10 20432
0.999
LOD (jag/sample) 0.087
LOQ (jug/sample) 0.289
0.289 p g/sample
24 L 2.83 ppb (0.0028 ppm) 7
7
0.145 jg/ml
24 L 2.83 (ppb) (0.0028 (ppm))
5 No0.50319 OSHA Method no 095 NIOSH
Manual 15019 STY
STY ( ) GC-MS
24 L ( 0.1 L/min) 2.83 ppb
(0.0028 ppm) 4 (0.02 ppm)
STY (40 ppm)
4 ) 5 (79.8% 92.5%)
STY
GC-MS
SIM STY 3

10



STY

24L STY 2.83 ppb (0.0028 ppm)
A B 10 1.0 L(0.10 L/min><10
67.93 ppb (0.068 ppm) 2 20
ppm  1/10 STY

1)

2)

3)

4)

5)

6)

American Conference of Governmental Industrial Hygienists (ACGIH). 2013 TLVs and BEls
based on the Documentation of the Threshold Limit Values for Chemical Substances and
Physical Agents & Biological Exposure Indices. ACGIH. Cincinnati, OH, USA.

(2013 ) 2013:55 182 - 208

2 12 24

No.5031 265 - 266

17 9 13

OSHA Anaytical Method no 09, Styrene, Occupational Safety and Health Administration
(OSHA) Technical Center. United States Department of Labor, Salt Lake City, UT, USA. 19809.
NIOSH Manua of Analytica Method (NMAM) 1501 Hydrocarbons, Aromatic, Group B
(Styrene). National Institute for Occupational Safety and Health (NIOSH), Cincinnati, OH, USA.
2003.
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= C¢H:CH=CH,

: 104.16

CAS Ne: 100-42-5

(OEL)

OSHA (PEL)
NIOSH (REL)
ACGIH (TLV-TWA)

20 ppm
100 ppm
50 ppm
20 ppm
20 ppm

0.9069 at 20 BP 145.2

MP -30.6 VP 5 torr at 20

Styrene  monomer
Ethenylbenzene Styrole

Vinylbenzene Phenylethylene

258A
( )
0.1 L/min
240 min (24.0 L)
4086.4ju9 2.04pag
5

79.8%-92.5%)

76.7
90.5

2.04pg
86.4 2043.2g
90.3

20.4pag
4086.4u9

3sD

0.044pa9/ mL

(0.85 ppb 0.1 L/min><4 h)
10SD

0.145pag/mL

(2.83 ppb, 0.1 L/min>=<4 h)

(GC-MS)

( ) 2.0mL (60min )
GC-MS  6890N Net Work System
Agilent Technologies
DB-WAX (60 m>0.32 mm, 0.5pam)
aow
He (1.0 mL/min)
35 (2 min) 3 /min
200

200 (2 min)

250
220

(10:1)

1pL

SIM

( ) m/z 104 (m/z 78

m/z 51 m/z)

1.02 2043.2pag/ mL

No.5031

265 - 266
17 13

NIOSH Manual of Analytical Method (NMAM) 1501 Hydrocarbons, Aromatic, Group B

(Styrene). National
Cincinnati, OH, USA. 2003.
OSHA Analytical Method no 09,

Institute for Occupational

Styrene,

Safety and Health (NIOSH),

Occupational Safety and Health

Administration (OSHA) Technical Center. United States Department of Labor, Salt

Lake City, UT, USA. 1989.

26 2 27
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