


CAS.No. 25013-15-4
m-,p-
] P .--:_=__I Ha
CoH1o
118.18
0.896 g/cm3 (20 )
170-173
77
0.15kPa (20 )
OSHA —
NIOSH —
ACGIH TLV-TWA 50 ppm
TLV-STEL 100ppm
MAK -
m- (3-
) p- (4- ) 60/40 4-tert-
TBC 10-15 ppm 45-55 ppm
2 EPA OSHA
GC-FID
OSHA

method 89, 56



EPA NIOSH OSHA BS EN
Organic vapors
(NIOSH Method #1501) #1501 Method #07 -
(3
80%
1),2).3).4)
SKC
20 50 31,000 620 /
TBC10%
TBC 10%(v/v) TBC
3.6 mm 5.6 mm 100 mm
mg 50 mg
SKC
1.5 mL
1.0 mL
3.
(SKC)
(%)
1E 0.001E 1E 0.001E 0.001E 0.001E
mean 95.9 36.1 93.2 57.6 82.7 86.6
SD 1.2 17.4 0.5 1.7 2.2 1.3
C.V. (%) 1.2 48.2 0.6 3.0 2.7 15
n=3

4 1701 14%

186%

100



© O 20

10 1 100%
624 6% 124%
m p
4
1 puL
C o ex10x 2447 1 1_ >(0207x1x1
R TT-ET- R M Q" e
(ppm )
(Hg/mL)
(L)
4,
GC-2010
SH-Rtx-1701
(14% 186% )
30 m>=0.25 mm, 0.25 um
50
250
FID
250
1puL (1:50)

1.0 mL/min(He)

1mL 1hr

Anasorb CSC, Coconut Charcoal (TBC)
226-73 (100 mg/50 mg) (SKC )
Cat.No0.264S TBC
(100 mg/50 mg)

GSP-300FT-2
100 mL/min

240 min




2-Methylstyrene* ( Cas.No0.611-15-4) P/N M0259 o- ()
3-Methylstyrene* ( Cas.No0.100-80-1) P/N M0260 m- ()
4-Methylstyrene* ( Cas.N0.622-97-9) P/N M0428 p- ()
Vinyl toluene Monomer* (m- and p- mixture) P/N M0028 ()
4 tert-Butylcatechol P/N B0739 ()

P/N208-01886 ()
* TBC(4-tert-butylcatechol)

TBC 100 mg 1 mL 3

2 11591.0 pg/mL 13 uL
25 R.H.50% 100 mL/min 4 hr

0.02%( )
97.3% 4

5.
mean SD RSD (%)
97.3 0.46 0.47

0.02% ( ) 0.006 30.0
n=>5
2 100 ppm 1/100 0.5 ppm
0.05 ppm 24 L
13 pL 1puL

25 RH=50% 100 mL/min 5 min
6,7
85%



Gastec 4-ter- 100 mg/50 mg
(%)
0- m- p-

MO ean [ SD | Cv.(%) | mean | SD | C.V.%) | mean | SD | C.v.(%)
1%52?5150 95.0 4.5 4.7 102.3 6.1 6.0 91.9 0.4 0.4
(gz;lé) 86.0 1.5 2.0 91.3 1.8 2.0 92.2 2.2 2.4
(050'ng) 101.5 6.0 5.9 94.3 10.5 111 102.4 2.5 2.5

n=>5
7. SKC
SKC Anasorb CSC, Coconut Charcoal (t-butylcatechol) 226-73 (100 mg/50 mg)
(%)
0- m- p-

H9)  ["mean | SD | CV(%) | mean | SD | CN.(%) | mean | SD | CV.(%)
11(529;)0 96.4 2.3 2.4 94.6 10.9 11.6 87.8 1.1 1.3
(Szfé) 80.8 12.9 15.9 83.2 9.2 11.1 76.9 5.9 7.6

5.74
(0.001E) 85.1 5.3 6.2 85.6 8.3 9.7 82.3 10.6 12.9

n=>5
4 1 o-
Rt:34min m- Rt 35 min , p- Rt 36 min
5 oM V(x10,000)
4.0 m- Rt;35min
3.0 o- Rt;34min i
' AN Rt;36min
2.0
1.0|
00—
5.0 10.0 15.0 20.0 25.0 30.0 " min



2500000
2000000 /
1500000
s ¥ =325.86x
5 Re=1
1000000
500000 /
0
1000 2000 3000 4000 5000 6000 7000
2-MeSTY calibration curves
ug/mL.
25000
20000 /O
15000
s y=32114x
£ R?=0.9998
10000 /
5000 Of/
0
0 10 20 30 4 50 60 70 80
2-MeSTY calibration curves
ug/mL

2.

5.96, 5.92, 5.90 pg/mL TLV-TWA; 50 ppm 1/1000

LOQ

0.02 ppm p-

g

5

6.18 24730 pg/mL

0.9998

2500000 2500000
2000000 / 2000000
1500000 1500000 /
y = 323.35x
R2=1
1000000 1000000
y = 33245¢
R2= 09999
500000 500000
0
1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 5000 6000 7000
3-MeSTY calibration curves 4-MeSTY calibration curves
ug/mL. ug/mL
25000 25000
20000 / 20000 /)
15000 15000
s y=32512x .
] R?= 09999 H
10000 10000
y =31753x
R2=09999
5000 dzﬂ/ 5000 /
0 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 0 70 80
3-MeSTY calibration curves 4-MeSTY calbration curves
ug/mL ug/mL

3

0_
0.03 ppm

100 mL/min 10

0.25 ppm

m-

8-1

o

0.13 ppm p-

LOD 10
100 mL/min

0.03 ppm m-

4

0.21 ppm

pg/mL

5.96 5956.6 |

1.000

LOD (pg/sample)

1.19

LOQ (pg/sample)

3.96

24 L

LOQ (ppm)

0.03

1L

LOQ (ppm)

0.25




8-2 m-

pg/mL 5.92 5915.6
0.999
LOD(ug/sample) 0.63
LOQ(ug/sample) 2.09
24 L LOQ(ppm) 0.02
1L LOQ(ppm) 0.13
8-3 p-
pug/mL 5.90 5900.0
1.000
LOD(pg/sample) 1.03
LOQ(pg/sample) 3.44
24 L LOQ(ppm) 0.03
1L LOQ(ppm) 0.21
2 100 ppm 1/100 0.5 ppm
0.05 ppm 25 RH=50% 241
luL
13 uL 100 mL/min 240 min
90%
9,10
9 ( )
Gastec 4-ter- 100mg/50mg
(%)
0- m- p-
(Hg)
mean SD C.V.(%) | mean SD C.V.(%) | mean SD C.V.(%)
11(52?51)0 98.2 7.0 7.1 94.9 2.10 2.2 97.3 0.46 0.5
57.42
(0.01E) 90.1 1.56 1.7 93.3 241 2.6 90.2 0.37 0.4
5.74
(0.001E) 97.7 9.03 9.2 97.0 2.55 2.6 90.8 4.49 4.9




10 (SKC )

SKC Anasorb CSC, Coconut Charcoal (t-butylcatechol)226-73 (100mg/50mg)

(%)
o m- p-
(Hg)
mean SD C.V.(%) | mean SD C.V.(%) | mean SD C.V.(%)
11(5ngl)0 93.1 2.9 3.1 97.7 8.0 8.2 85.8 1.80 2.1
57.42 107.8 1.77 1.6 105.5 4.83 4.6 106.7 4.83 3.3
(0.01E) . . . . . . . . .
5.74
(0.001E) 99.1 6.17 6.2 96.9 8.42 8.7 100.3 | 11.00 11.0
n=>5
2 1puL 13
pL 100 mL/min 5 min 25 R.H.50%
SKC
0 4 25 1 3 5 (7
SKC
3
90%
11-1. o ( )
Hg () Mean SD RSD(%)
0 100.0 =+ 5.6 5.6
1 90.9 =+ 8.0 8.8
115910 2E 3 92.6 + 05 05
5 83.2 + 7.5 9.1
0 100.0 + 8.51 8.5
1 90.1 + 9.38 10.4
5.74 0.001E) 3 90.1 = 5.45 6.0
5 84.9 + 5.36 6.3
7) 84.1 + 4.18 5.0

n=3



11-2. o (

Mg () Mean SD RSD(%)

0 100.0 + 5.6 5.6

1 90.6 + 7.7 8.5

11591.0 2E 3 91.5 =+ 8.7 9.5
5 70.4 + 1.0 1.4

0 100.0 + 8.51 8.5

1 88.3 + 5.52 6.3

5.74 0.001E) 3 84.9 =+ 4.21 5.0
5 72.2 =+ 12.99 18.0

(7) 78.3 =+ 16.23 20.7
n=3

12-1. m- )
Mg () Mean SD RSD(%)

0 100.0 + 4.1 4.1

1 93.2 + 3.0 3.2

115910 2k 3 93.6 =+ 7.0 7.4
5 86.6 + 8.2 9.4

0 100.0 + 9.14 9.1

1 92.7 + 9.67 10.4

5.74 0.001E) 3 92.2 =+ 8.24 8.9
5 85.9 =+ 8.03 9.3

(7) 86.2 =+ 10.68 12.4
n=3

12-2. m- ( )
Mg () Mean SD RSD(%)

0 100.0 + 4.1 4.1

1 95.2 =+ 5.0 5.3

115910 2E 3 95.2 =+ 8.4 8.8
5 81.5 =+ 2.8 3.5

0 100.0 + 9.14 9.1

1 91.8 + 5.13 5.6

5.74 0.001E) 3 95.9 =+ 5.18 54
5 81.0 + 16.3 19.8

7) 75.4 + 14.46 19.2

n=3



13-1. p )
Hg () Mean SD RSD(%)
0 100.0 + 3.6 3.6
1 95.5 + 9.0 9.4
11591.0 2E 3 102.3 =+ 6.1 6.0
5 91.9 =+ 3.6 3.9
0 100.0 + 6.10 6.1
1 98.5 + 8.82 9.0
5.74 0.001E) 3 95.2 + 9.07 9.5
5 90.2 + 7.12 7.9
) 92.1 =+ 2.37 2.6
n=3
13-2. p- ( )
Hg () Mean SD RSD(%)
0 100.0 =+ 3.6 3.6
1 94.9 + 5.2 55
11591.0 2E 3 05.5 + 7.7 8.1
5 80.6 + 2.0 2.5
0 100.0 + 6.10 6.1
1 96.8 =+ 8.15 8.4
5.74 0.001E) 3 90.0 + 2.89 3.2
5 84.5 + 9.38 1.1
(7) 87.1 + 11.36 13.0
n=3
14-1. o SKC )
Hg () Mean SD RSD(%)
0 100.0 + 5.7 5.7
1 95.0 + 1.6 1.7
11591.0 2E 3 89.1 =+ 05 0.5
5 78.1 + 2.2 2.8
0 100.0 + 8.51 8.5
1 85.9 + 9.2 10.7
5.74 0.001E) 3 106.4 + 6.5 6.1
5 82.6 + 10.6 12.8

n=3



142, o SKC )
Hg () Mean SD RSD(%)
0 100.0 =+ 5.7 5.7
1 91.3 =+ 4.1 4.4
11591.0 2E 3 73.7 + 2.8 3.7
5 60.4 + 59 9.8
0 100.0 =+ 6.3 6.3
1 86.5 + 74 8.5
5.74 0.001E) 3 725 + 17.6 24.2
5 68.4 + 7.0 10.2
n=3
15-1. m- SKC )
Hg () Mean SD RSD(%)
0 100.0 + 15 15
1 98.3 + 8.6 8.7
11591.0 2E 3 91.2 + 6.8 7.4
5 81.7 + 2.4 3.0
0 100.0 =+ 4.3 4.3
1 97.8 + 7.2 7.3
5.74 0.001E) 3 94.0 + 10.1 10.7
5 85.3 + 9.7 11.3
n=3
15-2. m- SKC )
Hg () Mean SD RSD(%)
0 100.0 + 1.5 15
1 101.2 + 2.0 2.6
11591.0 2E 3 85.3 =+ 3.1 3.6
5 76.4 + 3.9 5.1
0 100.0 =+ 4.3 4.3
1 109.0 + 16.7 15.3
5.74 0.001E) 3 920.6 =+ 8.4 9.2
5 68.3 =+ 13.0 19.0

n=3



16-1. p- SKC )
Hg () Mean SD RSD(%)
0 100.0 =+ 1.9 1.9
1 94.9 + 3.5 3.7
11591.0 2E 3 82.6 =+ 5.0 6.0
5 75.1 + 2.1 2.8
0 100.0 =+ 6.5 6.5
1 108.5 + 11.7 10.8
5.74  0.001E) 3 108.4 + 4.0 3.7
5 90.4 + 11.3 12.4
n=3
16-2. p- SKC )
Hg () Mean SD RSD(%)
0 100.0 =+ 1.9 1.9
1 92.3 + 4.9 5.3
5 81.8 + 1.6 115
0 100.0 + 6.5 6.5
1 96.6 + 10.1 10.4
5.74 (0.001E) 3 66.9 + 8.5 12.7
5 71.1 + 8.2 115
n=3
4 241 TLV-
TWA 50 ppm 1/1000 0.05ppm 10
2L TLV-TWA 50 ppm /100 0.05 ppm
1)
2006 5

2) OSAH Analytical methods manual, 2" ed., U.S.Depatment of Labor, Occupational
safety and Health Administration; OSHA Analytical Laboratory; Salt Lake City, UT,
1990; Method 9 — styrene

3) OSAH Analytical methods manual, 2" ed., U.S.Depatment of Labor, Occupational
safety and Health Administration; OSHA Analytical Laboratory; Salt Lake City, UT,
1990; Method 89 — Divinylbenzene, Ethylvinylbenzene, Styrene



4) OSAH Analytical methods manual, 2" ed., U.S.Depatment of Labor, Occupational
safety and Health Administration; OSHA Analytical Laboratory; Salt Lake City, UT,
1990; Method 56 — 1.3-Butadiene

5)

2004



37 1
1
1.
GC-2010
Equity-1 poly(dimethylsiloxane) SUPELCO
60 m>=0.25 mm,1.00pum
80 -15 /min-200 hold 10min
250
FID
250
luL (1:20)
1.0 mL/min(He)
3 1 3-
Rt:15.0 min ,4- Rt:15.1 min
V(x100,000)
1.25
1.00
0.75] %
0.50 %
%
0.25
0.00; T T |
7.5 10.0 12.5 15.0 min




area

7000000

6000000 1

5000000 1

4000000 1

3000000 1

2000000 A

1000000 H

6.18 24730 pg/mL

0.9998 m-.p-
3
7000000
6000000 1
5000000 -
4000000 1
3
S 3000000 A
y = 256.54x
2000000 - R2= 09997
1000000 -
0 . .
0 10000 20000 30000
ug/mL
2.
7000000
6000000 1
5000000 -
© 4000000 1
g
©
3000000 -
2000000 1
= 25859
yR = 1.000 1000000 1 y = 258.58x
' R =0999
. . 0 . .
10000 20000 30000 0 10000 20000 30000
" ug/mt p- ug/mL

3.m- () p



6.18 pg/mL TLV-TWA; 50ppm 1/1000 5
3 LOD 10
LOQ 2 100 mL/min 4
0.01 ppm 0.05 ppm 5 1
100 mL/min 10
0.8 ppm
2.
pug/mL 6.18 24730
0.9997
LOD(pg/sample) 1.21
LOQ(pg/sample) 4.02
24L LOQ(ppm) 0.01
1L LOQ(ppm) 0.8
m-,p-
24 L 0.01 ppm



SKC

CoH1o 118.18 CAS NO. 25013-15-4
OSHA - 170-173
NIOSH - =77
ACGIH  TLV-TWA 50 ppm
TLV-STEL100 ppm
: m-,p-
ImL 1
Anasorb CSC, Coconut Charcoal GC-2010
(t-butylcatechol) 226-73 SH-Rtx-1701(30 m>=0.25 mm,
(100mg/50mg) (SKC ) 0.25 pm)
0.1 L/min 14% 186%
4 24 L
11591.0 uyg 5.74 ug (FID)
3 250
80% 250
50
o p >0
11591.0 87.8% uk .
5.74 82.3% 5.9 5900 pg/mL (p
(Hg) p )
11591.0 85.8%
57.42 106.7%
5.74 00.3%
10oc
3.44pg/mL
0.03 ppm (24L )
Kle)
1.03 pg/mL
0.009ppm (24L )

1)
2006 5
2) OSAH Analytical methods manual Method 9 — styrene
3) OSAH Analytical methods manual, 2" ed., Method 89 — Divinylbenzene,
Ethylvinylbenzene, Styrene
4) OSAH Analytical methods manual, Method 56 — 1.3-Butadiene
5)
2004

27 2 27



CoH1o 118.18 CAS NO. 25013-15-4
OSHA - 170-173
NIOSH - =77
ACGIH TLV-TWA 50 ppm
TLV-STEL100 ppm
: m-,p-
ImL 1
(t-butylcatechol) Cat.No. 264S GC-2010
(100mg/50mg)( ) SH-Rtx-1701(30m > 0.25mm,0.25um)
0.1L/min 14% /186%
4 24L
11591.0ug 5.74pg (FID)
3 90% 250
250
50
(Hg) P S0:L
11591.0 91.9% He 1.0 mL/min
57.42 92.2% nL
574 102.4% 5.9 5900 pg/mL (p )
(H9) P
11591.0 97.3%
57.42 90.2%
5.74 90.8%
100 p
3.44ug/mL
0.03 ppm (24L )
30 p
1.03 pg/mL
0.009ppm (24L )

1)

2) OSAH Analytical methods manual Method 9 — styrene

3) OSAH Analytical methods manual, 2nd ed., Method 89 — Divinylbenzene, Ethylvinylbenzene, Styrene

2006 5

4) OSAH Analytical methods manual, Method 56 — 1.3-Butadiene

5)
2004




