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(GC-MS )

GC-MS



TriCE
GHS TriCE GHS
1
1B 1-2
TriCE (OEL) 1-3  IARC
TriCE NIOSH TriCE
28 3 ( )
TriCE  OEL ACGIH 10 ppm (TWA) 25 ppm (STEL)"
25 ppm? ACGIH  TLV-TWA 10 ppm
0.1L/min 10 ppm  1/1,000
TriCE
10 ppm 10 ( 0.1 L/min)
10ppm 1/10 TriCE
4 GC-MS (Gas chromatograph-Mass spectrometer)
TRICE

TriCE

1B

TriCE
0.01 ppm

TriCE



1-1. (TriCE) GHS
ST 1 ppm= 5.46 mym’
! 1 mg/n?'=0.19 ppm
CASNo. 79-01-6
CICH=CCl
13139 /
84.7 / 2A
87.2
69mmHg(25
0.1g/200mL (20 )
14642(20 /4
453 1B
1B
1-2. (TriCE)
(ACGIH) 10 ppm (TWA), 25 ppm (STEL)
25 ppm (135 mg/m3)
( ) 10 ppm
(DFG)
US.NIOSH REL
US.OSHA PEL 100 ppm (TWA)

C 200 ppm




1-3. (TriCE)

(IARC) 1
A2
2 B
28 3
(DFG) Group 1
US.NIOSH (Potential Occupational Carcinogen)
US.OSHA

(
5 No0.5036” OSHA Method no 1001 NIOSH Manual 10032 NIOSH Manual 1022”

5 No0.5036” OSHA
Method no 1001® NIOSH Method N0.1003®  NIOSH Manual 1022”

GC-MS
400mg 200mg 2 258A
100 mm 6mm 4mm 1 2
0.01 20 ppm ( 1/1,000) <2
10 ppm TriCE
TriCE 1.289 p g 2577.3 p g
0.10 L/min
( 24 1)

5 N0.5036” OSHA Method no 1001° NIOSH Manual 1003°
NIOSH Manual ” GC FID (flame ionization detector)
GC-MS GC MS

2.0ml TriCE



m =2 Q2

1 GC-MS

GC-MS
GC
10 pl
m/z 130 m/z 95 m/z 60
C—cx2.0x 24.47 xlxl
T RNt 1313970 " .
TriCE (ppm)
TriCE (ug/ml)
)
2
2 GC-MS
6890N Net Work System Agilent Technologies
DB-WAX 0.32 mm><60 m 0.5pam
J W
(10:1)

1L
He (1.0 mL/min)
200
35 2 )-3 /min-200 2 )
250
220
160
m/z 130 m/z 95 m/z 60




1-1 GC-MS

¥ 2 Y

TriCE TIC Total lon Chromatogram

{EH g g

= - =

1-2 TriCE SIM

TRICE TIC total ion chromatogram 13.8
GC-MS
TriCE 129 p g/ml 1.29 mg/ml 128.9 mg/ml 257.73
mg/ml 10 p | n=5 25.0 40.0 % 0.1 L/min 240
4 12 92.3% 106.4%
3 Blank TriCE



4 % (n:5) .
(ppm) RSB
g Mean SD

1.29 0.01 92.3 4.8 52

12.9 0.1 <10 936 4.2 45

1288.7 10 2 94.6 21 2.2

2577.3 20 2 ><2 | 106.4 19 18

TriCE 129 p g/ml 128.9 mg/ml 257.73
mg/ml 10 p | 25 40 % 0.1L/min 30
0
1 35 4 90%
4
4 % (n=15)
RSD(%)

0 106.5 21 20
1.289 001 1 953 15 16
3 912 36 39
5 930 2.1 29
0 99.6 04 04
1288.7 10 2 1 104.7 13 12
3 902 28 31
5 925 30 32
0 9.2 12 12
25713 20 2 %2 1 984 03 03
3 95.0 36 38
5 918 39 42




AREA

70000000
y =46677 x + 14024
60000000 r=1.000
50000000
40000000
30000000
20000000
10000000
0 T T T T T T 1
200 400 600 800 1000 1200 1400
(ng)
2 TriCE 0 1288.7 ng
TriCE 0 1288.7 p g/ml
2
5
5 TriCE 0 1288.7 p g/ml
AREA
Hg/mi (Ppm) m/z95 | m/z130 | m/z60
1288.7 20 =<2 | 43078407 | 60225745 | 15087423
644.3 10 21973824 | 29976142 7584632
3222 50 /2 | 11097521 | 15013426 3966327
64.43 1.0 >=<100 | 2293756 3130846 830265
6.44 0.1 <10 239240 320918 86286
0.64 0.01 24087 33626 9042
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

VAN (1 5/ onmme! n9a9e
b e M —2=1] IIHIG} S o i
LOQ (i ¢/sample) 0.788

0.788 p g/sample

24 L 6.12 ppb (0.00612 ppm) 7
7
FHAmEE E= TR
FUoOJLIFL = 0.394 (usg/ml)
24 L BSOS DEE 6.12 (ppb) (0.0061 (ppm))
5 No0.5036” OSHA Method no 1001 NIOSH
Manual 1003° NIOSH Manual 1022" TriCE
TriCE ( )
GC-MS 24 L (
0.1 L/min) 6.12 ppb (0.00612 ppm) 4
(0.01 ppm) TriCE
(20 ppm) 4 ) 5
GC-MS
GC-MS
TriCE

10



TriCE

241 TriCE 6.12 ppb (0.0061 ppm)
A B 10 1.0L(0.10L/ =10 )
146.78 ppb (0.147 ppm) 2 10 ppm
1/10 TriCE

1) 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.

2) (2013 ) 2013:55 182 — 208
3) 22
12 24
4) N0.5036 277 - 278
17 13

5) OSHA Analytical Method no 1001 Tetrachloroethylene Trichloroethylene, Occupational Safety
and Health Administration (OSHA) Technical Center. United States Department of Labor, Salt
Lake City, UT, USA. May 2000.

6) NIOSH Manua of Analytical Method (NMAM) 1003, Hydrocarbons, Halogenated, National
Ingtitute for Occupational Safety and Health (NIOSH), Cincinnati, OH, USA. 15 March 2003

7) NIOSH Manua of Anaytical Method (NMAM) 1022, Trichloroethylene, National Institute for

Occupational Safety and Health (NIOSH), Cincinnati, OH, USA. 15 August 1994.
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: CICH=CCI, t 131

-39

CAS Ne: 79-01-6

(OEL)
OSHA (PEL)
ACGIH (TLV-TWA)

25 ppm
100 ppm
10 ppm
25 ppm

1.4642(20 /4 ) BP 87.2

MP -84.7 VP 69 mmHg(25 )

1,1,2-Trichloroethene 1,1,2-Tri

chloroethylene Trichlene

258A
)
0.1 L/min
240 min (24.0 L)
2577.31g 1.289pg

5

(GC-MS)

( ) 2.0mL (60min )
GC-MS  6890N Net Work System
Agilent Technologies
DB-WAX (60 m>0.32 mm, O0.5pam)

@ w

He (1.0 mL/min)

92.3
94.6

1.29g
93.6 1288.7pg
106.4

12,99
2577.349g

3sD

0.118jug/ mL

(1.83 ppb 0.1 L/min>=4 h)
10SD

0.394ag/mL

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

35 (2 min) 3 /min

200

200 (2 min)

250
220
(10:1)

) m/z 130 (m/z 95

m/z 60)
0.64 1288.7pag/ mL

No.5036

NIOSH Manual of Analytical Method (NMAM)

277 - 278
17 13
1003, Hydrocarbons, Halogenated, National

Institute for Occupational Safety and Health (NIOSH), Cincinnati, OH, USA. 15 March

2003.

NIOSH Manual of Analytical Method (NMAM) 1022, Trichloroethylene, National

Institute for Occupational Safety and
August 1994.

Health (NIOSH), Cincinnati, OH, USA. 15

OSHA Analytical Method no 1001 Tetrachloroethylene Trichloroethylene,
Occupational Safety and Health Administration (OSHA) Technical Center. United

States Department of Labor, Salt Lake

City, UT, USA. May 2000.

26 2 27
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