22




(GC-MS )

GC-MS



TetraCE
1-1  TetraCE
GHS TetraCE GHS /
1
1B 1-2
TetraCE (OEL) 1-3 1ARC
TetraCE TetraCE NIOSH
28 3 (
) TetraCE OEL ACGIH TLV-TWA
25ppm STEL 100 ppm 1
2) TetraCE 50 ppm
50 ppm
TetraCE 0.1 L/min
50 ppm  1/1,000 0.05 ppm
TetraCE 10
0.1 L/min 50 ppm 1/10 TetraCE
3.4) GC-MS (Gas
chromatograph-Mass spectrometer) TetraCE



1-1. TetraCE GHS

. 1 ppm= 6.80 mgin’
1 mgt’=0.15 ppm
CASNo. 127-18-4
C,CNO;
165.83 / 1A-1C
-22 /
121
18.5mmHg (25 )
16220 4 )
1B
1-2. TetraCE
(ACGIH) | 25 ppm (TWA), 100 ppm (STEL)
( ) 50 ppm
(DFG)
US.NIOSH REL
US.OSHA PEL 100 ppm (TWA), C 200 ppm




1-3. TetraCE

(IARC) 2A
A3
2 B
28 3
(DFG) Group 3B
US.NIOSH (Potential Occupational Carcinogen)
US.OSHA

(
5 No0.50334% OSHA Method no 10015 NIOSH Manual 10039)

5 No0.50334% OSHA Method no
10015 NIOSH Manual 10039

GC-MS
400mg 200mg 2 258A
100 mm 6mm 4mm 1 2
0.05 100 ppm ( 1/1,000) <2
50 ppm  TetraCE 50 ppm
TetraCE 8.13 pg 16,265 ug
0.10 L/min
( 24 1)

5 No0.5033% OSHA Method no 10015 NIOSH Manual
10039 GC FID (flame ionization detector)
GC-MS GC MS




m =2 2

2.0ml TetraCE
1 GC-MS

GC-MS

GC
1.0ul

m/z 166 m/z 131
C—cx2.0x 24.47 xlxl
X e 1658370 " ¢
(ppm)
(Hg/ml)
(®)
2
2 GC-MS

m/z 94

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 166 m/z 131 m/z 94




1-1 GC-MS

JI08 PR Sl T

TetraCE TIC Total lon Chromatogram

e M B

1-2 TetraCE SIM

TetraCE TIC total ion chromatogram 15.2
GC-MS
TetraCE 813 p g/ml 8.13mg/ml 813.2 mg/ml 1626.5
mg/ml 10u 1 n=5 25.0 40.0 % 0.1 L/min 240
4 12 93.3% 103.2%
Blank TetraCE



4 b 079 RSD(%
g (Ppm) Mean SD )
8.13 0.05 95.7 2.0 2.1
81.3 0.5 >=<10 93.3 18 1.9
8132.24 50 2 96.5 0.4 0.4
16264.5 100 2 >=<2 | 1032 1.2 1.2
TetraCE 813 p g/ml 813.2mg/ml 1626.5
mg/ml 10 p | 25 40 % 0.1L/min 30
0
1 35 90%
4
0 =
! 4 - % (n=15) RSD(H)
’ i Mean D
0 934 21 22
8.132 0.05 1 926 14 15
3 915 16 17
5 937 19 20
0 1028 15 15
81322 50 2 1 971 18 19
3 955 25 26
5 9.8 15 15
0 104.2 11 11
16264.5 100 2 %2 1 984 07 07
3 923 14 15
5 9.3 25 26




AREA

400000000
350000000 y = 46368x - 71687
r=1.000
300000000
250000000
200000000
150000000
100000000
50000000
O T T T T 1
2000 4000 6000 8000 10000
(ng)
2 TetraCE 0 8,132 ng
TetraCE 0 8,132.2 y g/ml
3 5
5 TetraCE 0 8,132.2 p g/ml
AREA
Hg/mi (Ppm) m/z 166 m/z 131 m/z 94
8132.2 100 ><2 | 377292999 | 264741019 | 155749101
4066.1 50 187941493 | 132513054 | 78985521
2033.1 25 /2 | 94070780 | 67048811 | 37845747
406.6 5 ><100 | 18843056 | 13287403 7658949
40.7 0.5 ><10 | 1953957 1345785 784741
4.07 0.05 204474 140874 80439
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 407 81322
1.000
LOD (jug/sample) 1.012
LOQ (jag/sample) 3.372

3.372 y gl/sample

24 L 20.73 ppb (0.0207 ppm) 7
7
1.686 ag/mi
24 L 20.73 (ppb) (0.0207 (ppm))

5 No0.50334% OSHA Method no 10015

NIOSH Manual 10038 TetraCE
TetraCE ( )
GC-MS 24 L 0.1
L/min 20.73 ppb(0.0207 ppm) 4 (0.05
ppm) TetraCE
(100 ppm) 4 ) 5
GC-MS
GC-MS
TetraCE

10



TetraCE

241 TetraCE 20.73 ppb (0.0207 ppm)
A B 10 0.1 L/min
1.0 L(0.10 L/min><10 ) 497.60 ppb (0.498
ppm) 2 10 ppm  1/10 (1.0 ppm)
1,2-DCE

1) American Conference of Governmental Industrial Hygienists (ACGIH). 2013 TLVs
and BEIs 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) No.5033 270 - 271
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 Manual of Analytical Method (NMAM) 1003. Hydrocarbons, Halogenated.
National Institute for Occupational Safety and Health (NIOSH), Cincinnati, OH,
USA. 15 March 2003.
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: C,CISNO, : 165.83 CAS Ne: 127-18-4
: OSHA (PEL) 100 ppm 1.62(20 ,4 ) BP 121
ACGIH (TLV-TWA) 25 ppm |MP -22 VP 18.5 mmHg(25 )
: 50 ppm
Tetrachloroethylene Perclene 1,1,2,2-Tetrachloroethylene Ethylene
tetrachloride
258A
( ) (GC-MS)
0.1 L/min
240 min (24.0 L) ( ) 2.0mL (60min )
16264 .59 8.132pg GC-MS  6890N Net Work System
5 Agilent Technologies
DB-WAX (60 m><0.32 mm, O.5pum)
@ w
He (1.0 mL/min)
8.13g 95.7 81.3g 35 (2 min) 3 /min 200 (2 min)
93.3  8132.24pug  96.5  16264.5p 200
g 103.2 250
33D 220
0.506p1g/ mL (10:1)
(6.22 ppb 0.1 L/min>=<4 h) 1pL
10sD SIM
1.686p1g/mL ( ) m/z166 (m/z 131
(20.73 ppb, 0.1 L/min><4 h) m/z 94)
4.07 8132.2p4g/ mL
No.5033 270 - 271
17 13

NIOSH Manual of Analytical Method (NMAM) 1003. Hydrocarbons, Halogenated. National
Institute for Occupational Safety and Health (NIOSH), Cincinnati, OH, USA. 15 March

2003.

OSHA Analytical Method no 1001, Tetrachloroethylene Trichloroethylene,
Occupational Safety and Health Administration (0SHA) Technical Center. United
States Department of Labor, Salt Lake City, UT, USA. May 2000.

26 2 27
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