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(GC-MS )

GC-MS



CCl4

CCl4
1-1 CcCl
GHS CCl4 GHS /
1
2 1-2 CCl4
(OEL) 1-3  1ARC CCl4
CCl4 NIOSH
28 3 ( )
CCl4 OEL 0.5 ppm 25 ppm MAK
(0.5 ppm) 5 ppm1l)
CCl4 ( 0.1 L/min) 5ppm  1/1,000
CCl4
CCl4 5 ppm 10 ( 0.1
L/min) 5ppm 1/10 CCl4
2,3) GC-MS (Gas chromatograph-Mass spectrometer)

CCl4



1-1. (CCl4g) GHS
IE
i 76.5
vl
CAS No. 56-23-5 122kPa(20 )
CCly ( ) 4
153.82
23 2
793 mglL () 1 ,
1( )
1.594 (20 4
( ) 2( )
( =1) |532 2
( ) 2
1 ppm =6.30 mg'm3
1 mg’m3: 0.16 ppm
1-2. (CCl4)
(ACGIH) 5 ppm(TWA),10 ppm(STEL)
5 ppm (31 mg/m3)
( ) 5 ppm
(DFG) 0.5 ppm (3.2 mg/m3)
US.NIOSH REL 2 ppm (12.6 mg/m3) STEL
US.OSHA PEL C 25 ppm (C 200 mg/m3)

C: Ceiling value




1-3. (CCl4)

(IARC) 2B

A2

(ACGIH)
2 B
28
(DFG) Group 4

US.NIOSH (Potential Occupational

Carcinogen)
US.OSHA

(

5 No0.50233) OSHA Method no 074) NIOSH Manual 10035))

OSHA NIOSH OSHA Method no 074) coconut shell
charcoal (CSC)( ) NIOSH Manual 10035) Anasorb CMS (
)
OSHA/NIOSH
GC-MS

400 mg 200 mg 2

258A 100 mm 6mm 4mm 1
2
0.005 10 ppm ( 1/1,000)
5 ppm CCl4 5 ppm
CCl4 0.8jug 1508.7pa9g
0.10 L/min
( 24 L)

5 No0.50233) OSHA Method no 074)
10035) GC FID (flame ionization detector)

><2

NIOSH Manual



GC-MS GC

2.0ml

GC-MS

1.0l

m/z 117

24.47
153.82

><1><1
Q ¢

C=cX20x

(ppm)
(ug/mi)
(L)

2 GC-MS

MS

CCl4

GC-MS

m/z 82 m/z 121

6890N Net Work System Agilent Technologies

DB-WAX 0.32 mm>=60 m

05pm

J W

(10:1)

1L

He (1.0 mL/min)

200

35 2 )-3 /min-200

2 )

250

220

160

m/z 117

m/z 121 m/z 82




o e e 5

1-1 GC-MS CCl4 TIC Total lon Chromatogram

FURT G e TR

1-2 CCl4 SIM

CCl4 TIC total ion chromatogram 10.2
GC CCl4
CCl4
GC-MS
CCl4 75.4 pg/ml 0.754 pg/ml 75.4 mg/ml 150.8 mg/ml
10pl n=5 25.0 ,40.0% 0.1L/min 240
4 12 912% 97.0%
3 Blank CCl4



4 % (n = 5)
RSD (%

Mg (ppm) Mean SD )

0.8 0.005 955 48 5.0

75 0.05 =10 91.2 4.2 4.6

754.3 5 2 96.3 2.0 2.1

1508.7 10 2 <2 97.0 28 29

CCl4 75.4 pg/ml 754.3 mg/ml 150.8 mg/ml
10 pl 25 ,40 % 0.1 L/min 30
0 1 3 5
4 90%
4
0 =
4 - 00739 | pop)
HY PP Mean D

0 994 45 45
0.754 0.005 1 97.1 20 2.1
3 93.6 55 59
5 90.2 9.2 10.2
0 97,5 45 46
7543 5 2 1 102.3 55 54
3 9.3 65 6.7
5 92.1 8.9 9.7
0 100.2 36 3.6
1508.7 10 2 2 1 98.3 5.7 5.8
3 9%4.1 82 8.7
5 954 6.9 7.2




AREA

45000000
y = 55105x - 126393
40000000
35000000
30000000
25000000
20000000
15000000
10000000
5000000
O@ T T T T T T T 1
100 200 300 400 500 600 700 800
(ng)
2 CCl4a 0 754.3ng
CCl4 0 754.3pg/ml
5
5 CCl4a 0 754.3pg/ml
AREA
pg/ml (ppm) 117 m/z 121 m/z 82 m/z
754.3 10 2 <2 41534719 13474482 | 11249405
377.2 5 2 20621225 7355874 5487021
188.6 25 2 /2 9990120 3348752 2688947
37.7 05 <100 1800482 694788 487769
3.77 0.05 <10 197584 69005 50047
0.38 0.005 21045 7547 5287
0.00 0.00 0 0 0




6 LOD LOQ LOD

2 1/1,000 SD SD
3 LOQ pg/sample
SD SD 10
6 LOD LOQ
ng 0.38 754.3

1.000
LOD (pag/sample) 0.224
LOQ (jrg/sample) 0.746

0.746 pg/sample

24 L 4.94 ppb (0.00494 ppm) 7
7
0.373 g/ml
24 L 4.94 (ppb)  (0.00494 (ppm))

5 No0.50233) OSHA Method no 074)

NIOSH Manual 10035) CcCL4
CcCL4 ( ) GC-MS
24 L ( 0.1 L/min)
4.94 ppb (0.00494 ppm) 4 (0.005 ppm)
CCl4 (10 ppm)
4 ) 5
GC-MS
GC-MS
CCl4

10



CCl4

24L CCl4 4.94 ppb (0.00494 ppm)
A B 10 ( 0.1 L/min) 1.0
L(0.10 L/min>=<10 ) 118.7 ppb (0.1187 ppm)

2 50ppm 1/10 CCl4
1) (2013 ) 2013:55  182-208
2)

22 12 24
3) No.5023 250- 251

17 13

4) OSHA Analytical Method no 07, Organic vapors. Occupational Safety and Health
Administration (OSHA) Technical Center. United States Department of Labor, Salt
Lake City, UT, USA. 1989.

5) 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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: CCl, : 153.82 CAS Ne: 56-23-5
(CEL) 5 ppm 1.594(20 ,4 ) BP 76.5
OSHA (PEL) 25 ppm | MP -23 VP 12.2kPa (20 )
NI0SH (REL) 2 ppm
ACGIH (TLV-TWA) Skin 5 ppm
: S ppm
Tetrachloromethane Perchloromethane
258A
( ) (GC-MS)
0.1 L/min
240 min (24.0 L) ( ) 2.0mL (60min )
1508.7pug 0.754g GC-MS  6890N Net Work System
5 Agilent Technologies
DB-WAX (60 m>0.32 mm, 0.5pam)
@ w
He (1.0 mL/min)
0.81ug 95.5 7.5g 91.2 35 (2 min) 3 /min 200 (2 min)
754.34g  96.3  1508.7pag  97.0 200
3SD 250
0.112pag/ mL 220
(1.48 ppb 0.1 L/min><4 h) (10:1)
10SD 1pL
0.373pg/mL SIM
(4.94 ppb, 0.1 L/min>4 h) ( ) m/z117 (m/z 121
m/z 82)
0.38 754.3pag/ mL
No.5023 250 - 251
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 07, Organic vapors. Occupational Safety and Health

Administration (OSHA) Technical Center.

Lake City, UT, USA. 1989.

United States Department of Labor, Salt

26 2 27
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