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(GC-MS )

GC-MS



MIBK

1-3
GHS
MIBK  OEL

0.1 L/min

50 ppm

50 ppm 1/10

MIBK

MIBK
1-1
GHS MIBK GHS
1-2
MIBK (OEL)
MIBK IARC  MIBK 2B
OEL ACGIH
20 ppm? 50 ppm?
MIBK 50 ppm?2
MIBK
50 ppm  1/1,000 0.05 ppm
MIBK MIBK
10 0.1 L/min
MIBK 3, 4)

GC-MS (Gas chromatograph-Mass spectrometer)



1-1.
GHS

(MIBK)

1 ppm=4.09 mgy/n®

CASNo.

108-10-1

1 mg/n=0.245 ppm

CHO

100.16

84.7

1158

15torr at 25

191g100m( )

0.8017 at 20

345 (ar =1)

1-2.

(MIBK)

(ACGIH)

20ppm(TWA),75 ppm(STEL)

50 ppm (200 mg/m3)

50 ppm

(DFG)

20 ppm (83 mg/m3)

US.NIOSH REL

50 ppm (205 mg/m3) TWA
75 ppm (300 mg/m?3) STEL

US.OSHA PEL

100 ppm (410mg/m3) TWA




1-3. (MIBK)

(IARC) 2B

(ACGIH)

(DFG)

US.NIOSH

US.OSHA

( 5
No0.50434 OSHA Method no 1004 NIOSH Manual 13009))
5 No0.5043% NIOSH Manual 13009

GC-MS
400mg 200mg 2 258A
100 mm 6mm 4mm 1 2
0.05 100 ppm ( 1/1,000) <2
50 ppm MIBK
MIBK 491 pg 9,823.0pu g
0.10 L/min
( 24 L)

5 No0.5043% OSHA Method no 10045 NIOSH Manual
13009 GC FID (flame ionization detector)
GC-MS GC MS

(5%) 2.0ml
MIBK



1 GC-MS

GC-MS
GC
10 pl
m/z 43 m/z 58 m/z 85
C—cx2.0x 24.47 xlxl
e 1001670 " &
C: (ppm)
c: (Hg/ml)
Q: G
£:
2
2 GC-MS
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 43 m/z 58 m/z 85




FE S iy

1-1 GC-MS MIBK  TIC Total lon Chromatogram

L R

1-2 MIBK SIM

MIBK  TIC total ion chromatogram 14.3
GC MIBK
MIBK
GC-MS

MIBK 491.2 pg/ml 4912 mg/ml 491.2 mg/ml 982.3
mg/ml 10 p | n=5 25.0 ,40.0% 0.1 L/min 240
4 12 93.8% 101.6%

3 Blank MIBK



% (n=5
MIBK ( ) RSD(%)
Mg (ppm) Mean SD
491 0.05 94.2 21 2.2
491 05 =10 93.8 19 2.0
49115 50 2 96.3 18 19
9823.0 100 2 <2 101.6 1.7 1.7
MIBK 491.2 pg/ml 491.2 mg/ml 982.3 mg/ml
10 pl 25 ,40 % 0.1 L/min 30
0 1 3 5
90%
MIBK -
o) RRIES
g PP Mean SD
0 1046 | 15 14
491 0.05 1 96.3 2.6 2.7
3 923 2.0 2.2
5 965 3.5 4.3
0 935 2.3 2.5
49115 50 2 1 98.6 15 15
3 99.6 1.3 1.3
5 95.3 54 5.7
0 1052 | 12 1.1
9823.0 100 2 x2 1 98.3 35 3.6
3 97.2 24 2.5
5 98.0 35 3.6




AREA

100000000 -
90000000 - y = 18167x - 32506
r=1.000
80000000 -
70000000 -
60000000 -
50000000 -
40000000 -
30000000 -
20000000 -
10000000 -
O T T T T T 1
0 1000 2000 3000 4000 5000 6000
MIBK (ng)
2  MIBK 0 4911.8 ng
MIBK 0 4911.8 y g/ml
2
5
5 MIBK 0 4911.8 y g/ml
MIBK MIBK 4 AREA
pg/mi ng (Ppm) m/z 43 m/z 58 m/z 85
491138 491138 100 2 =<2 | 80188478 | 28986015 | 14785013
24559 24559 50 2 44711920 | 14668750 | 7366381
1228.0 12280 25 2 /2 | 22050485 | 7406955 | 3405851
2456 2456 5 =100 | 4413622 | 1456367 | 736327
2456 2456 05 =10 | 459400 | 148069 73895
246 246 0.05 46784 14996 7403
0.00 0.00 0.00 0 0 0




6 LOD LOQ LOD
2 1/1,000 SD SD
3 LOQ p g/sample 2 1/1,000
SD SD 10
6 LOD LOQ
ng 246 49118
1.000
LOD (p9/sample) 0.482
LOQ (pug/sample) 1.606
1.606 p g/sample
24 L 16.35 ppb (0.01635 ppm) 7
7
MIBK 0.803 jg/ml
24 L 16.35 (ppb) (0.01635 (ppm))
5 No0.5043% 0SHA Method no 1004% NI0OSH Manual
13009 MIBK
MIBK ( ) GC-MS
24 L ( 0.1 L/min) 16.35 ppb
(0.01635 ppm) 4 (0.05 ppm)
MIBK (100 ppm)
4 ) 5
GC-MS
GC-MS
MIBK

10



1)

2)

3)

4)

5)

6)

MIBK

24L MIBK 16.35 ppb (0.01635 ppm)
A B 10 ( 0.1 L/min)
1.0L(0.10 L/min><10 ) 392.3 ppb (0.392 ppm)
2 50 ppm  1/10 MIBK
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.

(2013 ) 2013:55 182 — 208

22 12 24
No0.5043 295-296
17 9 13
OSHA Analytical Method no 1004, MIBK. Occupational Safety and Health
Administration (OSHA) Technical Center. United States Department of Labor, Salt
Lake City, UT, USA. September 2000.
NIOSH Manual of Analytical Method (NMAM) 1300, MIBK. National Institute for

Occupational Safety and Health (NIOSH), Cincinnati, OH, USA. 15 August 1994.
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T - 100.16

CAS Ne: 108-10-1

(OEL)

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

50 ppm
100 ppm
50 ppm
20 ppm
50 ppm

0.8017 at20 BP 115.8

MP -84.7 VP 15 torr at 25

Isobutylmethylketone 4-Methyl-2

-pentanone

258A
)
0.1 L/min
240 min (24.0 L)
9823.0 g 4.91pag

5

(GC-MS)

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

@ w

He (1.0 mL/min)

94.2
96.3

4. 91 g
93.8 4911.5pg
101.6

49 1pg
9823.0p4g

3sD

0.241}ag/ mL

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

0.803jag/mL

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

35 (2 min) 3 /min

200

200 (2 min)

250
220
(10:1)
1pL
SIM
) m/z 43 (m/z 58
m/z 85)

2.46 4911.8pag/ mL

No.5043

295-296

17 13

NIOSH Manual of Analytical Method (NMAM) 1300, MIBK. National Institute for
Occupational Safety and Health (NIOSH), Cincinnati, OH, USA. 15 August 1994.
OSHA Analytical Method no 1004, MIBK. Occupational Safety and Health Administration
(0SHA) Technical Center. United States Department of Labor, Salt Lake City, UT,

USA. September 2000.
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