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N,N- N,N-Dimethylformamide: DMF
) 2012 50,000 =
1 DMF GHS DMF GHS
/ 1 1B 1B /
1 2 /
1( ) DMF
(OEL) 1 DMF OEL ACGIH 10 ppm (TWA)?2
10 ppm?3 NIOSH OSHA 10 ppm#3
10 ppm 5 ppm (MAK ) 6) DMF
OEL [skin] 2:6) DMF
DMF DMF DMF
N-Methylformamide (NMF)
N-acetyl-S(N-methylcarbamoyl)-cysteine (AMCC) 7. 8)
IARC DMF 1
DMF 28 3 ( )
9) DMF 2 B 3) IARC
NIOSH ACGIH DMF 4.5)
10 ppm
DMF 0.1 L/min
10 ppm 1/1,000 0.01 ppm
(20 ppm)
DMF DMF 10 ppm
10 ( 0.1 L/min) 10 ppm 1/10
DMF 10, 11)
GC-MS (Gas chromatograph-Mass spectrometer) DMF



1 N,N- (DMF)

CAS No. | 68-12-2
Formyldimethylamine
-H,
i — I""-\.\_ i} ;-::__I 1
H4. L
I
CsH7NO
73.09
0.9445 (25/4
153
-61
3.7 mmHg at 25
10 ppm (30 mg/m3) [skin]
OSHA TWA 10 ppm (30 mg/m3) [skin]
NIOSH TWA 10 ppm (30 mg/m3) [skin]
ACGIH 10 ppm (TWA) [skin]
10, 11) OSHA Method no 662

NIOSH Manual 200413)

OSHA Method no 6612

GC-MS
400 mg 200 mg 2 258A
100 mm 6 mm 4 mm 1 2
0.01 20 ppm ( 1/1,000) x2

10 ppm DMF
DMF 0.717 pg 1433.7pg



0.10 L/min

5 No0.5030™)(
FID (flame ionization detector)
/ phosphorus detector)

MS
2.0mL
( )
1
GC-MS
GC
1.0 pL
m/z 73
L. I-___,--_:‘-I”__.-'.:::-:_.:.:
N,N-
N,N-

(L)

O 2 0

24 L)
) NIOSH Manual 200413 GC
OSHA Method no 6612 NPD(nitrogen
GC-MS GC
DMF
GC-MS
m/z 44 m/z 42
(ppm)
(Hg/ml)



2 GC-MS

6890N Net Work System

Agilent Technologies

DB-624 0.32 mm>=60 m 1.8pam
J W
(40:1)
1L
He (1.0 mL/min)
200
80 2 )-10 /min-200 2 )
250
220
160
EM ( ) 2000V
m/z 73 m/z 44 m/z 42
DMF
| s i
§ e’y
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-'.-..-
l-.-.-...
-'.-.H
l-.-.-...
-
A
H A |
2 DMF 0 716.9ng
DMF 716.9 pg/mL
2 3
3 DMF 0 716.9 pg/mL
N,N- AREA
pg/ml (ppm) m/z 73 m/z 44 m/z 42
716.9 20 2 =<2 | 163585061 | 77353464 | 37187459
358.4 10 2 80875702 38361685 18509397
179.2 5 2 /2 40271753 19163951 9200845
35.8 ><100 | 8092689 3951332 1885827
3.58 0.1 =10 833086 423079 192806
0.36 0.01 89728 53060 22168
0.00 0.00 0 0 0
LOD 2 1/1,000
SD 3 LOQ pg/sample
SD SD 10
pg/mL 3SD a pg/mL 10SD a

a




4 LOD LOQ

ng 0.36 716.9
1.000
LOD (pg/sample) 0.180
LOQ (pg/sample) 0.600

0.600 pg/sample

24 L 8.38 ppb (0.00838 ppm) 5
5
N,N- 0.300 1 g/mL
24 L 8.38 ppb
( )
DMF 71.7 pg/mL  0.717 mg/mL 71.7 mg/mL 143.4 mg/mL
10 pL n=5 25.0 40.0 % 0.1 L/min 240
12 90.4% 99.3% 6
2 Blank DMF
6
- % (n=5
NN, 4 b (0 =9) RSD(%)
Mg (ppm) Mean SD
0.717 0.01 96.7 3.8 4.0
7.17 0.1 =10 99.3 5.4 5.5
716.9 10 96.7 3.3 3.4
1433.7 20 ><2 90.4 1.8 2.0
DMF 71.7pg/mL 71.7 mg/mL 143.4 mg/mL
10 pLL 25.0 40.0 % 0.1L/min 30
01 35
7 5 90%




NN, - 4 % (n = 5)
RSD(%)
Mg (ppm) Mean )
0 94.8 1.9 2.0
1 91.9 5.9 6.4
0.717 0-01 3 90.5 4.9 5.4
5 92.6 4.7 5.1
0 99.3 5.4 5.5
1 93.6 6.3 6.7
716.9 10 2 3 93.7 5.6 6.0
5 90.9 4.8 5.3
0 96.7 3.3 3.4
1 95.0 5.2 5.5
1433.7 20 2 =2 3 o, a5 35
5 90.0 5.5 6.1
5 No0.5030 1 ( ) OSHA Method no 66
120 NIOSH Manual 2004 13) DMF DMF
DMF
GC-MS

OSHA Analytical Method no 6612

400 mg
200 mg 14,15)
16) DMF
GC-MS
DMF
24 L (
0.1 L/min) 8.38 ppb (0.00838 ppm) 4
(0.01 ppm) 2 2 DMF (20 ppm)
4 ) 5
DMF OSHA Analytical Method no.6612
NIOSH Manual 200413 OSHA Analytical Method no.6612
/
DMF 0.2L/min 10L
OSHA PEL 10 ppm(30 mg/m?) 10 ppm 7.4%
0.02 ppm DMF DMF

NIOSH Manual2004 13
Packed column
45 L 11 - 60 mg/m3(1.6 — 8.7 ppm)
5 90% Precision 0.056 Accuracy £11.7%



7 8) Passive sampler (Lips)

Active sampler

sampler

Active sampler

18)

Passive sampler DMF
ppm Active sampler
Active sampler
Active sampler

7
GSD 2.2
DMF
20 ppm DMF

DMF

DMF
DMF

8.38 ppb (0.00838 ppm)

1.0L(0.10 L/ x10 )

ppm) (0.201 ppm)
1/10 (1 ppm))

5 No0.5030%

90%
16) 17)

FID

DMF
FID-GC
GC-MS
100 mg 50 mg

DMF
Passive
Active sampler
8)
0.053
0.00838 ppm
Passive sampler 1/6
DMF
GM 7.4 ppm
x2 20 ppm
X
24L DMF
A B 10
201.1 ppb (0.201
DMF (DMF 10 ppm
DMF
DMF
5
GC-MS
DMF
GC-MS

16)

400 mg 200 mg 4
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24

TD-20 DMF

NIOSH Manual 2004 13

21)

3 90%
DMF
100%
DMF

DMF

DMF

0.01 ppm 20 ppm

DMF

16514 2014

American Conference of

Governmental

0.95
20 ppm

18.9 ppm
0.01

20)

GC-MS

NIOSH
87.8%

GC-MS

DMF

DMF

(2014)  p540.

Industrial

13 ppb
8.38 ppb
DMF
280
98%

2123) 3

1.8 ng
22)

92 - 99%

23)

90%

24)

DMF

Hygienists (ACGIH).

Dimethylformamide. In: Documentation of TLV and BEI. 2001 ACGIH, Cincinnati, OH,

USA. CD-ROM Version.

(2013 )

2013:55

182 - 208

American Conference of Governmental Industrial Hygienists (ACGIH). 2013 Guide to
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N, N-

CsH7NO 73.09 CAS Ne 68-12-2
(OEL) 10 ppm 0.9445 (25/4 )
OSHA (PEL) 10 ppm BP 153
ACGIH (TLV-TWA) 10 ppm MP -61
: 10 ppm VP 3.7 mmHg at 25
Formyldimethylamine
258A
( (GC-MS)
0.1 L/min () 20mL
240 min (24.0 L) (60 min )
1433.7 0.717npg GC-MS 6890N Net Work System  Agilent
5 Technologies
DB-624 (60 mx0.32 mm, 1.8pm) (J W
He (1.0 mL/min)
80 (2 min) 10 /min 200 (2
min)
0.717 pg 96.7 200 -
7.17 ng 99.3
716.9 ng 96.7 220 wo1)
1433.7 pg 90.4 '
3SD 1pL
SIM
0.090 pg/ mL
"y ( ) mMm/iz73(m/z44 m/z 42)
(2.51 plpobSDO.l L/minx4 h) 036 716.9ug/ mL
0.300 pg/mL
(8.38 ppb, 0.1 L/minx4 h)
No0.5030 258 - 259

25 6 27

NIOSH Manual of Analytical Method (NMAM) 2004, Dimethylformamide. National Institute for
Occupational Safety and Health (NIOSH), Cincinnati, OH, USA. Fourth edition, 8/15/94.
OSHA Analytical Method no 66 Dimethylformamide, Occupational Safety and Health Administration

(OSHA) Organic Methods Evaluation Branch, OSHA Analytical

Laboratory, Salt Lake City,

UT,USA. (http://www.osha.gov/dts/sltc/methods/organic/org066/org066.html) accessed on July 22, 2014.
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