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Abstract — The usage of the correct combustion characteristic of the treated substance for the safety of the process is
critical. For the safe handling of dimethylacetamide (DMAc) being used in various ways in the chemical industry, the
flash point and the autoignition temperature (AIT) of DMAc was experimented. And, the lower explosion limit of
DMACc was calculated by using the lower flash point obtained in the experiment. The flash points of DMAc by using the
Setaflash and Pensky-Martens closed-cup testers measured 61 °C and 65 °C, respectively. The flash points of DMAc by
using the Tag and Cleveland automatic open cup testers are measured 68 °C and 71 °C. The AIT of DMAc by ASTM
659E tester was measured as 347 °C. The lower explosion limit by the measured flash point 61 °C was calculated as 1.52
vol%. It was possible to predict lower explosion limit by using the experimental flash point or flash point in the literature.
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Table 1. Comparison of explosion limit, flash point and AIT of DMAc by several references

References LEL - UEL (vol.%) Flash point (°C) AIT (°C)

KOSHA MSDS [4] 1.8-11.5 66 490
NFPA [5] 1.8-11.5 70(0C) -

Sigma [6] 1.8 -11.5 (100 °C) - (100 °C) 70 491
SAX[7] 1.8-11.5 77.8 -

Organic Solvent [8] 1.5-11.5 70 491

MP Biomedical [9] - 70 400

Taminco. Com. [10] 1.5-11.5 64 345

Chemical Engineering Now [11] 1.8-13.8 77(Tag CC) 354

Stephenson [12] -

63(CC), 66(CC), 70(0.C.), 77(0.C.) -
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Table 2. Comparison of several flash point test methods

AERA Y] 24 U o) 555

Test methods Test vessel diameter (cm) Test vessel depth (cm) Test vessel volume (ml) Heating methods
ASTM D93 Pensky-Martens 5.085 56 100 For (')dinar.y @iquids, the tempera@e of the
closed-cup specimen is increased at 5-6 °C/min
ASTM D3278 Setaflash 50 10 2ord Sample cup is electri.cally heated or chilled and
closed-cup sample temperature is kept constant
ASTM D1310 Tag 53 5.0 70 The tempera@re of the specimen is increased at
open cup 1£0.25 °C/min
ASTM D92 Cleveland open 6.4 34 20 The temperature of the specimen is increased at
cup (Manual, Auto) 5-6 °C/min
A=7} Q)c), Table 3. Comparison of estimated lower explosion limits (LEL) by
Cleveland 74 4 Q15 @ A 28S Z=Aa 4=, experimental lower flash point for DMAc
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Experimental Lower Estimated Lower

Testers Flash Points (°C)  Explosion Limits (vol.%)
Setaflash (CC) 61 1.52
Pensky-Martens (CC) 65 1.89
Tag (OC) 68 2.21
Cleveland (Manual, OC) 75 3.15
Cleveland (Auto, OC) 71 2.58

Setaflash®} Pensky-Martens "d#H| 4] 78] 311 Tag®} Cleveland 7}
wWalof] ofsl S E Ashae A (1ol A&t Arke Fdstst
Al Table 30 LTt

Setaflash "W 2] o) 2J3)| S7g€ aH7218H7 61 °CE 4]-83h= 75
ZAlEEl= 9 1.52 vol. %2 AXFE AT,

2 AgrelA Ak F35HEA] 1.52 vol. %+ Organic Solvent2}
TAMICO. Com. 52| F&7k<Q] 1.50 vol. %S} Bl5:8t Avts B3]
ot wk2bA DMAc?] &7 b5 £18l4= KOSHA MSDS® 4]
AAISE 1.8 vol.% HTH= 1.5 vol.% AFE-sh= Aol Eldsitha &
Tt fEsk SR lsdolu Edel AAlE Q1SS o] &3]
ZEA 9] o S0] 7hsde & ATk
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Tabe 19l & 4= 81501 DMAcY] AITE T &9 we} & 2ol &
Ho|a 2lth KOSHA MSDS, Sigma j_am Organic Solventol] A=
ok 490 °CZ A8t Qlort, THE F31EollA = 400~345 °CEA
KOSHA MSDS9}= 90~140 °CS] #}o]Z Kol git}.

L ATrellA AITE 574 317] Sl ASTM E659 2]E AHg-3)
Rom, ASTM 1175 2-8-ato] ARt M= A &3
0.1 mLE AHESHES wjof 9lont, n) geet AITE S48kt
o2 A& E3F(Sample volume)S AME-3H0] S5 DMAc?)
ko] W2 AITE Table 491 LFERASILE.

Table 45 A9 B, DMAc2] AIT+= 347 °C8} 348 °Coll A 2H&- 5=
ASATE. Table 40l A E of 2] & AITS] HAE H 2 3} st
oS3} +e Ag AAIST) 18] 3L Fig. 1o A3k 2 (2)°]
ok ALRE Blaste] YERgl o, o] & F3] DMAcS] AITE
B} A o= AAEE 5 it

Y =379.45-1052.5X, +10268X: —27888X; )
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Table 4. The AIT of DMAc by using several sample

No. Sample Volume (mL) AlT,,, (°C) AIT,, (°C)
1 0.03 355 356
2 0.04 355 352
3 0.05 347 349
4 0.06 347 347
5 0.07 348 347
6 0.08 347 347
7 0.09 348 348
8 0.10 348 349
9 0.11 348 351
10 0.13 358 355
11 0.15 358 358
12 0.17 360 360
380
3704
—o—Calc. AIT
v Exptl. AIT
360 v / v
S wr o
= 0 /
= 350+ o o
E e A
340
330 T T T T T T T T

T
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20
Sample volume(mL)
Fig. 1. AIT of DMAc by sample volume.
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(1) Setaflash ‘U322 61 °C, Pensky-Martens H 3|22 65 °CZ
75901, Tag 7412 68 °C, Cleveland 7§ ©
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FollX= 2zt 75 °cs} 71 °CE S H AT

(2) Setaflash =] of] &J3t 31421314 61 °CE ©]&-5to] Arkd
ZREFSHA= 1.52 vol.% A= Ih T gE=0lA= 1S vol.%,
KOSHA MDSDE 1.8 vol. %S #A8kaL Ql=d], 3745 93]
233 KOSHA MSDSE 1.8 vol.%RE.UR= 1.5 vol. %S AFE-3H= A
o] efsit.

(3) S E DMAc?] AIT °F 350 °CE 712 B3 342! 490 °C
B oF 140 °C 97 S E AT bdE SlsiA = 2 AtollA] Al
AlgE AITE ARE-8l= Ao ugz] it

4) 749 Aspdol T3l AR A3 o] Fste] Fkst
Alg] e50] 7Fs e EoTt.

(5) ¥ AFolA AAE DMAcS] FAEAGA & ol& HF 5=
5792 kA #)72] Azt MSDS2] HAlslel| H-4-57]5 7]djgict.
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