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Abstract - For the safe handling of Propionic Anhydride being used in various ways in the chemical in-
dustry, the flash point and the autoignition temperature(AIT) of Propionic Anhydride was experimented. And,
the lower explosion limit of propionic anhydride was calculated by using the lower flash point obtained in the
experiment. The flash points of propionic anhydride by using the Setaflash and Pensky-Martens closed-cup
testers measured 60 C and 61 C, respectively. The flash points of propionic anhydride by using the Tag and
Cleveland open cup testers are measured 67 C and 73 ‘C. The AIT of propionic anhydride by ASTM 659E
tester was measured as 280 C . The lower explosion limit by the measured flash point 60 C was calculated as
1.37 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. Physical properties of propionic anhyd-

ride
. Component Propionic anhydride
Properties
CAS number 123-62-6
Molecular formula CeHi003
Boiling point 167 C
Melting point -45 C

Vapor pressure 1.36 mmHg(at 25 C)

Viscosity 1.144 mNsm™(at 25 C)
Vapor density(Air=1) 4.5
Specific gravity(Water=1) 1.025
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Table 2. Comparison of explosion limit, flash point and AIT of propionic anhydride by several references

References LEL - UEL(vol%) Flash point(‘C) AIT(C)
KOSHA MSDS[5] 1.3 -95 63 285
NFPA[6] 13 -95 63 285
Sigma[7] 148 - 11.9 74 285
Lange[8] - 74(0C) -
SAX[9] . 74(0C) .
Stephenson[10] . 62(CC),74(0C) .
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Table 3. Comparison of several flash point test methods
Test vessel Test vessel Test vessel Heating ASTM
Test methods
est me diameter(cm) depth(cm) volume(ml) method designation
Sample cup is electrically
flash
Ci‘fstz disu 50 1.0 2 or 4 heated or chilled and sample ASTM D3278
P temperature is kept constant
For odinary liquids, the temperature
Pensky-M: S
ensky-Martens 5.085 5.6 of the specimen is increased at ASTM D93
closed-cup .
5-6C /min
The temperature of the specimen is
Tag open cup 53 5.0 increased at 1+0.25°C /min, ASTM D1310
The temperature of the specimen is
Cleveland open cup 6.4 34 increased at 56 /min ASTM D92
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Table 4. Comparison of estimated
propionic anhydride

e

lower explosion limits(LEL) by experimental lower flash points for

Testers Experimental lower flash points (C) EStimmdp(];iit]; (\t/)c})ll ;b(;wer flash
Setaflash(CC) 60 1.37
Pensky-Martens(OC) 61 1.46
Tag(OC) 67 2.21
Cleveland(OC) 73 3.01

Table 5. Comparison of experimental and calculated ignition delay time by the AIT for propionic

anhydride
No. TIK] T expls] In 7 exp. e (Eq. 3)
1 553 52.75 3.96556 35.22
2 563 27.75 3.32324 24.44
3 573 13.97 2.63691 17.17
4 538 9.81 2.23840 12.22
5 593 7.01 1.94737 8.79
6 603 5.47 1.69928 6.39
7 613 4.26 1.44972 4.70
8 623 3.38 1.21788 3.49
9 633 2.79 1.02604 2.54
10 643 2.37 0.86289 1.98
11 653 1.72 0.54232 1.51
AAD. - - - 2.78
Table 501 A A €l 2hd 28} = 9} w5} A] A A 712 1
3 AR E Arthenius F ) 4]0 2 2253 A5} o} 10%7:‘7'39“945'05(7) ®)
S 2E BA S AU
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H] 13} Table 59} Fig. 101 JERA AT o S5k} &

1n7=—17.02+11386.38(iT) 2
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Fig. 1. A comparison between the experimental

and calculated delay times for propionic
anhydride.
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1) Setaflash @ #| 2] of] 2] g+ Q1314260 C, Pensky-
Marten d#H 22 61 C, Tag /W22 67 C 182
Cleveland NH2273 TR = i OEJ ME}.

2) Setaflash =] ol 2]k 317918k 60 TE ©]-&
3to] AlxtE 2233 1.37 Vol % 24, S0l
AN A 71 e 791 1.30 Vol % Bk o3k =74 Al
A QA T v 25 AFE BT

3) ¥ Aol A = H propionic anhydride-> & 4
AHAsL 25280 CE 71EY EARE 7 7
o 219 A A KOSHA MSDS9] 285 C Bt} ¢k 5
T 9A A=A

4) Propionic anhydride ] z}1d3l-2 = 9} %314
AAZEe] BAE o2 2ok

logr=—"17.39+ 4945.05(%,)

5) Semenov2] & ©]-8-3F propionic anhydride ] &
43 3}ol| 1] 2] (E) = 94.10k] / mol 2 Al 4k 1Tt
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