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Abstract - For the safe handling of isopropyl alcohol, the explosion limits were investigated. The lower
flash points, upper flash points, fire point, and AITs(autoignition temperatures) by ignition time delay for
isopropyl alcohol were experimented. By using literature data, the lower and upper explosion limits of
isopropyl alcohol were recommended as 2.0 and 12.0 vol %, respectively. The lower flash points of isopropyl
alcohol were experimented 12~14°C by using closed-cup tester and 18~19°C by using open cup tester. And the
upper flash points of isopropyl alcohol was experimented 38°C by using Setaflash closed-cup tester. This study
measured relationship between the AITs and the ignition delay times by using ASTM E659 apparatus was 46
3C.

Key words : isopropyl alcohol, flash point, explosion limit, fire point, closed-cup tester, open cup tester,
autoignition temperature (AIT), ASTM E659
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Table 1. Comparison of explosion limits of isopropyl alcohol in air by several references

Tube[cm] Explosion limits [vol%]
References
Diameter Length Lower Upper
NFPA[3] 2.0 12.7(93C)
SFPE[4] 2.0 11.8
Babrauskas{5] 22 12
Sigma[6] 25 12
SAX[7] 25
25 25 25
Yagyul[8]
0.5L 2.65
-9 .- =171~ 8k 8| A #1678 #1335 2012 62
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Table 2. The flash points of several reported data for isopropyl alcohol

Flash points [TC]
Compound NFPA SFPE Babrauska Sigma SAX Kirk-Othmer Flick
[31 (41 [51 (6] (71 [13] [14]
Isopropyl alcohol 12 12 12 15.6 11.7 12(C.C), 17.2(0.C) | 21.1(0.C)
Table 3. The autoignition temperature of several reported data for isopropyl alcohol
AITS[C]
Compound NFPA SFPE Babrauskas Sigma SAX Hilado Scott
[31 (41 [51 (6] (71 [15] [16]
Isopropyl alcohol 399 399 471 399 456 399 456
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Table 4. Comparison of several flash point test methods
Test vessel Test vessel Test vessel Heating
Test methods
est me diameter(cm) depth(cm) volume(ml) method
ASTM D93 For odinary liquids,
Pensky-Martens 5.085 5.6 100 the temperature of the specimen is
closed-cup increased at 5-6°C/min
Sample cup is electrically
ASTM D3278
5.0 1.0 2 or 4 heated or chilled and sample
Setaflash closed-cup .
temperature is kept constant
ASTM D1310 53 50 70 The temperature of the specimen is
Tag open cup ' ' increased at 1+0.25°C /min.
ASTM D92 The temperature of the specimen is
6.4 34 80 . .
Cleveland open cup increased at 5-6°C/min
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Table 5. Comparison of estimated lower and upper explosion limits(LEL, UEL) with experimental lower

and upper flash points for isopropyl alcohol

Experimental flash points Estimated explosion limits
Testers () (vol. %)
Lower Upper Lower Upper
Setaflash 12 38 2.52 12.03
Pensky-Martens 14 - 2.87 -
Tag 18 - 371 -
Cleveland 19 - 3.95 -

Table 6. Comparison of A.A.D. of the LEL with temperature variation using several correlation for iso-

propyl alcohol

No. Temp.(C) LEL Eqn.(1) Eqn.(6)
1 25 220 220 221

2 70 202 2.13 201
130 1.73 203 1.74

A.AD - 0.14 0.01
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Fig. 1. A comparison between the experimental
and calculated delay times for iso propyl
alcohol.

Table 7. Comparison of experimental and calculated ignition delay time by the AIT for isopropyl alcohol

No. T[K] Texp-[S] InTep. Eqn.(8)
1 736.15 9.34 2.23430 10.03
2 743.15 8.46 2.13534 791
3 753.15 5.29 1.66581 5.67
4 763.15 4.18 1.43031 4.11
5 768.15 3.79 1.33236 3.51
6 773.15 3.56 1.26976 3.00
7 778.15 2.36 0.85866 2.57
8 783.15 1.98 0.68309 221
AAD. - - - 0.37
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