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Abstract - For the safe handling of isoamyl dcohol being used in various ways in the chemicd industry,
the flash point and the autoignition temperature(AIT) of isoamyl acohol was experimented. And, the lower
explosion limit of isoamyl dcohol was cdculated by using the lower flash point obtained in the experiment.
The flash points of isoamyl dcohal by using the Setaflash and Pensky-Martens closed-cup testers measured
31 C and 33 C, respectively. The flash points of isoamyl acohol by using the Tag and Cleveland open
cup testers are measured 43 C and 45 C. The AIT of isoamyl dcohol by ASTM 659E tester was messured
as 419 C. The lower explosion limit by the measured flash point 31 'C was caculated as 0.87 vol%.
It was possible to predict lower exploson limit by using the experimenta flash point or flash point in
the literature.

Key words : isoamyl acohol, process Safety, Fire and Explosion Properties , flash point, explosion limit,
autoignition temperature (AIT), ASTM E659
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Table 1. Physical properties of isoamyl alcohol[3,4]

Properties Component Isoamy! & cohol
CAS number 123-51-3
Molecular formula CsH10
Boailing point 151.05 T
Melting point -117.25 ¢

Vapor pressure 0.315Pa(at 25 )

Viscosity 3.692mPas(at 25 )
Solubility(Water) 25g/L(at 25 )
Critical temperature 306 T
Vapor density(Air=1) 30

Specipic gravity(Water=1) 0.8129(at 15 )
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Table 2. Comparison of explosion limit, flash point and AIT of isoamyl alcohol by severa references5-15]

References LEL - UEL(vol%) Flash point(C) AIT(C)
KOSHA MSDY[5] 12 -90 45 350
NFPA[6] 12 - 90 43 350
Sigma[7] 12 - 90 46 340
Ignition[8] 14 - 90 43 343
Lange[9] 12 - 90 45 350
Smallwood[10] 12 - 90 46 365
SFPE[11] 12 - 100 43(CC), 46(0C) 300
SAX[12] 12 - 90 - -
Stephenson[13] - 44,45(CC)51,56(0C) -
Zabetakig14] - - 347(13sec)
Yagyu[15] - - 340(15sc)
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Table 3. Comparison of several flash point test methods
Test vessl Test vessl Test vessel Heating ASTM
Test methods diameter(cm) depth(cm) volume(ml) method designation
Setaflash Sample cup is dectricaly
5.0 1.0 2o0r4 heated or chilled and sample ASTM D3278
closed-cup .
temperature is kept constant
For odinary liquids, the temperature
Pensky-Martens 5,085 56 100 of the specimen is increased & | ASTM D93
closed-cup A
5-6C/min
The temperature of the specimen is
Tag open cup 53 50 incr a 1+0.25°C/min. ASTM D1310
The temperature of the specimen is
Cleveland open cup 6.4 34 incr | & 5.67/min ASTM D92
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Table 4. Comparison of estimated lower explosion limits
(LEL) by experimental lower flash points for
isoamyl alcohol

Experimenta Estimated LEL
Testers lower flash by lower flash
points (C) points(vol %)
Setaflash(CC) 42 141
Pensky-Martens(OC) 43 151
Tag(OC) 46 1.84
Cleveland(OC) 54 3.05
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Table 5. Comparison of experimental and calculated igni-
tion delay time by the AIT for iscamyl alcohol

No. TIK] T expls | Int exp. |7 est..(EQ. 3)
1 600 1291 2.55800 12.25
2 613 11.31 2.42569 9.75
3 623 8.06 2.08691 8.24
4 633 6.64 1.89311 7.00
5 643 550 1.70475 597
6 653 4.48 1.49962 5.13
7 663 4.19 1.43270 4.42
8 673 3.58 1.27536 3.82
9 683 353 1.26130 332
10 703 275 1.01160 254
11 723 250 0.91629 197
12 733 148 0.39204 175
A.AD. - - - 0.46
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Figure 1. A comparison between the experimental and
calculated delay times for isoamyl alcohol.
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