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Abstract - For the safe handling of isobutylalcohol(IBA), this study was investigated the ex-
plosion limits of isobutylalcohol in the reference data. And the lower flash points, upper flash
points and AlTs(auto-ignition temperatures) by ignition delay time were experimented. By using
the literatures data, the lower and upper explosion limits of isobutylalcohol recommended 1.7
Vol% and 10.9 Vol.%, respectively. The lower flash point of isobutylalcohol by using Setaflash and
Penski-Martens closed-cup testers were experimented 25 C and 30°C, respectively. The lower flash
point isobutylalcohol by using Tag and Cleveland open cup testers were experimented 36 C and
39 C, respectively. Also, this study measured relationship between the AlITs and the ignition delay

times by using ASTM E659 tester for isobutylalcohol. The experimental AIT of isobutylalcohol was
400 C.
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Table 1. Physical properties of isobutylalcohol

Properties Component Isobutylalcohol
CAS number 78-83-1
Molecular formula C:HyO
Boiling point 108C
Melting point -108C

Vapor pressure 1.39kPa(25C), 75.4kPa(100C)

Viscosity 4.312mPa-s
Solubility(Water) 87g/L(20C)
Critical temperature 274.63C
Critical pressure 4.3MPa
Critical volume 273 cnifmol
Vapor density(Air=1) 2.55
Specific gravity(Water=1) 0.8018
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Table 2. Comparison of explosion limits of isobut-
ylalcohol in air by several references
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Table 3. The lower flash point of several reported data for isobutylalcohol
Flash points [TC]
Compound - - ;
NFPA SFPE Sigma Iginition Lange SAX CRC Flick KOSHA
Isobutylalcohol 28 28 372 28 37 28 28 39(0C) 28(CC)
Table 4. The autoignition temperature of several reported data for isobutylalcohol
AITs[C]
Compound
NFPA SFPE Sigma Ignition Lange SAX CRC | Hilado Yagyu KOSHA
Isobutylalcohol 415 405 434 427 427 427 415 427 405 415
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Table 5. Comparison of several flash point test methods

Test methods Test vessel Test vessel Test vessel Heating
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 6.4 34 80 The temperature of the specimen is
Cleveland open cup ' ' increased at 5-6°C /min
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Table 6. Estimated explosion limits by experimental flash points for isobutylalcohol

Experimental (C) Estimated(LEL) (Vol%)
festers Lower flash points Upper flash points ﬂz};hﬁzzs ﬂt;}sth;(if:ts
Setaflash(CC) 25 53 1.63 8.45
Pensky-Martens(CC) 30 1.98
Tag(OC) 36 3.25
Cleveland(OC) 39 3.89
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Figure 1. A comparison between the experimen-
tal and calculated delay times for iso-

butylalcohol.
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Table 7. Comparison of experimental and calculated ignition delay time by the AIT for isobutylalcohol

No. TIK] T expl[s] Int 7 est.(Eq. 3)
1 673.15 23.66 3.1638 20.23
2 683.15 19.47 2.9689 15.35
3 693.15 9.44 2.2450 11.73
4 700.15 7.31 1.9892 9.04
5 713.15 6.50 1.8718 7.02
6 723.15 5.10 1.6292 5.49
7 733.15 5.04 1.6174 4.32
8 743.15 3.00 1.0986 342
9 753.15 2.59 0.9517 2.72
10 768.15 2.41 0.8796 2.18
11 773.15 1.97 0.6780 1.76
A.AD. - - - 1.29
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