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Abstract - For the safe handling of cyclopentanol, this study was investigated the explosion limits of cyclo-
pentanol in the reference data. The flash points and AITs(auto-ignition temperatures) by ignition delay time
were experimented. The lower flash point of cyclopentanol by using closed-cup cyclopentanol was ex-
perimented at 49°C . The lower flash points of cyclopentanol by using open cup tester was experimented at 59
C.. This study measured relationship between the AITs and the ignition delay times by using ASTM E659 test-
er for cyclopentanol. The experimental AIT of cyclopentanol was at 363 C.
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Table 1. Physical properties of cyclopentanol

Properties Component Cyclopentanol
CAS number 96-41-3-19
Molecular formula CsHyOH
Boiling point 140.4C
Melting point -19C
Vapor pressure 1892mmHg(25C)
Solubility(Water) 1.4530
Critical temperature 346C
Critical pressure 49 atm
Vapor density(Air=1) 297
Specipic gravity(Water=1) 0.95
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Table 2. The lower flash point of several repor-
ted data for cyclopentanol

Flash points [C]
Compound
NFPA Sigma Lange
Cyclopentanol 51 51.1 51
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Table 3. 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 or4 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 64 34 20 The temperature of the specimen is
Cleveland open cup ’ ’ increased at 5-6°C /min
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Table 4. Comparison of estimated lower explosion
limits(LEL) with experimental lower flash
points for cyclopentanol

Experimental flash Estimated explosion
Testers points limits
©) (vol.%)
Setaflash 49 1.45
Pensky-Martens 50 1.54
Tag 59 2.62
Cleveland 59 2.62
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Table 5. Comparison of experimental and calculated ignition delay time by the AIT for cyclopentanol

Ignition delay[sec]

No. T[K] T exp.[S] ln‘[exp. 7 est.(Eq. 3)

1 636.15 16.16 2.7825 14.13

2 663.15 6.10 1.8083 7.76

3 693.15 428 1.4540 421

4 723.15 2.84 1.0438 2.40

5 748.15 1.44 0.3646 1.56
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Fig. 1. A comparison between the experimen-
tal and calculated delay times for cyclo-

pentanol.
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