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The Measurement of Combustible Properties of Cyclohexanol
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ABSTRACT

For the safe handling of cyclohexanol, this study was investigated the explosion limits of cyclohexanol in the reference
data. The flash points and auto-ignition temperatures (AITs) by ignition delay time were experimented. The lower flash
points of cyclohexanol by using closed-cup tester were experimented in 60 °C~64 °C. The lower flash points of cyclohex-
anol by using open cup tester were experimented in 66 °C~68 °C. This study measured relationship between the AITs and
the ignition delay times by using ASTM E659 tester for cyclohexanol. The AIT of cyclohexanol was experimented as
297 °C. The lower explosion limit (LEL) and the upper explosion limit UEL) by the measured the lower flash point and
the upper flash point of cyclohexanol were calculated as 0.95 Vol% and 10.7 Vol%, respectively.
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Table 1. Physical Properties of Cyclohexanol
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| Component Cyelohexanol Agel U4, AAR, A=) AW Fo vk, Sy
Properties o2 IH2A(CC) Pensky-Martens} Setaﬂash 5ol o
CAS number 188-93-0 om, A (0C)S Tagsl Cleveland 5 & & UH?.
Molecular formula Ce¢H;OH
Boiling point 161.1°C Table 2. Comparison of Explosion Limits of Cyclohexanol in
Melting point 252°C Air by Several References
Vapor pressure 0.13 kPa (20 °C) Explosion Limits [Vol%]
. S References
Viscosity 57.5mPa-s (25°C) Lower Upper
Solubility (Water) 37.5 g/L (25 °C) Ignition® 12 9.8
Critical temperature 377°C SFPE® 1.2 -
Critical pressure 42.6 atm Sigma® 1.25 12.25
Vapor density (Air = 1) 3.50 crc?” 1.0 9.0
Specipic gravity (Water = 1) 0.96 Lange(s) 1.3 53
Table 3. The Lower Flash Points of Several Reported Data for Cyclohexanol
c q Flash points [°C]
ompoun:
P NFPA® Iginition® SFPE® Sigma CRC?” Flick"” Fluka""
Cyclohexanol 68 68 68 68 68 63 (CO) 68 (0C)
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Table 4. Comparison of Several Flash Point Test Methods
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Test methods Test vessel Test vessel Test vessel Heating
diameter (cm) depth (cm) | volume (ml) method
ASTM D93 5.085 56 100 For odinary liquids, the temperature of the
Pensky-Martens closed-cup ’ ) specimen is increased at 5~6 °C/min
ASTM D3278 Sample cup is electrically heated or chilled
5.0 1.0 2or4 .
Setaflash closed-cup and sample temperature is kept constant
ASTM D1310 The temperature of the specimen is increased
53 5.0 70 o
Tag open cup at 1 £0.25 "C/min.
ASTM D92 The temperature of the specimen is increased
6.4 3.4 80 oy
Cleveland open cup at 5~6 "C/min
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Table S. Comparison of Estimated Lower and Upper Explo-
sion Limits (LEL, UEL) with Experimental Lower and Upper
Flash Points for Cyclohexanol

Experimental flash | Estimated explosion
Testers points (°C) limits (Vol%)

Lower | Upper Lower Upper
Setaflash 60 101 0.95 10.7
Pensky-Martens 64 - 1.26 -
Tag 68 - 1.66 -
Cleveland 66 - 1.45 -
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Table 6. Comparison of Experimental and Calculated Igni-
tion Delay Time by the AIT for Cyclohexanol

No. T [K] Texp. [S] 1n‘rexp. Test. (Eq 3)
1 570.15 21.05 3.0469 15.18
2 578.15 15.32 2.7292 13.34
3 583.15 12.81 2.5502 12.35
4 593.15 11.76 2.4647 10.60
5 603.15 6.81 1.9184 9.12
6 618.15 5.33 1.6734 7.40
7 653.15 3.50 1.2528 4.68
8 703.15 291 1.0682 2.63
9 763.15 1.80 0.5878 1.46
A.AD. - - - 1.74
25
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Figure 1. A comparison between the experimental and calcu-
lated delay times for cyclohexanol.
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