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Abstract - For the safe handling of cyclohexane, the explosion limit at 25°C and the temperature
dependence of the explosion limits were investigated. Flash point and AIT(autoignition temperature) for
cyclohexane were experimented. By using the literatures data, the lower and upper explosion limits of
cyclohexane recommended 1.0 Vol% and 9.0 Vol %, respectively. Moreover lower flash points of cyclohexane
recommended —20°C. It was measured relationship between the AITs and the ignition delay times by using
ASTM E659-78 apparatus for cyclohexane, and the experimental AIT was 255°C. The new equations for
predicting the temperature dependence of the explosion limits of cyclohexane is proposed. The values
calculated by the proposed equations were a good agreement with the literature data.
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Table 1. Comparison of explosion limits of cyclo-
hexane in air by several references

References Tube[cm or L] Explosion Limits [vol%]

Diameter | Length Lower Upper

NFPA[6] - - 1.3 8.0
Sigma[10] - - 1.0 9.0
SFPE[7] - - 1.0 7.8
CRC[11] - 1.0 8.0
Lange[12] - - - -
Lees[13] - - 1.3 7.8
5.0 150 1.33 8.35

- - 1.26 7.75
Yagyu[14] 6.3 - 1.34 -
10.2 1.33 6.2

5.0 65 1.31 4.5
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Table 2. The flash point of several reported data for cyclohexane
Flash points [C]
Compound
NFPA[6] | Sigma[12] | SFPE[7] | CRC[11] Lange[12] Iginition[8] Flick[18]
Cyclohexane —20 —18.3 —-20 —-20 —18 —18 —-13
Table 3. The autoignition temperature of several reported data for cyclohexane
AITs[C]
Compound NFPA Sigma Sheldon SFPE CRC Ignition Zabetakis Hilado Smyth*
(7] [12] [20] [17] [11] [8] [21] [22] [19]
Cyclohexane 245 260 259 245 245 250 260 246 950
* Hot Surface(Nickel)
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temperature variation using several correlation for cyclo-

hexane
No. Temp.(C) LEL Eqn.(1) Eqn.(5)
1 25 1.12 1.12 1.15
2 100 1.01 1.01 1.01
3 250 0.83 0.97 0.85
A.AD. - - 0.06 0.03
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Table 5. Comparison of experimental and calculated ignition delay time by the AIT for cyclohexane

No. TIK] Txp.[s] Tst..(Eq. 6) Test..(Eq. 7)
1 528.15 470.37 275.13 463.20
2 533.15 266.07 201.42 281.20
3 543.15 103.18 109.83 114.41
4 553.15 37.96 61.21 52.58
5 563.15 24.32 34.83 26.99
6 573.15 15.02 20.22 15.32
7 583.15 9.51 11.95 9.53
8 593.15 6.66 7.19 6.44
9 603.15 5.12 4.40 4.70
10 613.15 3.70 2.74 3.67
11 623.15 2.19 1.73 3.06
A.AD. - 28.23 4.79
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and calculated delay times for cyclohexane.
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