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Estimation of Flash Points of Pure Flammable Liquids
— I. Alcohols —
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ABSTRACT

The flash points of flammable liquids are a fundamental and important property relative to fire and

explosion hazards.

A new estimation method, based on statistics (mutiple regression analysis), is being developed for the
prediction of flash points of pure flammable liquids by means of computer simulation. This method has

been applied to alcohol liquids.

The proposed method has proved to be the general method for predicting the flash points of

alcohol liquids.
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Fig, 1 Classification systems of flammable and
combustible liquids by national fire code
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Table 1 Underwriter's Laboratory(UL) classification of
some flammable liquids

Relative flammability
Common examples
hazard :
100 All class TA liquids
Hexane, Acetone
90100 Benzol
60—70 Ethanol, Amyl acetate
30—40 Butanol, Nonane
Decane
10—~20 Paraffin(lube )oils
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Fig. 2 Correlation between boiling points(T,) and
flash points(T;) of alcohols
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Table 2 Summary of average percent errors(A.P.E.) and mean deviations(M.D.) of estimating the

flash points by models

Parameters a b C A.P.E. M.D.
Model 1 —40. 3869 0. 61564 24,7382 4.4832
Model 2 ~2. 5264 —0. 02933 0. 00249 17.5034 4.0897
Model 3 —116.4299 0. 92570 4284. 84 14. 2439 3.6119
Model 4 —77.6238 0. 81604 147607 14,4422 3. 6090
Model 5 —10. 2318 474. 898 0. 00251 16.5992 4. 0250
Table 3 Comparison between experimental and estimated values for alcohols
No Compounds Ty, Toespy Tty % Errors Deviations
1 | methanol 64.6 10 9.71 ~2.21 —0.29
2 | ethanol 68.3 13 10.79 -17.04 —2.21
3 | iso~propanol 82.3 12 11.83 —1.43 -0.17
4 | tert-butanol 82.4 10 11. 86 18.58 1.86
5 1 ally alcohol 96.6 21 17. 36 —17.34 —-3.64
6 | propanol 97.2 15 17. 64 17. 60 2.64
7 { 2-butanol 99.6 14 18.80 34.28 4.80
8 | tert-pentanol 102.0 19 20.01 5.31 1.01
9 | 3-amyl alcohol - X 19 20.01 5.31 5.31
10 | iso~butanol 8.0 28 23.23 —17.04 —4.77
11 | 2-amyl alcohol 113.5 34 26. 40 —22.36 7.60
12 | 1-butanol 117.8 29 29.00 0.00 0.00
13 | 2-methyl-2-pentanol 121.2 21 31.13 48.28 10.13
14 | 1-pentanol 137.5 38 42.03 10.58 4.03
15 | cyclohexanol 161.2 68 59. 38 6.45 —8.62
16 | methyl cyclohaxanol 168 68 64. 60 —4.50 -3.40
17 | 1-octanol 195.2 81 86. 23 6.45 5.23
Average 14.24 3.61
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Table 4 Comparison of mean deviations(M.D.) of
Eqn. (1}, (2), (3) and (11)

Egua- Eqgn. (1) | Eqn.(2) | Eqn.(3) | Eqn.(11)
tions
M.D. 9. 1816 11,7979 | 8. 94480 3.6119
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