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Abstract — The combustion properties for the prevention of the fire and explosion in the work place are flash point,
explosion limit, autoignition temperature (AIT) etc.. The using of the corrective combustion properties of the MSDS
(Material Safety Data Sheet) of the handling substance for the chemical process safety is very important. For the safe
handling of benzyl alcohol which is widely used in the chemical industry, the flash point and the AIT were measured.
And, the lower explosion limit (LEL) of benzyl alcohol was calculated by using the lower flash point which obtained in
the experiment. The flash points of benzyl alcohol by using the Setaflash and Pensky-Martens closed-cup testers mea-
sured 90 °C and 93 °C, respectively. The flash points of benzyl alcohol by using the Tag and Cleveland open cup testers
are measured 97 °C and 100 °C. The experimental AIT of benzyl alcohol by ASTM 659E tester was measured as
408 °C. The LEL of benzyl alcohol measured by Setaflash closed-cup apparatus was calculated as 1.17 vol% at 90 °C. In
this study, it was to possible predict the LEL by using the lower flash point of benzyl alcohol which measured by Seta-
flash closed-cup tester.
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Table 1. Physical properties of benzyl alcohol
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Table 2. Comparison of explosion limits, flash points and AITs of benzyl

Properties Benzyl alcohol alcohol by several references
CAS number 100-51-6 References Flash points (°C)  AITs (°C) LEL-UEL (vol%)
Molecular formula C,HgO KOSHA MSDS [8] 93 436 1.3-13.0
Boiling point 204.7°C NFPA [9] 93 436 -
Melting point -153°C Sigma [10] 100.6 436 -
Vapor pressure 0.015 Pa (at 25 °C) Ignition [11] 94 428 1.7-15.0
Viscosity 5.474 mPa's (at 25 °C) SAX [7] 100.6 436 -
Solubility (Water) 42.9 /L (at 25 °C) Lange [12] 100 436 -
Critical temperature 442 °C 93.3,96(CC
Critical pressure 4.3 Mpa Stephenson [13] 10404((()(?)) i )
Vapor density (Air=1) 3.72 Hilado [14] - 436 -
Specipic gravity (Water=1) 1.043 (at 20 °C) Scott [15] - 428 -
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Table 4. Comparison of estimated lower explosion limits (LEL) by
experimental lower flash points for benzyl alcohol

Experimental lower Estimated LEL by lower

datr], A2 =0 Er)rb']' Fekaa Yol FAPIE AR Testers a o a . o
= u Do) B g o oo ash points (°C) ash points (vol%)
LEE A4 &3 10%_‘— Aol 57k dofip Wt £ Bt Pensky-Martens (CC) 93 1.24
30 °C SHA A7 star A shaA 2gstEA] 2~5°C 22 10°C 4 Tag (OC) 97 1.71
S7MAA FAsHEA Apdds) A7k Wl w5 715519 0H2,17]. Cleveland (OC) 100 2.00
Table 3. Comparison of several flash point test methods [16,17]
Test vessel Test vessel ~ Test vessel . Lo
Test methods diameter (cm)  depth (om)  volume (ml) Heating method ASTM designation
Setaflash closed-cup 5.0 10 2ord Sample cup is electrically heated or chilled and sample ASTM D3278

temperature is kept constant

Pensky-Martens

For odinary liquids, the temperature of the specimen is increased

closed-cup 5.085 5.6 100 at 5~6 °C/min ASTM D93
Tag open cup 5.3 5.0 70 The temperature of the specimen is increased at 1+0.25 °C/min ASTM D1310
Cleveland open cup 6.4 34 80 The temperature of the specimen is increased at 5~6 °C/min ASTM D92
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Table 5. Comparison of experimental and predicted ignition delay
time by the AIT for benzyl alcohol

No. T (K) Texp. (8) Int,,, 1, (Eq.3)
1 681 39.97 3.68813 3241
2 682 34.10 3.52930 31.16
3 693 25.53 3.23985 20.34
4 713 6.97 1.94162 9.69
5 723 4.75 1.55814 6.78
6 733 3.59 1.27815 4.81
7 743 3.13 1.14103 3.44
8 753 2.83 1.04028 248
9 763 213 0.75612 1.80
10 773 1.69 0.52473 1.32
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Fig. 1. A comparison between the experimental and predicted delay
times of benzyl alcohol.
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