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ABSTRACT

The usage of the correct combustion characteristics of the treated substance for the safety of the process is critical. For
the safe handling of bromobenzene being used in various ways in the chemical industry, the flash point and the autoigni-
tion temperature (AIT) of bromobenzene was experimented. And, the lower explosion limit of bromobenzene was calcu-
lated by using the lower flash point obtained in the experiment. The flash points of bromobenzene by using the Setaflash
and Pensky-Martens closed-cup testers measured 44 °C and 50 °C, respectively. The flash points of bromobenzene by
using the Tag and Cleveland automatic open cup testers are measured 56 °C and 64 °C. The AIT of bromobenzene by
ASTM 659E tester was measured as 573 °C. The lower explosion limit by the measured flash point 44 °C was calculated
as 1.63 Vol%. It was possible to predict lower explosion limit by using the experimental flash point or flash point in the
literature.
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Table 1. Physical Properties of Bromobenzene
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. Component Bromobenzene o)zld-e 3hpolsty sl AFEL O] EL]
Properties 1 5}d-& 3213k (Lower flash point)d} Z4F-91814
CAS number 108-86-1
Molecular formula COH>Br Table 2. Comparison of Explosion Limit, Flash Point and
Boiling point 156.01 °C AIT of Brormobenzene by Several References
Melting point —306°C References LEL-UEL |  Flash point | AIT
Vapor pressure 4.18 mmHg (at 25 °C) (Vol%) °0) (°C)
Viscosity 1.074 mPa - s (at 25 °C) KOSHA MSDS® 6.0-36.5 51 566
Solubility (water) 46 mmg/L (at 30 °C) NFPA® - 51 565
Critical temperature 396.85 °C Sigma”’ 6.0-36.5 51 566
Critical pressure 4.52 Mpa Ignition® 1.5-9.1 51 595
Vapor density (air = 1) 5.41 Langem - 51 566
Specipic gravity (water = 1) 1.4952 (at 20 °C) Stephenson” - 51 (CC), 65 (OC) | -
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Table 3. 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 D3278 Sample cup is electrically heated or chilled
5.0 1.0 2or4 .
Setaflash closed-cup and sample temperature is kept constant
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 D1310 53 50 70 The temperature of the specimen is increased
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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Figure 1. Autoignition temperature apparatus.
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Table 5. Comparison of Experimental and Calculated Igni-
tion Delay Time by the AIT for Bromobenzene

Alrkel FskeAl 1.63 Vol%e Ignition®] 1.5 Vol%X.th No. TIK] | Tey [s] INTexp, Tey (Eq. 3)
¢k 0.13 Vol%E ot =4 AlLkE %2y, KOHSA MSDS2] 1 846 922 222138 7.80
) . . . 2 848 7.47 2.01089 7.42
Table 4. Comparison of Estimated Lower Explosion Limits
(LEL) by Experimental Lower Flash Points for Bromoben- 3 853 >-86 176815 6.57
zene 4 863 4.66 1.53902 5.17
Testers Experimental Estimated LEL by S 873 3.94 1.37118 4.09
flash points (°C) | lower flash points (Vol%) 6 883 3.16 1.15057 3.25
Setaflash 44 1.63 7 893 2.94 1.07841 2.60
Pensky-Martens 50 222 8 903 2.12 0.75142 2.09
Tag 56 2.99 9 913 1.64 0.49470 1.69
Cleveland 64 4.36 A.AD. - - 0.37
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Figure 2. A comparison between the experimental and calcu-
lated delay times for bromobenzene.
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