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ABSTRACT

Because of the vertical combustion characteristics of combustible substances, accurate substance safety information for their
safe use, handling and transportation is essential. The flash point, fire point, explosion limits and autoignition temperature
(AIT) are important safety parameters which need special attention in chemical plants and laboratories that handle dangerous
materials. In this study, tert-butylbenzene which is widely used as an intermediate material in the chemical industry was
selected. For the reliability of the flammable properties of tert-butylbenzene, this study was investigated the explosion limits
of tert-butylbenzene in the reference data. The flash points, fire points and AlTs by the ignition delay time for
tert-butylbenzene were experimented. The lower flash points of tert-butylbenzene by using the Setaflash and Pensky-Martens
closed-cup testers measured 39 C and 44 C, respectively. The flash points of tert-butylbenzene by using the Tag and
Cleveland open cup testers are measured 51 C and 54 “C. And the fire points of tert-butylbenzene by the Tag and Cleveland
open cup testers were 54 C and 58 C respectively. The AIT of tert-butylbenzene measured by the ASTM 659E tester was
measured as 450 ‘C. The lower explosion limit of 39 ‘C which measured by the Setaflash flash point tester was calculated
to be 0.68 vol%.

Keywords : tert-Butylbenzene, Safety Information, Reliability of Combustible Properties, Lower Flash Point,
Lower Explosion Limit, Autoignition Temperature (AIT)
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Table 1. Physical Properties of tert-Butylbenzene

Properties Component tert-Butylbenzene
CAS Number 98-06-6
Molecular Formula CioHi4
Molecular Weight 134.24
Boiling Point 169.1 C
Melting Point 2576 C
Vapor Pressure 0.280 kPa(at 25 )
Solubility (Water) 29.5 mg/l(at 25 C)
Critical Temperature 387 C
Critical Pressure 2.93 Mpa
Vapor Density (Air=1) 4.62
Specipic Gravity (Water=1) 0.8669(at 20 C)
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Table 2. Comparison of Explosion Limit, Flash Point and AIT of tert-Butylbenzene by Several References

References Flash Point (C) AIT (C) LEL-UEL (vol%)
NFPA"” 60 (0C) 450 0.7%-5.7*
Ignition""” 44 445 0.8-5.6
SAx"? 60 450 0.7%-5.7*
Lange" 60(0C) 450 0.7*-5.7*
KOSHA"? 44 450 .
Stephenson'"* 34,44,55 (CC), 60 (OC) - -
Zabetakis'"” - 450 (80 s) -
Jackson"® - 477 -
Hilado"” - 450 -

* The Value are Measured at 100 C
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Table 3. Comparison of Several Flash Point Test Methods"*"”
Test Vessel Test Vessel Test Vessel ASTM
Test Methods .es esse est vesse est vesse Heating Method .
Diameter (cm) Depth (cm) Volume (ml) Designation
Sample cup is electrically
Setaflash Closed-cup 5.0 1.0 2 or 4 heated or chilled and sample ASTM D3278
temperature is kept constant
For odinary liquids, the temperature
P -Mart
ensky-Martens 5.085 5.6 100 of the specimen is increased at 5-6 ASTM D93
Closed-cup o~
C/min
The temperature of the specimen is
Tag Open Cup 53 5.0 70 increased at 14025 C/min. ASTM DI1310
The t t f th i i
Cleveland Open Cup 6.4 34 80 . © femperatre (3 h ef spectmett 18 ASTM D92
increased at 5-6 C/min

Table 4. Comparison of Estimated Explosion Limits by Experimental Flash and Fire Points for tert-Butylbenzene

Testers Experimental ('C) Estimated (LEL) (vol%)
Lower Flash Points Fire Points by Lower Flash Points by Fire Points
Setaflash 39 - 0.68 -
Pensky-Martens 44 - 0.91 -
Tag 51 54 1.33 1.56
Cleveland 54 58 1.56 1.92
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Table 5. Comparison of Experimental and Calculated Ignition
Delay Time by the AIT for tert-Butylbenzene

No. T [K] Texp- [S] INTexp. Test. (Eq. 3)
1 723 137.41 4.92297 83.74
2 733 57.19 4.04638 56.46
3 743 37.38 3.62114 38.48
4 753 21.75 3.07961 26.49
5 763 13.84 2.62756 18.41
6 773 10.12 2.31451 12.92
7 783 7.78 2.05156 9.15
8 793 6.53 1.87641 6.54
9 813 4.00 1.38629 3.42
10 833 2.22 0.79751 1.85
11 843 1.47 0.38526 1.37

AAE - - - 6.37
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Figure 1. A comparison between the experimental and calculated

delay times of tert-Butylbenzene.
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