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Abstract — The usage of the correct combustion characteristic of the treated substance for the safety of the process is
critical. For the safe handling of cumene being used in various ways in the chemical industry, the flash point and the
autoignition temperature (AIT) of cumene was experimented. And, the lower explosion limit of cumene was calculated
by using the lower flash point obtained in the experiment. The flash points of cumene by using the Setaflash and Pen-
sky-Martens closed-cup testers measured 31 °C and 33 °C, respectively. The flash points of cumene by using the Tag and
Cleveland open cup testers are measured 43 °C and 45 °C. The AIT of cumene by ASTM 659E tester was measured as
419 °C. The lower explosion limit by the measured flash point 31 °C was calculated as 0.87 vol%. It was possible to pre-
dict lower explosion limit by using the experimental flash point or flash point in the literature.
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Table 1. Physical properties of cumene [3,4]

Component

Q13PN A B30 M= Catagory 3(213H 23~60 °C)ell sl dal=
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Table 20141 & <= gl5co] il o] FHaslgtA o] v s KOSHA
MSDS, NFPA, Sigma 12|37 SAXeAE 0.9 vol%S LFERY a2 9l o,
CRCeIA 1.0 vol%® 7H 35 Fk2, Langeoll 4] 0.8 vol%® =&
of| it ©F 0.2 vol%2] AfolE Ho|an Qlrt. Bugh Fub ekl = vl

o =

Table 2. Comparison of explosion limit, flash point and AIT of cumene
by several references [5-14]

Properties Cumene References LEL - UEL (vol%) Flash point (°C)  AIT (°C)
CAS number 98-82-8 KOSHA MSDS 0.9-6.5 31(CC) 420
Molecular formula C9H10 NFPA 0.9-6.5 36 424
Boiling point 152.41°C Sigma 0.9-6.5 46 425
Melting point -96.01 °C Ignition 0.88-6.5 36 467
Vapor pressure 4.88 kPa (at 75 °C) Lange 0.8-0.6 39 (CO) 430
Viscosity 0.737 mPa-s (at 25 °C) CRC 1.0-7.0 36 424
Solubility (Water) 0.0613 g/L (at 25 °C) SFPE 0.88-6.5 - 425
Critical temperature 358°C SAX 0.9-6.5 44 424
Critical pressure 3.209 Mpa Stephenson - 36, 44, 46 (CC) -
Vapor density (Air=1) 42 Zabetakis - - 428 (16 sec)
Specipic gravity (Water=1) 0.864 (at 20 °C) Hilado - - 456 (19 sec)
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Pensky-Martensel| A<= 33 °C, 71} ‘%Vﬂ. Q1 TagellX<= 43 °C$} Cleveland
oMz 45 °CE S =t & Aol Setaflash =]l &8l =
A% Q1317 31 °CE= Table 291 #IA]1E KOSHA MSDS2] #k3t
I8, ThE E3FE ks 5~15°C A% A SH =T

i }\1 3 oﬂ 1 04_0_ 3].1:,'_0 ﬂ_ﬂ_‘l o]B_; EHL;].ﬁ}ﬁ]E oq]ég].%ﬂ
t}. Setaflash ‘W3 2] oA SA 5 518 31 °CE 2] (1)ol] F&
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Table 4. Comparison of estimated lower explosion limits (LEL) by
experimental lower flash points for cumene

Experimental lower Estimated LEL by lower

7} A3 SR 52] 471 B4 W ATIUHE 20F5107 Table 3¢1] Testers S . o
B - B cml A flash points (°C) flash points (vol%)
Uehgieh. 223 2 el ofgt 15V 2749) 35 e 552 A oo (OO = -
A8t 0.m, 35]of|A] 50‘{ oz SAE o5 AEsla, vk Pensky-Martens (OC) 33 0.97
A 33] SANM sUet S%k0] HA] 92 A= 53] s Tag (OC) 43 1.70
o] 33] o} FUsHA S = At Cleveland (OC) 45 1.89
Table 3. Comparison of several flash point test methods
Test vessel ~ Test vessel ~ Test vessel . ASTM
Test methods diameter (cm) depth (cm)  volume (ml) Heating method designation
Setaflash closed-cup 50 10 2ord Sample cup is electrically heated or chilled and sample temperature is ASTM D3278
kept constant
Pensky-Martens 5.085 56 100 For oodlnal."y liquids, the temperature of the specimen is increased at ASTM D93
closed-cup 5~6 °C/min
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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2= 725 sec, 470 °ColM = 5.87 sec, 480 °COIA = 4.05 sec, 490 °Coll
A= 3.56 sec, 500 °COlA= 2.94 sec, 510 °CollA= 2.31 sec 18] 1L
520 °CollX= 1.84 secoll 4] slaict. ] ApA sl o) i
3R A7 ] BAIE AE e AFE Table 50 ERAICL

B ool 4% Fule] xSk T 419 °C= Table 201
AR 7128 gk 5 7R 7 S 3] KOSHA MSDSS)]
420 °C8} B8 Aup2A] 2 Aol SAE ke Al
o et il g oA obdS 913k AITE oF 420 °C ARE31
379 W A|H] F5e]] A 8eh= Zlo] Bbgeihal

Table 501 AA|H ApAdsh2 =9} Wl AAZEE] AE 255
Arrhenius FE| 2] 02 5734 o] &3to] thav} A2 IAAE
AUt

Int=-2231+ 18020.56(%) )
2 ()& logrel (1/T)2) BAIZ ohA] Bdshd thaa )
- 1
logt =—9.69+ 7826.25(T) 3)

21 3yl &gt S g SR QRS A B4k Blaste] Table 52+
Fig. 1o YeRISITE oSk} £31ate] #hole] A=g &7] $13)
A.A.D.(Average Absolute Deviation)2} A4 A=(H)E ARE3IATH
[18,19].

A.AD.= ZL————LT”LT;T*—’* '| )

Table 5. Comparison of experimental and calculated ignition delay time
by the AIT for cumene

No. T [K] Texp. [] Int,,, 1, (Eq.3)
1 692 57.53 4.05231 41.74
2 693 37.72 3.63019 40.20
3 713 20.81 3.03543 19.39
4 733 7.25 1.98100 9.73
5 743 5.87 1.76985 6.99
6 753 4.05 1.39872 5.06
7 763 3.56 1.26976 3.70
8 773 2.94 1.07841 2.73
9 783 231 0.87325 2.02
10 793 1.84 0.60977 1.51
A.AD. - - - 2.53
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Fig. 1. A comparison between the experimental and calculated delay
times for cumene.
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