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Abstract - For the safe handling of ethylbenzene, this study was investigated the explosion limits of ethylbenzene
in the reference data. And the lower flash points, upper flash points and AlITs(auto-ignition temperatures) by
ignition delay time were experimented. The lower flash points of ethylbenzene by using Setaflash closed-cup
and Pensky-Martens closed-cup testers were experimented 20 ‘C and 22 C, respectively. The lower flash points
ethylbenzene by using Tag and Cleveland open cup testers were experimented 25 C and 28 C, respectively.
Also, this study measured relationship between the AITs and the ignition delay times by using ASTM E659
tester for ethylbnezene. The experimental AIT of ethylbenzene was 430 C. The calculated LEL and UEL
by using the measured lower flash point and upper flash point were 0.93 Vol.% and 7.96 Vol.%, respectively.

Key words : ethylbenzene, flash point, explosion limit, autoignition temperature(AIT)

LA 2 ARl A o] AbaLE Foledl T83 93-S skl

otk 1eub A EsE vk MSDSE &) ok

24E stet=de A Sl AR B, = ¥ #nt oplel, Axd AgEe] g T

%o A2l u) 9% FolE Baw Ja ek B AR oo}l & ek web I MSDS Az

AR ZAPHAIE(MSDS; Material Safety Data Sheet) 544219 AREE 34 Qbdel wi%- F 88tk MSDS
A ZEASA AF AuE ATFosd o dASAARE K, U, Aadjdus

"To whom corresponding should be addressed. TETE ST 9}1‘]:]—[1]
Dept. of Occupational Health and Safety Engineering., ?_i}‘@% 3}?—%&@?} }E,]'l?—?_]i}@gi 1/]'1?51 9)\
Semyung University, Jecheon 390-711, Korea _QU%, oJulA o 2 3}‘?«%@;@[% ?lﬁ‘x\i] O]E]— st} <

Tel : +82-43-649-1321 E-mail : hadm@semyung.ac.kr



170

SHE 7k Al sl flEdE el AR
=X, 7rArdeAe] A ZitelM Qlstet ) Ha

T71E Wikehs dAle] AA2LER Aodt.
A= 7N Edrrs B SDE e e A
Al Al arefeliof & Tagk MR, weele] &
&l 7pA7Rek E 7 Efete] A s

3] Tl 2 o4 AawE BEEAvEAY
T, B ek AR o] e, Eu]% g
Sof kS wkom =z K& U2 ghEol Al
Har gleh w3 Fakel A S AgE] oS AS-E

AsPHE ARESt]  dFo] kst Adds)
(Autoignition =~ Spontaneous Ignition)= 714
7 & Fol FH= A\A7L TS wf &
22 BP] AR Ao R, FARNE T
W AUAE Wol 222 R 5 Y= FALE
5 FHAAIS2%(Autoignition  Temperature,
AIT)Z}aL )2

B el ghatedsl dguae 7180 )
& Tag S| s, Mrstetitdelr

s Arksls b SHEERA ARSEE T8%
W Esl ot e S|AA, A o] Az,

vl =

b A Az, AQE, ASA, 8, =8, o
TE)al ~EjRIS] AFAR T2 ARSETE 2 Al
A olldriAle] QISP ARA S E S7sto] 7]
=0 Abel Hlasigiar, FLEAIE ofe 3ol Al
Al AbEe] BdE AES] fls) SA4E sk
& ol&sto] AeRTE & ATl AAE ol

p

R A5 o} el 2 54AE Alset
aL ek olgiAle] &4 5442 aofsle] Table 1

ol ERHRATH3.4].

Ol4X|SSr 233 M4z 2014

Table 1. Physical properties of ethylbenzene

Component

Properties Ethylbenzene
CAS number 100-41-4
Molecular formula C8H10
Boiling point 136 C
Melting point 95 C

Vapor pressure

1.28kPa(25 C),
34.2kPa(25 ()

Viscosity 0.631mPa-s(25 C)
Solubility(Water) 0.15g/L(20 C)
Critical temperature 344 C
Critical pressure 36 atm
Critical volume 374cm/mol
Vapor density(Air=1) 3.7
Specipic 0.867

gravity(Water=1)
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Table 2. Comparison of explosion limits of ethylbenzene

in air by several

references

References

Explosion Limits [Vol.%]

Lower Upper

NFPA[S] 0.8 6.7
SFPE[6] 1.0 -
Sigma[7] 1.0 6.7
Ignition[8] 1.0 6.7
Lange[9] 1.2 6.8
SAX[10] 1.2 6.8
CRC[3] 1.0 7.0
KOSHAJ11] 0.8 6.7
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Table 3. The lower flash point of several reported data for ethylbenzene

Flash points [C]
Compound NFPA SFPE Sigma Iginition Lange SAX CRC Nabert | KOSHA
[3] [6] [7] [8] [9] [10] [3] [12] [11]
15(CC),
Ethylbenzene 21 24(0C) 22.2 15 20 15 21 23 18

Table 4. The autoignition temperature of several reported data for ethylbenzene

AITs[C]
Compound NFPA | SFPE | Sigma |Ignition | Lange | SAX CRC | Hilado |Zabetakis| Scott |KOSHA
[5] [6] [7] [8] [9] [10] [11] [13] [14] [15] [11]
Ethylbenzene 432 432 432 477 432 432 432 432 432 477 432
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Table 5. Comparison of several flash point test methods

Test vessel | Test vessel | Test vessel .
Test methods . Heating method
diameter(cm) | depth(cm) | volume(ml)
ASTM D93 For odinary liquids,
Pensky-Martens 5.085 5.6 100 the temperature of the specimen is increased at
closed-cup 5-6 C/min
ASTM D3278 Sample cup is electrically heated or chilled and
5.0 1.0 2 or 4 .
Setaflash closed-cup sample temperature is kept constant
ASTM D1310 The temperature of the specimen is increased at
53 5.0 70 9 .
Tag open cup 1£0.25 C/min.
ASTM D92 The temperature of the specimen is increased at
6.4 34 80 o,
Cleveland open cup 5-6 C/min
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Table 6. Estimated explosion limits by experimental flash points for ethylbenzene

Experimental (C) Estimated(LEL) (Vol%)
Test . i by Lower by Upper
esters Lower flash points Upper flash points Y ) Y pp.
flash points flash points
Setaflash(CC) 20 62 0.93 7.96
Pensky-Martens(CC) 22 - 1.05 -
Tag(OC) 25 - 1.25 -
Cleveland(OC) 28 - 1.49 -
logP f — 6.9658 — 1429.55 (1) Table 7. 'Cor'n.parison of experimental and calculated
(t+213.767) ignition delay time by the AIT for ethylbenzene
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1 703.15 3491 | 3.5528 26.67
2 713.15 17.00 2.8332 20.38
3 723.15 13.49 2.6019 15.69
4 733.15 9.53 2.2544 12.16
5 743.15 8.41 2.1294 9.50
6 753.15 8.03 2.0832 7.46
7 763.15 7.75 2.0477 5.90
8 773.15 6.13 1.8132 4.69
9 783.15 5.36 1.6790 3.76
10 788.15 3.21 1.1663 3.37
11 793.15 2.98 1.0919 3.02
12 798.15 1.69 0.5247 2.72
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Fig. 1. A comparison between the experimental and
calculated delay times for ethylbenzene.
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