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Abstract : For the safe handling of acetone, the flash point , the explosion limit at 25°C and the temperature depen-
dence of the explosion limits were investigated. And the AIT for acetone were experimented. By using the literatures
data, the lower and upper explosion limits of acetone recommended 2.5 vol% and 13.0 vol%, respectively. In this
study, the lower flash points of acetone recommended -207C. This study was determined relationship between the
AlTs and the ignition delay times by using ASTM E659-78 apparatus for acetone, and the experimental AIT of
acetone was 565C. The new equations for predicting the temperature dependence of the explosion limits of acetone
is proposed. The values calculated by the proposed equations were a good agreement with the literature data.
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Table 1. Explosion limits by means of the direction of flame
propagation for acetone in air

Explosion Limits
irecti Tubefem or L]
Vessel state D1rect1og of L [vol%]
propagation —

Diameter | Length | Lower | Upper

10.2 96 2.55 12.8

10.0 75 2.15 9.7

75 150 2.89 11.8

Upwards

5.0 150 220 9.5

5.0 10 2.7 12.6

2.5 60 2.30 7.5

10.0 75 220 9.5

Confined 75 150 | 292 | 119

tube Horizontal

5.0 150 225 9.3

2.5 150 2.40 6.7

10.0 75 235 8.5

75 150 2,93 8.6

Downwards 5.0 150 240 83

2.5 60 2.75 6.5

2.5 150 3.15 8.25

Vertical | U.S. Bureau
tube of Mines 1.5m 26 130
31
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Table 2, The flash point of several reported data for acetone
Flash point [TC)

NFPA | Sigma SFPE CRC | Lange

-18(C.C)

Compound

Aceone | 20 | -172 | -18(C.C),-9(0.C) | -20
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Table 3. The autoignition temperature of several reported data for acetone

Compound AT
NFPAY Sigma'® Sheldon' SFPE® CrRCH? Scott™ Marsdon™
Acetone 465 465 535 505 465 561 600
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Table 4, Comparison of AAD, of the LEL with temperature
variation using several correlation for acetone

No. Temp.(C) LEL Eqn.(2) Eqn.(7)
1 25 2,67 2.67 2.68
2 100 2.40 2.53 2.39
3 200 2.00 2.33 2.00
AAD 0.12 0.01
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Table 5. Comparion of experimental and calculated delay time
by autoignition temperature for acetone

No. {C] | TIK] Texp.[5] InTexp. | Torea(Eq. 8)
1 565 | 838.15 10.92 2.3906 11.69
2 580 | 853.15 9.10 2.2083 8.67
3 590 | 863.15 772 2.0438 7.14
4 600 873.15 6.42 1.8594 591
5 610 | 883.15 4.09 1.4085 491
6 650 | 923.15 277 1.0188 2.44
7 660 | 933.15 1.89 0.6366 2.06
AAPE. 9.80
AAD. 0.52
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Fig. 1. A comparison between the experimental and calcu—
lated delay times by ignition temperatures for acetone,

AWHH 0 2 Semenov’?7} A|XI3 4] (8)L o]&3}
A 24 3}oll L A)(Activation Energy)E ¥ 4= Q)
Tt Semenove W 22 AlE AXEHACH

52.55F
=7t

logr B &)

A @& A 9ol didste] Aatel Aoy
(B): 112kJ/molo]t}.

5. 2B

2 Q)AL= MSDS DBl 453 HRE AT
Bk, 4l Asheld 24918 obES] B B &
o 547 71 AR ALSLEAITE ASTM
B659-782 AMgsto] 25T, ZaaAeh 1)
He olg) 2ESY ulE DS 120 2
AL LEAEA et A2 2L A
stef Thea} B AEL ATk

1) Z2sHAle] EHE 1ag 23 obd YajA
L olES] ZulelstAl: 2.5v0l%, AMHAl: oF
13vol% 18|31 QA3HH2 20TE AMESH= Ao) vf
=

2) F71 AlE o] &3l obMEL] Z 53| o
2712 9F 2.89Vol%z AArE ).

3) oM ESY A2 ZEHA 2Eo& 42 e
I} Zr.

L) = Ls[1.0024 - 1.4737 x 10%(¢ - 25]

4) otMIES] FaAAWBHY 565CE Y=Y
o Scott7} A|A|8t 561CH Ao AxstATh

34

5) oMNIEY At st E ot WElA| AAIZEe] T
Ae o33 g

InT=—14.57483 + 14276.88(%,)

6) SemenovA]E ©]-8-3to] ALHE opxlES] 2
Bt Y A|(E)y= 112kJ/molo]T}.

o

re

]

1) F.P.Lees, “Loss Prevention in the Process Industries™,
Vol. 2, 2nd ed., Butterworth-Heinemann, 1996.

2) A.A. Kline, C.R. Szydlik, TN. Rogers and M.E.
Mullins, “An Overview of Compiling, Critically Eva-
luating, and Delivering Reliable property Data AIChE
DIPPER Project 911 and 9127, Fluid Phase Equilibria,
Vol. 150-151, pp. 421~428, 1998.

3) NFPA, “Fire Hazard Properties of Flammable Liguid,
Gases, and Volatile Solids”, NFPA 325M, NFPA,
1991.

4) SFPE, “SFPE Handbook of Fire Protection Enginee-
ring”, 2nd ed., SFPE, 1995.

5) V. Babrauskas, “Ignition Handbook”, Fire Science
Publishers, SFPE, 2003.

6) L.G. Britton, “Two Hundred Years of Flammable Li-
mits”, Process Safety Progress, Vol. 21, No. 1, pp.
1~11, 2002.

7) HXK Abdel-Aal et al., “A New Approach to Utilize
Hydrogen as a Safe Fuel”, International J. of Hydrogen
Energy, Vol. 30, pp. 1511~1515, 2005.

8) shEry, “Hge] SA H Z AT IP, =
7}28}+3] A, A|94, A2E, pp. 1~7, 2005.

9) 3+ET, “ZEATFAY A 9 HL B4 of &
T A, =743 A, A0, A2 E, pp. 33~
39, 2006.

10) 8}5g, “QrAgt =4 o] &2 HT ALEAA 2
2, 3271288 R], A128, A2 E, pp. 1~6, 2008.

11) 3154, “MEK &S] A4AEA a8 E3F MSDS 9]
A4, =B8R A, A23, AIBE, pp. 36~
41, 2008.

12) BIARE=, “FRRDBIHRF, e T E, 1979.

13) D.R. Lide, “CRC Handbook of Chemistry and Phy-
sics”, 75th ed., CRC Press, 1994.

14) G.M. Zabetakis, “Flammability Characteristics of Com-
bustible Gases and Vapors”, US Bureau of Mines,
Bulletin, 1965.

15) J.E.Hustad and O.K. Sonju, “Experimental Studies of
Lower Flammability Limits of Gases and Mixtures of

Journal of the KOSOS, Vol. 25, No. 4, 2010



ORI ES] Sl B H S4X| £ & 2%

Gases at Elevated Temperature”, Combustion and
Flame, Vol. 71, pp. 283~294, 1988,

16) 51, “HEHUE 93l a ] BUA 2
&4 A&, =t sk A, S, A3 5, pp.
71~71, 2000.

17) K.L Cashdotlar, “Overview of Dust Explosibility Cha-
racteristics”, J . of Loss Prevention in the Process
Industries, Vol. 13, No. 3-5, pp. 183~199, 2000.

18) R.E. Lenga and K. L. Votoupal, “The Sigma Aldrich
Library of Regulatory and Safety Data, Volume I ~I1I”,
Sigma Chemical Company and Aldrich Chemical
Company Inc., 1993.

19) M. Sheldon, “Understanding Auto-ignition Tempera-
ture”, Fire Engineering J., June, pp. 27~32, 1984,

PR ESIX], M25W #4355, 20109

20) G.S. Scott, G.W. Jones and F.E. Scott, “Determination
of Ignition Temperature of Combustible Liquids and
Gases”, Analytical Chemistry, Vol. 20, No.3, pp.
238~241, 1948.

21) C. Marsdon, “Solvent Guide”, 2nd, ed., London,
Cleavor-Hume, 1963.

22) 1. Gmehing, U. Onken and W. Arlt, “Vapor-Liquid
Equilibrium Data Collection”, 1, Part 1-7, DECHEMA,
1980.

23) PE. Cote, “Fire Protection Handbook”, 17th ed., NFPA,
Quincy, Massachusetts, 1991.

24) N.N. Semenov, “Some Problems in Chemical Kinetics
and Reactivity, Vol. 27, Princeton University Press,
princeton, N.J., 1959.

35



