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Prediction of Explosive Limits for Flammable Mixture Solution
by Means of Solution Theory
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Table 1. Antoine constants and explosive limits for pure substances

Componerftospertles A - B c (\}oFiI‘%) (\%}%‘E/;)
Toluene 6.95087 | 1342.31 |{219.187 1 7
Ethanol 8.11220 1 1592.864 |226.184 33 245

Ethylacetate 7.10179 | 1244951 {217.881 3.1 16
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A.AP.E.(average absolute percent error)®} A.A.D.(average absolute deviation)
& AHE AT,

L.—L

I estL exp. I
AAP.E=3—T2— x1 @)
_ 'Lest. '— Lexp.l
A.A.D =n-Te ®

A71M Lea®s FAA 0 A8 408 ZUFAGOIL, Leps T AT g
Algolsy, 183 N& A g4eo|t}.



Table 2. Comparison of experimental and estimated lower explosive
limits by using everal correlations for ethanol(X1)-toluene(X2)
-ethylacetate(X3) system

Mole fraction LEL(vol%)

X1 X2 X3 Exp. Le Chatelier
1.000 0.000 0.000 3.28 3.28
0.000 1.000 0.000 1.27 1.27
0.000 0.000 1.000 2.18 218
0.110 0.220 0.670 1.88 212
0.111 0.359 0.530 1.76 2.03
0.111 0.501 0.388 1.64 1.91
0.208 0.156 0.636 2.04 221
0.210 0.288 0.502 1.87 213
0.211 0.422 0.367 1.78 2.03
0.393 0.196 0.411 2.06 2.31
0.393 0.396 0.208 1.83 2.17
0.662 0.165 0.173 2.33 2.60

A.A.P.E. - 10.207
A.AD. - 0.192
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Table 3. Summary of A.A.D. of estimating lower explosive limits by RSM
and MRSM-1 models for ethanol-toluene-ethylacetate system

Models RSM Models MRSM-1

Cases Model

AA 1123 ]|a4lsle |7

Case I | A.A.D. |0.024]0.022{0.011 | 0.011 |0.008 |0.006 [0.008 | 0.011

Case 1| A.A.D. |0.034(0.024/0.012 | 0.010 |0.008 |0.005 |0.007 0.010

~7‘]_



RSM 29 &3} MRSM-1 249 & o] 834 ethanol-toluene- ethylacetate#] 2] %
PAAE F4F A3}, MRSM1 2dd] oj3) 8% 3433 2age o,
RSMEY o] 93 F4lgtd F33Y 3] A=) vld AAE Holpz B
AFNNE YuFHoZ Jal ALEEE MRSMAEWo] ojs) Ewsas 248
Alz3tgot

MRSM-1 2" 9| F@3}gA b4 fg3t Zo.

LELm'—_ 3281x1+1269x2+ 2.179x3—1.9592x1x2—0.782x1x3—0_523x2x3 (10)

— 1.740x1x2(x1 - xz) - 0.458x1x3(x1 - x3) + O.795x2x3(x2 — x3)

FuHe] B Fu4gks FERE MY A% WA /¥ Daltons)
Raoults] '3 712)3 Chateliers] W& o]§¢ ZwataA F4un 2Pgel
2po] A= AADZF 0192 vol%2AH o= AHE zol7l LS ¢ 5 Utk 1
dut 2 AN AN MRSM-1RDo] o3 FAge FAgkad vug 29
AADJL 0010 vol%2A o] Wgd sl TFeAs S FEY 2 9
ol so) EwHBAY FUE A5HE ANSHGTH

B AFoA] AAGE Le Chateliere] 33, RSM 24 281 MRSM-1 249
Jg e ATEY ohzt oj2le) BE Ao UE AFE A% %o A
4G AoZ Bk

4, AE

7t EEEAe EUgA sl §HEGT ol JEH 3} € FA
3 2He B 230 £ MRSM1Ed® RSM RUEL oF Eud
A FAGES 3¢ vz FEFUY. AR FAHE o83t computer
plottinge]] &3 TZFL3FANE =A% 7 O3 2 FES EUh

1) &HE0 g 7MAAAANEFEY 2o 2x A9 dFo] 7}
53}

2) M ETEAY FLegA &2 RSMEdY 3 MRSM-1 Zdo o3|
FAto] 715EeE B9 F3 ¢lomn, ethanol-toluene-ethylacetate] o) o 3
Z3ietA) 24 2499 MRSM-1 7d.¢ t}&3 2o
LEL,,,=3281x1+1.269x2+2.179x3—1.9592x1x2—0.782x1x3—0523x2x3

—1.740x, 2x5(x; — x5) — 0.458%1203(x; — x3) +0.795x5%3(x2 — x3)

3) AAIE FALAL AL83t] computer plottings] ]38} 3AEA SZwekA A
FEE U 4 glomz o 2xd od o8 te 49N 22
ASE ANGHeg 4A 458 4+ Utk

A 32 3

1. o]7, 33573 : “HA HFTAHTY, F3rlE, 1997.

2. Prausnitz, ].M., Lichtenthaler, RN, and de Azevedo E.D. : “Molecular
Thermodynamics of Fluid-Phase Equilibria”, 2nd ed., Prentice-Hall, 1986.

3. Lewis, B. and von Elbe, G. : “Combustion, Flame and Explosion of Gases”,
2nd ed., Academic Press, 1961.

4. 339, AEZ : 3PN A, Vol 12, Na 3, pp. 76~82, 1997.

35 ;AP A, Vol 14, No. 1, pp.93~100, 1999.

6. Lenga, RE. and Votoupal, K.L. : “The Sigma Aldrich Library of
Regulatory and Safety Data, Volume [ ~II”, Sigma Chemical
Company and Aldrich Chemical Company Inc., 1993.

o

_72_



