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W 9l 7} Wali=dl Zabetakis = TS & AL AlAFg)
L{#)=L25)—0.182(t—25)/4H ; ®)
UD=UL25)+0.182(¢—25)/4H ; (9)

ol dEA EFEA ALY AF van Laaryol ¥ FFEAF FAHL dgH
2

Iny,=Ay( Apr )2 (11)

£ AT A= Butylacetate+2-Propanol A2 2134 & FAs3, A7AH dojd A
a4 o389 Ad< Raoultd] 7 Hlo]dgd FFEAFARA van Laard g o]
3 FAFS vy dPAB9 BFAHE FESFA ) o] AMNE YN FQ
& 2 &5 239 Antoined 5%, 2284 23 n F4E7¢ Table 10] e

Table 1. Antoine constants, flammability limits and heats of combustion

for Butylacetate+2-Propanol System

Properties A B | ¢ LFL | UFL | 4Hu

Components
Butylacetate 7.02845| 136850 | 204.00 | 1.38 | 7.6 3590.4
2-Propanol 8.87829 | 2010.33 | 252.636 | 2.5 12 2051.1

3.4 3

B 2y A E A WEAA, ¥z, FLF(ELT) T2 FAFHA
o WEAAE 22U 22F -3BCAR dIAANL F Je YF7I2A s
R-502& AH&3tda, &% W7 R-5029 Wrlel %S Ao Wzd e 4F
S 2PFozN P9 AL FAE F UEF sAH ¥
o A7|2A Wi ¥Z4§ 2dH JE7E B, ¥ Do HEF A 2E
on, Hoj(RIFIZE 50%9] AEdIZdE &AL AHEEAT. @

Wel 288 HE7IE AR, 29 2HE vl AFAA HY
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T TR EAGe] HE AL HAE st7] A8 2HUHE A2 FHE XEHINE
T 23FVNE FELEAM TRAI, 99.99%-PtASo) otaLAE oA &
wo] dojUrEE A

B AgdAe HFsgtF3dds de AHEHE D e Butylacetate®t 2-PropanolS
ez sted, & ANsge ¢AHSGEIR(LE)FT A3 At 15& A3 Y.
olE Alekg ZtZh EH[(mole fraction)2 E¢ £ 48 A=std AP A&,

4. &3 o 0

oldgde= 7HHE A Raoulte] HHE HEs o, Ho]Fd&Hel /fdo] A
&3t Aol HolgAg s 4EE Al 2FEAFd A FAHE e
van Laar & o] &3] BFLdsd A vhg Ay S F45ted dgxge via
4tk van Laare A43517) SN E slAgdzar) BeA g

Lofot g,
B AFoA 92 AYgs o2 ”—‘w‘?l Raoult"‘i—} van Laar2]e] 9|8 ZAalgk-g H| w3}
o Table 29 39 YeEPWAT Aatn Fatel zeld =g 47] Y3l BA G

A A}43HE AAD.(average absolute deviation)& ©] &3} oo,

a.a.D =2 Le"-]\?L“P- | (12)
Table 2. Comparison of experimental and calculated lower flash
points by Raoult's law and van Laar equation for
butylacetate()&;)*rZ propano](X) svstem
Mole fraction | Flash point (C) j
X, X2 Exp.J 1 Raoult ,T van Laar |
0.0 10 | 140 | 1191 j 11ﬁ
0.1 0.9 15.0 12.74 12.21
0.2 0.8 14.0 13.63 12.46
0.3 0.7 16.0 { 14.57 12.91
0.4 0.6 190 | 1557 | 1347
0.5 0.5 19.0 16.66 14.17
0.6 0.4 20.0 17.83 15.07
0.7 0.3 20.0 19.11 16.25
0.8 0.2 20.0 20.51 17.87
0.9 0.1 22.0 22.06 20.20
1.0 0.0 26.0 | 23.80 23.80
A.AD - T 16 316 |
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Table 3. Comparison of experimental and calculated upper flash
points by Raoult's law and van Laar equation for
butylacetate(X1)+2-propanol(X2) system

Mole fraction Flash point (C)
X1 X2 Exp. Raoult van Laar
0.0 1.0 36.0 37.96 37.96
0.1 09 38.0 39.08 38.40
0.2 0.8 38.0 40.28 38.97
0.3 0.7 39.0 41.59 39.65
0.4 0.6 38.0 43.00 40.47
0.5 0.5 40.0 44.56 4].48
0.6 0.4 42.0 46.27 42.75
0.7 0.3 46.0 48.20 44 .43
0.8 0.2 47.0 50.37 46.77
0.9 01 | 520 | 5289 '50.21
1.0 0.0 57.0 55.86 55.86
AAD - 2.67 1.22

Butylacetate+2-propanol Al &= %<3 H9 7 %ol Raoultd PANAE A
e FFEx xto)7t 161TCoIH, vlo] 3 & o sidel] 9% van Laard]e] o1& &
= Aol 316C 24 9A] Raoulte] B3 & w2z o &8 ARAFHAME
Raoulte] HAME Ao FFLE Aoj7t 267Ceol™, van Laarddl &3siA &
1.22CE&M van Laarde o dAgE BAF L Q.

FEASH LS oG8 ANE S o] &g & Ao F YA, FF AstH L vlo]FA
£ Jide] o3t dE5AHR T AT ok, FEGT 1Eq Aol xR Ho}
Jd% 2d e teEAde 83 Utz Asddt a3y A3FH d3d =Yg o]
ol 2% A A3 L(He L2500 Z3A &R o] &0 A At
dg nA HoZ Ho, F3t Antoined 9 AMg YoM HELE HYZH Hlojd
He A AltE gholmz o) dAl AN Ao 4zhe] FFo] Y ROE AIRHE
2 ol digt AFE Al&Holok drin £

I gn o
L ol7, 889, “FAssA AT, §37]s, 1997.
2. 3k% %, &3, o4, LA FAHZAE 8T EF =UYTEHS A9

A3td”, FFAGAAEs A, A 1748, A 45, pp.140~145, 2002.
3.. S. Yagyu, "Diagram Relationship Between the Flash Point and Flammability

450



Limit”, J. of Japan Society for Safety Engineering, Vol. 24, No. 3,
pp. 152~158, 1985.

4. J. Gmehling and P. Rassmussen, “Flash Points of Flammable Liquid Mixtures
Using UNIFAC”, Ind. Eng. Chem. Fundam., Vol. 12, No. 2, pp. 186~188, 1982.

5. DM. Ha, Y.S. Mok and JW. Choi, "Flash Points of a Flammable Liquid
Mixture of Binary System”, HWAHAK KONGHAK, Vol. 37, No. 2,
pp. 146~150, 1999.

6. J. Gmehling, U. Onken and Arlt, W., “Vapor-Liquid Equilibrium Data Collection,

Vol. 1 Part 1~Part 7", Deutsche Gesellschaft fiir Chemisches Apparatewessen
(DECHEMA), 1980.

7. M.G. Zabetakis, U. S. Bureau of Mines Bulletin 627, U. S. Dept. of Interior,
Washington, D.C., 1965.

8. R.E. Lenga and K.L. Votoupal, “ The Sigma-Aldrich Library of Regulatory and
Safety Data, Vol. I ~Vol. I ", Sigma Chemical Company and Aldrich Chemical
Company Inc., 1993.

9. D.R. Lide, “CRC Handbook Chemistry and Physics”, 75th ed., CRC Press
Inc.(1994).

10. DM Ha and M.G. Kim, "Prediction of Flash Point for the Flammable Ternary

System”, J. of the Korean Institute for Industrial Safety, Vol. 12, No. 1,
pp. 76~82, 1997.

11. DM. Ha, "A Study on Explosive Limits of Flammable Material”, J. of the

Korean Institute for Industrial Safety, Vol. 14, No. 1, pp. 93-100, 1999.

451



