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o83 TX TS subgroupse] il FEt) A (4), (5), (6)9] UNIFAC methodoll 2]3F &
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1,4-BD HEE (%) = (mol of reacted 1,4-BD)/(mol of 1,4-BD added initially)*100 @)
4-HBA A® % (%) = (mol of 4-HBA)/(mol of reacted 1,4-BD)*100 (8)
4-HBA & (%) = (mol of 4-HBA)/(mol of 1,4-BD added initially)*100 )

"AASF BDO| 4t Zu] dholl A o] ~E|= 8t wgo] o3 FAAE HBA A4 WS wH

AA + S = AA-S ;  -T1 = kjaaads - kjaaas (10)
AA-S + BD = HBA-S + H,O ; -2 = kodaas@mp - Koausasamo (11)
HBA:S = HBA + S ; -3 = ksamsas - Ksappads (12)
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AN WY 5 K E9 42A gew ol Fod
Keq = (amBa@mo)/(@aa@sp) = (XuBaXm20)/(XaaXsp)*( ymBa ym20)/( yaa y8D) = KiK 5 (16)
dojzl REE £ Ao A WA, EFE AF(activity coefficient)yE T-317] ¢35 UNIFAC
methodE ©]&3tAth <F 1>0] &% AFTE F317] 913 subgroups¥} identification

numbers k, values of parameters Ri2} Qi L8]31 ZF Ao A subgroup® &y, &
UNIFAC-VLE subgroup parametersS UFEF T},

<3t 1> UNIFAC-VLE subgroup parameters

Subgroup k Ry Qx vi(AA) vi(BD)  y,(HBA) ,(H0)
CH,=CH 5 1.3454 1.176 1 0 1 0
COOH 43 1.3013 1.224 1 0 0 0
CH; 2 0.6744 0.540 0 4 4 0
OH 15 1.0000 1.200 0 2 1 0
COO 77 1.3800 1.200 0 0 1 0
H,O 17 0.9200 1.400 0 0 0 0

vk A 7ol wE HEk3- &4 3} UNIFAC methodS ©]-&
2% 100 CTolA e HY i o83l ws S A
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= Alg #, 19 §hg
A2l A4 k= 2

k = 1.0924x10” mol” ml min” 17)

o8lEFse 0/Ed S& HEZ Ml2s 20028



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 2764

[23 1]9] ®FS AlZte] W& AASF BDY oZHE23 ¥hg 45 YelAT =3
quasi-homogeneous 2@ & 3|7 Qg &£ 2415 0|85, A4LE ¥H-S EAl(simulation)Z
= Yep AT 2"l Yeld bket go] #F =5 ©]83 quasi-homogeneous 2] Rt
5 HF&22 v 235 # 9 F3Sth

70
: : : : ® AA
m BD
60 A HBA
—— Simulation results

Concentration [ vol % ]

\ \ \ \
0 60 120 180 240 300 360 420 480 540 600 660

Time [ min ]

[2™ 1] Results of the AA and BD esterification reaction and simulation results using
UNIFAC method(T=100 C, AA=98.14 mmol, BD=53.10 mmol, Inhibitor=17.5 mg).
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[1] Smith J. M., Van Ness H. C., and Abbott M. M.: INTRODUCTION TO CHEMICAL
ENGINEERING THERMODYNAMICS, 5th ed., McGraw-Hill, New York, 1996, p. 741.
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