Table 1: Steady state results for the separation of benzene/water/1,4-dioxane

	Rectifier column

	
	Decanter

(aqueous phase)
	Decanter

(organic phase)
	Still

	Holdup (kmol)
	3.065
	0.965
	0.970

	Xbenzene
	0.002
	0.998
	0.000

	Xwater
	0.998
	0.002
	0.000

	Xdioxane
	0.000
	0.000
	1.000

	Recovery (%)
	99.9
	94.4
	95.1

	Multivessel column

	
	Decanter

(aqueous phase)
	Middle vessel
	Still

	Holdup (kmol)
	3.125
	0.878
	0.987

	Xbenzene
	0.002
	0.999
	0.000

	Xwater
	0.998
	0.000
	0.000

	Xdioxane
	0.000
	0.000
	1.000

	Recovery (%)
	100
	86.0
	96.8


Table 2: Steady state results for the separation of the mixture ethanol/benzene/water

	Rectifier column

	
	Decanter 

(aqueous phase)
	Decanter 

(organic phase)
	Still

	Holdup (kmol)
	2.042
	1.217
	1.741

	Xethanol
	0.415
	0.327
	1.000

	Xbenzene
	0.175
	0.525
	0.000

	Xwater
	0.410
	0.148
	0.000

	Recovery (%)
	84.7
	63.9
	58.0

	Multivessel column

	
	Decanter 

(aqueous phase)
	Middle vessel
	Still

	Holdup (kmol)
	2.485
	1.000
	1.505

	Xethanol
	0.415
	0.459
	1.000

	Xbenzene
	0.176
	0.541
	0.000

	Xwater
	0.409
	0.000
	0.000

	Recovery (%)
	100
	54.1
	50.2


APPENDIX

Table A1: Thermodynamic data for the mixtures studied (Gmehling and Onken, 1977; DDBST Gmbh, 2002and Sorensen and Arlt, 1980)

	Class 2.0-2b: benzene (1) / water (2) / 1,4-dioxane (3)

	VLE
	Aij (cal/mol)
	Aji (cal/mol)
	aij=aji

	1-2
	1522.2402
	1821.8322
	0.3547

	1-3
	-293.8487
	434.1172
	0.3022

	2-3
	1551.5163
	1097.8251
	0.5457

	Binodal (25ºC)
	Aij (K)
	Aji (K)
	aij=aji

	1-2
	1411.4
	1320.6
	0.2

	1-3
	129.49
	11.834
	0.2

	2-3
	525.41
	49.551
	0.2

	Antoine
	A
	B
	C

	1
	6.87987
	1196.760
	219.161

	2
	8.07131
	1730.630
	233.426

	3
	7.43155
	1554.679
	240.337

	

	Class 3.1-2: ethanol (1) / benzene (2) / water (3)

	VLE
	Aij (cal/mol)
	Aji (cal/mol)
	aij=aji

	1-2
	775.7625
	1118.9759
	0.6268

	1-3
	-109.6339
	1332.3134
	0.3031

	2-3
	1522.2402
	1821.8322
	0.3547

	Binodal (25ºC)
	Aij (K)
	Aji (K)
	aij=aji

	1-2
	87.744
	118.04
	0.2

	1-3
	-441.74
	376.33
	0.2

	2-3
	986.99
	2797.7
	0.2

	Antoine
	A
	B
	C

	1
	8.11220
	1592.864
	226.184

	2
	6.87987
	1196.760
	219.161

	3
	8.07131
	1730.630
	233.426


Table A2: Column and simulation data

	 
	Rectifier
	Multivessel Column

	Stages per section
	Ntotal = 51
	Nr = 25, Ns = 25

	Initial feed
	MF = 5.0 kmol
	MF = 5.0 kmol

	Initial decanter holdup
	MT0 = 0.5 kmol
	MT0 = 0.5 kmol

	Initial middle vessel holdup
	No middle vessel
	MF0 = 2.0 kmol

	Initial still holdup
	MB0 = 4.5 Kmol
	MB0 = 2.5 kmol

	Stages holdup
	Mi = 1/510 kmol
	Mi = 1/500 kmol

	Vapor flow
	V = 5 kmol h-1
	V = 5 kmol h-1 (both sections)


Table A3: Initial feed and controller data
	Example 1: Serafimov’s topological class  2.0-2b (benzene/water/1,4-dioxane)

	Rectifier column: One P temperature controller

	T-controller: KC = 0.155 kmol h-1 ºC-1
	Tset = 85.2 ºC

	Multivessel column: One PI level controller and one P temperature controller

	L-controller: KC = 5 h-1
	τI = 1 h                                         
	Mset =0.001 kmol

	T-controller: KC = 0.236 kmol h-1 ºC-1 
	Tset = 90.7 ºC

	Example 2: Serafimov’s topological class  3.1-2 (ethanol/benzene/water)

	Rectifier column: One P temperature controller

	T-controller: KC = 0.41 kmol h-1 ºC-1 
	Tset = 72.2 ºC

	Multivessel column: One PI level controller and one P temperature controller

	L-controller: KC = 5 h-1
	τI = 1 h                                         
	Mset =0.01 kmol

	T-controller: KC = 0.485 kmol h-1 ºC-1 
	Tset = 73.2 ºC


