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Table S.1. Fundamental kinetic data obtained under batch conditions for the synthesis of 

butyl acrylate over Amberlyst-15 ion-exchange resin1.
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Kinetic constant, ck 1 1 7
15

66988( .( .min )) 1.52 10 expc Ak mol g
RT

      
 

Equilibrium constant, ; (323-363) KeqK 1490exp 7.21eqK
T

   
 

Adsorption constant, ; (323-363) K,s DK 1 1
, 15( .( .min )) 1.589s water Ak mol g  
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Table S.2. Multicomponent adsorption equilibrium parameters measured over Amberlyst-

 15 ion-exchange resin for Langmuir isotherms of butyl acrylate system2.

Compound Qi (mol.LA15
-1); 

323 K; 363 K
Ki (L.mol-1)

323 K; 363 K

n-Butanol (A) 4.88; 4.55 6.90; 7.07

Acrylic Acid (B) 6.52; 6.09 3.51; 1.90

Butyl Acrylate (C) 3.13; 2.91 2.67; 1.94

Water (D) 25.3; 24.2 48.7; 22.7

Table S.3. Multicomponent pervaporation data for butyl acrylate system measured with 

commercial hybrid silica membranes3.

Compound Qm0, i (mol.s-1.m-2.Pa-1) Eperm, i (kJ.mol-1)

n-Butanol (A) 5.66×10-13 -26.62

Acrylic Acid (B) 5.17×10-10 -9.37

Butyl Acrylate (C) 1.72×10-12 -20.85

Water (D) 3.90×10-11 -30.53
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Figure S.1. Schematic representation of the fluxes through the membranes of the PermSMBR 

process.  corresponds to the flux and  represents the bed porosity in the integrated F 
configuration case where each membrane is packed with Amberlyst-15. 

Table S.4. Experimental conditions and performance parameters of the different runs 

performed in SMBR LICOSEP pilot scale unit at 323 K with configuration 2-4-4-2 and a 

switching time of 3.1 min. 

Parameter/Experiment SMBR01  SMBR02

Cn-butanol, F (mol.L-1) 6.04 0.60

CAAc, F (mol.L-1) 6.04 4.78

CBAc, F (mol.L-1) - 3.64

Cwater, F (mol.L-1) - 3.64

QF (mL.min-1) 0.86 2.10

QExt (mL.min-1) 24.3 25.0

QEl (mL.min-1) 29.7 29.2

QRec (mL.min-1) 29.0  23.0

PExt  (%) 57.1 54.4 

PRaff (%)

(%)

26.1 65.0

Conv (%) 29.1 32.8 

Prod (kgBAc.(Lads
-1.day-1)) 0.223 1.67 

DesC (Ln-butanol.kgBAc
-1) 213 29.3
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Figure S.2. Experimental and simulated concentration profiles in the SMBR LICOSEP 

unit at the middle of the switching time (3.1 min) and at cyclic steady state (13th cycle) at 323 

K: run SMBR01.
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