
xi

Contents

1 Introduction  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1
1 .1 General Overview on Polymeric Solution–Diffusion  

Membranes in Organic Solvents   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2
References  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 3

2 Background  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 5
2 .1 Organic Solvents   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 5
2 .2 Some Membrane Performance Parameters and Models   .  .  .  .  .  .  .  .  . 7
2 .3 Some Factors Affecting Membrane Performance   .  .  .  .  .  .  .  .  .  .  .  .  .  . 8
2 .4 In-Situ Real-time Swelling and Compaction Measurement  .  .  .  .  .  .  . 9
2 .5 Description of Material Mechanical Properties  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9
2 .6 Constraint Polymeric Membrane Model  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 13
References  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 14

3 Model Development and Effects of the Various Model Parameters  .  .  . 17
3 .1 Model Development  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 18
3 .2 Sensitivity of Effects of Simultaneous Swelling  

and Compaction on Membrane Performance  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 22
3 .3 Behavior of Swollen Membrane Under  

Permeation with Compaction  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 26
3 .4 Effects of Composite Membrane Compressive Young’s  

Modulus (E) on Membrane Performance  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 28
3 .5 Effects of Solvent Density (ρi) on Membrane Performance   .  .  .  .  .  . 29
3 .6 Effects of Solubility Parameter Differences Between  

Solvents and Solutes (Δδ) on Membrane Performance  .  .  .  .  .  .  .  .  .  . 29
3 .7 Effects of Poisson Ratio (ν) on Membrane Performance  .  .  .  .  .  .  .  .  . 31
3 .8 Effects of α =

Vo�f

Vm
 on Membrane Performance   .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 32

3 .9 Effects of Swelling on Membrane Performance   .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 33
3 .10 Effects of Membrane Swelling and Compressive  

Young’s Modulus on Membrane Performance  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 34



Contentsxii

3 .11 Effects of Solute Distribution Coefficient (Kd)  
on Membrane Performance   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35

References  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 36

4 Developed Model Application to Aqueous—Organic  
and Purely Organic Separation and Purification Systems  .  .  .  .  .  .  .  .  .  .  . 37
4 .1 Dehydration of Aqueous Ethanol Using Unfluorinated  

and Fluorinated Polysiloxane-Imide (PSI) Pervaporation  
Membranes with Varying Siloxane wt%  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 38

4 .2 Dehydration of Aqueous Methyl Tertiary Butyl Ether  
(MTBE) and Butyl Acetate Using Siloxane–Urethane  
Pervaporation Membranes with Varying Siloxane wt%  .  .  .  .  .  .  .  .  .  . 42

4 .3 Solute Purification and Solvents Recovery for Reuse  
Using Pressure-Driven Polyimide (PI) Nanofiltration  
(STARMEM-122) Membrane   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 45

References  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 48

5 Conclusions   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 49

6 Future Directions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 51



http://www.springer.com/978-3-319-12408-7


	Contents

