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EDUCATION: 
 Ph.D. Chemical Engineering - January 1988 
  University of California, Berkeley 
  Thesis: “The Effect of Hydrostatic Pressure on Mutual Diffusion Coefficients in Polymer 

Solutions” Thesis Directors: Morton M. Denn and David S. Soane 
 
 B.S. Chemical Engineering - May 1983 Summa Cum Laude 
  North Carolina State University 
  Graduate of Engineering Honors Program 
 
PROFESSIONAL EXPERIENCE: 

University of Texas at Austin: 
Paul D. and Betty Robertson Meek & American Petrofina Foundation Centennial Professor of 
Chemical Engineering, September 2007 to present. 
Kenneth A. Kobe Professor of Chemical Engineering, September 2005 to present. 
Matthew van Winkle Professor of Chemical Engineering, September 2002 to September 2005. 
Professor of Chemical Engineering, January 2002 to present. 
NC State University: 
Professor of Chemical Engineering, November 1997 to January 2002. 
Sabbatical Leave, July 2000 to December 2000.  University of California, Berkeley 
Associate Department Head, August 1996 to January 2002.   
Associate Professor of Chemical Engineering, August 1994 to November 1997. 
Assistant Professor of Chemical Engineering, August 1989 to August 1994. 
NATO Postdoctoral Fellow, March 1988 to July 1989, Ecole Supérieure de Physique et de Chimie 
Industrielles de la Ville de Paris (ESPCI), Laboratoire Physico-Chimie Structurale et 
Macromoléculaire, 10 rue Vauquelin, 75231 Paris, France.  Research directed by Professor Lucien 
Monnerie and Professor Liliane Bokobza.   
Graduate Student, August 1983 to January 1988, Univ. of California, Berkeley. 
Summer Technical Hire, E.I. duPont, Inc. Brevard, NC, Summers of 1981, 1982, and 1983. 

 
HONORS AND AWARDS: 

ACS Award in Applied Polymer Science.......................................................................................... 2009 
AIChE Institute Award for Excellence in Industrial Gases Technology ........................................... 2008 
IBM Faculty Award ........................................................................................................................... 2008 
University CO-OP Research Excellence Award for Best Research Paper in 2006 ........................... 2007 
ACS PMSE Cooperative Research Award ........................................................................................ 2002 
National Academy of Engineering Frontiers of Engineering – Japan Symposium ........................... 2002 
Strategic Environmental Research and Development Program Project of the Year.......................... 2001 
Japan Society for the Promotion of Science Fellowship.......................................................... 1997, 2001 
Alcoa Foundation Distinguished Engineering Research Award........................................................ 2000 
National Technological University Outstanding Teaching Certificate.............................................. 2000 
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Academy of Outstanding Teachers.................................................................................................... 1997 
College of Engineering Outstanding Teaching Award ...................................................................... 1997 
United Technologies Excellence in Teaching Award........................................................................ 1997 
ALCOA Foundation Research Achievement Award......................................................................... 1996 
National Academy of Engineering Frontiers of Engineering Symposium ........................................ 1995 
NSF Young Investigator Award ..............................................................................................1992-1996 
3M Nontenured Faculty Grant Award .....................................................................................1991-1994 
NATO Postdoctoral Fellowship ........................................................................................................ 1987 
Berkeley Outstanding Graduate Instructor ....................................................................................... 1986 
NSF Graduate Fellowship ................................................................................................................. 1984 
Berkeley Fellowship ......................................................................................................................... 1983 
Phi Kappa Phi Fellowship ................................................................................................................. 1983 
P.V. Danckwerts Senior Research Prize in Chemical Engineering .................................................. 1983 
Eastern NC Section AIChE Award ................................................................................................... 1983 
Special Service Award from NC Alpha Chapter of Tau Beta Pi ...................................................... 1983 
E.I. duPont Ph.D. Fellowship ........................................................................................................... 1982 
Allied Merit Scholarship ................................................................................................................... 1982 
SOHIO Merit Scholarship ................................................................................................................ 1981 

 
SUMMARY OF RESEARCH INTERESTS: 
Dr. Freeman’s research is in polymer science and engineering and, more specifically, in mass transport in 
polymers. He currently directs 21 Ph.D. students and 1 postdoctoral fellow performing fundamental 
research in mass transport in polymers.  Focus areas include structure/property correlation development 
for vapor separation membrane materials, new materials for hydrogen separation and natural gas 
purification, nanocomposite membranes, physical aging in glassy polymers, reactive barrier packaging 
materials, new materials with improved fouling resistance and improved permeation performance for 
liquid separation membranes, transport properties in nanostructured, multiphase polymers, and a variety 
of projects focused on the fundamentals of mass transport in polymers. 
 
RECENT EXTERNAL PROFESSIONAL ACTIVITIES: 
 
American Institute of Chemical Engineers: Vice-Chair (2002-2003) and Chair (2003-2004) of the 
Membranes Area of the Separations Division, Director of the Separations Division (2003-2008). During 
this time, I organized the 2003 Topical Conference on Membranes at the San Francisco meeting, which 
had approximately 20 sessions.  I am responsible for maintenance of the Division website.  I am Second 
Vice Chair of the Separations Division.  I will serve as First Vice Chair in 2010 and Chair in 2011. 
 
Gordon Research Conference on Membranes:  Materials and Processes: Vice-Chair (2002), Chair (2004). 
 
North American Membrane Society: Vice President (2004-2005), President (2005-2006), Member of the 
Board of Directors (2001-2010), Technical Program Chair of the 2004 Annual Meeting. 
 
Chair of the International Congress on Membranes (2008), the largest membrane meeting in the world. 
 
Polymeric Materials:  Science and Engineering Division of the American Chemical Society: Vice-Chair 
(2003-2004), Chair (2005), Past-Chair (2006), member of the Executive Committee (1994-present), 
Alternate Councilor (2008-2010), served in various other capacities in this division of ACS, including 
Program Chair, Ford Travel Grant Chair, Member at Large, Chair of On-line Preprints Committee, and 
organizer of 7 symposia. 
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JOURNAL EDITORIAL ACTIVITIES: 

Associate Editor, Industrial & Engineering Chemistry ......................................................2007 – present 
Member, Editorial Board, The Open Macromolecules Journal ..........................................2007 – present 
Member, Editorial Board, Journal of Membrane Science ..................................................2005 – present 
Member, Editorial Board, Journal of Applied Membrane Science and Technology..........2005 – present 
Member, International Editorial Advisory Board, Membrane Journal...............................2003 – present 
Member, International Editorial Advisory Board, Korean Membrane Journal ..................2003 – present 
Member, International Editorial Advisory Board Int. Journal of Polymer Science ...........2008 – present 

 
BOOKS: 

1. Y.P. Yampolskii, I. Pinnau, and B.D. Freeman, Materials Science of Membranes for Gas and 
Vapor Separation, John Wiley & Sons, Ltd., New York (2006). 

2. I. Pinnau and B.D. Freeman, Editors, Advanced Materials for Membrane Separations, ACS 
Symposium Series Volume 876, American Chemical Society, Washington, DC (2004). 

3. I. Pinnau and B.D. Freeman, Editors, Membrane Formation and Modification, ACS Symposium 
Series Volume 744, American Chemical Society, Washington, DC (2000). 

4. B.D. Freeman and I. Pinnau, Editors, Polymeric Membranes for Gas and Vapor Separations:  
Chemistry and Materials Science, ACS Symposium Series Volume 733, American Chemical 
Society, Washington, DC (1999). 

 
PUBLICATIONS: 
 
1. Wang, H., J.K. Keum, A. Hiltner, E. Baer, B. Freeman, A. Rozanski, and A. Galeski, “Confined 

Crystallization of Polyethylene Oxide in Nanolayer Assemblies,” Science, 323, 757-760 (2009). 

2. Greenlee, L.F., D.F. Lawler, B.D. Freeman, B. Marrot, and P. Moulin, “Reverse Osmosis 
Desalination:  Water Sources, Technology and Today’s Challenges,” Water Research, in press. 

3. Hatakeyama, E.S., H. Ju, C.J. Gabriel, J.L. Lohr, J.E. Bara, R.D. Noble, B.D. Freeman, and D.L. 
Gin, “New Protein-resistant Coatings for Water Filtration Membranes Based on Quaternary 
Ammonium and Phosphonium Polymers,” Journal of Membrane Science, 330(1+2), 104-116 
(2009). 

4. Richards, J.J., M.K. Danquah, S. Kalakkunnath, D.S. Kalika, V.A. Kusuma, S.T. Matteucci, B.D. 
Freeman, “Relation Between Structure and Gas Transport Properties of Polyethylene Oxide 
Networks Based on Crosslinked Bisphenol A Ethoxylate Diacrylate,” Chemical Engineering 
Science, in press. 

5. Ferrari, M.C., S. Carranza, R.T. Bonnecaze, K.K. Tung, B.D. Freeman, and D.R. Paul, “Modeling 
of Oxygen Scavenging for Improved Barrier Behavior: Blend Films,” Journal of Membrane 
Science, 329(1+2), 183-192 (2009). 

6. Ju, H., B.D. McCloskey, A.C. Sagle, V.A. Kusuma, and B.D. Freeman, “Preparation and 
Characterization of Crosslinked Poly(ethylene glycol) Diacrylate Hydrogels as Fouling-resistant 
Membrane Coating Materials,” Journal of Membrane Science, 330(1+2), 180-188 (2009). 

7. Kusuma, V.A., B.D. Freeman, M.A. Borns, and D.S. Kalika, “Influence of Chemical Structure of 
Short Chain Pendant Groups on Gas Transport Properties of Cross-linked Poly(ethylene oxide) 
copolymers,” Journal of Membrane Science, 271(1-2), pp 195–207 (2009). 



- 4 - 

8. Sagle, A.C., H. Ju, B.D. Freeman, and M.M. Sharma, “PEG-Based Hydrogel Membrane 
Coatings,” Polymer, 50(3), pp 756–766 (2009). 

9. Comer, A.C., D.S. Kalika, B.W. Rowe, B.D. Freeman, and D.R. Paul, “Dynamic Relaxation 
Characteristics of Matrimid® Polyimide,” Polymer, 50(3), pp 891–897 (2009). 

10. Ribeiro, C. and B.D. Freeman, “Sorption, Dilation, and Partial Molar Volumes of Carbon Dioxide 
and Ethane in Crosslinked Poly(ethylene oxide),” Macromolecules, 41(23), pp 9458–9468 (2008). 

11. Li, H., D.K. Ashcraft, B.D. Freeman, M.E. Stewart, M.K. Jank, and T.R. Clark, “Non-invasive 
Headspace Measurement for Characterizing Oxygen-scavenging in Polymers,” Polymer, 49(21), 
4541-4545 (2008). 

12. Hu, Y., M. Shiotsuki, F. Sanda, B.D. Freeman, and T. Masuda, “Synthesis and Properties of 
Indan-Based Polyacetylenes that Feature the Highest Gas Permeability Among All the Existing 
Polymers, Macromolecules, 41(22), 8525-8532 (2008). 

13. Pethe, V. V., H.P. Wang, A. Hiltner, E. Baer, and B.D. Freeman, “Oxygen and Carbon Dioxide 
Permeability of EAA/PEO Blends and Microlayers,” Journal of Applied Polymer Science, 110(3), 
1411-1419 (2008). 

14. Hill, A.J., S.J. Pas, M.R. Hill, and B.D. Freeman, “Characterising the Pore Size Distribution in 
Nanoporous Materials,” Polymer Preprints (American Chemical Society, Division of Polymer 
Chemistry), 49(2), 511-512 (2008). 

15. Wang, H., V. Pethe, B.D. Freeman, A. Hiltner, and E. Baer, “Polymeric Films for Selective 
Permeation of CO2 and O2,” 66th Annual Technical Conference - Society of Plastics Engineers, 
124- 128 (2008). 

16. Freeman, Benny,  “Journal Club,” Nature, 454(7205), 671 (2008). 

17. Park, H.B., B.D. Freeman, Z-B. Zhang, M. Sankir, J.E. McGrath, and B.D. Freeman, “Highly 
Chlorine-Tolerant Polymers for Desalination,” Angewandte Chemie, 120(32), 6108-6113 (2008). 

18. Kelman, S.D., R.D. Raharjo, C.W. Bielawski, and B.D. Freeman, “The Influence of Crosslinking 
and Fumed Silica Nanoparticles on Mixed Gas Transport Properties of Poly[1-(trimethylsilyl)-1-
propyne],” Polymer, 49, 3029-3041 (2008). 

19. Kelman, S.D., B.W. Rowe, C.W. Bielawski, S.J. Pas, A.J. Hill, D.R. Paul, and B.D. Freeman, 
“Crosslinking Poly[1-(trimethylsilyl)-1-propyne] and its Effect on Physical Stability,” Journal of 
Membrane Science, 320, 123-134 (2008). 

20. Kusuma, V.A., H. Lin, B.D. Freeman, M. Jose-Yacaman, S. Kalakkunnath, and D.S. Kalika, 
“Structure/Property Characteristics of Polar Rubbery Polymeric Membranes for Carbon Dioxide 
Removal from Mixtures with Light Gases,” in Membranes: Manufacturing Utilizing Six Sigma 
and Applications, edited by N.N. Li, A.G. Fane, W.S.W. Ho, and T. Matsuura, Wiley, New York, 
pp. 929-953 (2008). 

21. Paul, M., H.B. Park, B.D. Freeman, A. Roy, J.E. McGrath, and J.S. Riffle, “Synthesis and 
Crosslinking of Partially Disulfonated Poly(arylene ether sulfone) Random Copolymers as 
Candidates for Chlorine Resistant Reverse Osmosis Membranes,” Polymer, 49(9), 2243-2252 
(2008). 
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22. Wang, X.-Y., A.J. Hill, B.D. Freeman, and I.C. Sanchez, “Structural, Sorption, and Transport 
Characteristics of an Ultrapermeable Polymer,” Journal of Membrane Science, 314(1-2), 15-23 
(2008). 

23. Matteucci, S., V.A. Kusuma, S.D. Kelman, and B.D. Freeman, “Gas Transport Properties of MgO 
Filled Poly(1-trimethylsilyl-1-propyne) Nanocomposites,” Polymer, 49(6), 1659-1675 (2008). 

24. Matteucci, S., R.D. Raharjo, V.A. Kusuma, S. Swinnea, and B.D. Freeman, “Gas Permeability, 
Solubility, and Diffusion Coefficients in 1,2-Polybutadiene Containing Magnesium Oxide,” 
Macromolecules, 41(6), 2144-2156 (2008). 

25. Matteucci, S., V.A. Kusuma, S. Swinnea, and B.D. Freeman, “Gas Permeability, Solubility and 
Diffusivity in 1,2-Polybutadiene Containing Brookite Nanoparticles,” Polymer, 49(3), 757-773 
(2008). 

26. Ju, H., B.D. McCloskey, A.C. Sagle, Y.-H. Wu, V.A. Kusuma, and B.D. Freeman, “Crosslinked 
poly(ethylene oxide) Fouling Resistant Coating Materials for Oil/Water Separation,” Journal of 
Membrane Science, 307, 260-267 (2008). 

27. Matteucci, S., V.A. Kusuma, D. Sanders, S. Swinnea, and B.D. Freeman, “Gas Transport in TiO2 
Nanoparticle-Filled Poly(1-trimethylsilyl-1-propyne),” Journal of Membrane Science, 307, 196-
217 (2008). 

28. Kusuma, V.A., G. Offord, and B.D. Freeman, “Optimizing Membranes Structures for CO2 
Separations,” PMSE Preprints, 98, 283 (2008). 

29. Raharjo, R.D., B.D. Freeman, D.R. Paul, and E.S. Sanders, “Pure and Mixed Gas CH4 and 
n-C4H10 Permeability and Diffusivity in Poly(1-trimethylsilyl-1-propyne),” Polymer, 48(25), 
7329-7344 (2007). 

30. Raharjo, R.D., B.D. Freeman, D.R. Paul, G.C. Sarti, E.S. Sanders, “Pure and Mixed Gas CH4 and 
n-C4H10 Permeability and Diffusivity in Poly(dimethylsiloxane),” Journal of Membrane Science, 
306(1-2), 75-92 (2007). 

31. Borns, M.A., S. Kalakkunnath, D.S. Kalika, V.A. Kusuma, and B.D. Freeman, “Dynamic 
Relaxation Characteristics of Cross-linked Poly(ethylene oxide) Polymer Networks:  Influence of 
Short Chain Pendant Groups,” Polymer, 48, 7316-7328 (2007). 

32. Kelman, S.D., S. Matteucci, C.W. Bielawski, and B.D. Freeman, “Crosslinking 
Poly(1-trimethylsilyl-1-propyne) and Its Effect on Solvent Resistance and Transport Properties,” 
Polymer, 48, 6881-6892 (2007). 

33. Park, H.B., C.H. Jung, Y.M. Lee, A.J. Hill, S.J. Pas, S.T. Mudie, E. van Wagner, B.D. Freeman, 
and D.J. Cookson, “Polymers with Cavities Tuned for Fast, Selective Transport of Small 
Molecules and Ions,” Science, 318, 254-258 (2007). 

34. Raharjo, R.D., B.D. Freeman, and E.S. Sanders, “Pure and Mixed Gas CH4 and n-C4H10 Sorption 
and Dilation in Poly(1-trimethylsilyl-1-propyne),” Polymer, 48(20), 6097-6114 (2007). 

35. Kelman, S., H. Lin, E.S. Sanders, and B.D. Freeman, “CO2/C2H6 Separation Using Solubility 
Selective Membranes,” Journal of Membrane Science, 305(1-2), 57-68 (2007). 
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36. Park, H.B., B.D. Freeman, “Gas Separation Properties and Their Applications of Highly 
Permeable Amorphous Perfluoropolymer Membranes,” Memburein, 17(2), 81-92 (2007). 

37. Borns, M.A., S. Kalakkunnath, M.K. Danquah, V.A. Kusuma, B.D. Freeman, and D.S. Kalika, 
“Relaxation Properties of Poly(ethylene oxide) Copolymer Networks: Influence of Short-Chain 
Pendant Groups,” PMSE Preprints, 97, 840-841 (2007). 

38. Sagle, A.C., M.M. Sharma, and B.D. Freeman, “Structure-Property Relationships in PEG-based 
Hydrogels for Potential Hydrophilic Membrane Coating Materials,” PMSE Preprints, 97, 278-
279 (2007). 

39. Matteucci, S., V.A. Kusuma, and B.D. Freeman, “Nanoparticle-induced Porosity in Rubbery 1,2-
Polybutadiene and Its Effect on Gas Permeability,” PMSE Preprints, 97, 267-268 (2007). 

40. Revanur, R., B. McCloskey, K. Breitenkamp, B.D. Freeman, and T. Emrick, “Reactive 
Amphiphilic Graft Copolymer Coatings Applied to Poly(vinylidene fluoride) Ultrafiltration 
Membranes,” Macromolecules, 40(10), 3624-3630 (2007). 

41. Matteucci, S., E. Van Wagner, B.D. Freeman, S. Swinnea, T. Sakaguchi, and T. Masuda, 
“Desilylation of Substituted Polyacetylenes by Nanoparticles,” Macromolecules, 40(9), 3337-
3347 (2007). 

42. Rowe, B.W., B.D. Freeman, and D.R. Paul, “Effect of Sorbed Water and Temperature on the 
Optical Properties and Density of Thin Glassy Polymer Films on a Silicon Substrate,” 
Macromolecules, 40(8), 2806-2813 (2007). 

43. Kalakkunnath, S., D.S. Kalika, H. Lin, R.D. Raharjo, and B.D. Freeman, “Molecular Dynamics 
of Poly(ethylene glycol) and Poly(propylene glycol) Copolymer Networks by Broadband 
Dielectric Spectroscopy,” Macromolecules, 40(8), 2773–2781 (2007). 

44. Raharjo, R.D., B.D. Freeman, and E.S. Sanders, “Pure and Mixed Gas CH4 and n-C4H10 Sorption 
and Dilation in Poly(dimethylsiloxane),” Journal of Membrane Science, 292, 45-61 (2007). 

45. Paul, M., A. Roy, H.B. Park, B.D. Freeman, J. Riffle, and J.E. McGrath, “Synthesis and 
Crosslinking of Poly(arylene ether sulfone) Blend Membranes,” Polymer Preprints (American 
Chemical Society, Division of Polymer Chemistry) 48(1), 334-335 (2007). 

46. Kono, T., Y. Hu, T. Masuda, K. Tanaka, R.D. Priestley, and B.D. Freeman, “Effect of Fumed 
Silica Nanoparticles on the Gas Permeation Properties of Substituted Polyacetylene Membranes,” 
Polymer Bulletin, 58(5-6), 995-1003 (2007). 

47. Lin, H., B.D. Freeman, S. Kalakkunnath, and D.S. Kalika, “Effect of Copolymer Composition, 
Temperature, and Carbon Dioxide Fugacity on Pure- and Mixed-Gas Permeability in 
Poly(ethylene glycol)-Based Materials:  Free Volume Interpretation,” Journal of Membrane 
Science, 291, 131-139 (2007). 

48. Worrel, L.S., J.A. Morehouse, L.A. Shimko, D.R. Lloyd, D.F. Lawler, and B.D. Freeman, 
“Enhancement of track-etched membrane performance via stretching,” Separation and 
Purification Technology, 53(1), 71-80 (2007). 
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49. Kalakkunnath, S., D.S. Kalika, H. Lin, R.D. Raharjo and B.D. Freeman, “Molecular Relaxation in 
Crosslinked Poly(ethylene glycol) and Poly(propylene glycol) Diacrylate Networks by Dielectric 
Spectroscopy,” Polymer, 48, 579-589 (2007). 

50. Dworak, D.P., H. Lin, B.D. Freeman, and M.D. Soucek, “Gas Permeability Analysis of Photo-
cured Cyclohexyl-substituted Polysiloxane films,” Journal of Applied Polymer Science, 102(3), 
2343-2351 (2006). 

51. Park, N.B., C.H. Lee, J.Y. Sohn, Y.M. Lee, B.D. Freeman, and H.J. Kim, “Effect of Crosslinked 
Chain Length in Sulfonated Polyimide Membranes on Water Sorption, Proton Conduction, and 
Methanol Permeation Properties,” Journal of Membrane Science, 285(1-2), 432-443 (2006). 

52. Lin, H., and B.D. Freeman, “Permeation and Diffusion,” in Handbook of Materials Measurement 
Methods, Edited by H. Czichos, T. Saito, and L.E. Smith, Springer, New York, pp. 371-387 
(2006). 

53. Wang, X.-Y., F.T. Willmore, R.D. Raharjo, X. Wang, B.D. Freeman, A.J. Hill, and I.C. Sanchez, 
“Molecular Simulations of Physical Aging in Polymer Membrane Materials,” Journal of Physical 
Chemistry B, 110(33), 16685-16693 (2006). 

54. Morehouse, J.A., D.R. Lloyd, B.D. Freeman, D.F. Lawler, K.M. Liechti, and E.B. Becker, 
“Modeling the Stretching of Microporous Membranes,” Journal of Membrane Science, 283(1+2), 
430-439 (2006). 

55. Raharjo, R.D., H. Lin, D.F. Sanders, B.D. Freeman, S. Kalakkunnath and D.S. Kalika, “Relation 
Between Network Structure and Gas Transport in Crosslinked poly (propylene glycol 
diacrylate),” Journal of Membrane Science, 283, 253-265 (2006). 

56. Morehouse, J.A., D.L. Taylor, D.R. Lloyd, D.F. Lawler, B.D. Freeman, and L.S. Worrel, “The 
Effect of Uni-axial Stretching on the Roughness of Microfiltration Membranes,” Journal of 
Membrane Science, 280(1-2), 712-719 (2006). 

57. Jansen, J.C., M. Macchione, R. Raharjo, B.D. Freeman, and E. Drioli, “Pure and Mixed Gas 
Transport Properties of Novel Asymmetric Poly(ether ether ketone) Membranes with Different 
Morphologies,” Desalination, 199(1-3), 461-463 (2006). 

58. Wang, X.-Y., R.D. Rajarjo, H.J. Lee, Y. Lu, B.D. Freeman, and I.C. Sanchez, “Molecular 
Simulation and Experimental Study of Substituted Polyacetylenes: Fractional Free Volume, 
Cavity Size Distribution and Diffusion Coefficients,” Journal of Physical Chemistry B, 110, 
12666-12672 (2006).  

59. Kalakkunnath, S., D.S. Kalika, H. Lin, and B.D. Freeman, “Viscoelastic Characteristics of UV 
Polymerized Poly(ethylene glycol) Diacrylate Networks with Varying Extents of Crosslinking,” 
Journal of Polymer Science: Part B, Polymer Physics, 44, 2058-2070 (2006).  

60. Matteucci, S., Yu. Yampolskii, B.D. Freeman, I. Pinnau, “Transport of Gases and Vapors in 
Glassy and Rubbery Polymers,” in Materials Science of Membranes for Gas and Vapor 
Separation, Edited by Y.P. Yampolskii, I. Pinnau, and B.D. Freeman, John Wiley & Sons, Ltd., 
New York, pp. 1-47 (2006). 

61. Merkel, T.C., I. Pinnau, R. Prabhakar, and B.D. Freeman, “Gas and Vapor Transport Properties 
of Perfluoropolymers,” in Materials Science of Membranes for Gas and Vapor Separation, Edited 
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by Y.P. Yampolskii, I. Pinnau, and B.D. Freeman, John Wiley & Sons, Ltd., New York, pp. 251-
270 (2006). 

62. Lin, H., E. van Wagner, B.D. Freeman, L.G. Toy, and R.P. Gupta, “Plasticization-Enhanced H2 
Purification Using Polymeric Membranes,” Science, 311(5761), 639-642 (2006). 

63. Lin, H., E. van Wagner, J.S. Swinnea, B.D. Freeman, S.J. Pas, A.J. Hill, S. Kalakkunnath, and 
D.S. Kalika, “Transport and Structural Characteristics of Crosslinked Poly(ethylene oxide) 
Rubbers,” Journal of Membrane Science, 276(1-2), 145-161 (2006). 

64. Freeman, B.D., “Gas Separations Perspectives,” Maku, 31(2), 86-90 (2006). 

65. Lin, H. and B.D. Freeman, “Gas Permeation and Diffusion in Cross-Linked Poly(ethylene glycol 
diacrylate),” Macromolecules, 39(10), 3568-3580 (2006). 

66. Morehouse, J. A., L.S. Worrel, D.L. Taylor, D.R. Lloyd, B.D. Freeman, and D.F. Lawler, “The 
Effect of Uni-axial Orientation on Macroporous Membrane Structure, ” Journal of Porous 
Materials, 13(1), 61-72 (2006). 

67. Zeng, X., C. Braman, D.L. Gin, B.D. Freeman, “Novel Functional Membrane Coating for Protein 
Anti-fouling: Design, Synthesis, and Characterization,” PMSE Preprints, 94, 543 (2006). 

68. Lee, C.H., H.B. Park, Y.S. Chung, Y.M. Lee, and B.D. Freeman, “Water Sorption, Proton 
Conduction, and Methanol Permeation Properties of Sulfonated Polyimide Membranes Cross-
Linked with N,N-Bis(2-hydroxyethyl)-2-aminoethanesulfonic Acid (BES),” Macromolecules, 
39(2), 755-764 (2006). 

69. Shida, Y., T. Sakaguchi, M. Shiotsuki, F. Sanda, B.D. Freeman, T. Masuda, “Synthesis and 
Properties of Membranes of Poly(diphenylacetylenes) Having Fluorines and Hydroxyl Groups,” 
Macromolecules, 39(2), 569-574 (2006). 

70. Lin, H., E. van Wagner, B.D. Freeman, and I. Roman, “High Performance Polymer Membranes 
for Natural Gas Sweetening,” Advanced Materials, 18, 39-44 (2006). 

71. De Angelis, M. G., F. Doghieri, G.C. Sarti, B.D. Freeman, “Modeling Gas Sorption in 
Amorphous Teflon Through the Non Equilibrium Thermodynamics for Glassy Polymers (NET-
GP) Approach,” Desalination, 193(1-3), 82-89 (2006). 

72. Ju, H., B. McCloskey, A. Sagle, Y-H. Wu, E. Van Wagner, H.B. Park, B.D. Freeman, L. Shimko, 
D.F. Lawler, and M.M. Sharma, “Synthesis and Characterization of Surface Coated Ultrafiltration 
Membranes to Enhance Oil/Water Fouling Resistance,” PMSE Preprints, 95, 973-974 (2006). 

73. Revanur, R., B. McCloskey, K. Breitenkamp, B.D. Freeman, and T. Emrick, “Amphiphilic Graft 
Copolymers as Anti-Fouling Coatings for Water Purification Membranes,” PMSE Preprints, 95, 
972 (2006). 

74. Park, H.B., B.D. Freeman, Z.-B. Zhang, G.-Y. Fan, M. Sankir, and J.E. McGrath, “Water and Salt 
Transport Behavior Through Hydrophilic-Hydrophobic Copolymer Membranes and Their 
Relations to Reverse Osmosis Membrane Performance,” PMSE Preprints, 95, 889-891 (2006). 
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75. Zhang, Z.-B., G.-Y. Fan, M. Sankir, H.B. Park, B.D. Freeman, and J.E. McGrath, “Synthesis of 
Di-sulfonated Poly(arylene ether sulfone) Random Copolymers as Novel Candidates for 
Chlorine-Resistant Reverse Osmosis Membranes,” PMSE Preprints, 95, 887-888 (2006). 

76. Kelman, S.D., B.D. Freeman, C.W. Bielawski, and A.J. Hill, “Enhancing the Chemical 
Resistance of High Fractional Free Volume Vapor-Selective Polymers,” PMSE Preprints, 95, 
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