


2 

  
Sun  Oil  Company,  Research  and  Development,  Marcus  Hook,  PA  19061  
   •  Supervised  pilot  scale  catalytic  reactor  (Summer  1966)  
  
RESEARCH  INTERESTS  
  
Electrokinetic  phenomena,  transport  in  porous  media  and  gels,  membrane  separations,  
fluid  dynamics,  bioengineering  
  
HONORS,  PROFESSORSHIPS  and  NAMED  LECTURESHIPS  
•   National  Science  Board,  2014  –  2020  (Appointed  by  President  Obama)  
•   National  Engineering  Award,  American  Association  of  Engineering  Societies,  2012  
•   National  Academy  of  Engineering  (1992-present)  
•   Fellow  of  the  American  Academy  of  Arts  and  Sciences  
•   Fellow  of  the  American  Association  for  the  Advancement  of  Science  
•   Andreas  Acrivos  Professional  Progress  Award,  American  Institute  of  Chemical  

•
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•   National  Institutes  of  Health  Pre-doctoral  Fellowship,  University  of  Illinois  (Urbana),  
1969–1971  

•   National  Science  Foundation  Pre
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–   Student  Chapters  Committee  (National,  1972–1974)  
–   Editor,  Student  Members  Bulletin  (Spring  1974)  
–   Successfully  nominated  four  winners  of  National  AIChE  Awards  
–   Reviewer,  AIChE  Journal  

•   American  Chemical  Society  
–   Awards  Committee  (1987–1991)  
–   Chaired  Symposium  (1983)  
–   Member  of  Colloids  Division  and  Polymers  Division  

•   American  Association  for  the  Advancement  of  Science  
–   Fellow,  2002  –  present    
–   Chair-Elect/Chair/Past  Chair  of  Engineering  Section  M  (2011–2013)  

•   Editorial  Board,  Current  Opinion  in  Colloid  and  Interface  Science  (1995–2004)  
•   Associate  Editor,  Industrial  and  Engineering  Chemistry  Research  (1986–2007)  
•   Vice  Chair  of  Engineering  Deans’  Council  Executive  Board,  American  Society  of  

Engineering  Education  (2003–2004)  
•  
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–   School  of  Chemical  Engineering,  Cornell  University  (1990–1999)  
–   IBM  Center  on  Bioremediation,  University  of  Virginia  (1993–1997)  
–   Department  of  Chemical  Engineering,  Massachusetts  Institute  of  Technology  

(1988–1992)  
–   Department  of  Chemical  Engineering,  University  of  Virginia  (1988–1992)  

•   Consulting  
–   Washington  Advisory  Group,  for  King  Abdullah  University  of  Science  and  

Technology    
–   HemaSure  Inc.,  Marlborough,  MA  
–   Sepracor/Biosepra,  Inc.,  Marlborough,  MA  (through  Pennie  &  Edmonds)  
–   Westvaco,  Laurel,  MD  
–   Respironics,  Pittsburgh,  PA     
–   Exxon  Engineering  and  Research,  Annandale,  NJ  
–   Baroid  Drilling  Fluids  Inc.,  Houston,  TX  
–   E-Ink,  Cambridge,  MA  

  
PUBLICATIONS  
  
1.   “Diffusion  of  Insulin-like  Growth  Factor-I  and  Ribonuclease  Through  Fibrin  Gels,”  

Biophysical  Journal
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11.  “Aggregation  Dynamics  for  Two  Particles  During  Electrophoretic  Deposition  at  Steady  
Fields,”  Langmuir,  16,  9208–9216  (2000)  (with  Y.  Solomentsev,  S.  A.  Guelcher,  and  M.  
Bevan).  

12.  “Thermocapillary  Flow  and  Aggregation  of  Bubbles  on  a  Solid  Wall,”  J.  Colloid  and  
Interface  Science,  232,  111–120  (2000)  (with  H.  Kasumi,  Y.  E.  Solomentsev,  S.  A.  
Guelcher,  and  P.  J.  Sides).  

13.  “Applications  in  Chemistry/Chemical  Engineering:  Introduction,”  Current  Opinion  in  
Colloid  and  Interface  Science,  3,  349–350  (1999)  (with  J.  Y.  Walz).  

14.  “Tangential  Forces  Between  Non-Touching  Colloidal  Particles,”  Physical  Review  
Letters,  83,  1243–1246  (1999)  (with  D.  Velegol,  S.  Catana,  and  S.  Garoff).  

15.  “Thermocapillary  Phenomena  and  Bubble  Coalescence  During  Electrolytic  Gas  
Evolution,”  J.  of  the  Electrochemical  Society,  145,  1848–1855  (1998)  (with  S.  A.  
Guelcher,  Y.  E.  Solomentsev,  and  P.  J.  Sides).  

16.  “Electrophoretic  Rotation  of  Doublets  Composed  of  Two  Spheres  Almost  in  Contact,”  
Colloids  and  Surfaces  A,  140,  59–74  (1998)  (with  Y.  Solomentsev,  D.  Velegol,  and  
S.  L.  Carnie).  

17.  “Transport  of  Proteins  Through  Gel-Filled  Porous  Membranes,”  J.  Membrane  Sci.,  
131,  143  (1997)  (with  V.  Kapur  and  J.  Charkoudian).  

18.  “Conduction  in  the  Small  Gap  Between  Two  Spheres,”  Phys.  Fluids,  9,  1209  (1997)  
(with  Y.  Solomentsev  and  D.  Velegol).  

19.  “Particle  Clustering  and  Pattern  Formation  During  Electrophoretic  Deposition:  A  
Hydrodynamic  Model,”  Langmuir,  13,  6058–6068  (1997)  (with  Y.  Solomentsev  and  
M.  Bohmer).  

20.  “Electrophoretic  Motion  of  Two  Spherical  Particles  with  Thick  Double  Layers,”  J.  of  
Colloid  Interface  Science,  191,  357–
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45.  “Flow-Dependent  Filtration  of  a  Rigid-Rod  Polymer,”  Macromolecules,  24,  3562  
(1991)  (with  R.  P.  Adamski).  

46.  “Electrophoresis  of  Dumbbell-Like  Colloidal  Particles,”  Int.  J.  Multiphase  Flow,  16,  
663  (1990);;  16,  1131  (1990)  (with  M.  C.  Fair).    

47.  “Hydrodynamic  Studies  of  Adsorbed  Diblock  Copolymers  in  Porous  Membranes,”  
Macromolecules,  23,  1026  (1990)  (with  R.  M.  Webber  and  M.  S.  Jhon).  

48.  “Enhanced  Protein  Diffusion  in  a  Solvent  Gradient,”  I&EC  Research,  29,  309  (1990)  
(with  E.  S.  Shane  and  M.  M.  Domach).  

49.  “Electrophoresis  of  Nonuniformly  Charged  Ellipsoidal  Particles,”  J.  Colloid  and  
Interface  Science,  127,  388  (1989)  (with  M.  C.  Fair).  

50.  “Colloid  Transport  by  Interfacial  Forces,”  Ann.  Rev.  Fluid  Mech.,  21,  61  (1989).  
51.  “Hindered  Diffusion  of  Short-Chain  Polystyrene  and  Porphyrins  in  Small  Pores,”  

Macromolecules,  22,  1215  (1989)  (with  I.  A.  Kathawalla  and  J.  S.  Lindsey).  
52.  “Restricted  Transport  in  Micropores  with  Adsorbed  Polymers,”  Polymer  Preprints,  
30(1),  381  (1989)  (with  J.  T.  Kim,  R.  M.  Webber,  and  M.  S.  Jhon).  

53.  “Hindered  Transport  Through  Micropores  with  Adsorbed  Polyelectrolytes,”  J.  
Membrane  Sci.,  47,  163  (1989)  (with  J.  T.  Kim).  

54.  “Diffusiophoresis  of  Latex  Particles  in  Electrolyte  Gradients,”  Langmuir,  4,  396  
(1988)  (with  J.  P.  Ebel  and  D.  C.  Prieve).  

55.  “Pore  Size  Effects  on  Diffusion  of  Polystyrene  in  Dilute  Solution,”  I&EC  Research,  
27,  866  (1988)  (with  I.  A.  Kathawalla).  

56.  “Configurationa
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64.  “Boundary  Effects  on  Electrophoretic  Motion  of  Colloidal  Spheres,”  J.  Fluid  Mech.,  
153,  417  (1985)  (with  H.  J.  Keh).  

65.  “Effects  of  Non-Uniform  Zeta  Potential  on  Particle  Movement  in  Electric  Fields,”  J.  
Colloid  Interface  and  Science,  105,  45  (1985).  

66.  “Droplet  Interactions  in  Thermocapillary  Motion,”  Int.  J.  Multiphase  Flow,  11,  813  
(1985).  

67.  “Electro-Osmosis  Through  Pores  with  Nonuniformly  Charged  Walls,”  Chem.  Eng.  
Communications,!38,  93  (1985)  (with  W.  K.  Idol).  

68.  “Electrophoretic  Transport  of  Colloids  in  Porous  Media,”  Proceedings  on  The  Chemistry  
and  Physics  of  Composite  Media,  The  Electrochemical  Soc.,  Pennington,  NJ,  85–8,  
103–111  (1985).  

69.  “The  Streaming  Potential  and  Inadequacies  of  the  Helmholtz  Equation,”  J.  Colloid  
Interface  and  Science,  106,  1  (1985)  (with  C.  C.  Christoforou  and  G.  B.  
Westermann-Clark).  

70.  “Shape  and  Permeability  Effe
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82.  “Anomalous  Diffusion  Rates  in  Hydrocarbon-Filled  Pores  in  Muscovite  Mica,”  Chem.  
Eng.  Sci.,  37,  483  (1982)  (with  R.  E.  Baltus  and  C.  L.  Baker).  

83.  “Concentration  Effects  on  Distribution  of  Macromolecules  in  Small  Pores,”  Adv.
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100.  “Diffusional  Boundary-
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2.   “Electrophoresis  of  Complex  and  Interacting  Particles,”  in  Interfacial  Electrokinetics  
and  Electrophoresis,  A.  V.  Delgado,  editor,  Marcel  Dekker,  p.  147–172,  (2001)  (with  
D.  Velegol  and  Y.  Solomentsev).  

3.   “Electrophoresis  of  Nonuniformly  Charged  Chains,”  in  Macro-ion  Characterization:  
From  Dilute  Solutions  to  Complex  Fluids,  K.  S.  Schmitz,  editor,  American  Chemical  
Society,  Washington,  D.C.,  (1994)  (with  Y.  Solomentsev).  

Reviewed  
1.   Colloidal  Dispersions,  by  W.  B.  Russel,  D.  A.  Saville,  and  W.  R.  Schowalter,  

Cambridge  University  Press,  1989.  Review  in  J.  Fluid  Mech.,  222,  693  (1991)  and  
Langmuir,  7,  436  (1991).  

2.   Colloidal  Hydrodynamics,  by  T.  G.  M.  Van  de  Ven,  Academic  Press,  1989.  Review  in  
Langmuir,  7,  436  (1991).  

  
INVITED  PRESENTATIONS  
  
“Research,  Teaching  and  Education:  Evolution  of  Practice  and  Funding  over  50  Years”,  
Department  of  Chemical  Engineering,  Distinguished  Alumni  Lecture,  U.  Illinois  (2018)  
  
“The  Leap  from  Osmosis  to  Diffusiophoresis  –  and  Curiosity  to  Relevance”,  Interfaces  and  
Transport  Phenomena  Workshop,  University  of  Limerick,  Ireland  (2017)  
  
Presidents





14 

“Role  of  Electro-Osmosis  and  Thermocapillarity  on  the  Motion  of  Particles  and  Bubbles  
at  Surfaces,”  McMaster  University  (1999)  
  
“Differential  Electrophoresis  as  a  Probe  of  Colloidal  Forces,”  University  of  Florida  (1999)  
  
“Differential  Electrophoresis  as  a  Probe  of  Colloidal  Forces,”  symposium  to  honor  Eli  
Ruckenstein  on  his  receiving  the  Medal  of  Science,  SUNY  Buffalo  (1999)  
  
“Role  of  Electro-Osmosis  and  Thermocapillarity  in  the  Motion  of  Particles  and  Bubbles  
at  Surfaces,”  Tulane  University  (1999)  
  
“Getting  Something  for  Nothing:  the  Reciprocal  Theorem,”  symposium  to  Honor  Howard  
Brenner,  Massachusetts  Institute  of  Technology  (1999)  
  
“Electrokinetic  Phenomena:  Old  Tricks  for  Young  Dogs”  and  “Differential  
Electrophoresis:  A  Method  to  Probe  the  Forces  Holding  Colloidal  Particles  Together,”  
31st  Annual  W.  N.  Lacey  Lectures  in  Chemical  Engineering,  Caltech  (1998)  
  
“Electrophoresis  of  Colloids  in  Aggregates  and  Near  Electrodes,”  NSF  Workshop  on  
Particle  Technology,  Santa  Barbara  (1998)  
  
“Determining  Colloidal  Forces  Using  Differential  Electrophoresis,”  AIChE  Meeting,  
Miami  Beach  (1998)  
  
“A  Model  for  Partnering:  Carnegie  Mellon  University  and  Caterpillar,  Inc.,”  ASEE  
National  Meeting  (1998)  
  
“Differential  Electrophoresis  as  a  Probe  of  Colloidal  Forces,”  Massachusetts  Institute  of  
Technology  (1998)  
  
“Role  of  Electro-Osmosis  and  Thermocapillarity  in  the  Motion  of  Particles  and  Bubbles  
at  Surfaces,”  Harvard  University  (1998)  
  
“Differential  Electrophoresis:  A  Method  to  Align  and  Stress  Colloidal  Aggregates,”  
University  of  California,  Santa  Barbara  (1997)  
  
“Differential  Electrophoresis:  A  Method  to  Align  and  Stress  Colloidal  Aggregates,”  UCLA  
(1997)  
  
“Differential  Electrophoresis:  A  Method  to  Probe  the  Forces  Holding  Colloidal  Particles  
Together,”  Barnett  Dodge  Lecture,  Yale  University  (1997)  
  
“Self-
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“Probing  Colloidal  Forces  by  Differential  Electrophoresis,”  University  of  Arizona  and  
Clarkson  University  (1996)  
  
“Probing  Colloidal  Forces  by  Differential  Electrophoresis,”  invited  paper  at  Electrokinetic  
Phenomena  ’96,”  Rome  (1996)  
  
“Probing  the  Structure  of  Colloidal  Doublets  by  Electrophoretic  Rotation,”  University  of  
South  Australia,  University  of  Sydney,  and  University  of  Melbourne  (1995)  
  
“Electrokinetic  Transport  of  Complex  Colloids,”  Gordon  Conference  on  Microgravity  
(1995)  
  
“Convective  and  Diffusive  Transport  Through  Gel-Filled  Porous  Membranes,”  University  
of  Melbourne,  University  of  Queensland,  and  University  of  Newcastle  (1995)  
  
“Probing  the  Structure  of  Colloidal  Doublets  by  Electrophoretic  Rotation,”  University  of  
Adelaide,  University  of  Melbourne,  and  University  of  Sydney  (1995)  
  
“Convective  and  Diffusive  Transport  Through  Gel-Filled  Porous  Membranes,”  University  
of  Melbourne,  University  of  Newcastle,  and  University  of  Queensland  (1995)  
  
“On  the  Beach:  A  Sabbatical  in  The  Netherlands  and  Australia,”  Carnegie  Mellon  University  
(1995)
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“Polymer  Adsorbed  to  Porous  Media:  Good,  Bad,  or  Just  Ugly?”  A.  B.  Metzner  
Symposium,  University  of  Delaware  (1993)  
  
“Electrokinetic  Measurements  of  Heterogeneous  Media,”  invited  paper  at  AIChE  Annual  
Meeting,  St.  Louis  (1993)  
  
“Electrokinetic  Transport  of  Heterogeneous  Colloids,”  invited  seminar  at  University  of  
Pittsburgh  and  University  of  Toledo  (1992)  
  
“Electrokinetic  Phenomena  of  Heterogeneous  Surfaces,”  9th  International  Symposium  
on  Surfactants  in  Solution,  Varna,  Bulgaria  (1992)  
  
“Hindered  Transport  in  Fuzzy  Pores:  Effects  of  Adsorbed  Polymers  on  Diffusion,”  Fine  
Particle  Society,  Las  Vegas  (1992)  
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“Transport  of  Polymers  Through  Microporous  Membranes,”  seminar  presented  at  
University  of  Rochester  (1986),  University  of  Texas  (1987),  Lehigh  University  (1987),  
and  University  of  Missouri–Rolla  (1987)  
  
“Diffusiophoresis:  Chemotaxis  of  Dead  Particles,”  Gordon  Conference  on  Theoretical  
Biology  and  Biomathematics,  New  Hampshire  (1986)  
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“Concentration  Effects  on  Distribution  of  Macromolecules  in  Small  Pores,”  paper  
presented  at  the  IUTAM-IUPAC  Symposium  on  Interactions  of  Particles  in  Colloidal  
Dispersions,  Canberra,  Australia  (March  1981)  
  
“The  Relationship  Between  Chemistry  and  Chemical  Engineering  Education,”  seminar  
presented  to  the  student  affiliate  chapter  of  ACS,  Allegheny  College  (1981)  
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NSF  CTS-91-22573  
   “Polymer-in-Pore  Composite  Membranes”  
   March  15,  1992–February  14,  1995  ($254,995)  
  
ACS-PRF  25294-AC7E  
   “Diffusion,  Flow,  and  Partitioning  in  Gels”  
   September  1,  1992–August  31,  1994  ($40,000)  
  
Westvaco  Corporation  
   “Dynamics  of  Polymer  Chains  and  Colloidal  Particles”  
   July  1983–June  1992  ($80,000)  
  
NSF  CTS  89-20600  
   “Electrophoretic  Transport  of  Heterogeneous  Colloids”  
   April  15,  1990–April  14,  1992  ($147,168)  
  
NSF  CBT  87-8720258  
   “Protein  Transport  by  Ligand  Gradients”  
   February  1,  1988–July  31,  1991  ($173,000)  
  
NSF  CBT  85-13673  
   “Phoretic  Transport  of  Colloidal  Particles”  
   April  1,  1986–September  30,  1989  ($240,000)  
  
NSF  CBT  86-21332  
   “Transport  of  Polymers  in  Confined  Geometries”  
   September  1,  1986–March  1,  1989  ($133,000)  
  
National  Institutes  of  Health  
   National  Research  Service  Award  (Training  Grants)  GMO7477  
   July  1,  1983–June  30,  1988  ($570,000)  
  
NSF  CBT  86-16341  
   “Separation  of  Proteins  Using  Ligand  Gradients”  
   August  15,  1986–January  31,  1988  ($30,000)  
  
NSF  CPT  84-12332  
   “Flow  of  Macromolecules  Through  Microporous  Membranes”  
   November  15,  1984–April  30,  1987  ($127,000)  
  
ACS-PRF  16085-AC5  
   “Effect  of  Molecular  Configuration  on  Hindered  Diffusion  in  Small  Pores”  
   September  1,  1984–August  31,  1986  ($31,850)  
  
NSF  CPE  83-12788  
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NSF  Initiation  GK-32682  
   “Particle/Wall  Interactions  in  Transport  Through  Porous  Membranes”  
   April  1,  1972–September  30,  1973  ($16,000)  
  
DOCTORAL  THESES  SUPERVISED  (26)  
  
Jess  Nauman,  Carnegie  Mellon  University  (2005)  
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   Current  Position:  Lead,  Process  Development,  Global  Design  Center,  Unilever,  
Shanghai,  China  
  

Paul  F.  McKenzie,  Carnegie  Mellon  University  (1992)  
      “Effects  of  Adsorbed  Polymers  on  Transport  in  Porous  Membranes”  
      Current  Position:  Head,  Global  Development  Organization,  Johnson  &  Johnson  

PRD,  Spring  House,  PA  
  
Erica  S.  Shane,  Carnegie  Mellon  University  (1991)  
      “Effects  of  Gradients  of  Solvent  Composition  on  Diffusion  of  Proteins”  
      Current  Position:  Principal  Scientist,  E  Ink  Corporation,  Cambridge,  MA  
  
Richard  M.  Webber,  Carnegie  Mellon  University  (1991)  
      “Hydrodynamic  Thickness  as  a  Probe  of  the  Extension  of  Adsorbed  Diblock  

Copolymer  in  Microporous  Membranes”  
      Current  Position:  Research  Scientist,  Lubrizol,  Cleveland,  OH  
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