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CITATIONS
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H-index = 70, ISl Web of Science

RESEARCH FOCUS

My group is a leader in the creation of materials for use in advanced membrane, sorbent and
barrier applications. The underlying theme in all of these topics is the understanding and control
of thermodynamic partitioning and molecular movement processes. Polymers are generally a




feature in all of the work in my group; however, the detailed materials can vary greatly depending
upon the ultimate use that is desired. Highly glassy materials and hybrid inorganic-polymer
materials are often topics we consider, since they offer diverse properties that can be engineered.
Moreover pyrolysis of selected polymers to form glassy carbons is increasingly important in our
studies due to the combination of molecular sieving and ease of processing they offer. For
barriers, sheets are most commonly studied; however for membranes and sorbents, fibers are
popular in our group. For membranes and sorbents, control of nanoscopic morphology in the
fiber wall is critically important and is a special focus of our group.
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WJ,”CO.-CHj4 permeation in high zeolite 4A loading mixed matrix membranes”, J.
Membr. Sci., 367(1-2), 197-203 (2011).

Lively, RP; Dose, ME; Thompson, JA; McCool, BA; Chance, RR; Koros, WJ, * Ethanol
and water adsorption in methanol-derived ZIF-71”, Chem. Comm., 47(30), 8667-8669
(2011).

Zhang, K; Agrawal, M; Harper, J; Chen, R; Koros, WJ, “Removal of the fermentation
inhibitor, furfural, using activated carbon in cellulosic-ethanol production” 1&EC
Research, 50 (24), 14055-14060 (2011).

Lively, RP; Dose, ME; Xu, LR; Vaughn, JT; Johnson, JR; Thompson, JA; Zhang, K;
Lydon, ME; Lee, JS; Liu, L; Hu, ZS; Karvan, O Realff, MJ; Koros, WJ , “A high-flux
polyimide hollow fiber membrane to minimize footprint and energy penalty for CO-
recovery from flue gas”, J. Membr. Sci., 423, 302-313 (2012).

Lee, Jong Suk; Hillesheim, Patrick C.; Huang, Dongkun; Lively, RP; Oh, KH; Dal, S;
Koros, WJ, “Hollow fiber-supported designer ionic liquid sponges for post-combustion
COz scrubbing”, Polymer, 53, 5806-5815 (2012).

Xu, L.; Rungta, M; Brayden, MK; Martinez, MV, Stears, BA; Barbay, GA; Koros, WJ,
“Olefins-selective asymmetric carbon molecular sieve hollow fiber membranes for hybrid
membrane-distillation processes for olefin/paraffin separations”, J. Membr. Sci., 423,
314-323 (2012).

Lively, RP; Bessho, N; Bhandari, DA; Kawajiri, Y; Koros, WJ, “Thermally moderated
hollow fiber sorbent modules in rapidly cycled pressure swing adsorption mode for
hydrogen purification”, Intern’l J. of Hydro. Energy, 37, 20, 15227-15240 (2012).

Vaughn, J; Koros, WJ, “Effect of the amide bond diamine structure on the CO., HS, and
CHjy transport properties of a series of novel 6FDA-based polyamide-imides for natural
gas purification”, Macromolecules , 45(17) 7036-7049 (2012).
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Lively, RP; Chance, RR; Mysona, JA; Babu, VP; Deckman, HW; Leta, DP; Thomann, H;
Koros, WJ, “COz sorption and desorption performance of thermally cycled hollow fiber
sorbents”, Intern’l J. of Greenhouse Gas Control, 10, 285-294 (2012).

Koros, WJ and Lively, RP, “Water and beyond: Expanding the spectrum of large-scale
energy efficient separation processes”, AIChE Journal , 58(9) 2624-2633 (2012).

Lee, JS; Chandra, P; Burgess, SK; Kriegel, R; Koros, WJ, “An advanced gas/vapor
permeation system for barrier materials: Design and applications to poly(ethylene
terephthalate)”, J. of Polym. Sci. Part B-Polym. Phys., 50(17), 1262-1270 (2012).

Zhang, C; Lively, RP; Zhang, K; Johnson, JR; Karvan O; Koros, WJ, “Unexpected
molecular sieving properties of zeolitic-imidazolate framework-8", J. Phys. Chem.
Letters, 3(16), 2130-2134 (2012).

Thompson, JA; Chapman, KW; Koros, WJ; Jones, CW; Nair, S, “Sonication-induced
Ostwald ripening of ZIF-8 nanoparticles and formation of ZIF-8/polymer composite
membranes “, Micro. & Meso. Mat’ls, 158, 292-299 (2012).

Svang-Ariyaskul, A ; Koros, WJ; Rousseau, RW, “Chiral purification of glutamic acid
enantiomers using a size-selective barrier membrane and dual-vessel crystallization”,
Chem. Engr. Sci. , 77, 35-41 (2012).

Mueller, R; Kanungo, R; Kiyono-Shimobe, M; Koros, WJ; Vasenkov, S, “Diffusion of
methane and carbon dioxide in carbon molecular sieve membranes by multinuclear
pulsed field gradient NMR “, Langmuir, 28 (27) 10296-10303 (2012).

Zhang, K; Lively, RP; Noel, JD; Dose, ME; McCool, BA; Chance, RR; Koros, WJ,
“Adsorption of water and ethanol in MFI-type zeolites “, Langmuir, 28 (23), 8664-8673
(2012).

Dai, Y.; Johnson, JR; Karvan, O; Sholl, DS; Koros, WJ, “Ultem®/ZIF-8 mixed matrix
hollow fiber membranes for CO2/N separations™, J. Membr. Sci., 401, 76-82 (2012).

Vaughn, JT; Koros, WJ; Johnson, JR; Karvan, O, * Effect of thermal annealing on a
novel polyamide-imide polymer membrane for aggressive acid gas separations”, J.
Membr. Sci., 401, 163-174 (2012).

Rungta, M; Xu, L; Koros, WJ, ” Carbon molecular sieve dense film membranes derived
from Matrimid® for ethylene/ethane separation”, Carbon, 50(4), 1488-1502 (2012).

Noel, JD; Koros, WJ; McCool, BA; Chance, RR, “Membrane-mediated delivery of CO>
for consumption by photo-autotrophs: eliminating thermal regeneration in carbon
capture”, I&EC Research, 51(12) 4673-4681 (2012)

Lively, RP; Koros, WJ; Johnson, JR, “Enhanced cryogenic CO- capture using
dynamically operated low-cost fiber beds “, Chem. Engr. Sc., 71, 97-103 (2012).

Lee, JS; Lively, RP; Huang, DK; Hillesheim, PC; Dai, S; Koros, WJ, “A new approach of
ionic liquid containing polymer sorbents for post-combustion CO- scrubbing”, Polymer,
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Mueller, R; Kanungo, R; Menjoge, A; Kiyono-Shimobe, M; Koros, WJ; Bradley, SA;
Galloway, DB; Low, JJ; Prabhakar, S; Vasenkov, S, “Sorbate transport in carbon
molecular sieve membranes and FAU/EMT intergrowth by diffusion NMR”, Materials,
5(2) 302-316 (2012).

Zhang, C; Dai, Y; Johnson, JR; Karvan, O; Koros, WJ, “High performance ZIF-8/6FDA-
DAM mixed matrix membrane for propylene/propane separations”, J. Membr. Sci., 389,
34-42 (2012).

Choudhury, RP; Lee, JS; Kriegel, RM; Koros, WJ; Beckham, HW, “Chain dynamics in
antiplasticized and annealed poly(ethylene terephthalate) determined by solid-state NMR
and correlated with enhanced barrier properties”, Macromolecules, 45(2), 879-887
(2012).

Pacheco, DM; Johnson, JR; Koros, WJ, “Aminosilane-functionalized cellulosic Polymer
for increased CO; sorption”, I&EC Research , 51(1), 503-514 (2012).

Brown, AJ; Johnson, JR; Lydon, ME; Koros, WJ; Jones, CW; Nair, S, “Continuous
polycrystalline zeolitic imidazolate framework-90 membranes on polymeric hollow
fibers”, Ange. Chem.-Intern’l Edn., 51(42), 10615-10618 (2012).

Lee, JS; Leisen, J; Choudhury, RP; Kriegel, RM; Beckham, HW; Koros, WJ,
“Antiplasticization-based enhancement of poly(ethylene terephthalate) barrier properties”,
Polymer, 53(1), 213-222, (2012).

Labreche, Y.; Lively, RP.; Rezaei, F; Chen, G; Jones, CW; Koros, WJ , Post-spinning
infusion of poly(ethyleneimine) into polymer/silica hollow fiber sorbents for carbon
dioxide capture”, Chem. Engr. J., 221, 166-175 ( 2013).

Zhang, K; Lively, RP.; Dose, ME.; Li, LW; Koros, WJ ; Ruthven, DM; McCool, BA ;
Chance, RR, Diffusion of water and ethanol in silicalite crystals synthesized in fluoride
media , Micro. & Meso. Matl’s, 170, 259-265 (2013 ).

Bhandari, D; Olanrewaju, KO.; Bessho, N; Breedveld, V; Koros, WJ, Dual layer hollow
fiber sorbents: concept, fabrication and characterization, Sep. & Purif. Techn., 104, 68-80
(2013).

Ma, C; Koros, WJ, High-performance ester-crosslinked hollow fiber membranes for
natural gas separations”, J. Membr. Sci., 428, 251-259 (2013).

Kim, WG; Lee, JS; Bucknall, DG; Koros, WJ; Nair, S; AF Kim, WG; Lee, JS; Bucknall,
DG; Koros, W.J.; Nair, S, Nanoporous layered silicate AMH-3/cellulose acetate nano-
composite membranes for gas separations, J. Membr. Sci., 441, 129-136 (2013).

Rezaei, F; Lively, RP; Labreche, Y; Chen, G ; Fan, YF ; Koros, WJ; Jones, CW,
Aminosilane-grafted polymer/silica hollow fiber adsorbents for CO> capture from flue gas
, ACS Appl. Mat’ls & Interf., 5, 3921-3931 (2013).

Bhandari, DA.; Bessho, N; Koros, WJ, Dual layer hollow fiber sorbents for trace H.S
removal from gas streams, Chem. Engr. Sci., 94, 256-264 (2013).

Zhang, K; Lively, RP; Zhang, C; Koros, WJ; Chance, RR, Investigating the intrinsic
ethanol/water separation capability of zif-8: an adsorption and diffusion study, J. Phys.
Chem. C, 117, 7214-7225 (2013).
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Kraftschik, B; Koros, W J; Johnson, JR; Karvan, O, Dense film polyimide membranes for
aggressive sour gas feed separations, J. Membr. Sci., 428, 608-619 (2013).

Chen, CC; Miller, SJ; Koros, WJ, Characterization of thermally cross-linkable hollow
fiber membranes for natural gas separation”, I&ECR, 52, 1015-1022 (2013).

Zhang, K; Lively, RP; Dose, ME; Brown, AJ; Zhang, C; Chung, J; Nair, S ; Koros, WJ;
Chance, RR , Alcohol and water adsorption in zeolitic imidazolate frameworks , Chem.
Comm., 49, 3245-3247 ( 2013).

Karvan, O; Johnson, JR; Williams, PJ; Koros, WJ, A pilot-scale system for carbon
molecular sieve hollow fiber membrane manufacturing, Chem. Engr. & Techn., 36, 53-
61 (2013).

Singh, R; Koros, WJ, Carbon molecular sieve membrane performance tuning by dual
temperature secondary oxygen doping (DTSOD), J. Membr. Sci., 427, 472-478 (2013).

Li, FS; Qiu, WL, Lively, RP; Lee, JS ; Rownaghi, AA; Koros, WJ, Polyethyleneimine-
functionalized polyamide imide (Torlon®) hollow-fiber sorbents for post-combustion
COz capture ; ChemSusChem, 6, 1216-1223 (2013).

Achoundong, CSK; Bhuwania, N; Burgess, SK; Karvan, O; Johnson, JR, Koros, WJ,
Silane modification of cellulose acetate dense films as materials for acid gas removal,
Macromolecules, 46, 5584-5594 (2013)

Ma, C ; Koros, WJ, Ester-cross-linkable composite hollow fiber membranes for CO>
removal from natural gas, I&ECR, 52, 10495-10505 (2013).

Li, FS; Lively, RP; Lee, JS ; Koros, WJ, Aminosilane-functionalized hollow fiber
sorbents for post-combustion CO; capture, I&ECR, 52, 8928-8935 (2013).

Liu, L ; Sanders, ES; Johnson, JR; Karvan, O; Kulkarni, S; Hasse, DJ; Koros, WJ,
Influence of membrane skin morphology on CO2/N> separation at sub-ambient
temperatures, J. Membr. Sci., 446 , 433-439 (2013).

Zhang, K ; Lively, RP; Zhang, C; Chance, RR; Koros, WJ; Sholl, DS; Nair, S, Exploring
The Framework Hydrophobicity And Flexibility Of ZIF-8: From Biofuel Recovery To
Hydrocarbon Separations, J. Phys. Chem. Let. , 4, 3618-3622 (2013).

Qiu, WL; Xu, LR; Chen, CC; Paul, DR; Koros, WJ, Gas separation performance of
6FDA-based polyimides with different chemical structures, Polymer, 54 , 6226-6235
(2013).

Rungta, M; Zhang, C; Koros, WJ; Xu, LR, Membrane-based ethylene/ethane separation:
The upper bound and beyond, AICHE J., 59, 3475-3489 (2013).

Mueller, R; Kanungo, R; Kiyono-Shimobe, M ; Koros, WJ; Vasenkov, S, Diffusion of
ethane and ethylene in carbon molecular sieve membranes by pulsed field gradient NMR,
Micro. & Meso. Mat’ls, 181, 228-232 (2013).

Ma, C.; Koros, WJ., Effects of hydrocarbon and water impurities on CO2/CH4 separation
performance of ester-crosslinked hollow fiber membranes, J. Membr. Sci., 451, 1-9
(2014).
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adsorption dynamics of polymer/silica supported poly(ethylenimine) hollow fiber
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sorbents in rapid temperature swing adsorption, International Journal Of Greenhouse
Gas Control, 21, 61-71 (2014).
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Mobility, Thermal, and Mechanical Properties of Poly(ethylene furanoate) Compared to
Poly(ethylene terephthalate), Macromolecules, 47, 1383-1391 (2014).

Li, FS; Labreche, Y; Lively, RP; Lee, JS; Jones, CW; Koros, WJ, Poly(ethyleneimine)
infused and functionalized Torlon-silica hollow fiber sorbents for post-combustion CO2
capture, Polymer, 55, 1341-1346 (2014).

Qiu, WL; Zhang, K; Li, FS; Zhang, K; Koros, WJ, Gas Separation Performance of
Carbon Molecular Sieve Membranes Based on 6FDA-mPDA/DABA(3:2) Polyimide,
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from Pipeline Grade Natural Gas, | &ECR, 53, 7113-7120 (2014).

Xu, LR; Zhang, C; Rungta, M; Qiu, WL; Liu, JQ; Koros, WJ, Formation of defect-free
6FDA-DAM asymmetric hollow fiber membranes for gas separations, J. Membr. Sci.,
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AICHE J, 60, 2625-2635 (2014).
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transport properties and separation performance of polymeric membranes for natural gas
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Patents:

1. Process to Condition Gas Permeable Membranes (with S. M. Jordan and G. K. Fleming),
U.S. Patent No. 4,755,192, July 1988.

2. Defect-Free Ultrahigh Flux Asymmetric Membranes (with I. Pinnau), U.S. Patent No.
4,902,422, Feb. 1990.

3. Polyamides and polypyrrolones for fluid separation membranes (with D. R. B. Walker),
U.S. Patent No. 5,262,056, Nov. 1993.

4, Composite carbon fluid separation membranes (with C. Jones), U.S. Patent No. 5,288,304,
Feb. 1994.

5. Dehydrogenation using dehydrogenation catalyst and polymer-porous solid composite
Membrane (with S. J. Miller and M. E. Rezac), U.S. Patent No. 5,430,218, July 1995.

6. Long life, low air permeable pressurized articles such as play balls, U.S. Patent No.
5,593,157, Jan. 1997.

7. Entropically selective polymeric membranes, U.S. Patent No. 5,559,380, Feb. 1997.

8. Process for COz/natural gas separation (with De Q. Vu), U.S. Patent No. 6,299,669, Oct.
2001.

9. Gas Separations using mixed matrix membranes (with De Q. Vu, R. Mahajan, and S. J.
Miller), U.S. Patent No. 6,503,295, Jan. 2003.

10.  Carbon molecular sieves and methods for making the same (with D. Q. Vu, R. Mahajan,
and S. J. Miller), U.S. Patent No. 6,562,110, May 2003.

11.  High carbon content filamentary membrane and method of making the same (with D. Q.
Vu), U.S. Patent No. 6,565,631, May 2003.

12.  Mixed matrix membranes and methods for making the same (with D. Q. Vu, R. Mahajan,
and S. J. Miller), U.S. Patent No. 6,585,802, July 2003.

13.  Polymeric membrane for separation of fluids under elevated temperature and/or pressure
conditions (with R. L. Burns) ,U.S. Patent No. 6,602,415, Aug. 2003.

14.  Dithiolene functionalized polymer membrane for olefin/paraffin separation (with R.
Burns), U. S. Patent 7,160,356, Jan.9, 2007.

15.  Crosslinked and crosslinkable hollow fiber mixed matrix membrane and method of
making same (with D. Wallace, J. D. Wind, S. J. Miller, C. Staudt-Bickel, and D. Q. Vu),
U.S. Patent Nos. 6,755,900, June 2004; 6,932,859, Aug. 2005; 7,247,191, July 2007.

16.  Sorbent Fiber Compositions And Methods of Temperature Swing Adsorption (with R.
Lively, R. Chance, H. Deckman and B. Kelley) US Patent 8,133,308 Mar. 13, 2013.

17.  Polymeric sorbents for removing low level contaminants (with Qiu,W. and K. Zhang, and
US Patent 8242214 B2 Aug. 14, 2012.

18. Bhandari, D; Koros, WJ, Fiber sorbents, US Pat. 8,377,172 B2, Feb. 19, 2013.

19.  Koros, WJ; Wallace, D; Wind, J; Staudt-Bickel, C; Miller, SJ, Crosslinked membrane and
polymer for making same and method of using membrane, US Pat 8394182 B2, Mar. 3,
2013.



20.  Lively, RP; Chance, RC; Koros, WJ; Deckman, HW; Kelley, BT; Sorbent Fiber
compositions and methods of temperature swing adsorption, US Pat. 8409332, April 2,
2013.

21.  Kiyono, M; Koros, WJ; William, PJ, Method for producing carbon molecular sieve
membranes in controlled atmospheres, US Pat. 8486179 B2, July 16, 2013.

22.  Tsapatsis, M; Maheshwari, S; Bates, FS; Koros, WJ, Layered zeolite materials and
methods related thereto, US Pat 8501068 B2, Aug. 6, 2013.

23.  Koros, WJ; Ward, JK, Treatment of molecular sieve particles for mixed matrix
membranes, US Pat. 8545606 B2, Oct. 1, 2013.

24.  S. Nair; Jang K-S; Jones, CW; Koros WJ; Johnson JR, Mesoporous silica membrane on
polymeric hollow fibers, US Pat. 8568517 B2, Oct. 29, 2013.

Major Reports:

1. Technology panel report on advanced materials in Japan, JTECH-TAR-8502, Submitted to
Science Applications International Corporation under contract to the National Science
Foundation, 146 pages, May 1986 (with J. Economy, M. Jaffe, R. Ottenbrite, E.
Reichmanis and J. Schaefgen).

2. Membrane separation systems: a research needs assessment, DOE/ER/30133-H1,
Submitted to DOE Office of Program Analysis, 345 pages, April 1990 (with R. W. Baker,
E. L. Cussler, W. Eykamp, R. L. Riley and H. Strathmann).

3. Review of the Desalination and water purification technology roadmap, WSTB-U-02-07-
A, Submitted to the Water Science and Technology Board of the National Research
Council, 84 pages, Jan. 2004 (with D. Marks, M. Balaban, B. A. Falagan, M. C. Gibson, J.
G. Jacangelo, S. E. Johnson, K. L. Jones, J. Letey Jr., T. M. Pankratz, R. H. Sakaji, J. Q.
Sanders, C. D. Turner, and M. Wilf).

Invited Presentations (past 5 years—major lectures noted on page 3 are indicated by *)

1. Keynote Lecture, ACS, Transport in Polymers Symposium, San Francisco, CA, Aug.
2014.

*Plenary Lecture, International Congress on Membranes, Suzhou, China, June 2014
*Keynote Lecture, 20" Anniversary Membrane Center, Trondheim, Norway, May 2014.
*UORP Invitational Lecture Series, Des Plaines, IL, May, 2014.

*Berkeley Lectures, 1. “Maxwell’s Demon is Hiding in Advanced Gas Separation
Membranes”, 2. “Engineering the Science of Energy-Efficient Gas Separations ”, U.
Calif., Berkeley, CA, April 2014.
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6. *Lindsay Lecturer, Texas A&M University, College Station, Texas, Feb. 2014.

7. Carnegie-Mellon University, Department of Chemical Engineering Seminar, Pittsburgh,
PA, Department of Chemical Engineering, Dec. 2013.

8. Cornell University, Department of Chemical Engineering Seminar, Ithaca, NY, Nov.
2013.
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* Keynote Lectures, 7th Sino US Joint Conference of Chemical Engineering, 1. “Large
Scale Gas Separations Using Membranes—A Pragmatic Perspective”, 2. “Emergence of
Shale Gas Resources: Special Separation Opportunities and Challenges”, Beijing, China,
Oct. 2013.

Department of Chemical & Environmental Engineering Seminar, Beijing University of
Technology, Beijing, China, Oct. 2013.

* Keynote Lecture, ““Strategies to Broaden the Platform for Large Scale Membrane
Separations”, 6th International Zeolite Membrane Meeting (IZMM-6), Jeju Island,
Korea, June 2013.

Korean Institute of Science and Technology, Seoul, Korea, June 2013.
Dow Chemical Company, Freeport, TX and Plaguemine, May, 2013.

Northwestern University, Department of Chemical & Biological Engineering Seminar,
May 2013.

Shell Global Solutions, Houston, TX, May 2013.

University of Santa Barbara, Department of Chemical Engineering Seminar, Santa
Barbara, CA, April 2013.

Columbia University, Department of Chemical Engineering Seminar, New York City,
NY, April 2013.

* Plenary lecture, Congress of the Mexican Polymer Society, “Membranes & Sorbents:
Large Scale Separation Change Agents’, Merida, Mexico, Nov. 2012.

*Jack A. Gerster Memorial Lecture, “Membranes & Sorbents: Large Scale Separation
Change Agents for Energy Efficiency”, University of Delaware, Newark, DE. Sept. 2012.

Invited Presentation , 2012 ACS Tess Award Symposium, Phila., PA, Aug. 2012.
Invited Presentation, IUPAC World Congress on Polymers, Blacksburg, VA, June 2012.

* Jiaotong University Invited International Lecture, “Evolutionary Steps towards a
Revolution in Separation and Purification Processes”, Shanghai, China, May 2012.

* University-wide Distinguished Invited Lecture, “Enabling Low Energy Intensive Large
Scale Separations via Advanced Membrane Processes”, Zhejiang University, Zhejiang
China, May 2012.

South Dakota School of Mines & Technology, Department of Chemical Engineering
Seminar, Apr. 2012.

Invited Lecture, DOE Basic Energy Sciences Workshop, Annapolis, MD, Apr. 2012.

Invited Lecture, 7th Chemical Engineering Conference for Collaborative Research in
Eastern Mediterranean Countries, Corfu, Greece, Apr. 2012,

Invited Lecture, Symposium on Physical Chemistry of CO, Separations, 2439 ACS
National Meeting, San Diego, CA, Mar. 2012.

* University of Connecticut Distinguished Faculty Lectureship, 1. “Hiding in Plain Sight—
The Invisible Energy Cost of Current Separation Processes”, 2.”’Evolutionary Steps
towards a Revolution in Separation and Purification Processes™, University of
Connecticut, Storrs, CN, Feb. 2012,
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* The Bill and Ann Doumas/Dow Endowed Lecture, “Evolutionary Steps Toward a
Revolution in Separation and Purification Processes”, Virginia Tech, Dec. 2011.

* 2011 Blue Green Seminar: University of Michigan & Michigan State University,
“Engineering a Revolution in Membranes and Sorbents”. Ann Arbor, MI. Nov. 2011.

* KAIST Global Distinguished Lectureship, “Membranes and Sorbents: Large Scale
Separation Change Agents for a Sustainable Future”, Korean Institute for Advanced
Science and Technology (KAIST), Daejeon, South Korea. Nov. 2011.

Hanyang University, Department of Energy Engineering Seminar, Seoul, South Korea.
Nov. 2011.

Invited Lecture, Gerhold Honorary Lecture Session. Minneapolis, MN. Oct. 2011.

* 63rd Institute Lecture, “Beyond Water: Expanding the Spectrum of Efficient Large Scale
Separations”, AICHE Annual Meeting. Minneapolis, MN. Oct. 2011,

Dow-Corning Technical Advisory Board. Invited external lecturer, Midland. Oct. 2011.

* Plenary Lecture, 25th Biennial Meeting of 1OP Polymer Physics Group, “Plasticization
and Antiplasticization in Membranes and Barrier Materials™, University of Surrey.
Guildford, U.K. Sept. 2011.

* Keynote Lecture, International Congress on Membranes, “Carbon Molecular Sieve
(CMS) Membranes for Large Scale Gas Separations”, Amsterdam, The Netherlands,
July 2011.

* Plenary Lecture, Second Congress on Membranes, “Evolution of Membrane Processes—
Beyond Water”, Universidad Nacional Autonoma de Mexico., Mexico City, Mexico.
June 2011.

* Invited Seminar, Instituto Mexicana del Petroleo, “Carbon Molecular Sieve Membranes:
Their Special Nature and Applicability for Large Scale Challenging Gas Separations™,
Mexico City, Mexico, June 2011.

Invited Lecture, Cornell-KAUST Annual Meeting, Ithaca, NY, May 2011.

* 501 Anniversary Invited Speaker Lecture, “Carbon Molecular Sieve Membranes”,
Demokritos National Research Center of Physical Sciences, Athens, Greece, Apr. 2011.

* Invited International Lecture, “An Evolutionary Path to a Revolution in Separation and
Purification Processes’, National Technical University of Athens, Athens, Greece, Apr
2011.

Invited Murphree Award Symposium lecture in honor of Norman Li, 2415t ACS National
Meeting, Anaheim, CA, Mar. 2011.

Vanderbilt University, Department of Chemical & Biomolecular Engineering Seminar,
Nashville, Tenn., Mar. 2011.

Invited lecture, Stein Award in honor of Nicholas Abbott, AICHE Annual Meeting, Salt
Lake City, UT, Nov. 2010.

Invited lecture, Separations Division Session in honor of Anthony Fane, AIChE Annual
Meeting, Salt Lake City, UT, Nov. 2010.

Invited lecture, Gordon Conference on Membranes & Membrane Processes, Colby-
Sawyer College, New London, NH, Aug. 2010.
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Invited Lecture, National Institute for Clean Energy, Beijing, China, May 2010.
Invited Lecture, Council of Chemical Research, Atlanta, GA, Apr. 2010.

Purdue University, Department of Chemical Engineering Seminar, West Lafayette, IN,
Apr. 2010.

Invited lecture, DOE Basic Energy Sciences workshop on Carbon Capture, Gaithersburg,
MD., Mar. 2010.

* Reilly Lectureship, 1. ““Membranes and Sorbents: Large Scale Separation Change
Agents”, 2. “Engineering a Revolution in Membranes and Sorbents”, Notre Dame
University, Notre Dame, IN, Mar. 2010.

Invited Lecture, North Alabama AICHE Section, Huntsville, AL: Feb. 2010,

* Invited International Lectureship, “Promoting Global Sustainability via Energy Efficient
Membrane-Based Separations™, Lecture 1: ““Membrane Pathways to Low Energy
Intensive Large Scale Separations™; Lecture 2: “Pragmatic Steps to Broaden the
Practical Membrane Platform™, , Dalian University of Technology: Jan. 2010

Invited Lecture, KAUST Winter Enrichment Period, Thuwal, Saudi Arabia:, Jan. 2010

* “Membranes: The Vanguard of Large Scale Low Energy Intensity Separations” (Hoyt
Hottel Lecture, Massachusetts Institute of Technology, Cambridge, MA, Dec. 2009.

Invited Lecture, Chinese- American Chemical Society (CACS) Meeting (held in
conjunction with the AIChE annual meeting). Nashville, TN., Nov. 20009.

Invited Lecture, American Chemical Society Meeting, Salt Lake City, UT Nov. 2009

* Keynote Lecture, VII International Symposium of Chemical Research in the Border
Region,“Enabling Low Energy Intensive Large Scale Separations via Advanced
Membrane Processes”. Tijuana, Mexico. Nov. 2009.

University of Arkansas, Department of Chemical Engineering Seminar, Fayetteville, AR,
Oct. 2009.

* Keynote Lecture 1, 5th U.S.-Sino Meeting, ““Low Energy Intensive Large Scale
Separations: Tools to Promote Sustainable Development”, Beijing, China, Oct. 20009.

* Keynote Lecture 2, 51" U.S.-Sino Meeting. “Polymeric and Hybrid Membranes for
Aggressive CO; Separation Applications™, Beijing, China, Oct. 2009.

* Plenary Lecture, 2009 Euro-Membrane Meeting, ““Closing Technology Gaps to Enable
Energy Efficient Membrane-Based Separations”. Montpelier, France. Sept. 2009.

* Keynote Lecture, Advanced Membrane Technology (1) Conference. Trondheim,
“Polymeric and Hybrid Membranes for Aggressive CO; Separations Applications”,
Norway. June 2009

* Distinguished Chemical Engineering Seminar, "Membrane Processes: Tools to Reshape
the Landscape in Energy Intensive Industries™, Imperial College, London, UK, May
2009

Invited Lecture, Institute for Paper Science and Technology—Technology Roadmap for
the Forest Products Industry Workshop, Atlanta, GA, Apr. 20009.
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68.

69.

70.

71.
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73.

74.

75.
76.

77.
78.

79.

80.

81.

82.

83.

84.

85.

Worcester Polytechnic Institute, Department of Chemical Engineering Seminar,.
Worcester, MA. Apr. 2009.

* Plenary Speaker, 15t National Mexican Membrane Congress: Science, Technology and
Applications, “Advanced Membrane Processes to Enable Energy & Environmental
Progress”, Mexico City, Mexico. Apr. 2009.

* Keynote Lecture, NanoMemCourse European Membrane Society, ““Status and
Applications of Polymeric & Hybrid Membranes for CO, Separation”, Lillestram,
Norway, Mar. 2009

* Lyman Handy Colloquium Lectureship, “Opportunities and Challenges in the Pursuit of
Energy Savings Using Membranes for Large Scale Chemical Processes”, University of
Southern California, Los Angeles, CA. Mar. 2009.

University of Nebraska, Department of Chemical Engineering Seminar, Lincoln, NE.
Mar. 2009.

* ExxonMobil Lectureship, “Membranes Processes: Low Energy-Intensive Enablers of
Energy Conservation™, University of Massachusetts, Amherst, MA, Dec. 2008.

Invited Lecture, Gordon Conference on Membranes Materials & Processes, New London,
NH, Aug. 2008.

Invited Lecture, Special Symposium on 100 Years of Separations, AICHE Annual
Meeting, Philadelphia, PA, Nov. 2008.

Arizona State University, Chemical Engineering Seminar, Tempe, AZ, Nov. 2008.

* Pirkey Lecture, “Low Energy Intensive Large Scale Separations via Advanced
Membranes”, University of Texas at Austin, Austin TX, Nov. 2008.

Invited Lecture, Shell Nanotech Conference, Woodlands, TX, Oct. 2008.

University of Florida, Department of Chemical Engineering Seminar, Gainesville, FL,
Oct. 2008.

Princeton University, Department of Chemical Engineering Seminar, Princeton, NJ, Oct.
2008.

Invited Lecture, SOLVAY, Alpharetta, GA, Oct. 2008

* Keynote Lecture, European Membrane Conference on Membranes and Membrane
Processes, “Enabling Practical Large Scale Membrane Processes in Energy & Fuels
Applications™, Montpellier, France, Sept. 2008.

Invited Lecture, Gordon Conference on Membranes Materials & Processes, New London,
NH, Aug. 2008.

Invited Lecture, ACS Symposium on Membranes for Energy and Fuel Application, ACS
FUELS Division, ACS National Meeting, Philadelphia, PA, Aug. 2008.

* Michaels Award Symposium,* My Reflections and Projections on Membranes™,
International Conference on Membranes, Honolulu, HI, July 2008.

* Keynote Lecture, Macro 2008 ““Membrane Technology and Polymer Science: A
Synergistic Pair to Enable A Sustainable Future Separations™, Taipei, Taiwan, June
2008.



86. Plenary Lecture, International Membrane Conference 8™ Conference on Membrane
Science & Technology, “Carbon Molecular Sieve Membranes for Gas Separations:
Tradeoffs & Opportunities™, Taipei, Taiwan, June 2008.

87. * Distinguished International Lectureship, “Carbon Molecular Sieve Membranes for Gas
Separations: Tradeoffs & Opportunities”, Istanbul Technical University Istanbul, Turkey,
Mar. 2008.



	Contributed Book Chapters:

