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Honors and Awards

Outstanding Faculty Member, University of Wyoming, Chemical Engineering
Department, (1980), (1981)

Halliburton Education Foundation Award of Excellence: Outstanding Faculty Member,
Engineering College, University of Wyoming, (1980)

American Society for Engineering Education (ASEE) Zone IV Campus Activity
Coordinator Award (1980)

ASEE Dow Outstanding Young Faculty Award, Rocky Mountain Section (1981)

National Bureau of Standards Outstanding Performance Award (1983)

National Bureau of Standards Sustained Superior Performance Award (1984)

ASEE AT&T Foundation Award, Rocky Mountain Section, (1985)

National Bureau of Standards Sustained Superior Performance Award (1985)

National Bureau of Standards Sustained Superior Performance Award (1987)

ASEE Centennial Certificate of Recognition (1993)

Professor Recognition Award, Mortar Board Senior Honor Society (1993)

Outstanding Undergraduate Professor Award, Chemical Engineering Dept. (1993)

ACS Colorado Section Award (1994)

University of Colorado Bank One Colorado Corporation 1994-95 Faculty Community
Service Award

College of Engineering Outstanding Research Award (1995)

Outstanding Undergraduate Professor Award, Chemical Engineering Dept. (1995)

University of Colorado Faculty Council Award for Excellence (1995)

Japan Industrial Technology Association Foreign Researcher Fellowship (1996)

Max S. Peters Faculty Service Award, College of Engineering (1998)

Boulder Faculty Assembly Excellence in Service Award (1999)

Outstanding Undergraduate Professor Award, Chemical Engineering Dept. (1999)

Boulder Faculty Assembly Excellence in Research Award (2001)

Elected Fellow of AIChE (2001)

Fulbright Senior Specialist Grant (2003)

Outstanding Graduate Teaching Award, Chemical Engineering Dept. (2003)

UC Davis Distinguished Engineering Alumni Award (2003)

CU Residence Life Teaching Award (2004)

AIChE Institute Service to Society Award (2005)

Alfred T. and Betty E. Look Professor of Chemical Engineering (2005-present)

Outstanding Graduate Teaching Award, Chemical Engineering Dept. (2006)

ACS Industrial & Engineering Chemistry Division Fellow (2007)

Outstanding Graduate Teaching Award, Chemical Engineering Dept. (2007)

Outstanding Graduate Teaching Award, Chemical Engineering Dept. (2008)

CU Boulder Inventor of the Year (2008)

Barrer Lecture, Penn State University (2008)

Fellow, Renewable and Sustainable Energy Institute (2009-2012)

Robert L. Stearns Award, CU Alumni Association (2010)

Chair d”Excellence Pierre de Fermat, Paul Sabatier University, Toulouse, France (2010)

AIChE Institute Excellence in Industrial Gas Technology Award (2010)

ASEE Chemical Engineering Chemstations Lectureship Award (2011)



AIChE Separations Division Clarence G. Gerhold Award (2011)

National Society of Professional Engineers/Professional Engineers in Higher
Education/Sustaining University Program Engineering Education Excellence Award
(2013)

Dean’s Performance Award for Research (2013)

IChemE Innovator of the Year (2013)

ACS National Award in Separation Science and Technology (2015)

Stevens Distinguished Alumni Award-Engineering (2017)

NAMS Fellow (2018)

Professional Service

ASEE Educational Research and Methods Division, Director-at-Large, 1980-1982

AIChE Group 4 (Education and Consulting), Committee Member, 1980-1981

ASEE Rocky Mountain Section, Vice-Chairman - East, 1981

ASEE Educational Research and Methods Division, National Effective Teaching
Institute Director, 1982

ASEE Educational Research and Methods Division, Distinguished Lecturer Series
Director, 1982

ASEE Educational Research and Methods Division, Director, 1982-84

AIChE Technical Program, Vice-Chairman, AIChE Meeting, Denver, Colorado, August,
1983

ASEE Rocky Mountain Section, Awards Chairman, 1983

AIChE Research Committee, Member, 1982-1984

ASEE Rocky Mountain Section, Program Chairman, 1984 Meeting

ASEE Chemical Engineering Division, Program Chairman, 1984 Meeting

North American Membrane Society, Organizing Committee, 1984

ASEE Educational Research and Methods Division, Nominating Committee, 1984-1985

ACS Separation Science and Technology sub-division, Program Chairman, 1987 - 1989,

Chairman-Elect, 1989, Chairman, 1990

Gordon Conference on Sep. and Purification, Vice Chairman, 1986, Chairman, 1987

AIChE Separations Division, Organizing Committee, 1989 - 1990 Second Vice Chair,
1991, Program Chair, 1992, Chair, 1993.

Industrial and Engineering Chemistry Research, Editorial Board, 1991-1993.

Editor, Special Issue on Membrane Catalysis, Journal of Membrane Science, 1993.

1994 North American Membrane Society (NAMS) Meeting, Technical Program Chair

North American Membrane Society (NAMS) Board of Directors, 1995-1997

Separation Science and Technology, Editorial Board, 1997-present

Editor, Separation and Purification Methods, 1998-2002

Gordon Conference on Membranes:Materials and Processes, Vice Chairman, 1997,
Chairman, 2000

Advisory Board, Membrane Products Corporation, 1998-

Journal of Membrane Science, Editorial Board, 1999-

Separation and Purification Technology, Editorial Board, 2000-

Third International Zeolite Membrane Meeting, Chair, 2004

International Congress on Inorganic Membranes, Co-Chair, 2004



Separation and Purification Reviews, Editorial Board, 2004-

NAMS/ICIM technical program chair, 2010

Current Opinions in Chemical Engineering, Editorial Board 2011-

AIChE Journal Consulting Editorial Board 2012-

COIL-6 International Advisory Board 2015

Frontiers in Carbon Capture, Storage, and Utilization journal, Review Editorial Board,
2014- present

North American Membrane Society (NAMS), Board of Directors, 2018-2020

Books and Monographs

1. "Residence Time Distribution Theory in Chemical Engineering," A. Petho and R.D.
Noble, editors, Verlag-Chemie Publishing Co. (1982), 286 pages.

2. "Problem Solving," J.T. Sears, D.R. Woods, and R.D. Noble, editors, AIChE
Symposium Series 228, 79 (1983), 63 pages.

3. "Liquid Membranes: Theory and Applications," R.D. Noble and J.D. Way editors,
ACS Symposium Series 347 (1987).

4. Noble, R.D., Way, J.D., and Bunge, A.L., "Liquid Membranes," Chapter 2 in Ion
Exchange and Solvent Extraction 10, J.A. Morinsky and Y. Marcus,editors,
Marcel Dekker Publishing Company (1987), pp. 63-103.

5. Noble, R.D., Pellegrino, J.J., and Koval, C.A., "Overview of Facilitated Transport
Membrane Systems," Chemical Engineering Progress, 58-70, March, 1989.

6. Pellegrino, J.J. and Noble, R.D., "Enhanced Transport and Liquid Membrane in Bio-
Separations," Trends in Biotechnology, 8: 8, 216-224 (1990).

7. Way, J.D. and Noble, R.D., "Facilitated Transport," Chap. 44 in Membrane
Handbook, K K. Sirkar and W.S. Ho, editors, Van Nostrand Publishing Co.,(1992).

8. "Membrane Separations Technology. Principles and Applications," R.D. Noble and

S.A. Stern, editors, Membrane Science and Technology Series, 2, Elsevier Pub.
Co., (1995)., 718 pages.

9. Falconer, J.L, Noble, R.D.and Sperry, D., "Catalytic Membrane Reactors,"Chap. 14 in
Membrane Separations Technology: Principles and Applications, R.D. Noble
and S.A. Stern, editors, Membrane Science and Technology, 2, Elsevier Pub. Co.,
(1995).

10. Noble, R.D. and Terry, P.A., “Principles of Chemical Separations with
Environmental Applications”, Cambridge University Press (2004).

11. “Membranes-Preparation, Properties and Applications”, V.N. Burganos, R.D.Noble,
M. Asaeda, A. Ayral, and J.D. LeRoux, editors, Materials Research Society
Proceedings, Vol. 752, (2003).

12. Noble, R.D., “Overview of “Green” Separation Processes”, Chap. 3.1 In Green
Separation Processes, C. A. M. Afonso and J. G. Crespo, editors, J. Wiley-VCH,
(2005).

13. Noble, R.D. and Koval, C.A., “Review of Facilitated Transport Membranes”, Chap.
17, Materials Science of Membranes for Gas and Vapor Separation, Y.
Yampolskii, I. Pinnau and B.D. Freeman, editors, J. Wiley & Sons, Ltd., 2006.



14. Crespo, J. and Noble, R.D., “lonic Liquid Membrane Technology”, Chap. In Ionic
Liquids Further UnCOILed”, N.V. Plechkova and K.R. Seddon, editors, Wiley,
(2014).

Patents

1. Noble, R.D; Koval, C.A.; Nixon, L.; Slaff, G.F., "Stationary Magnetically Stabilized
Fluidized Bed for Protein Separation andPurification," U.S. Patent No. 5,084,169,
Jan. 28, 1992.

2. Noble, R.D.; Koval, C.A.; Nixon, L.; Slaff, G.F., "Method for Preparing
Magnetizable Porous Particles," U.S. Patent No. 5,110,624, May 5, 1992.

3. Noble, R.D.; Koval, C.A.; Nixon, L.; Slaff, G.F., "Stationary Magnetically Stabilized
Fluidized Bed for Protein Separation and Purification," U.S. Patent No. 5,130,027,
July 14, 1992.

4. Foster, N.S.; Koval, C.A.; Noble, R.D., “Reversible Photodeposition and Dissolution
of Metal Ions,” U.S. Patent No. 5,332,508, July 26, 1994.

5.-7. Rakowski-DuBois, M.; Noble, R.D.; Koval, C.A., “Methods of Production of
Novel Molybdenum-Sulfide Dimers and Reactions of the Same,” U.S. Patent No.
5,391,791, February 21, 1995; U.S. Patent No. 5,414,194, May 9, 1995; U.S. Patent
No. 5,430,225, July 4, 1995.

8. Pellegrino, J.J.; Rabago, R.; Noble, R.D.; Koval, C.A., “Enhancing Performance of
Perflourinated lonomer Membranes via Dopant Incorporation,” U.S. Patent No.
5,417,832, May 23, 1995.

9. Jia, M-D; Noble, R.D.; Falconer, J.L., “Ceramic-Zeolite Composite Membranes and
Use for Separation of Vapor/Gas Mixtures,” U.S. Patent No. 5,464,798, November
7, 1995.

10. Sczechowski, J.G.; Koval, C.A.; Noble, R.D., “Use of Controlled Periodic
lllumination for an Improved Method of Photocatalysis and an Improved Reactor
Design,” U.S. Patent No. 5,439,652, August 8, 1995.

11.& 12. Noble, R.D.; Clark, N.A., “Convective Electrohydrodynamic Fluid
Membranes,” U.S. Patent No. 5,433,857, July, 18,1995, U.S. Patent No. 5,441,639,
August 15, 1995.

13. Thoen, P.; Koval, C.A.; Noble, R.D., “Unexpectedly Large Selectivities for Olefin
Separations Utilizing Silver lon in lon-Exchange Membranes,” U.S. Patent No.
5,498,823, March 12, 1996.

14.& 15. Falconer, J.L.; George, S.M.; Ott, A.W.; Klaus, J.W.; Noble, R.D.; Funke, H.H.,
“Modification of Zeolite or Molecular Sieve Membranes Using Atomic Layer
Controlled Chemical Vapor Deposition,” U.S. Patent No. 6,043,177, March 28,
2000, “Modified Zeolite Membrane,” U.S. Patent No. 6,051,517, April 18,2000.

16.&17. Vu, T.A.; Noble, R.D.; Falconer, J.L., “Isomorphously Substituted Molecular
Sieve Membranes,” U.S. Patent No. 6,767,384, July 27, 2004, U.S. Patent No.
7,074,734, July 11, 2006.

18. Li, S.; Falconer, J.L.; Noble, R.D., “High-Selectivity Supported SAPO Membranes,”
U.S. patent 7,316,727, January 8, 2008.

19. Gin, D.; Zhou, M.; Noble, R.D., “Lyotropic Liquid Crystal Nanofiltration
Membranes,” U.S. Patent No. 7,604,129, October 20, 2009.
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27.

28.

29.

30.

31.

32.

Li, S.; Arvidson, S.; Falconer, J.L; Noble, R.D.; “Membranes for Highly Selective
Separations,” Eurasian Patent No. 011728, August 28, 2009.

Li, S.; Falconer, J.L; Noble, R.D.; “High Selectivity Supported SAPO Membranes,”
Singapore Patent 200606129-5, February 27, 2009.

Li, S.; Arvidson, S.; Falconer, J.L; Noble, R.D.; “Membranes for Highly Selective
Separations,” U.S. Patent 7,828,875, November 9, 2010.

Koval, C.A.; Evans, C.E.; Noble, R.D.; Norman, M. A., “Electrochemical High
Pressure Pump,” U.S. Patent 7,718,047, May 18, 2010.

Gin, D.; Bara, J.; Noble, R.D.; Zeng, X., “Surfactants and Polymerizable Surfactants
Based on Room-Temperature lonic Liquids that Form Lyotropic Liquid Crystal
Phases with Water and Room-Temperature lonic Liquids,” U.S. Patent No.
7,931,824, April 26, 2011.

Li, S.; Falconer, J.L; Noble, R.D.; “Membranes for Highly Selective Separations,”
U.S. Patent 8,067,327 B2, November 29, 2011.

Evans, C.E.; Payne, F.W.; Koval, C.A.; Noble, R.D.; Norman, M.A.,
“Electrochemical Pump,” U.S. Patent No. 8,187,441, May 29, 2012.

Gin, D.; Zhou, M.; Noble, R.D., “Lyotropic Liquid Crystal Nanofiltration
Membranes,” PCT Application PCT/US03/31429, filed 10/3/03, PCT-
Nationalized.

Noble, R.D., “High-Selectivity Supported SAPO Membranes,” PCT Application
PCT/US2005/08590, filed 3/15/05, PCT-Nationalized.

Falconer, J.L.; Carreon, M.; Li, S.; Noble, R.D., “Synthesis of Zeolites and Zeolite
Membrane Using Multiple Structure Directing Agents,” U.S. Patent 8,302,782,
November 6, 2012.

Falconer, J.L.; Li, S.; Noble, R.D.; Yu, M., “Reversible Hydrogen Storage using
Zeolite Layers,” U.S. Patent Application, filed 3/1/07; Provisional re-filed.

Falconer, J.L.; Li, S.; Noble, R.D.; Yu, M., “4 Controllable Nanometer Sized Valve,”
U.S. Patent Application, filed 3/1/07.

Wyse, C.L.; Torres, R.; Millward, A.R.; Noble, R.D.; Bara, J.; Gin, D., “Fluid
Storage and Purification Method and System,” U.S. Patent Application 12/041,574,
filed April 10, 2008.

33-39. Li, S.; Falconer, J.L.; Noble, R.D., “High Flux and Selectivity SAPO-34

40.

41.

Membranes for CO/CH4 Separations,” European Patent Office Patent Application,
filed 5/9/07, Pending; Gulf Cooperation Council Patent Application, filed 5/15/07,
Pending-under review; PCT Application PCT/US2007/068542, tiled 5/9/07, PCT-
Nationalized; Eurasia Patent Application, filed 5/9/07, Pending-under review;
Canada Patent Application, filed 10/30/08, Pending; Malaysia Patent Application,
filed 10/23/08, Pending-under review; Indonesia Patent Application, filed 10/28/08,
Pending-prior to examination; Australia Patent Application, filed 11/20/08,
Granted-Foreign;

Noble, R.D., “Valving and Storage Using Molecular Sieve Membranes,” PCT
Application PCT/US2008/055513, filed 2/29/08.

Camper, D.; Bara, J.; Gin, D.L.; Noble, R.D., “Compositions and Methods for
Removing Acid Gases,” U.S. Patent Application, filed 5/21/08.



42. Noble, R.D., “Heteroaryl Salts and Methods for Producing and Using the Same,”
PCT Application PCT/US2008/086434, filed 12/11/08, PCT-Nationalized.

43. Noble, R.D., “lonic Liquids and Methods for Using the Same,” PCT Application
PCT/US2009/044900, PCT-Nationalized, filed 5/12/09, PCT-Nationalized.

44-46. Noble, R.D., “Membranes for Highly Selective Separations,” Algeria Patent 5047,
20/25/09; PCT Application PCT/US2005/27530, filed 8/1/05, PCT-Nationalized;
Vietnam Patent Application, filed 3/5/07.

47-49. Carreon, M.; Diaz, Z.; Falconer, J.L.; Funke, H.; Li, S.; Murray, B.D.; Noble,
R.D.; Williams, P.J., “Method of Making a High-Performance Supported Gas
Separation Molecular Sieve Membrane Using a Shortened Crystallization
Time,”US Patent 8,685,143 issued April 1, 2014; Eurasia Patent Application, filed
5/19/09, Pending; Brazil Patent Application, filed 11/11/10, Pending.

50. Bara, J.; Carlisle, T.K.; Hatakeyama, E.; Gin, D.L.; Noble, R.D.; Kerr, R.; LaFrate,
A L., “Imidazolium-based Room-temperature lonic Liquids, Polymers, Monomers,
and Membranes Incorporating Same,” PCT Application PCT/US2010/043124,
filed 7/23/10, PCT-Nationalized.

51-54. Carreon, M.; Diaz, Z.; Falconer, J.L.; Funke, H.; Li, S.; Murray, B.D.; Noble,
R.D.; Williams, P.J., “Method of Making a High-Performance Supported Gas
Separtion Molecular Sieve Membrane Using a Shortened Crystallization Time,”
Australia Patent Application, filed 10/8/10, Pending-Published; Malaysia Patent
Application, filed 10/14/10, Pending; Indonesia Patent Application, filed 11/11/10,
Pending-Published; European Patent Office Patent Application,filed 12/14/10,
Pending.

55. Falconer, J.L.; Zhang, Y.; Noble, R.D.; Tokay, B.; Avila, A., “High-Flux SAPO-34
Membranes for CO/CHy Separations,” Gulf Cooperation Council Patent
Application, filed 12/11/10, Pending.

56. Zhang, Y.; Noble, R.D.; Jin, Y.; Vos, B., “Organic Porous Materials Comprising
Shape-Persistent Three-Dimensional Molecular Cage Building Blocks,” US Patent
8,993,806 1ssued March 31, 2015.

57. Falconer, J.L.; Zhang, Y.; Noble, R.D.; Tokay, B.; Avila, A., “High Flux SAPO-34
Membranes for CO2/CHy Separation and Template Removal Method,” PCT
Application PCT/US2011/034292, filed 4/28/11, U.S Patent 8,679,227, March 25,
2014.

58-59. Li, S.; Falconer, J.L; Noble, R.D.; “High Selectivity Supported Membranes,”
Indonesia Application W00200602528, filed 9/12/06; Eurasia Application
20064713, filed 3/15/05.

60-62. Li, S.; Falconer, J.L; Noble, R.D., “High Flux and Selectivity SAPO-34
Membranes for CO>/CH4 Separations,” U.S. Provisional Patent Application
60/800,343 , filed 5/15/06; Patent Application 11/746,191, filed 5/9/07; PCT
Application PCT/US07/68542, filed 5/9/07.

63. Li, S.; Falconer, J.L; Noble, R.D., “Membranes for Highly Selective Separations,”
PCT Application PCT/US2005/27530, filed 8/1/05.

64. Yu, M.; Li, S.; Falconer, J.L.; Noble, R.D., “Valving and Storage Using Molecular
Sieve Membranes,” US Patent Application, Serial Number 12/529,236, filed August
31, 2009.



65. Falconer, J.L.; Zhang, Y.; Avila, A.; Noble, R.D., “Blocking Defects in Molecular
Sieve Membranes with Cyclodextrin,” U.S. Provisional Patent Application,
November, 2009; October 2010 Pending;.

66. Zhang, Y.; Avila, A.; Falconer, J.L.; Noble, R.D., “High Flux SAPO-34 Membranes
Jfor CO»/CH4 Separations,” US Provisional Patent Application No. 61/285,703,
December, 2009.

67. Yu, M.; Zhang, W.; Falconer, J.L.; Noble, R.D., “High Efficiency Dye-sensitized
Solar Cell with Layered Structures,” US Patent Application, submitted May, 2011,
Pending — Prior to Examination.

68. Tokay, B.; Zhang, Y.; Falconer, J.L.; Noble, R.D., “High flux SAPO-34 membranes
for CO2/CHy Separation Prepared by New Template Removal Method,” U.S. Patent
Application, submitted April 2011.

69. Carreon, M.; Diaz, Z.; Falconer, J.L.; Funke, H.H.; Li, S.; Murray, B.D.; Noble, R.D.;
Williams, P.J., “Method of Making a High-Performance Supported Gas Separation
Molecular Sieve Membrane Using a Shortened Crystallization Time,” U.S. Patent
Application filed October 7, 2010. Serial Number 12/936,795.

70-72. Bara, J.; Hatakeyama, E.; Gin, D.L; Lessmann, S.; Noble, R.D., “Heteroaryl Salts
and Methods for Producing and Using the Same,” European Patent Application,
submitted June 2010; Japan Patent Application, submitted June 2010; U.S. Patent
Application, submitted December, 2008.

73. Bara, J.; Camper, D.; Gin, D.L.; Noble, R.D.,” lonic Liquids and Methods for Using
the Same,” U.S. Patent Application, submitted February, 2007.

74. and 75. Bara, J.; Carlisle,T.; Hatakeyama, E.; Gin, D.L.; Noble, R.D.; Kerr, R.;
LaFrate, A., “Imidazolium-Based Room-Temperature lonic Liquids, Polymers,
Monomers, and Membranes Containing the Same,” U.S. Patent No. 8,926,732,
January 6, 2015, U.S. Patent No. 9,446,348, September 20, 2016.

76. LaFrate, A.; Bara, J.; Gin, D.L.; Noble, R.D., “Diol-Functionalized, Imidazolium-
Based Room-Temperature lonic Liquids and Monomers,” U.S. Patent Application,
submitted July, 2009.

77. Bara, J.; Carlisle, T.; Hatakeyama, E.; Gin, D.L.; Noble, R.D.; Kerr, R., “Cationic
Polymers Based on and Interfaced with Room-Temperature lonic Liquids and Their
Use as Gas Separations and Gels,” U.S. Patent Application, 61/228,433, filed July
24, 2009; pending 12/11/10.

78. Gin, D.L.; Carter, B.M.; Wiesenauer,B.; Hatakeyama,E.; Noble,R.D.; Barton, J.L.,
“New Methods for Formulating and Preparing Nanoporous, Bicontinuous Cubic
Lyotropic Liquid Crystal Polymer Membranes that Enable Facile Film Processing
and Pore Size,” Provisional U.S. Patent Application 61/510,931, filed July 22, 2011

79. Noble, R.D., “Organic Porous Materials Comprising Shape-Persistent Three-
Dimensional Molecular Cage Building Blocks,” U.S. Patent Application, submitted
March 19, 2010; Pending.

80.Gin, D. L.; Carlisle, T. K.; Noble, R. D.; Nicodemus, G. D.; McDanel, W., Cowan,
M., “Composites Comprising Novel RTIL-based Polymers, and Methods of Making
and Using Same,” U.S. Patent9,687,840, issued July 27, 2017.

81.Gin, D. L.; Carter, B. M.; Wiesenauer, B. R.; Hatakeyama, E. S.; Noble, R. D.; Barton,
J. L., “Method and Membrane for Nanoporous, Bicontinuous Cubic Lyotropic



Liquid Crystal Polymer Membranes that Enable Facile Film Processing and Pore
Size Control,” PCT Patent Application PCT/US2012/047779, filed July 22, 2012.

82.Falconer, J.L.; Funke, H.; Ping, E.W.; Zhou, M.; Noble, R.D., “Seeded-gel Synthesis

&3.

&4.

85.

86.

87.

of High Flux and High Selectivity SAPO-34 Membranes for CO»/CHy Separtions,”

Provisonal U.S. Application 61/585,521, filed January 11, 2012.
Koval, C.A.; Evans, C.E.; Noble, R.D. and Norman, M.A., “Electrochemical High
Pressure Pump”, US Patent 8,343,324, issued January 1, 2013.
Bailey, T.S.; Guo, C.; Lewis, J.T.; Fischenich, K.; Donahue, T.H.; Wijayasekara, D.;
Cowan, M.G.; Gin, D.L. and Noble, R.D., “Block Copolymer Hydrogel Used in
Membrane for Battery Separator, Comprises Glass Formed from Dry Blend
Comprising Polystyrene-Polyethylene Oxide diblock Copolymer and Polystyrene
Polyethylene Oxide Polystryrene Triblock Copolymer”, Patenet No. W0O2017096367-
Al.
Hill, M.R.; Lau, C.H.; Konstas, K.D.; Nguyen, P.T.; Gin, D.L. and Noble, R.D.,
“Mixed Matrix Polymer Compositions”, US Patent N0.9815032, issued November
14, 2017.
Gin, D.L.; Noble, R.D.; Dischinger, S.M. and Carter, B.M., “Nanoporous lyotropic
liquid crystal polymer membrane used for increasing concentration of uncharged
solute in first solution, comprises cationic LLC polymer having pore in which anionic
counterion is located, and anionic counterion” US Patent No. US2018208728-A1.
Gin, D.L.; Dunn, C.A.; Singh, Z. and Noble, R.D., “Composition used for separating
gas mixture, comprises porous solid, non-polymerizable room-temperature ionic
liquid and polymer comprising backbone and side chains comprising ionic liquid,
functionalized with self cross-linking group” Patent No. W02019232074-A1,
Publication Date Dec. 5, 2019.



Refereed Publications - Technical
1. Jackman, A.P., Noble, R.D., and Bonovrie, H.J., "Inexpensive Recording
Thermometer," Review of Scientific Instruments, 48 (7), 865-869 (July 1977).

2. Jackman, A.P. and Noble, R.D., "Field Recalibration of Radiometers Using the
Shading Technique," U.S. Geological Survey Journal of Research 4: 6, 757-764
(November-December, 1976).

3. Noble, R.D. and Jackman, A.P., "Meteorological, Water Temperature, and Flow Rate
Data for the Mattole River Basin," U.S. Geological Survey Water Resources
Investigations, 78-81 (1978).

4. Noble, R.D., "Analytical Prediction of Natural Temperature in Rivers,"ASCE
Journal of Environmental Engineering Division EES, 1014-1018 (October,
1979).

5. Noble, R.D. and Jackman, A.P., "Predicting the Natural Water Temperature Profile
Throughout a River Basin," Journal of Environmental Systems, 9 (4), 361-381
(1979-1980).

6. Noble, R.D., "Comparison of Two Surface Heat Exchange Models," ASCE Journal
of Hydraulics Division, 107 (HY3), 361-366 (March, 1981).

7. Noble, R.D., Tucker, W.F., and Harris, H.G., "Isothermal Oil Shale Pyrolysis: 2.
Kinetics of Product Formation and Composition at Various Pressures," Fuel, 60,
573-576 (July, 1981).

8. Noble, R.D. and Carroll, T.A., "Analytical Prediction of Vertical Temperature
Distribution in Large Water Bodies," Journal of Environmental Systems, 11 (2),
131-138 (1981).

9. Noble, R.D., Tucker, W.F., and Harris, H.G., "Isothermal Oil Shale Pyrolsis: 1. Oil
Generation and Composition at Various Pressures," Fuel, 61, 482-484 (May,
1982).

10. Carroll, T.A. and Noble, R.D., "Daily Absorbed Solar Radiation at Air-Water
Interface," Journal of Environmental Systems, 11 (4), 289-294 (1982).

11. Noble, R.D., "Mathematical Modeling in the Context of Problem
Solving,"Mathematical Modeling, 3, 215-219 (1982).

12. Wang, C. and Noble, R.D., "Composition and Kinetics of Oil Generation From
Nonisothermal Oil Shale Retorting," Fuel, 62, 529-533 (May, 1983).

13. Richardson, S.A. and Noble, R.D., "Anxiety: Another Aspect of Problem Solving,"
AIChE Symposium Series on Problem Solving, 79 (228), 28-32 (1983).

14. Carroll, T.A., Noble, R.D., and Buschman, R.G., "4nalytical Prediction of the Hourly
Temperature Variation in Rivers," Journal of Environmental Systems, 12 (3),
279-288 (1983).

15. Way, J.D., Noble, R.D., Flynn, T.A., and Sloan, E.D., "Liquid Membrane Transport:
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