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Carbon Nanotube Materials for Substrate Enhanced Control of Catalytic Activity.............. 997
Fuelcell-Powered Underground Mine Loader Vehicle. . ........... ... . ... . ... ... .. ... 1079
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Reforming (APR) ProCessS . . . ..ottt e e e e e e e 56
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Discovery of Novel Complex Metal Hydrides for Hydrogen Storage through Molecular

Modeling and Combinatorial Methods . ......... ... ... . 345
High Density Hydrogen Storage System Demonstration Using NaAlH, Complex

Compound Hydrides . . . ... oot 350
UIUC Progress in MHCoE: Reversible Hydrogen Storage Materials — Structure,

Chemistry and Electronic Structure .. ......... ... .ttt 428
Novel Hydrogen Storage Media through Nanostructured Polymeric Materials ................. 586
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National Testing Laboratory for Solid-State Hydrogen Storage Technologies................... 621
Development of Novel Proton Conducting Membrane Materials and CFD Multi-Phase

Porous Flow Models for PEM Fuel Cells . ....... ... i 711
Low Cost Durable Seals for PEMFEC . .. ... ... e 861
Membranes and MEA’s for Dry, Hot Operating Conditions. .. ............................... 885
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Fuelcell Prototype LOCOMOLIVE . ... ... oottt e e 1083
NextEnergy Center Microgrid and Hydrogen Fueling Facility. . ............................. 1101
Supporting the Consensus-Based Process for Hydrogen Codes and Standards. ................ 1147
Analysis of the Hydrogen Production and Delivery Infrastructure as a Complex

Adaptive SYSteIm. . .. ..o 1197
Development of Advanced Manufacturing Technologies for Renewable Energy Applications . . . . .. 1265
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Photoelectrochemical Hydrogen Production: UNLV-SHGR Program Subtask.................. 154
Nuclear Reactor/Hydrogen Process Interface including HyPEP Model Development............ 246
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Non-Platinum Bimetallic Cathode Electrocatalysts ............ .. ... ... .. .. .. ... ... .. 843
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High Flux Metallic Membranes for Hydrogen Recovery and Membrane Reactors............... 203
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University of Missouri-Columbia’s Progress Towards Chemical Hydrogen Storage

Using Polyhedral Borane Anion Salts. ........ ... .. i 484
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Applied Science for Electrode Cost, Performance, and Durability ............................ 691
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Nanostructured Catalysts for Hydrogen Generation from Renewable Feedstocks............... 776
Hydrogen Storage Materials with Binding Intermediate Between Physisorption and
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Advanced Cathode Catalysts . ........ ... oo e 838
Non-Platinum Bimetallic Cathode Electrocatalysts ............. ... . ... ... ... ... 843
Effects of Fuel and Air Impurities on PEM Fuel Cell Performance............................ 869
New Polyelectrolyte Materials for High Temperature Fuel Cells. .. ........................... 887
Fundamentals of Hydroxide Conducting Systems for Fuel Cells and Electrolyzers ............. 1007
Water Transport Exploratory Studies . ........... . e 1044
Global Technical Regulations. . . ... ... . e 1166
Low Cost Hydrogen Production Platform. . ...... ... ... ... .. .. . . . 23
Integrated Ceramic Membrane System for Hydrogen Production. . .................. ... ...... 40
Advanced Alkaline Electrolysis . . ... ...t 79
High-Performance Palladium-Based Membrane for Hydrogen Separation and Purification. . .. ... 109
Solar Water Splitting: Photocatalyst Materials Discovery and Systems Development . ........... 160
Materials Solutions for Hydrogen Delivery in Pipelines. .. ......... ... ... ... .. i .. 314
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Under Automotive Load Cycle. ... .. ... 874
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Assemblies for Stationary Applications. .. ........ ... 891
MEA and Stack Durability for PEM Fuel Cells .. ... ... ... . i, 898
Design and Development of High Performance Polymer Fuel Cell Membranes . ................ 932
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Transport Phenomena and Interfacial Kinetics in Planar Microfluidic Membraneless

Fuel Cells. . ..o 960
Sol-Gel Based Polybenzimidazole Membranes for Hydrogen Pumping Devices. ................ 988
Electrostatically Self-assembled Amphiplexes .. ... ... ... .. 1011
Preparation of Composite Fuel Cell Membranes Containing Electric Field Aligned

Inorganic Particles. . ... .. .. 1017
Direct Methanol Fuel Cell Prototype Demonstration for Comsumer Electronic

APPLICAtIONS . . . oo 1020
Visualization of Fuel Cell Water Transport and Performance Characterization under

Freezing Conditions. . . ... ...t e 1040
Fuelcell Prototype LOCOMOLIVE . ... ...ttt ettt 1083
Supporting the Consensus-Based Process for Hydrogen Codes and Standards. ................ 1147
Impact of Hydrogen Production on U.S. Energy Markets. . ........ ... . ... . ... ... ... 1193
Advanced Sealing Technology for Hydrogen Compressores. . . ..........oouueeteeuneeneenn .. 1279
Development of Fuel Cell Cathodic Catalysts: Multimetallic Alloy Nanoparticles.............. 1282
Advanced Coal Research, Hydrogen Production from Coal .............. ... . ... . ....... 1283

North Carolina

II.C.4
IV.B.4

IV.C.1j
IV.C.1k
V.B.3
VK.2
V.M.11

V.N.4

Advanced Alkaline Electrolysis . . .. ........ it 79
Development of Regenerable High Capacity Boron Nitrogen Hydrides as Hydrogen

Storage Materials. .. ... ..o 460
Characterization of Hydrogen Adsorption by NMR ... ... ... ... i 570
Controlling the Diameter of Single Walled Carbon Nanotubes for Hydrogen Storage............ 574
Carbon-Carbon Bipolar Plates. .. ... ... e 728
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North Carolina (Continued)

V.R.2  Water Transport in PEM Fuel Cells: Advanced Modeling, Material Selection, Testing,
and Design Optimization . ....... ... .. 1042

XI1.16  Fuel Cell Membrane Measurement System for Manufacturing ................ ... ... ... ... 1284

North Dakota

II.LE.2 A Novel Slurry-Based Biomass Reforming Process ............ . ... i .. 125
II.LK.3 Distributed Energy Project. .. ... ... 264
Ohio

II.B.2 Investigation of Reaction Networks and Active Sites in Bio-Ethanol Steam Reforming
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II.G.2 Critical Research for Cost-Effective Photoelectrochemical Production of Hydrogen............. 145
II.G.6  Production of Hydrogen for Clean and Renewable Sources of Energy for Fuel Cell Vehicles ..... 163
II.I.5  High Flux Metallic Membranes for Hydrogen Recovery and Membrane Reactors............... 203
II.LK.1  Adapting Planar Solid Oxide Fuel Cells for Distributed Power Generation. .................... 254
ILK.3 Distributed Energy Project. ... ...t 264
II.LK.5 Developing Improved Materials to Support the Hydrogen Economy .......................... 271
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V.B.1  Next Generation Bipolar Plates for Automotive PEM Fuel Cells. . ............................ 722
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V.L.1  Development of a 5 kW Prototype Coal-Based Fuel Cell . .......... ... . ... . ... . ... ..., 872
V.L.3  Light-Weight, Low Cost PEM Fuel Cell Stacks ............. . ... i, 876
V.M.2 Membranes and MEA’s for Dry, Hot Operating Conditions. ............. ... . ... . ... . .... 885
V.M.6 MEA and Stack Durability for PEM Fuel Cells . ......... ... ... i, 898
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Hydrogen/Air Fuel Cells. . ... ... o e e 955
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V.R.3  Water Transport Exploratory Studies ... ........... . 1044
VI.D.2 Technology Validation: Fuel Cell Bus Evaluations ............... . ... . ... ... .. oo, 1120
VII.1  Safety, Codes, and Standards Introduction ........... ... ... ... .. .. . i, 1143
VIL.2  Supporting the Consensus-Based Process for Hydrogen Codes and Standards. . ............... 1147
VII.10 Hydrogen Safety Panel ... ... ... 1179
XI1.8 Nanofiber Paper for Fuel Cells and Catalyst Supports ............... ... oo iiiiiiiinn... 1281
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Oregon

ILE.1 One Step Biomass Gas Reforming-Shift Separation Membrane Reactor....................... 123
II.1.2  Cost-Effective Method for Producing Self-Supporting Pd Alloy Membrane for Use

in the Efficient Production of Coal-Derived Hydrogen. ............ .. ... o iiiiiennenan .. 196
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II.I.7  Production and Storage of Hydrogen from Coal Using C1 Chemistry ........................ 207
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III.LE.2 Materials Solutions for Hydrogen Delivery in Pipelines............ ... ... ... i, 314
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IV.A.5¢ First-Principles Modeling of Hydrogen Storage in Metal Hydride Systems . .................... 375
IV.A.5c First-Principles Modeling of Hydrogen Storage in Metal Hydride Systems . .................... 375
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IV.C.1i Conducting Polymers as New Materials for Hydrogen Storage . . ............................. 567
V.B.2  Nitrided Metallic Bipolar Plates. . . ......... . e 726
V.C.1  Complex Coolant Fluid for PEM Fuel Cells . ... ... ... i 732
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the Production of Clean Hydrogen Streams. .. .......... ...ttt 810
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V.M.1 Improved, Low-Cost, Durable Fuel Cell Membranes ..................iiuiiiininerninenn... 882
V.M.5 Development of a Low-Cost, Durable Membrane and Membrane Electrode Assembly

for Stationary and Mobile Fuel Cell Application............. .. .. .. ... 894
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Functionalized and Crosslinkable VDF/CTFE Fluoropolymers . ............................. 943
V.N.2 The Development of Nano-Composite Electrodes for Natural Gas-Assisted Steam

Electrolysis for Hydrogen Production. . ....... ... i 964
V.N.9 Porous and Glued Langmuir-Blodgett Membranes........... ... . ... i, 985
V.N.17 Ab Initio Screening of Ternary Alloys for Hydrogen Purification......................... ... 1009
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VI.B.1 Validation of an Integrated Hydrogen Energy Station ............. ... . ... . ... . ... .... 1086
VII.1  Hydrogen Codes and Standards. . ........ ... i 1143
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Preparation and Reactions of Complex Hydrides for Hydrogen Storage: Studies of
the AI(BH,), System . ... ... . 397
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Nanoscale Lithium Nitrides . ... ... ... e 354
IV.B.5f PNNL Progress within the DOE Center of Excellence for Chemical Hydrogen Storage .......... 492
IV.B.5h Kinetic and Mechanistic Studies of BN Hydrogenation/Dehydrogenation ..................... 503
V.E.8 Development of Alternative and Durable High Performance Cathode Supports for PEM

Fuel Cells. . ..o 846
V.L4  Low-Cost Manufacturable Microchannel Systems for Passive PEM Water Management ......... 878
V.N.6  Charge Transfer, Transport, and Reactivity in Complex Molecular Environments:

Theoretical Studies for the Hydrogen Fuel Initiative. .. ........... ... ... ... ... ... ... ..... 979
IX.3 Hydrogen Safety: First Responder Education. .. ....... ... .. .. .. .. i 1257
XI1.5 Active Magnetic Regenerative Liquefier .. ...... ... ... ... .. . . . . 1280
XI.13  Separation Membrane Structures for Hydrogen . ............ ... ... i, 1284
VIL.5 H2 Incident Reporting Database and H2 Safety Best Practices Web Site ..................... 1157

Washington, D.C.

VIL.2  Supporting the Consensus-Based Process for Hydrogen Codes and Standards. . ............... 1147
VIL.1I0 Hydrogen Safety Panel .. .. ... 1179
VIIL.3 Analysis of the Hydrogen Production and Delivery Infrastructure as a Complex
Adaptive System. . .. ... 1197
IX.3 Hydrogen Safety: First Responder Education. ........... .. ... .. 1257
West Virginia
II.I.5  High Flux Metallic Membranes for Hydrogen Recovery and Membrane Reactors............... 203
II.I.7  Production and Storage of Hydrogen from Coal Using C1 Chemistry ......................... 207
Wisconsin
II.LB.4 Hydrogen Generation from Biomass-Derived Carbohydrates via the Aqueous-Phase
Reforming (APR) ProCesS . . . ..ottt e e e e e e 56
V.D.4  Atomic-Scale Design of a New Class of Alloy Catalysts for Reactions Involving Hydrogen:
A Theoretical and Experimental Approach ............ . . . i 748
VI.A.8 Fuelcell-Powered Underground Mine Loader Vehicle. .. ......... ... ... ... ..., 1079
VI.LA.9 Fuelcell Prototype LOCOMOtIVE .. ... ...t e et 1083
VI.D.3 Quantifying Consumer Sensitivity to Hydrogen Refueling Station Coverage .................. 1126
VIII.11 System Dynamics: HyDIVE (Hydrogen Dynamic Infrastructure and Vehicle Evolution) Model . . .. .. 1229
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XV. Project Listings by State

Wyoming
II.I.4  Integration of a Structural Water-Gas Shift Catalyst with a Vanadium Alloy Hydrogen
TransPOTt DEVICE . . .ottt e e 201
V.D.12 eNMR for In-Situ Fuel Cell Catalyst Characterization.............. ... ... ... ... ... ....... 773

Foreign Countries

Australia
VI.A.8 Fuelcell-Powered Underground Mine Loader Vehicle. . ................ ... ... . ... . ... 1079
Canada
II.LA.3 Integrated Hydrogen Production, Purification and Compression System ....................... 31
II.I.1  Scale-Up of Hydrogen Transport Membranes for IGCC and FutureGen Plants ................. 194
IV.B.3 Chemical Hydride Slurry for Hydrogen Production and Storage ............................. 455
V.B.1  Next Generation Bipolar Plates for Automotive PEM Fuel Cells. . ............................ 722
V.E.1  Novel Approach to Non-Precious Metal Catalysts ............... . ... i, 820
V.E.8 Development of Alternative and Durable High Performance Cathode Supports for PEM
Fuel Cells. . ..o 846
V.E4  Advanced Cathode Catalysts and Supports for PEM Fuel Cells .............................. 833
V.R.2  Water Transport in PEM Fuel Cells: Advanced Modeling, Material Selection, Testing,
and Design Optimization .. ........ ... 1042
VI.A.1 Hydrogen to the Highways - Controlled Hydrogen Fleet and Infrastructure Demonstration
and Validation Project. . . ... o 1055
VI.A.8 Fuelcell-Powered Underground Mine Loader Vehicle. .. ......... .. .. .. ... .. .. ... ... 1079
Germany
V.M.4 Development of Polybenzimidazole-Based High Temperature Membrane and Electrode
Assemblies for Stationary Applications. . . .......... . 891
V.Q.1 CIRRUS - Subfreezing Start/Stop Protocol for an Advanced Metallic Open-Flowfield
Fuel Cell Stack . ... ... 1037
V.R.2  Water Transport in PEM Fuel Cells: Advanced Modeling, Material Selection, Testing,
and Design Optimization .. ........ .. 1042
V.R.3  Water Transport Exploratory Studies .. ........ ... oot 1044
VI.A.1 Hydrogen to the Highways - Controlled Hydrogen Fleet and Infrastructure Demonstration
and Validation Project. . ... ... ..o i 1055
Japan
VI.A.9 Fuelcell Prototype LOCOMOLtIVE ... ... ..ottt 1083
Norway
IV.A.1  Complex Hydride Compounds with Enhanced Hydrogen Storage Capacity .................... 341
Russia
II.LH.2 Biological Systems for Hydrogen Photoproduction............. ... . ... . ... . i iiiai.. 178
Singapore
IV.A.5a Development of Metal Hydrides at Sandia National Laboratories ......................... ... 362

South Korea
VI.A.3 Controlled Hydrogen Fleet and Infrastructure Demonstration and Validation Project.......... 1064
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XV. Project Listings by State

Switzerland

ILF1  Development of Solar-Powered Thermochemical Production of Hydrogen from Water .......... 128
UK

V.E.5 Highly Dispersed Alloy Cathode Catalyst for Durability ............... ... ... . ... .. ... 836
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