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The first truly global foundry

In January 2010, the semiconductor foundry landscape changed 
forever with the launch of the new GLOBALFOUNDRIES. This 
new entrant to the market combined the leading-edge integrated 
device manufacturing heritage of Advanced Micro Devices (AMD) 
with the pure-play semiconductor foundry heritage of Chartered 
Semiconductor to create a company with an impressive capacity 
and technology footprint and a world-class customer base.

Headquartered in Silicon Valley, our leading edge technology 
company has well over 10,000 employees with an extensive 200mm 
and 300mm silicon wafer manufacturing campus in Singapore. 
This is complemented by a leading-edge 300mm manufacturing 
campus in Dresden, Germany and a third campus under construction 
in Saratoga County, New York, that once complete should be the 
most advanced in the world.  These global operations provide a 
unique opportunity for us to attract and leverage the best engineering 
and technical talent from around the world to support long-term 
growth and expansion opportunities.

www.globalfoundries.com

https://doi.org/10.1557/mrs.2011.229 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2011.229


666

  OPINION LETTER FROM THE PRESIDENT

MRS BULLETIN • VOLUME 36 •SEPTEMBER 2011 • www.mrs.org/bulletin

September 2011    Volume 36    Number 9    ISSN: 0883-7694    CODEN: MRSBEA

CONTENTS

687   Next-generation biopolymers: Advanced 

functionality and improved sustainability

P.J. Halley and John R. Dorgan, Guest Editors

693   Meet Our Authors

696   Starch-based foam composite materials: 

Processing and bioproducts

Gregory M. Glenn, Syed H. Imam, and William J. Orts

703   Biorenewable nanocomposites

Luc Avérous and Eric Pollet

711   Natural fi bers for biocomposites

Rowan W. Truss

716   Carbon footprint of bioplastics 

using biocarbon content analysis 

and life-cycle assessment

Ramani Narayan

NEXT-GENERATION BIOPOLYMERS: ADVANCED 
FUNCTIONALITY AND IMPROVED SUSTAINABILITY

ON THE COVER 

Next-generation biopolymers: Ad-

vanced functionality and improved 

sustainability. This issue of MRS 

Bulletin highlights current research 

that is pushing bio-based polymers 

(bioplastics) to the next level of 

performance. The science of industrial 

ecology enables a better understanding 

of the environmental effects of 

bioplastics. The cover shows scanning 

electron micrographs of starch foam 

spheres. The microspheres range from 

1–10 μm in diameter and consist of a 

matrix of pores in the nanometer size 

range. Image courtesy of Delilah Wood, 

USDA Agricultural Research Service, 

Western Regional Research Center, 

Albany, CA. See the technical theme that begins on p. 687.

Energy Quarterly

677  Editorial

Opening the grid across continents 

David Cahen, George Crabtree, and Steve M. Yalisove

678  Energy Sector Analysis

Solid-state lighting: The future looks bright

LEDs are gaining traction in lighting, but several 

research advances are needed before they fi nd 

widespread use in homes and offi ces.

Prachi Patel

681  Interview

Batteries for energy generation and storage: 

A perspective from MIT professor 

and entrepreneur Yet-Ming Chiang

With a founding role in four companies, Yet-Ming 

Chiang gives his perspective on the state of battery 

technology for energy generation and storage.

Interviewed by George Crabtree 

and Arthur L. Robinson

683  Regional Initiative

Desert visions

An international consortium aims to tap the Sahara’s 

vast well of renewable energy.

Corinna Wu

685  Energy Focus

Tim Palucka

 Blog: www.materialsforenergy.org

https://doi.org/10.1557/mrs.2011.229 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2011.229


OPINION LETTER FROM THE PRESIDENT

667

 www.mrs.org/bulletin  

www.mrs.org/bulletin

MRS members—access MRS Bulletin online 

www.materialsforenergy.org

Join the conversation in the Materials for Energy blog

www.mrs.org/mymrs

MRS Publications Alert—

receive advance Table of Contents by e-mail

http://journals.cambridge.org/

mrsbulletin-rss

Subscribe TODAY to the MRS Bulletin RSS Feed 

ADVERTISERS IN THIS ISSUE Page No.

MRS BULLETIN • VOLUME 36 • SEPTEMBER 2011 • www.mrs.org/bulletin

669 Research/Researchers

 �  Novel graphene-sulfur composite with high capacity 

and high stability cathode for lithium-ion batteries

Jean Njoroge

 �  Azobenzene-functionalized CNTs predicted 

to be high-energy density solar thermal fuels

Steven Trohalaki

 �  Triblock polymers make square arrays 

with long-range order

Tobias Lockwood

 �  Two-state dynamics achieved on amorphous 

silicon surface

Jean Njoroge

 �  At small scales, tug-of-war between electrons may 

lead to magnetism 

 �  Mid-infrared single-mode waveguides may 

allow detecting Earth-like exoplanets that show 

biological activity

Joan J. Carvajal

674 Science Policy

 �  White House calls for new materials innovation 
infrastructure

Kendra Redmond

 � U.K. proposes Fourth Carbon Budget

NEWS & ANALYSIS

DEPARTMENTS

722 CAREER CENTRAL

FEATURES

727   Posterminaries

Electrons are round, π are squared

Tim Palucka

Aldrich Materials Science  ...................................... 676

American Elements  ........................Outside back cover

FEI Company  .................................................. 686, 692

GlobalFoundries  ..................................................... 665

High Voltage Engineering  ................. Inside front cover

Janis Research Company, Inc.  ................................710

JEOL USA, Inc.  ....................................................... 695

National Electrostatics Corp.  ................................. 702

Solartron Analytical (AMETEK)  ....... Inside back cover

Thermo Scientific  ................................................... 671

ULVAC Technologies, Inc.  ...................................... 694

https://doi.org/10.1557/mrs.2011.229 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2011.229


MRS BULLETIN • VOLUME 36 • SEPTEMBER 2011 • www.mrs.org/bulletin668

EDITORIAL OFFICE   506 Keystone Drive, Warrendale, PA 15086-7573 USA

Bulletin@mrs.org    tel 724.779.2747    fax 724.779.8313    www.mrs.org  

MRS Bulletin (ISSN: 0883-7694, print; ISSN 1938-1425, online) is published 12 times a year by the Materials Research Society, 506 Keystone Drive, Warrendale, PA 15086-7573. 

Copyright © 2011, Materials Research Society. Permission required to reproduce content. Periodical postage paid at New York, NY, and at additional mailing offi ces. POSTMASTER: Send 

address changes to MRS Bulletin in care of the Journals Department, Cambridge University Press, 100 Brook Hill Drive, West Nyack, NY 10994-2113, USA. Printed in the U.S.A.

 Membership in MRS is $115 annually for regular members, $30 for students. Dues include an allocation of $29 ($17 for students) to a subscription to MRS Bulletin. Indi-

vidual member subscriptions are for personal use only. Non-member subscription rates are $330 for one calendar year (12 issues) within North America and $396 elsewhere. 

Requests from subscribers for missing journal issues will be honored without charge only if received within six months of the issue’s actual date of publication.  

 MRS Bulletin is included in Current Contents®/Engineering, Computing, and Technology; Current Contents®/Physical, Chemical, and Earth Sciences, the SciSearch® online data-

base, Research Alert®, Science Citation Index®, and the Materials Science Citation Index™. Back volumes of MRS Bulletin are available on microfi che through University Microfi lms Inc., 

300 North Zeeb Road, Ann Arbor, MI 48106, USA. 

Editor 
Gopal R. Rao,  rao@mrs.org

Managing Editor 
Judy Meiksin,  meiksin@mrs.org

Technical Editor
Lori A. Wilson,  lwilson@mrs.org

Editorial Assistant 
Ben Moriarty,  moriarty@mrs.org

Associate Technical Editor
Carol Tseng

Art Director 
Kasia M. Bruniany

Production/Design 
Andrea Pekelnicky, Christopher R. Roberts, 
and TNQ

Production Editor
Catherine Paduani 

Science News Editor
Tim Palucka

Principal Development Editor
Elizabeth L. Fleischer

Director of Publications and Marketing 
Eileen Kiley Novak

Send Letters 
to the Editor to 
Bulletin@mrs.org. 
Include your name, 
affi liation, and full 
contact information.

2011 MRS BOARD OF DIRECTORS 

President  James J. De Yoreo,  Lawrence Berkeley National Laboratory, USA
Immediate Past President  David S. Ginley,  National Renewable Energy  
 Laboratory, USA
Vice President and President-Elect  Bruce M. Clemens, Stanford 
 University, USA 
Secretary  Sean J. Hearne, Sandia National Laboratories, USA 
Treasurer  Michael R. Fitzsimmons,  Los Alamos National Laboratory, USA 
Executive Director  Todd M. Osman,  Materials Research Society, USA

Wade Adams,  Rice University, USA
Ana Claudia Arias, Palo Alto Research Center, USA 
Tia Benson Tolle,  Air Force Research Laboratory, USA
Flemming Besenbacher,  Aarhus University, Denmark
Eberhard Bodenschatz,  Max Planck Institute for Dynamics 
 and Self Organization, Germany
Duane B. Dimos, Sandia National Laboratories, USA
J. Murray Gibson,  Argonne National Laboratory, USA
Oliver Kraft, Karlsruhe Institute of Technology, Germany
Hideki Matsumura, Japan Advanced Institute of Science and Technology, Japan
Chris Orme,  Lawrence Livermore National Laboratory, USA
Michael F. Rubner,  Massachusetts Institute of Technology, USA
Takao Someya,  The University of Tokyo, Japan
Susan E. Trolier-McKinstry, The Pennsylvania State University, USA
Pierre Wiltzius,  University of California, Santa Barbara, USA

MRS OPERATING COMMITTEE CHAIRS

Academic Affairs  Kalpana Katti,  North Dakota State University, USA
Awards  Julia R. Weertman,  Northwestern University, USA
Government Affairs  Alan J. Hurd, Los Alamos National Laboratory, USA
International Relations  Julia W. P. Hsu,  The University of Texas, Dallas, USA
Membership  Shashi G. Jasty,  Sigma-Aldrich, USA
Public Outreach  Greta Zenner Petersen, University of Wisconsin, USA
Publications  Paul McIntyre, Stanford University, USA
Technical Program  Michael J. Aziz,  Harvard University, USA

About the Materials Research Society

EDITORIAL BOARD

Paul S. Drzaic (Chair),  Apple, Inc., USA

V.S. Arunachalam,  Center for Study of Science, Technology & Policy, India

Marie-Isabelle Baraton,  University of Limoges, France 

Robert C. Cammarata,  Johns Hopkins University, USA

Laura Fornaro,  University of Uruguay, Uruguay  

Hanns-Ulrich Habermeier,  Max Planck Institute for Solid State Research, Germany
Fiona C. Meldrum,  University of Leeds, UK 

Amit Misra,  Los Alamos National Laboratory, USA 

Julie A. Nucci,  Cornell University, USA 

Linda J. Olafsen,  Baylor University, USA

David N. Seidman,  Northwestern University, USA

Carol Trager-Cowan,  University of Strathclyde, UK

Julia R. Weertman,  Northwestern University, USA 

Eric Werwa,  Washington, DC, USA   

Steve M. Yalisove,  University of Michigan, USA

MRS OFFICE OF PUBLIC AFFAIRS 

Ron Kelley  499 South Capitol St. SW, Suite 600, Washington, DC 20003

The Materials Research Society (MRS), a not-for-profit 
scientifi c association founded in 1973, promotes interdiscipli-
nary goal-oriented basic research on materials of technologi-
cal importance. Membership in the Society includes almost 
16,000 scientists, engineers, and research managers from 
industrial, government, and university research laboratories in the 
United States and close to 70 countries.  
 The Society’s interdisciplinary approach differs from that 
of single-discipline professional societies because it promotes 
information exchange across the many technical fi elds touch-
ing materials development. MRS sponsors two major interna-
tional annual meetings encompassing approximately 70 topical 
symposia, and also sponsors numerous single-topic scientifi c 
meetings. The Society recognizes professional and technical 
excellence and fosters technical interaction in local geographic 
regions through Sections and University Chapters. 
 MRS participates in the international arena of materials 
research through the International Union of Materials Research 
Societies (IUMRS). MRS is a member of ASTRA and is an 
affi liate of the American Institute of Physics.  
 MRS publishes symposium proceedings, MRS Bulletin, 
Journal of Materials Research, and other publications related 
to current research activities.

Guest Editors 
P.J. Halley and John R. Dorgan

Special Consultant
Alan Sellinger

Energy Quarterly 
Steve M. Yalisove (Chair), 
V.S. Arunachalam, Anshu Bharadwaj, 
David Cahen, Russell R. Chianelli, 
George Crabtree, Robin W. Grimes, 
Abdelilah Slaoui, Guillermo Solórzano, 
and M. Stanley Whittingham;
Katherine B. Sutton (Project Manager)

Advertising/Sponsorship 
Mary E. Kaufold,  kaufold@mrs.org 
Donna L. Watterson,  watterson@mrs.org 

Member Subscriptions 
Michelle Judt,  judt@mrs.org

Non-Member Subscriptions
subscriptions_newyork@cambridge.org

VOLUME ORGANIZERS 

2012  Lei Jiang,  Chinese Academy of Sciences, China
Sergei V. Kalinin,  Oak Ridge National Laboratory, USA
Stéphanie P. Lacour,  EPFL, Switzerland
Steven C. Moss,  Aerospace Corporation, USA 

2011  Kyoung-Shin Choi,  Purdue University, USA
Reuben T. Collins,  Colorado School of Mines, USA
Sean E. Shaheen,  University of Denver, USA 
Kathryn Uhrich, Rutgers, the State University of New Jersey, USA 

2010  T. John Balk,  University of Kentucky, USA
David Cahen,  Weizmann Institute of Science, Israel
Fiona C. Meldrum,  University of Leeds, UK
Stephen K. Streiffer,  Argonne National Laboratory, USA 

https://doi.org/10.1557/mrs.2011.229 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2011.229



