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The Gordon Research Conference on BATTERIES was held at Four Points Sheraton / Holiday Inn
Express, Ventura, California, March 4-9, 2012. The Conference was well-attended with 176 participants
(attendees list attached). The attendees represented the spectrum of endeavor in this field coming from
academia, industry, and government laboratories, both U.S. and foreign scientists, senior researchers,
young investigators, and students. Of the 176 attendees, 89 voluntarily responded to a general inquiry
regarding ethnicity which appears on our registration forms. Of the 89 respondents, 24% were Minorities
— 1% Hispanic, 22% Asian and 1% African American. Approximately 23% of the participants at the 2012
meeting were women.

In designing the formal speakers program, emphasis was placed on current unpublished research
and discussion of the future target areas in this field. There was a conscious effort to stimulate lively
discussion about the key issues in the field today. Time for formal presentations was limited in the interest
of group discussions. In order that more scientists could communicate their most recent results, poster
presentation time was scheduled. Attached is a copy of the formal schedule and speaker program and
the poster program. In addition to these formal interactions, "free time" was scheduled to allow informal
discussions. Such discussions are fostering new collaborations and joint efforts in the field.

Thank you for your support of this Conference. As you know, in the interest of promoting the
presentation of unpublished and frontier-breaking research, Gordon Research Conferences does not
permit publication of meeting proceedings. If you wish any further details, please feel free to contact me.
Thank you.

Sincerely,
Stephen J. Harris, Conference Chairperson
GENERAL MOTORS R & D CENTER
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Chair:
Stephen J. Harris
Vice Chair:
Robert Kostecki

Although performance and durability are critical requirements for advanced batteries if they are to be
economically viable, present-day models cannot predict battery life and performance except by extrapolating
from experiments on similar battery chemistries and architectures run under similar conditions. This critical
situation exists because of the lack of a fundamental understanding of most battery operating and failure
mechanisms. For example, except in extreme cases, we have little ability to predict which of the many
degradation mechanisms that have been observed or proposed are likely to be operative in any particular
environments, especially for the completely new battery chemistries and formats that are now being
demonstrated in laboratories. Similarly, whether or not a particular new material performs as hoped can
generally be determined only with empirical tests. As a result, designing batteries is a highly empirical process,
where the chosen solution is often simply to greatly overdesign the battery, a very expensive approach. A new
paradigm is required to design new stable anode and cathode materials to provide electrochemical cells with
high voltage, high energy, high power, and long lifetime at a competitive manufacturing cost. Coordinated
efforts in fundamental research and advanced engineering are needed to identify new materials, electrode
architectures and battery manufacturing technologies for the radical improvements in energy and power
densities of chemical energy storage systems.

The ability to address fundamental questions related to advanced electrochemical energy storage devices
relies critically on the development and application of novel characterization tools with increased spatial,
energy, and temporal resolution. The development of analytical tools that have high sensitivity and cover the
wide time scales of processes associated with the battery system operation modes has the potential to
revolutionize the field. Theoretical and experimental techniques that can provide fundamental understanding of
electron and charge transfer processes and mechanisms by which ions interact with electrode materials,
interfacial phenomena are of great interest. Approaches that combine multiple techniques to provide multi-
dimensional analysis can reveal the complex, interdependent processes that occur at electrodes, electrolytes,
and the interfaces.

Fundamental models that are tackling interface chemistry and intraparticle processes, with transport and
mechanics treated at atomic, nanometer, and micrometer scales are also needed. Advanced models that are
taking advantage of new microstructural data that are now replacing homogenized models of battery electrodes
and separators are of particular interest. These approaches will allow, for the first time, accurate predictions of
cell life and performance without appealing to empirical fits. The goal of this Conference is to foster these new
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efforts to elucidate fundamental chemical, transport, electrical, and physical processes that can help build and
verify improved models to predict battery performance and life, for both conventional Li batteries and for
entirely new kinds of rechargeable batteries.
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SUNDAY

4:00 pm - 8:00 pm  Arrival and Check-in (Office Closed 6:00 pm - 7:45 pm)
6:00 pm Dinner

7:30 pm - 7:40 pm  Welcome / Introductory Comments by GRC Site Staff

7:40pm -9:30pm  Electrode Materials
Discussion Leader: Nancy Dudney (Oak Ridge National Lab)

7:40 pm - 8:20 pm  Gerd Ceder (MIT)
"Understanding the limits of phosphate intercalation cathodes: Kinetics,
safety, and energy density"

8:20 pm - 8:35 pm  Discussion

8:35pm-9:15 pm  Jean-Marie Tarascon (Picardie)
"Simple tools for the design and preparation of better electrodes materials"

9:15pm-9:30 pm  Discussion

MONDAY
7:30am - 8:30 am  Breakfast
8:30 am Group Photo

9:00am - 12:30 pm  Electrode Diagnostics



9:00 am - 9:40 am

9:40 am - 10:00 am
10:00 am
10:30 am - 11:10 am

11:10 am - 11:30 am
11:30 am - 12:10 pm

12:10 pm - 12:30 pm
12:30 pm

1:30 pm - 4:00 pm
4:00 pm - 6:00 pm
6:00 pm

7:30 pm - 9:30 pm

7:30 pm - 8:10 pm

8:10 pm - 8:30 pm
8:30 pm - 9:10 pm

9:10 pm - 9:30 pm

Discussion Leader: Dean Wheeler (Brigham Young)

Petr Novak (Paul Scherer Institute)
"In situ Studies of Battery Electrode Materials"

Discussion
Coffee Break

Andrew Gewirth (lllinois)
"Spectroscopic and Microscopic studies of the SEI and its interaction with
metal and semiconductor anodes”

Discussion

Jeff Dahn (Dalhausie)
"Advanced Electrochemical Diagnostics to Elucidate Li-ion Cell
Degradation Mechanisms"

Discussion
Lunch

Free Time
Poster Session
Dinner

Interface Modeling
Discussion Leader: Rick Muller (Sandia National Lab)

Oleg Borodin (Electrochemistry Branch, Army Research Laboratory,
Adelphi, MD)
"Insight into Electrolyte Stability and Transport from Simulations”

Discussion

Yue Qi (General Motors)
"How Li Transports Through the Solid Electrolyte Interphase”

Discussion

TUESDAY
7:30 am - 8:30 am
9:00 am - 12:30 pm

9:00 am - 9:40 am

9:40 am - 10:00 am
10:00 am
10:30 am - 11:10 am

11:10 am - 11:30 am

Breakfast

Local Structure Diagnostics
Discussion Leader: Chris Johnson (Argonne National Lab)

Sergei Kalinin (Oak Ridge National Lab)
"Electrochemical Strain Microscopy: Nanometer-scale view of Li-lon
Batteries and Fuel Cells"

Discussion
Coffee Break

Clare Grey (Cambridge)
"Probing local structure and dynamics in lithium ion batteries with new in
situ methods"

Discussion



11:30 am - 12:10 pm Nigel Brandon (Imperial)
"Characterizing battery microstructure in three dimensions at a range of
length scales”

12:10 pm - 12:30 pm Discussion
12:30 pm Lunch
1:30 pm - 4:00 pm  Free Time
4:00 pm - 6:00 pm  Poster Session
6:00 pm Dinner
7:30pm -9:30pm  Kinetics and Dynamics
Discussion Leader: Bob Kee (Colorado School of Mines)

7:30 pm - 8:10 pm  Anton Van der Ven (Michigan)
"Predicting Kinetic Properties of Electrodes from First Principles”

8:10 pm - 8:30 pm  Discussion

8:30 pm - 9:10 pm  Edwin Garcia (Purdue)
"3D Simulation, Analysis, and Design of Rechargeable Li-lon Battery
Microstructures”

9:10 pm - 9:30 pm  Discussion

WEDNESDAY

7:30am - 8:30am  Breakfast

9:00 am - 12:30 pm  Mlicrostructure
Discussion Leader: Xingcheng Xiao (General Motors)

9:00am - 9:40 am  Hong Li (Chinese Academy of Sciences)
"Structure evolution of high capacity electrodes for Li-ion batteries"

9:40 am - 10:00 am Discussion
10:00 am Coffee Break

10:30 am - 11:10 am Ryoji Kanno (Kyoto)
"Structural studies on electrode/electrolyte interface"

11:10 am - 11:30 am Discussion

11:30 am - 12:10 pm Joachim Maier (Max Planck)
"Size Effects on Storage in Li-based Batteries"

12:10 pm - 12:30 pm Discussion

12:30 pm Lunch

1:30 pm - 4:00 pm  Free Time

4:00 pm - 6:00 pm  Poster Session
6:00 pm Dinner

7:00 pm - 7:30 pm  Business Meeting

Nominations for the next Vice Chair; Fill out Conference Evaluation
Forms; Discuss future Site & Scheduling preferences; Election of the next




7:30 pm - 9:30 pm

7:30 pm - 8:10 pm

8:10 pm - 8:30 pm
8:30 pm - 9:10 pm

9:10 pm - 9:30 pm

Vice Chair

SEI Chemistry

Discussion Leader: Kristina Edstrom (Uppsala)

Kevin Leung (Sandia National Lab)
"Modeling initial stages of SEI formation on anode, oxide-coated anode,
and manganese dioxide cathode surfaces"

Discussion

Ken Tasaki (Mitsubishi Chemical)
"New Insight into Cycling Characteristics of Li-lon Battery Cells in a
Variety of Electrolytes™

Discussion
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7:30 am - 8:30 am
9:00 am - 12:30 pm

9:00 am - 9:40 am
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10:00 am
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11:30 am - 12:10 pm
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7:30 pm - 9:30 pm

7:30 pm - 8:10 pm

8:10 pm - 8:30 pm
8:30 pm - 9:10 pm

Breakfast

Beyond Traditional Li-lon Batteries
Discussion Leader: Venkat Srinivasan (Lawrence Berkeley National Lab)

Yet-Ming Chiang (MIT)
"New Device Architectures"

Discussion
Coffee Break

Doron Aurbach (Bar llan)
"Rechargeable Mg batteries: status report"

Discussion

Yang Shao-Horn (MIT)
"02 Electrocatalysis for Rechargeable Metal-Air Batteries: Challenges and
Opportunities"

Discussion
Lunch

Free Time
Poster Session
Dinner

Properties and Performance at the Electrode-Electrolyte
Interface
Discussion Leader: Ping Liu (Hughes Research Lab)

Anne Dillon (National Renewable Energy Lab)
"Enabling Durable High Rate Capability for High Capacity Li-lon
Electrodes”

Discussion
Kang Xu (Army Research Lab)



"Interfacing Electrolytes with Electrodes in Li lon Batteries"
9:10 pm - 9:30 pm  Discussion
7:30am - 8:30 am  Breakfast
9:00 am Departure
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