
Batteries – Theory, Modeling,                              
and Simulation
Editors: 

Sponsoring Division:

Published by

The Electrochemical Society
65 South Main Street, Building D
Pennington, NJ 08534-2839, USA
tel	 609 737 1902 
fax	 609 737 2743
www.electrochem.org

TM

Vol. 69, No. 1

Y. Qi

A. Van der Ven

P. Balbuena

Battery



Copyright 2015 by The Electrochemical Society.
All rights reserved.

This book has been registered with Copyright Clearance Center.
For further information, please contact the Copyright Clearance Center, 

Salem, Massachusetts.

Published by:

The Electrochemical Society
65 South Main Street

Pennington, New Jersey 08534-2839, USA

Telephone 609.737.1902
Fax 609.737.2743

e-mail: ecs@electrochem.org
Web: www.electrochem.org

ISSN 1938-6737 (online)
ISSN 1938-5862 (print)

ISSN 2151-2051 (cd-rom)

ISBN 978-1-62332-308-0 (CD-ROM)
ISBN 978-1-60768-666-8 (PDF)

Printed in the United States of America.



 

v 

 

ECS Transactions, Volume 69, Issue 1  

Batteries - Theory, Modeling, and Simulation  

  

  

Table of Contents  

  

  

Preface  iii  

  

Chapter 1 

Meso-scale Modeling and Systems Design  

  

Lithium Plating and Stripping in the Framework of a 3D Electrochemical Model  

S. Hein, A. Latz  

3  

  

Mesoscale Transport in Magnetite Electrodes for Lithium-Ion Batteries  

K. W. Knehr, N. W. Brady, C. N. Lininger, C. A. Cama, D. C. Bock, Z. Lin, 

A. C. Marschilok, K. J. Takeuchi, E. S. Takeuchi, A. C. West  

7  

  

Multiphysics Simulation of the Bromine Cathode: Cell Architecture and Electrode 

Optimization  

M. D. R. Kok, J. T. Gostick  

21  

  

Mesoscale Modeling and Simulation of Composition, Manufacturing, and 

Microstructure Effects on Electrical Conduction in Thermal Battery Cathodes  

E. L. Reinholz, S. A. Roberts, P. R. Schunk, C. A. Apblett  

37  

  

Analyzing Capacitive Characteristics of Lithium-Ion Batteries Using a Distribution 

Function of the Differential Capacity  

M. Schoenleber, E. Ivers-Tiffée  

45  

  

  

Chapter 2 

Poster Session  

  

Study of the Impedance Growth and Capacity Fade of High Power Lithium-Iron 

Phosphate, Valve Regulated Lead Acid, and Nickel Metal Hydride Batteries When 

Cycled in High Rated Pulsed Profiles  

C. Williams, M. J. Martin, D. A. Wetz Jr., C. G. Gnegy-Davidson  

53  

  



 

vi 

 

Discovery of New Anode SEI Forming Additives Using an in silico Evolutionary 

Approach  

S. E. Murdock, T. F. Hughes, S. H. Kwak, A. Goldberg, D. J. Giesen, Y. Cao, 

J. Sanders, J. Gavartin, G. K. P. Dathar, M. D. Halls  

67  

  

Thermal-Electrochemical Lithium-Ion Battery Simulations on Microstructure and 

Porous Electrode Scale  

A. Latz, J. Zausch  

75  

  

Reaction and Mass Transport Simulation of 3-Dimensional All-Solid-State                   

Lithium-Ion Batteries for the Optimum Structural Design  

F. Itoh, G. Inoue, M. Kawase  

83  

  

A Computational Model for Sodium Sulfur Battery Analysis  

H. Sezer, M. Aygun, J. H. Mason, E. Baran, I. B. Celik  

91  

  

  

Chapter 3 

Modeling of Electrochemistry and Interfaces  

  

Simulating an Applied Voltage in Molecular Dynamics Using Charge Optimized 

Many Body (COMB3) Potentials  

A. C. Antony, S. A. Akhade, T. Liang, M. J. Janik, J. K. Maranas, S. B. Sinnott  

103  

  

Dielectric Properties of Ethylene Carbonate and Propylene Carbonate Using 

Molecular Dynamics Simulations  

X. You, M. Chaudhari, S. Rempe, L. R. Pratt  

107  

  

(Invited) Challenges with Quantum Chemistry-Based Screening of Electrochemical 

Stability of Lithium Battery Electrolytes  

O. Borodin, M. Olguin, C. Spear, K. Leiter, J. Knap, G. Yushin, A. Childs, K. Xu  

113  

  

A Double-Layer Model for Describing the Effect of Solvation and Adsorption of Ions 

on Electrode Surfaces in Batteries  

J. Lück, A. Latz  

125  

  

Simulation and Modelling of the Solid Electrolyte Interphase with Varying Porosity  

F. Single, E. Karaca, B. Horstmann, A. Latz  

129  

  

  



 

vii 

 

Chapter 4 

Computational Materials Design and Mechanisms Understanding  

  

Effective Ionic Resistance in Battery Separators  

J. Hattendorff, J. Landesfeind, A. Ehrl, W. A. Wall, H. A. Gasteiger  

135  

  

  

Author Index  141  

 




