
19th International Conference on Advanced 
Batteries, Accumulators and Fuel Cells (ABAF 2018)

Editors: 

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. 87, No. 1

M. Sedlaríková

J. Vondrák

F. Klein



Copyright 2018 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 978-1-60768-864-8 (PDF)

Printed in the United States of America.



v 
 

ECS Transactions, Volume 87, Issue 1  

19th International Conference on Advanced Batteries, Accumulators and Fuel Cells  
(ABAF 2018)  

  
  

Table of Contents  

  
  
Preface  iii  
  

Chapter 1 

Lithium Batteries and Related Systems  

  
Performance of Graphite Negative Electrode in Lithium-Ion Battery Depending upon 
the Electrode Thickness  

J. Libich, M. Sedlarikova, J. Vondrák, J. Máca, P. Čudek, M. Fíbek, A. 
Chekannikov, W. Artner, G. Fafilek 

3  

  
Electrochemical Properties of Gel Polymer Electrolytes with Flame Retardant  
Used as Solvent  

I. Veselkova, M. Jahn, M. Sedlaříková, J. Vondrák  

15  

  
A Review of Different Electric Equivalent Circuit Models and Parameter 
Identification Methods of Lithium-Ion Batteries  

S. S. Madani, E. Schaltz, S. K. Kær 

23  

  
Effect of Bad Connection on Surface Temperature of Lithium-Ion Batteries by Using 
Infrared Thermography  

S. S. Madani, E. Schaltz, S. K. Kær 

39  

  
Investigation of the Effect of State-of-Charge and C-Rates on the Heat Loss and 
Efficiency of a Lithium-Ion Battery  

S. S. Madani, E. Schaltz, S. K. Kær  

51  

  
Lithium Salts Dissolved in EMIM Ionic Liquid  

J. Vondrak, M. Sedlaříková, J. Maca, J. Smilek  
59  

  
Layered LiNi1/3Mn1/3Co1/3O2 (NMC) with Optimized Morphology for Li-Ion Batteries  

M. Zukalova, J. Prochazka, B. Pitna Laskova, A. Zukal, L. Kavan  
67  

  



vi 
 

A Computational Study on the Effect of Stress Concentrations on Elasticity-
Electrochemistry Interactions in Li-Ion Battery Electrode Particle  

M. A. Ansari, P. Y. Kumbhar, N. Swaminathan  

77  

  
Gel Polymer Electrolytes Modified Nanoparticles or Copolymers and Polymerized in 
Magnetic and Electric Fields  

M. Jahn, I. Veselkova, M. Sedlaříková, M. Zatloukal, K. Bartušek  

83  

  
Organic Binder for the Lithium-Sulfur Batteries  

K. Jaššo, T. Kazda, P. Čudek  
93  

  
Cathode Material Based on S/C Composite for Li-S Batteries  

K. Gavalierová, D. Capková, A. Straková Fedorková, R. Oriňaková, M. Strečková, 
M. Hečková, P. Čudek  

99  

  
In-Situ X-Ray Study of Carbon Coated LiFePO4 for Li-Ion Battery in Different State 
of Charge  

L. Chladil, D. Kunický, P. Vanýsek, O. Čech  

107  

  
Innovating Methods Production High Energy Sulfur Based Electrode for Stable and 
Safer Lithium-Sulfur Batteries  

A. V. Markevych, E. M. Shembel, V. I. Redko  

115  

  
Gel Polymer Electrolytes for Lithium Cells Based on Various Methacrylates  

M. Jahn, S. Peterová, M. Sedlaříková, J. Vondrak, I. Veselkova  
123  

  
  

Chapter 2 

New Systems of Batteries  

  
Electrochemical Properties of Electrodes Based on Мn3O4, Mn2O3 in Non-Aqueous 
Electrolytes with Magnesium or Lithium Perchlorate  

R. Apostolova, A. V. Markevich, I. V. Kirsanova  

133  

  
Electrodes Based on Magnesium Alloys for Innovative Magnesium Batteries with 
Non-Aqueous Electrolytes  

I. M. Maksyuta, E. M. Shembel, A. V. Markevych, D. Bondar, I. V. Kirsanova  

145  

  
Advancement in Aluminium-Ion Batteries  

O. Čech, P. Benesova, A. F. Strakova, J. Kadlec  
153  

  



vii 
 

Dependence of Stability of the Polymerizesd Nickel Complexes with Schiff Bases on 
the Structure of the Ligand Diimine Bridge  

E. V. Alekseeva, V. A. Ershov, A. S. Konev, O. V. Levin  

167  

  
Electrochemical Properties of Magnesium Electrodes in Lithium Non-Aqueous 
Electrolytes. Perspective of High-Energy Hybrid Magnesium Batteries  

A. V. Markevych, E. M. Shembel  

179  

  
Air Purification and Filter Design for Mobile APU Based on PEM Fuel Cell  

J. Malis, M. Smid, M. Paidar, K. Bouzek  
189  

  
  

Chapter 3 

Photovoltaics  

  
Perovskite Solar Cells with Increased Resistance to Moisture  

D. Strachala, M. Kratochvíl, J. Hylský, A. Gajdoš, P. Čudek, J. Vaněk  
199  

  
Changes of the Active Perovskite Solar Cell Layer Caused by External Influences  

D. Strachala, M. Kratochvíl, J. Hylský, L. Chladil, A. Gajdoš, J. Vaněk  
205  

  
Numerical Model of the Simple Thermophotovoltaic Structure  

P. Vyroubal, L. Šimonová, P. Hlavatá, J. Maxa  
213  

  
Protection Against PID Degradation at Photovoltaic Cell Level  

J. Hylský, D. Strachala, P. Čudek, J. Vaněk  
221  

  
Changes in Properties of Perovskite Solar Cells during Their Lifetime  

T. Dvořák, V. Novák 
227  

  
Nanostructured Transparent Polymer Provides Innovation Design for Solar Cells. 
Increasing Energy and Improving Performance  

E. M. Shembel, V. I. Redko, T. V. Pastushkin, L. Yashchenko, N. Yarova, 
A. V. Markevych  

231  

  
Possibilities of Regeneration of a PID Degraded PV Cell  

E. Ovando, J. Hylský, D. Strachala, J. Vaněk, P. Vyroubal  
237  

  
  
 



viii 
 

Chapter 4 

Other Technology, Applications and Simulations  

  
Durability of a Li-Ion Battery Pack  

P. Vorel, D. Cervinka, M. Toman, J. Martis  
247  

  
Electrical Conductivity of Reduced Graphene Oxide Thin-Film Layers  

J. Vaněk, R. Mach 
253  

  
Fibrous Materials Prepared by Centrifugal Force Spinning  

O. Čech, P. Zitnik, P. Čudek, T. Kazda, P. Vanýsek, J. Kadlec  
261  

  
High-Frequency Model of Battery in Form of Transfer Function  

R. Cipin, M. Toman, P. Prochazka, I. Pazdera  
269  

  
Synergistic Effect of Innovating Electrode Technology and Eddy-Current 
Electromagnetic Impedance for Non-Destructive Testing are Resulting in Increasing 
Battery Power  

V. I. Redko, E. M. Shembel, T. V. Pastushkin, A. V. Markevych, A. Straková 
Fedorková, O. B. Girin, O. Kolomoyets, Y. Polishchuk  

275  

  
Thermal Network for Battery Cell Temperature Modeling  

M. Toman, R. Cipin, P. Vorel  
285  

  
Using a Strain Gauge for Pressure Measurement and Pressure Distribution Mapping 
within a Flow Measurement and Mapping Chamber  

R. Bayer  

291  

  
Study of Temperature Impacts on a Lithium-Ion Battery Thermal Behaviour by 
Employing Isothermal Calorimeter  

S. S. Madani, E. Schaltz, S. K. Kær  

295  

  
In Situ Measurement of PEIS of Lead Acid Battery Cell  

P. Křivík, S. Vaculík, P. Bača, J. Kazelle  
307  

  
Thermal Modelling of a Lithium Titanate Oxide Battery  

S. S. Madani, E. Schaltz, S. K. Kær  
315  

  
Finite Element Approach of Lithium Ion Battery Thermal Stress  

P. Vyroubal, T. Kazda, P. Hlavatá 
327  

  



ix 
 

Accumulation of Solar Hydrogen in the Photoelectrochemical System Based on CdSe 
Photoanode and MH Cathode  

I. A. Rusetskii, L. Shcherbakova, M. O. Danilov, I. A. Slobodyanyuk, 
G. Y. Kolbasov, S. Fomanyuk, Y. M. Solonin  

335  

  
Battery Powered Mini-Excavator  

P. Prochazka, I. Pazdera, R. Cipin, P. Vorel, J. Knobloch  
343  

  
An Innovative Power Supply System Dedicate for Roadheading Mining Machines  

B. Polnik  
349  

  
Battery-Powered Soldering Gun  

J. Martis, P. Vorel, D. Cervinka  
363  

  
Analysis of Pitot Tube Static Probe Angle in the Experimental Chamber Conditions  

P. Hlavatá, J. Maxa, P. Vyroubal  
369  

  
Using the Ideal and Real Gas Model for the Mathematical – Physics Analysis of the 
Experimental Chambre  

J. Maxa, P. Hlavatá, P. Vyroubal  

377  

  
Finite Methods for Lithium Ion Battery Simulation  

P. Vyroubal, T. Kazda, M. Mačák  
389  

  
Flow Evaluation in the Experimental Chamber for Supersonic Flow in Low Pressures  

P. Hlavatá, J. Maxa, P. Vyroubal  
397  

  
Analysis of the Impact of the Baffle Placement in the Supersonic Flow in the 
Differentially Pumped Chamber  

M. Bílek 

405  

  
Wind Effect Simulation on Photovoltaic Modules  

K. Jandova, M. Janda  
411  

  
Preparation and Corrosion of Biodegradable Iron Based Porous Materials  

J. Vondrák, M. Sedlaříková, A. Košíček, M. Hávová, J. Kadlec  
415  

  
Chemical Corrosion of Porous Iron Alloys Prepared Pyrolytically  

J. Vondrak, M. Sedlaříková, Z. Galánová, P. Čudek, T. Binar 
423  

  



x 
 

Change of Surface Texture Parameters of Ground Surfaces after Application of Hard 
and Abrasion Resistant Layers  

D. Dobrocký, Z. Pokorny, Z. Studený, P. Faltejsek, P. Dostál, N. Poláková  

431  

  
The Influence of Alloying Elements on Surface Hardness of Ferritic Nitrocarburizing 
Layers of Ball Screws  

Z. Pokorny, D. Dobrocký, P. Faltejsek  

443  

  
Corrosion Resistance of High Temperature Plasma Nitrided X12CrMoWVNbN10-1-1 
Martensitic Stainless Steel  

P. Faltejsek, D. Kusmič  

451  

  
  
Author Index  457  
 




