The Electrochemical Society

Molten Salts and
lonic Liquids 16

at the 214t ECS Meeting

ECS Transactions Volume 16 No.49

October 12-17, 2008
Honolulu, Hawaii, USA

Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571
www.proceedings.com

ISBN: 978-1-61567-642-2

Some format issues inherent in the e-media version may also appear in this print version.



Copyright© (2008) by the Materials Research Society
All rights reserved.

Printed by Curran Associates, Inc. (2009)

For permission requests, please contact the Materials Research Society
at the address below.

Materials Research Society
Proceedings

506 Keystone Dr.
Warrendale, PA 15086

Phone: 724-779-3004 x 531
Fax: 724-779-4396

eproceedings@mrs.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com

proceedings



ECS Transactions, Volume 16, Issue 49
Molten Salts and Ionic Liquids 16
Table of Contents
Preface

Chapter 1
Max Bredig Award

Tentative Determination of the Acidity Level in Room Temperature Ionic Liquids
by Electrochemical Methods
C. Malherbe, T. Robert, L. Magna, H. Olivier-Bourbigou and B. Gilbert

Chapter 2

Synthesis, Structure, and Properties of Molten Salts and Ionic Liquids

From Molecules to Ions - Where do Modern Ionic Liquids Belong?
G. Driver and K. Johnson

How Polar are Ionic Liquids?
J. P. Hallett and T. Welton

Influence of Anion Structure on Transport Properties of Perfluorosulfonylamide
Ionic Liquids
T. Umecky, Y. Saito, S. Tsuzuki and H. Matsumoto

An XAFS Study of Niobium Chloride in the Ionic Liquid 1-Ethyl-3-Methyl
Imidazolium Chloride/Aluminum Chloride
D. Roeper, K. Pandya, G. T. Cheek and W. O'Grady

Surface Structure of 1-Hexyl-3-methyl-imidazolium
Bis(trifluoromethanesulfonyl)- imide Observed by High-resolution Rutherford
Backscattering Spectroscopy

A. Ohno, K. Nakajima, M. Suzuki and K. Kimura

Liquid Ordering Structure in Binary Room Temperature Ionic Liquids Based on
Aliphatic Quaternary Ammonium lons
M. Mizuhata, T. Minowa, M. Maekawa and S. Deki

3

19

33

39

53

61

69



Chapter 3
Applications of Molten Salts and Ionic Liquids

In Search of an "lonic Liquid Effect"
J. P. Hallett, C. L. Liotta, G. Ranieri and T. Welton

Wind to Ammonia: Electrochemical Processes in Room Temperature lonic
Liquids
T. M. Pappenfus, K. Lee, L. M. Thoma and C. R. Dukart

Waste Water Remediation Using Electrochemically Cycled Extractants in Room
Temperature Ionic Liquids
M. Carter, R. Bley, J. Clark and C. Marotta

Esterification in Ionic Liquids: The Influence of Solvent Basicity
T. P. Wells, J. P. Hallett, C. Williams and T. Welton

Exploring the Influence of Tonic Liquid Ion Structure on Cellulose Solvation
K. Brown, X. Geng, W. McDanel and W. Henderson

The Structure and Dynamics of Silk and Cellulose Dissolved in lonic Liquids

P. C. Trulove, W. M. Reichert, H. C. De Long, S. Kline, S. Rahatekar, J. Gilman

and M. Muthukumar

Processing of Natural Fibers Nanocomposites Using lonic Liquids

S. Rahatekar, A. Rasheed, R. Jain, M. Zammaranoa, K. K. Koziol, A. H. Windle,

S. Kumar and J. Gilman

Ionic Liquids in the Preparation of Biopolymer Composite Materials
L. Haverhals, T. A. Isaacs, E. Page, W. M. Reichert, H. C. De Long and
P. C. Trulove

Nonaqueous Solvatochromatic Behavior of Nile Blue A Perchlorate in
Imidazolium-Exchanged Clays and its Implication Toward Exfoliation in
Polymeric Composites

D. M. Fox, P. C. Trulove, H. C. De Long, J. Gilman and P. H. Maupin

The Mechanism of Absorption of CO2 in Ionic Liquids: a Computational and
Raman Spectroscopy Study
W. M. Reichert, W. Eucker, P. C. Trulove, J. J. Urban and H. C. De Long

81

89

95

103

107

111

119

129

141

151



Variable Emittance Electrochemical Devices for Spacecraft Application based on 165
Ionic Liquids Coupled with Conducting Polymers
P. Chandrasekhar, B. Zay, S. Barbolt, R. Werner, G. Birur and A. Paris

Ionic Liquid Polyoxometalates as Light Emitting Materials 171
D. Ortiz-Acosta, G. Purdy, B. Scott, B. Bennett, R. Muenchausen, E. McKigney,
R. Gilbertson and R. E. Del Sesto

Investigation of the PEO-[C2mim]CF3SO3-LiCF3S03 Ternary System 181
C. M. Burba

Low Temperature Operation of the Cell Na/B"-Alumina/S(IV) in AICI3-NaCl Melt 189
T. J. Dunstan and J. Caja

Chapter 4
High Temperature Molten Salts
Solid State Electro-Reduction in Liquid Salts 205
G. Chen
Optimization of the FFC Cambridge Process for NiTi Production 211

B. K. Jackson, M. Jackson, D. Dye, D. Inman and R. Dashwood

Influence of Bath Composition on Ti Electrolysis in CaF2-CaO-TiO2 Melt 221
T. Takenaka, M. Sugawara, H. Matsuo, A. Matsuyama and M. Kawakami

Titanium Production from Oxycarbide Anodes 229
O. S. Kjos, G. Haarberg and A. Martinez

Electrolytic Reduction of Solid SiO, in Molten CaCl, for the Production of 239
Solar-grade Silicon
T. Nohira, N. Kani, T. Tsuda and R. Hagiwara

Production of Tantalum Fine Powder by Reduction of Tantalum Chloride with 247
Zinc
Y. Hoshino, O. Takeda, M. Hoshi and Y. Sato

Direct Reduction of Liquid V205 in Molten CaCl2 255
Y. Oka and R. O. Suzuki

Calciothermic Reduction of TiCl4 Gas during the Electrolysis of CaCI2 Melt 265
R. O. Suzuki and T. Naito



The Role of Chromium in the Hot Corrosion of Metals
R. A. Rapp and N. Otsuka

A Comparison of the Behavior in Molten Sulfate of Oxidized and Carburized Type
304 Austenitic Steel over 2000 Hours and the Quantitative Analysis of Corrosion
Products in the Melt by a Novel Treatment of Their Absorption Spectra

T. R. Griffiths and N. Phillips

Solubility of Calcium in CaCl2-CaO
S. Shaw and R. Watson

Diffusion Kinetics for the Electrochemical Reduction of Fe (III) Species in Molten
NaCl-FeCls
G. Haarberg and M. Keppert

Electrical conductivity of the (KF-AlF3)-NaF-LiF Molten System with A1203
additions at Low Cryolite Ratio
A. Dedyukhin, A. Apisarov, O. Tkacheva, A. A. Redkin, Y. Zaikov, A. Frolov and
A. Gusev

A Study of Uranium(V) Species in Alkali Chloride Melts
V. A. Volkovich, D. Aleksandrov, B. Vasin, T. Khabibullin, I. Polovov and
T. R. Griffiths

Electrochemical and Spectroscopic Properties of Tellurium in Fused Alkali
Chlorides
V. A. Volkovich, G. Kabaev, I. Polovov, B. Vasin and T. R. Griffiths

Levitation / CO2 Laser Melting and Glass Formation in MgO Rich Mixtures with
Si02: Raman Spectra and Structure
A. Kalampounias, N. Nasikas and G. N. Papatheodorou

Corrosion of Constructive Materials in Niobium-containing Melts
A. Abramov, I. Polovov, V. A. Volkovich, O. Rebrin and T. R. Griffiths

Inert Anodes for Oxygen Evolution in Molten Salts
E. Kvalheim, G. Haarberg, A. Martinez and H. M. Jahren

Standard Rate Constants of Charge Transfer for the Nb(V)/Nb(IV) Redox Couple
in CsCIl-K2NbF7 Melt
A. Popova and S. A. Kuznetsov

271

283

301

309

317

325

335

343

357

367

375



Chapter 5
Electrodeposition in Molten Salts and Ionic Liquids

Aluminum UPD and Alloy Formation on (111)-Textured Au in AICI3-EMIC
G. R. Stafford and G. Haarberg

Potentiodynamic Polarization of Platinum and Aluminum in AICI3-[P14,6,6,6]Cl
Melts
J. Vaughan and D. Dreisinger

Application of the Electrochemical Quartz Crystal Microbalance for the
Investigation of Metal Depositions from Ionic Liquids
A. Ispas, A. Bund and F. Endres

EQCM Measurement of Ag(I) / Ag Reaction in an Imide-type Room-temperature
Tonic Liquid
N. Serizawa, Y. Katayama and T. Miura

Electrochemical Production of Sm-Co Thin Film in Molten LiCl-KCI System
O. Takeda, T. Ideno, E. Nakamura and Y. Sato

Influence of Some Factors upon Electrodeposition of Liquid Li and Mg
T. Takenaka, K. Shigeta, H. Masuhama and K. Kubota

Electrodeposition of Aluminum from lonic Liquids
K. Yosimura, K. Miyahara and M. Matsunaga

Study of Processes of Pt, Pd, Rh Electrodeposition as Powders or Coatings from
Low-Temperature Carbamide, Acetamide, Imidazol-Based Melts
A. V. Savchuk, N. Tumanova and S. Kochetova

Cu-Sn Alloy Metallization of Polymer through Reduction-Diffusion Method Using
Ionic Liquid Bath at Medium-Low Temperature
A. Ito, K. Murase, T. Ichii and H. Sugimura

Effect of Electrolyte Composition and Anode Material on Current Efficiency for
NF3 Formation in Electrolytic Synthesis using Diamond Anode
A. Nishida, A. Kobayashi, H. Omori, M. Inaba, M. Uno, Y. Nishiki, T. Furuta
and A. Tasaka

385

397

411

421

431

441

449

453

461

469



Distribution of Impurities during Vanadium Electrorefining and Determination of
Optimal Conditions of the Process
I. Polovov, M. Chernyshov, V. A. Volkovich, G. Nechkin, O. Rebrin, A. Rylov
and T. R. Griffiths

Underpotential Deposition Modification of a Nanoporous Au Electrode Fabricated
by Alloying/Dealloying in a Room Temperature lonic Liquid
J. Huang

Chapter 6
Electrochemistry in Ionic Liquids

Electrochemical Studies of Titanium Chlorides in Ionic Liquids
G. T. Cheek, D. Canby and W. O'Grady

Molecular Electrochemistry and Redox Catalysis in Ionic Liquids
R. Barhdadi, C. Comminges, A. P. Doherty, E. Marley, M. Troupel and
S. Pentlavalli

Effect of CsF-concentration on Electrolytic Conductivity, Viscosity, and Anode
Reaction of Nickel Electrode in (CH3)3N-CsF-HF System at Room Temperature
A. Tasaka, K. Nakanishi, N. Masuda, T. Nakai, K. Momota and M. Inaba

Electrochemical Behavior of Copper(I) Oxide in Urea-Choline Chloride Room-
Temperature Melts
T. Tsuda, L. Boyd, S. Kuwabata and C. L. Hussey

Electrochemical Studies of the Fries Rearrangement in Ionic Liquids
G. T. Cheek

Electrochemical Double-Layer Structure of Pt Electrode/Ionic Liquids Interface
Studied by in situ IR-visible Sum Frequency Generation Spectroscopy

W. Zhou, S. Inoue, T. lwahashi, K. Kanai, K. Seki, T. Miyamae, D. Kim,

Y. Katayama and Y. Ouchi

Electrical Double Layer Structure at Bi(111)|1-ethyl-3-methyl-imidazolium
Tetrafluoroborate Interface
L. Siinor, K. Lust and E. Lust

Electrochemical Behavior of Vanadium Oxides in Chloride-Fluoride Melts
S. Devyatkin

479

489

497

503

517

529

541

545

559

569



Electrochemical Behavior of Ferrocenylthiol / Alkanethiol Binary SAM in Ionic
Liquids
Q. Sun, K. Murase, T. Ichii and H. Sugimura

Electrochemical Behaviour of Depolarized Reducing Gas Anodes in Molten Salts
S. Xiao, T. Mokkelbost, G. Haarberg, A. Ratvik, J. Kvello, K. S. Osen and
H. Zhu

Electrode Kinetics of Ferrocenium/ferrocene in Room-temperature Ionic Liquids
N. Tachikawa, Y. Katayama and T. Miura

Author Index

575

583

589

597





