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Preface
This volume is the sixth of the series "Chemical Thermodynamics" edited by the OECD
Nuclear Energy Agency (NEA). It is a critical review of the Thermodynamic Data Base
of nickel and its compounds initiated by the Management Board of the NEA Thermo-
chemical Database Project Phase II (NEA TDB II).

The TDB Ni review team first met at the University of Leoben, Austria in
January 1999. Three subsequent plenary meetings were held at NEA Headquarters at
Issy-les-Moulineaux (France) in January 2001, October 2001 and in November 2002,
two were held at Leoben in May 2002 and in November 2003. Smaller working sub-
groups met at Lulea, Sweden in October 1999 and in April 2001. The Executive Group
of the Management Board provided scientific assistance in the implementation of the
NEA TDB Project Guidelines. Hans Wanner participated in meetings of the Review
Team as the designated member of the Executive Group. At the NEA Data Bank the
responsibility for the overall co-ordination of the Project was placed with Eric Osthols
(from its initiation in 1999 to February 2000), with Stina Lundberg (from March 2000
to September 2000) and with Federico Mompean (since September 2000). Federico
Mompean was in charge of the preparation of the successive drafts, updating the NEA
thermodynamic database and editing the book to its present final form, with assistance
of Myriam Illemassene, Jane Perrone, Katy Ben Said and Cristina Domenech-Orti.

Originally Willis Forsling, Lars Gunneriusson (Lulea University of Technol-
ogy, Sweden), Jerzy Bugajski, Heinz Gamsjager, and Wolfgang Preis (University of
Leoben, Austria) participated in the nickel project. In October 2001 Robert Lemire
joined the Review Team. As member, chairman and peer reviewer of previous NEA
TDB projects he contributed invaluable expertise to seeing the Ni review through to
completion. In August 2002 time constraints and the pressure of other commitments
forced Willis Forsling and Lars.Gunneriusson to resign from the Review Team and
Tamas Gajda, University of Szeged, Hungary, joined as a new member.

Although almost all of the members of the final review team contributed text
and comments to several chapters, primary responsibility for the different chapters was
divided as follows. Jerzy Bugajski prepared the sections on elemental nickel, silicon
compounds and complexes, germanium compounds and complexes and, with the
chairman, the section on boron compounds and complexes. Tamas Gajda drafted the
sections for halide and pseudohalide complexes, the section for hydroxo complexes, and
the sections on nitrato and thiocyanato complexes. Robert Lemire prepared Chapter VI,
Discussion of auxiliary data selection, the sections on halates, sulphates, phosphorus
compounds and complexes, arsenic compounds and complexes and, with the chairman,
the section on solid halides (he also extensively reviewed several of the other sections,
and revised the English throughout the text). Wolfgang Preis prepared the sections on
the oxide, the sulphides and the hydrogensulphido complexes and, with the chairman,
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VI PREFACE

the section on Ni(III,IV) hydroxides (for the Leoben group he also implemented a data
base for ionic strength corrections and calculations ensuring internal consistency of the
selected values). The chairman drafted the sections on aqua ions, hydroxides and car-
bonates.

The initial contributions from Willis Forsling and Lars Gunneriusson on halide
and pseudohalide complexes and (together with Wolfgang Preis) on hydroxo complexes
are gratefully acknowledged as they constituted the starting point for subsequent discus-
sions within the Review Team.

While there is no need to repeat the general purpose of this review a side effect
deserves mentioning. The selection of key values, e.g., for Ni2+(aq), revealed gaps in our
knowledge which may stimulate rewarding projects on the experimental thermodynam-
ics of nickel compounds.

Leoben, Austria, October 2004 Heinz Gamsjager, Chairman
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Note from the Chairman of the
NEA TDB Project Phase II

The need to make available a comprehensive, internationally recognised and quality-
assured chemical thermodynamic database that meets the modelling requirements for
the safety assessment of radioactive waste disposal systems prompted the Radioactive
Waste Management Committee (RWMC) of the OECD Nuclear Energy Agency (NEA)
to launch in 1984 the Thermochemical Database Project (NEA TDB) and to foster its
continuation as a semi-autonomous project known as NEA TDB Phase II in 1998.

The RWMC assigned a high priority to the critical review of relevant chemical
thermodynamic data of inorganic species and compounds of the actinides uranium,
neptunium, plutonium and americium, as well as the fission product technetium. The
first four books in this series on the chemical thermodynamics of uranium, americium,
neptunium and plutonium, and technetium originated from this initiative.

The organisation of Phase II of the TDB Project reflects the interest in many
OECD/NEA member countries for a timely compilation of the thermochemical data that
would meet the specific requirements of their developing national waste disposal pro-
grammes.

The NEA TDB Phase II Review Teams, comprising internationally recognised
experts in the field of chemical thermodynamics, exercise their scientific judgement in
an independent way during the preparation of the review reports. The work of these
Review Teams has also been subjected to further independent peer review.

Phase II of the TDB Project consisted of: (i) updating the existing, COD AT A-
compatible database for inorganic species and compounds of uranium, neptunium, plu-
tonium, americium and technetium, (ii) extending it to include selected data on inor-
ganic species and compounds of nickel, selenium and zirconium, (iii) and further adding
data on organic complexes of citrate, oxalate, EDTA and iso-saccharinic acid (ISA)
with uranium, neptunium, plutonium, americium, technetium, nickel, selenium, zirco-
nium and some other competing cations.

The NEA TDB Phase II objectives were formulated by the 17 participating or-
ganisations coming from the fields of radioactive waste management and nuclear regu-
lation. The TDB Management Board is assisted for technical matters by an Executive
Group of experts in chemical thermodynamics. In this second phase of the Project, the

IX



X NOTE FROM THE CHAIRMAN OF THE NEA TDB PROJECT PiIASEII

NEA acts as coordinator, ensuring the application of the Project Guidelines and liaising
with the Review Teams.

The present volume is the second one published within the scope of NEA TDB
Phase II and contains a database for inorganic species and compounds of nickel. We
trust that the efforts of the reviewers, the peer reviewers and the NEA Data Bank staff
merit the same high recognition from the broader scientific community as received for
previous volumes of this series.

Mehdi Askarieh
United Kingdom Nirex limited
Chairman of TDB Project Phase II Management Board
On behalf of the NEA TDB Project Phase II Participating Organisations:

ANSTO, Australia
ONDRAF/NIRAS, Belgium
RAWRA, Czech Republic
POSIVA, Finland
ANDRA, France
IPSN (now IRSN), France
FZK, Germany
JNC, Japan
ENRESA, Spain
SKB, Sweden
SKI, Sweden
HSK, Switzerland
PSI, Switzerland
BNFL, UK
Nirex, UK
DoE, USA



Editor's note

This is the sixth volume of a series of expert reviews of the chemical thermodynamics
of key chemical elements in nuclear technology and waste management. This volume is
devoted to the inorganic species and compounds of nickel. The tables contained in
Chapters III and IV list the currently selected thermodynamic values within the NEA
TDB Project. The database system developed at the NEA Data Bank, see Section II.6,
assures consistency among all the selected and auxiliary data sets.

The recommended thermodynamic data are the result of a critical assessment
of published information.. The values in the auxiliary data set, see Tables IV-1 and IV-2
have been adopted from CODATA key values or have been critically reviewed in this or
earlier volumes of the series.
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How to contact the NEA TDB Project

Information on the NEA and the TDB Project, on-line access to selected data
and computer programs, as well as many documents in electronic format are available at

www.nea.fr.

To contact the TDB project coordinator and the authors of the review reports,
send comments on the TDB reviews, or to request further information, please send
e-mail to tdb@nea.fr. If this is not possible, write to:

TDB project coordinator
OECD Nuclear Energy Agency, Data Bank
Le Seine-St. Germain
12, boulevard des lies
F-92130 Issy-les-Moulineaux
FRANCE

The NEA Data Bank provides a number of services that may be useful to the
reader of this book.

• The recommended data can be obtained via internet directly from the
NEA Data Bank.

• The NEA Data Bank maintains a library of computer programs in vari-
ous areas. This includes geochemical codes such as PHREEQE, EQ3/6,
MINEQL, MINTEQ and PHRQPITZ, in which chemical thermody-
namic data like those presented in this book are required as the basic in-
put data. These computer codes can be obtained on request from the
NEA Data Bank.
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