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Book reviews

Gmelin handbook of inorganic chemistry, 8th edition, Th — Thorium, Supplement
Volume C7: Compounds with Carbon: Carbonates, Thiocyanates, Alkoxides, Carboxy-
lates, Springer-Verlag, Berlin, etc., 1988, xiv + 162 pages, DM762. ISBN 3-540-
93570-3.

This is the tenth volume which the Gmelin Institute has published concerning the
chemistry of thorium (System No. 44), and is the fifth to deal with the ‘simple’
compounds of thorium (the indispensable volume on coordination compounds,
Supplement Volume E, was published in 1985). It is a quirk of the Gmelin system
that many of the compounds described in the volume under review here would have
comfortably fit within Supplement Volume E: learning to use Gmelin efficiently is
like spectral interpretation, the more that you do it, the better you become at it, and
the more valuable the result!

This volume (C7) is concerned exclusively with compounds containing both
thorium and carbon, but the reader should not be tricked into thinking that it deals
exclusively with carbides or organometallic compounds — neither compound type
is mentioned. This volume deals with O-bonding ligands (carbonates, alkoxides and
carboxylates) and N-bonding ligands (thiocyanates). It thus largely mirrors the
contents of Supplement Volume CI13 of Uraniom (1983). There is a high degree of
overlap between the contents of this volume and that of Supplement Volume DI
(properties of thorium ions in solution), the subject of the preceding review.

The first section (16 pages) describes the preparation and properties of thorium
carbonate complexes (e.g. [Th(CO,)s]°7), and their hydroxo (e.g. [Th(CO,),-
(OH),])°") and fluoro (e.g. [Th(CO,),F;]°") derivatives. This is followed by a
couple of pages which highlight that the area of thorium cyanide chemistry is well
overdue for investigation, and eight pages that demonstrate that the thiocyanato
complexes (e.g. [Th(NCS),]* ") have received considerably more attention than the
simpler cyanides.

Perhaps surprisingly, the chemistry of thorium alkoxides and phenoxides is also
rather poorly developed, deserving only twelve pages (which provide an excellent
coverage of the known facts). In particular, there is a marked dearth of crystallo-
graphically characterized complexes of this type. In contrast, carboxylate complexes
Jjustifiably merit 122 pages of text, and have been extensively studied. The volume
concludes with a final two pages, which describe the very limited known chemistry
of the thiolates, thiocarboxylates, carbamates, dithiocarbamates and diseleno-
carbamates. I find it quite remarkable, for instance, that there is only one recorded
thorium thiolate complex in the literature: if ever an area were rife for exploration,
it is this one.

It is an invaluable feature of this volume that so many of the references are to
Russian, Japanese and Chinese sources. Ken Bagnall’s expertise and knowledge
shine through on every page of this scholarly volume, and it is quite obvious that
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anyone working in this area must have access to this book, which maintains
Gmelin’s impeccable production standards, and has only one flaw. Its utility could
have been significantly enhanced by including a ligand formula index which covered
both this volume and Supplemen: Volume DI.

School of Chemistry and Molecular Sciences Kennet R. Seddon
University of Sussex, Brighton BN1 9QJ (U.K.)

Gmelin handbook of inorganic chemistry, 8th edition, Th — Thorium, Supplement
Volume D1: Properties of Thorium Ions in Solutions, Springer-Verlag, Berlin, etc.,
1988, xv + 171 pages, DM785. ISBN 3-54(0-93563-0.

This is the ninth volume which the Gmelin Institute has published concerning the
chemistry of thortum (System No. 44), and is the second to deal with its solution
chemistry (Supplement Volume D2, which appeared in 1985, describes aspects of
thorium solvent extraction). .

The fact that Th** is the largest tetravalent cation in the pertodic table adds to
the wealth of chemistry to be found in this volume (D17). However, this is balanced
by the somewhat restricted data sets (e.g. for electrochemical and transport proper-
ties) which exist for thorium in comparison with uranium. The central portion of
this volume (the chemical reactions of thorium in solution) reveals a considerable
overlap with the contents of Supplement Volume C7 (see following review), but the
material is presented in such a manner that it is clearly complementary rather than
repetitive.

The opening chapter (G. Marx; 12 pages) describes the physical properties of
thortium(IV) in aqueous solution (including densities, viscosities, diffusion coeffi-
cients, activity coefficients, vapour pressure measurements, and solution thermody-
namics), and is followed by a second short chapter (G. Marx; 9 pages) describing
the electrochemical properties of those solutions (including standard potentials,
polarography, and conductivity and mobility measurements). The third, and prin-
cipal, section (S. Ahrland, P.A. Baisden, G.R. Choppin and R.A. Torres; 122 pages)
describes the coordination chemistry of thorium(IV) in solution. After an excellent
introduction to the principles of the complexation of actinide ions in solution
(which would make a splendid text for final-year undergraduates), the hydrolysis of
Th** in water is discussed in detail. Stability constant measurements for Th**(aq)
with a wide range of common inorganic ligands (including halide, nitrate, thiocyanate
(cf. Supplement Volume C7), sulfite, sulfate, etc.) are then detailed, followed by a
similar (but much longer) section for organic ligands (in particular carboxylates
(again, cf. Supplement Volume C7) and ketones). The volume concludes with a
detailed coverage (26 pages; G. Marx) of precipitation and coprecipitation methods
for thorium(IV), of more interest to those involved in isotope separation work than
to coordination and organometallic chemists.

This volume is, as will be obvious to anyone opening it, an essential purchase for
all academic libraries, as well as those of the various Atomic Energy Authorities. As
usual, one cannot help but admire the high professional standards maintained by
the Gmelin Institute. This volume contains a wealth of well presented tabular and
graphical data, and is a credit to its authors. The only minor (indeed insignificant)



