
a flavour of the way things are developing and the
reasons why the particular materials systems are
important. In this, all are highly successful,although
hereI mustinjectacaveatthatthereappearsto havebeen
a long lead-timein producingthis book. It appearedin
1998butalthoughthereis agratifyingly largenumberof
referencesnoneis laterthan1995andratherfew arepast
1990. In somecasesthis may not materially affect the
work, but in rapidly developingfields suchasnanopar-
ticles and lithium batteriesmany new advanceshave
beenmadethatmakethebookseema little bit outdated
(already!).

Somechapterscoverparticularmaterialstypes,whilst
others deal with particular properties or synthetic
techniques.This has the potential for overlapbetween
thechapters,but carefuleditinghasremovedthis pitfall.
The one thing that doesappearto havesufferedis the
index,which hassomenotableomissions—forexample,
I wasunableto find highTc superconductors’underHigh
Tc, Oxideor Superconductor,althoughthey arecovered
in the chapteron LayeredTransitionMetal Oxidesand
Chalcogenides.

Overall, the coverageis patchy, a major omission
beingthatof liquid crystals,which arehardlymentioned
at all. In the chapteron CVD, there is no mention of
GaAs,which is nowamajorplayerin thesolar-cellarea,
and preciouslittle of III/V materialsin general,which
have major applications in light-emitting (diode and
laser) devices.Thesesemiconductorsare probably the
largest CVD-producedmaterialsafter SnO2 for glass
coatings.Organic/inorganicmicroporoussolidssuchas
MeAlPOs(aluminiummethylphosphonates)aremissing
andthereis mentionof neitherporoussilicon nor nano-
engineering.

As an overview of the state-of-the-artin advanced
materials,this book is a very usefulguideandthereare
oneor two stunningpoints:for example,thegraphon p.
58whichshowstheuncharacterizedV(TCNE)x to havea
magneticcritical temperaturesome320°C abovethatof
any other molecular material and well above room
temperature.Thelist on p. 503of biomaterialsthathave
recentlybecomeunavailablefor medicaldevicemanu-
factureasaresultof worriesaboutpossiblelaw suits,and
thecostsimplied, is asstriking asit is depressingsincea
major crisis in the availability of implants of various
kindswill soonbeuponus.

Overall, the book is well producedand presented,
given its black andwhite, non-photographicformat,but
therearesomenotableproof-readingflaws;for example,
in Fig. 8.12 on p. 357, double bonds and five-
coordination C atoms are thrown about with gay
abandon,andsomefigures(suchasthat on p. 58) have
poor labelling.

An obvioustext for comparisonis Inorganic Materi-
als, edited by D. W. Bruce and D. O’Hare (Wiley,
Chichester,1992), which, however, concentrateson
inorganicfunctional materialsandhasa quite different
scope.Chemistryof AdvancedMaterialsis muchbroader
in scopeandthe only real overlapis in the biomaterials

area(althoughthenewbookis muchmoreapplications-
orientated)and in the chapteron charge-transfersalts.
For the chapter on charge-transfersalts, one of the
authorsis thesamein bothbooks,but againthescopeof
the currenttext is muchbroader,perhapsindicating the
advancesthat have beenmadein the intervening few
years.

Overall thebookis agoodreadandwell worthhaving
in the library.

D. J. COLE-HAMILTON

Universityof St Andrews,UK

Transition Metal Sulphides: Chemistry and Cat-
alysis
T. Weber, R. Prins and R. A. van Santen (eds)
Kluwer AcademicPublishers,Dordrecht,1998
364pages.£99
ISBN 0-7923-5255-6.

The chaptersin this book representcontributionsbased
on lecturespresentedat the NATO AdvancedResearch
Workshop on Challengesfor Sulphides in Materials
SciencesandCatalysis’heldin Bulgariatowardstheend
of 1997(eventhoughthe book in its besttypographical
errorsuggeststhatthesubjectis Maternal’Science!).The
subjectof the workshopwas predicatedon the rle of
transitionmetalsulphidesin thehydrotreatmentof crude
oil, wheremolybdenumsulphidescombinedwith either
cobalt or nickel supportedon g-aluminaform the basis
for industrialcatalysts.

The 12 chapterscover a large breadthin transition-
metal sulphidechemistryand are contributedby inter-
nationallyrespectedauthors.The generalappearanceof
the book is fine, althoughpoor original artwork from
someauthorsdoesdetractand occasionallyborderson
the unreadable.The chapterslargely break down into
threegroupscoveringstructureand characterizationof
solid-statematerials,reactivityof solublemetalsulphide
systems and catalytic aspects of supported metal
sulphides.

GeninandIbersgive a very nice overviewof a wide
rangeof solidmetalsulphideswhichsetsthescenerather
well, andwhichis complementedby achapterby Byskov
et al. on DensityFunctionalTheory(DFT) calculations
on sulphurbondingwhich alsoarguesthat the rle of the
promoter normally cobalt or nickel in the case of
commercial hydrodesulphurization(HDS) catalysts is
to createsitevacancies.Knowledgeof sulphurbondingis
of greatimportance,asrelatedby Hensen,de Beerand
vanSantenin their chapteronhowreactivitydependson
the nature of sulphur bonding. Further chaptersby
Knzinger and by de Jong et al. look at the structural
characterizationof supportedand unsupportedmetal
sulphides,while Kogan reportsmechanisticstudiesof
C–S bond cleavagereactionsand Zdrazil discussesthe
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effectsof catalystcompositionandpretreatmenton the
productdistribution in HDS, hydrodenitrogenationand
hydrodeoxygenationreactions.

HDS can also be carried out with soluble metal
complexes,this being explored in some of the early
chapters.Angelici discussesthe coordinationchemistry
of thiophenesandits relevanceto theHDSreactionwhile
Bianchini and Meli first look at hydrogenationand
hydrogenolysisof unsaturatedorganosulphursbefore
consideringdesulphurizationreactions.Hydrogen is a
key component of HDS processesand molecular
hydrogen complexes have been postulated to be
important intermediatesin HDS by solublecomplexes,
anareanicelydescribedin achapterby Morris.Finally in
this section, Kaim et al. look at the phenomenonof
chargetransferin a numberof heterobi-andtri-metallic
complexeswhich areheld togetherby bridgingsulphide
ligands.

Thelastchapter,by Gosselinkfrom Shell,takesavery
industrially oriented look at metal sulphides in the
contextof refineryprocessesandis extremelyuseful in
providinganindustrialperspectivein which to framethe
work discussedin theearlierchapters.

Forthosein theareaof metalsulphidechemistryor for
thosewantingan entry point to this field, the book has
much to commendit, althoughat £99 for 364 pagesit
cannotbedescribedasgoodvalue.

DUNCAN W. BRUCE

Universityof Exeter,UK

Liquid Chromatography±Mass Spectrometry
W. M. A. Niessen
2ndedn,Marcel Dekker,New York, 1999
viii � 634pages.US195
ISBN 0-8247-1936-0

This secondedition (634 pages,18 chapters)represents
Volume79of avastseriesof monographsdevotedto the
many aspectsof chromatography.The combinationof
liquid chromatographywith oneor anothertypeof mass
spectrometerasthe detector/analysersystemhasunder-
gone dramatic changes in the past 10 years and
commercial instruments are now largely computer-
controlled. The LC–MS combinationundoubtedlyre-
presents the most versatile, sensitive and reliable
techniquefor identifying low-volatility componentsof
complex mixtures; electrospray and atmospheric-
pressurechemical ionization are now the major inter-
faces.

After three introductorychapters,a further eight are
devotedto the technologyinvolved in combiningliquid
chromatographywith massspectrometeryasthedetector
system.This is followed by five chapterson environ-
mental,biochemical,pharmaceuticalandotherareasof
interest. The final two chaptersare concernedwith

related techniques.The extensive lists of references
included for each chapter will be invaluable to any
specialistin thefield; mostreferencesarepost-1983,and
thereis a shortbut usefulsectionon library searching.

There are, however, many criticisms of the way
materialis presentedandtherearemanyerrors.It would
havebeenhelpful to a non-specialistreaderif the many
abbreviations(such as APCI, TIC, CAMM) had been
listedanddefinedin a glossary.It would alsohavebeen
helpful if the book had included a summary of the
commercial instrumentmanufacturersand the current
costs.

Someof the descriptivepartsare oddly worded: for
example, fragmentationof M�., formed by electron
impact, is describedasobscuringthe molecularion (p.
34), and the needto vaporizea moleculefor electron
impactstudyis referredto asadisadvantageratherthana
limitation of the method (p. 33). It would have been
betterif structuralformulaehadbeennumbered(X, XI
etc.) andreferredto assuchin the text. Sectionsof the
text would havebeenmorereadableandunderstandable
if structural formulae had been included for specific
compoundsthat are named and discussed,e.g. the
alkaloidajmalicine,onp.467.A numberof thestructural
formulaethat are includedhavegrotesqueerrors,often
with two- or three-coordinateC and two-coordinateN
(e.g. pp. 375, 425, 431, 432, 484). Grammaticalerrors
and the erroneoususe of words aboundand it is also
unfortunatethat spelling errors in the text have been
incorporatedin the index. On p. 42, Eqn 2.15 doesnot
includea term for thevelocity of the ion, andon p. 539
wearetold thatfullerenessuchasC60 arenotdetectedby
protonNMR!

Evenwith thecriticismsmentionedabove,thisvolume
undoubtedlyupdatesinformation in an important tech-
nologicalareaandwill thereforebe of considerableuse
to themanyspecialists.

FRANK GLOCKLING

Universityof Oxford

Catalysis by Di- and Polynuclear Metal Cluster
Complexes
R. D. Adams and F. A. Cotton (eds)
Wiley-VCH, New York, 1998
x� 555pages.£100.
ISBN 0-471-23930-5

This is a good,very muchneededbookwhich discusses
an areavery muchat the forefront of moderninorganic
chemistry.The authorsareexpertsin the areaandtheir
expertiseshows. This is a well consideredtext and
embracesmostof thecurrentwork andviewsoncatalysis
by di- andpoly-nuclearmetalclustercomplexes.Themes
range from concepts and models for characterizing
homogeneousreactions catalysedby transition-metal
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