BOOK REVIEW

MINERALS AT THE NANOSCALE
Minerals at the Nanoscale is the European Mineralogical Union’s most
recently released volume in its series EMU Notes in Mineralogy. The
overall series has been exceptionally well done since the fi rst volume
in 1997, and this latest volume (#14, published in 2013) follows in that
tradition. To be honest, the only aspect of the entire book that I found
less than ideal was the title. Is the book about minerals that are literally
at the nanoscale, meaning it is about nanomineralogy, a burgeoning
field in the study of nanominerals and mineral nanoparticles, or is it
about the study of macroscopic minerals using techniques that give
us insight into their characteristics and behavior at the nanoscale?
Although this book considers both aspects, it is primarily about the
latter. Nine of the eleven chapters are mainly concerned with the study
of macroscopic minerals at nanoscale levels, while the two remaining
chapters cover vitally important segments of the nanomineral world:
clays, which are typically nanoscale in one dimension, and nanosized
iron, aluminum, and manganese oxides. From that point of view, the
book is quite unbalanced, but there is in fact one clear common denominator that holds the entire book together, that being the use of transmission electron microscopy (TEM) and its associated techniques as
the primary toolkit for studying all the fascinating nanoscale angles
that this book explores.

book, parts of chapters are devoted to
sample preparation, a procedure that is
exceptionally critical but nearly always
challenging in most TEM studies, as
well as to imaging methods and analytical techniques (EDX and EELS). The
portions of the chapters that hold this
information will be most useful to those
who are not at least somewhat familiar
with TEM instruments and technology.
Even if you have no TEM background,
this book will guide you well inside the
world of science that explores the underlying roots of mineral atomic
and defect structure and mineral physical/chemical behavior.

The technical editors of this book, Fernando Nieto of the University of
Granada, Granada, Spain, and Ken Livi of Johns Hopkins University in
Baltimore, Maryland, USA, both have long and distinguished histories
in the use of TEM and related techniques in geologic and environmental
science research. Further, the chapters in Minerals at the Nanoscale originated from lectures given at the 13th EMU School held at the University
of Granada in June 2013. I fi nd it remarkable that this volume appeared
only a month or two after the conference. What a great example for
all of us to follow, publishing so very rapidly when delays at each stage
are more commonly the norm. Here is a new book where the science
is still very fresh and completely up to date.

Nieto F, Livi KJT (eds) (2013) Minerals at the Nanoscale. EMU Notes in
Mineralogy 14, European Mineralogical Union, ISBN: 978-0903056-34-2, xv
+ 440 pp, £40 (institutions) or £25.50 (individuals)

Any volume in the EMU Notes in Mineralogy series, including Minerals
at the Nanoscale, can be purchased directly from the Mineralogical
Society of Great Britain and Ireland (www.minersoc.org), or from the
Mineralogical Society of America (www.minsocam.org).
Michael F. Hochella Jr., Virginia Tech

The fi rst transmission electron microscope was built a little more than
80 years ago, with the fi rst commercial instruments available shortly
thereafter in 1939. What is perhaps most surprising to me is not that
so much progress was made with the technique in the early years but
that, all these decades later, TEM is still advancing at an astounding
rate and is today used far more than ever before in nearly every branch
of physical and biological science and engineering. This revolution
has certainly not been lost on geoscientists and environmental scientists, with the exceptionally versatile TEM technique contributing
more and more every year. Imaging resolution has now achieved 0.5
Å (= 0.05 nm) using aberration-corrected columns. But TEM instruments also offer electron diffraction for material identification and
crystallographic work, energy-dispersive X-ray spectroscopy (EDS) for
chemical analysis, and electron energy loss spectroscopy (EELS) for
chemical analysis and oxidation state information. They also provide
spectacular 3-D tomography even below one-nanometer resolution
using high-angle annular dark-field (HAADF) detectors and state-ofthe-art scanning TEM (STEM). Much simpler and more affordable cells
are available now for working in gaseous and liquid environments at
various temperatures. Results have been spectacular, to say the least.
Is the modern TEM instrument the most versatile tool in mineralogy
today? Whatever your opinion is concerning this question, most will
probably agree that volume 14 of the EMU Notes in Mineralogy series
presents outstanding example after outstanding example of forefront
mineral science based primarily on recent TEM research.
The 11 chapters in this book are written by an international cast of
well-known and highly accomplished experts in TEM-based mineral
research, who discuss applications from mineral physics to soil science, and from metamorphic petrology to biominerals and environmental science. In general, it is well beyond the scope of this book to
teach or instruct in the theory, fundamentals, techniques, and applications of TEM. Several excellent comprehensive texts (sometimes in
multiple volumes) are available for this. Nevertheless, in this EMU
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RESEARCH ASSOCIATE ELECTRON MICROSCOPY
& MICROANALYSIS
The Department of Geosciences at Texas Tech University invites
applications for a Research Associate in Electron Microscopy and
X-ray micro-analysis. We seek applicants with a PhD or equivalent
experience with research interests or experience in geological, physical and materials sciences, environmental science, or related fields.
The successful candidate will have primary responsibility for a S-5000
cold-cathode Field Emission Scanning Electron Microscope and a
Hitachi S-4300 equipped with EDS, CL and EBSD detectors. The
facility also houses a S-8100 Transmission Electron Microscope and
familiarity with TEM would be a plus. Responsibilities for the position include day-to-day management, supervision and maintenance
of instrumentation, assist individuals and research groups with data
collection, contribute to the teaching of graduate level courses in
analytical techniques, assist with the development of new analytical
protocols, provide expertise and support for groups writing instrumentation and research grants or preparing data for publication,
and other related duties as assigned.
For more information about the application process please visit
http://www.depts.ttu.edu/gesc/ebeamposition. Applicants must
fill out the necessary online forms and submit a letter of application,
curriculum vitæ, a statement research experience, and names and
contact information (including e-mail address) of at least three professional references.
Information about Texas Tech University and the Department of
Geosciences may be found at www.ttu.edu and www.depts.ttu.
edu/gesc/. Questions regarding the position may be submitted via
e-mail to callum.hetherington@ttu.edu. Review of applicants will
begin 15 January 2014 and continue until the position is filled.
Texas Tech University is an affirmative action/equal opportunity
employer, committed to excellence through diversity. Texas Tech
welcomes applications from minorities, women, veterans and
persons with disabilities.
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