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Turning Windows into
Mirrors

The metal-insularor transition in rare earth
hydrides, especially ytorium hydrides are in-
triguing due to the L‘hangc 1 ﬂptical and elec-
tronic propertics of the marerial that occurs,
Work on this subject is detailed in "Light-
Induced Metal-Insulator Transition in a Swit-
chable Mirror,” by A. E Th. Hoekstra, A. 5.
Roy, T. F. Rosenbaum, R. Griessen, R. J.
Wijngaarden, and N. J. Koeman, Phys. Rene
Letr. 86 (23] 5349 - 5352 (2001), and sum-
marized in “Switch-Hirrer Marterials Tanra-
lize Theorists,” b:.-r David Voss, Science 292
1987 (2001).

It has been known for some time that
certain materials can be d{:-pcd with h}-‘dm—
gen to change them from metal conductors
to clear insulators (called the Mot transition
after Sir Meville Motr, who worked on che
theory of metal to insulator transitions). This
recent work shows that the opposite can also
be achieved, and it also tries o provide some
clues to the true nature of the metal-insula-
tor Lransition.

The clear to opaque transition in this case
was attained through exposure to UV light
and maintaining the material at a controlled
low temperature. Ar the same time the ma-
terial changed from clear to opaque, the con-
ductivity increased, and the material changed
from an insulator to a conductor. This
change in yrerium hydride is continuous and
is not accompanied by a structural phase tran-
sition, as is the case in most Mott-Hubbard
systems. It is this fact that may shed light on
the eritical behavior of such materials. &

History of Rare Earths in
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The Green Challenge

A new yurium coating has won this year’s Presidential Green Chemistry Challenge
Award in the designing safer chemicals category. The coating is manufactured by PPG
Industries and is used instead of lead in paint primer coats on cars. New cars from Ford,
Missan, or Mitsubishi made in North America currently use the new coating. An arricle
detailing the awards, "Accepting the Green Challenge,” appeared in CerEN 77 [27] 24 - 28
(2001). Informartion from this article was also obrained from hcep://www.epa.gov/
opptintr/greenchemistry/presgec.hum.

The Presidential Green Chemistry Challenge Awards were first given in 1995, and were
designed as a competition to promote economical but environmentally friendly chemical
products. The awards are administered by the Environmental Protection Agency’s Green
Chemistry Program, and are operated in conjunction with approximarely 20 entities from
industry, government, academia, and other organizations. Nominations are accepted in five
categories, and the work presented in each nomination must have been carried ourt in the
U.S. in the prior 5-year period. The Awards Program is open to all individuals, groups, and
organizations, both non-profit and for profit, including academia, government, and indus-
Lry.

PPG Industries introduced the first cationic electrodeposition primer in 1976. Their
coating technology was put into use throughout the automotive industry, and now almost
all automobiles have a primer coar using PPG’s technology. Up to now, lead has been used
in this process because of its superior corrosion resistance, and lead is very effective for
protecting the cold rolled steel which is still commeonly used, especially in lower priced
vehicles.. And in spite of the known toxicity of lead, it had been allowed up to 1000 ppm
in electrodeposirted coatings and exempted from stricter regulation because no better sub-
stitute was available. PPG has been looking for a replacement for lead for over 20 years,
and yrtrium coatings are the viable solution. Yurium coatings had proven to be just as
effective in preventing corrosion and provides as smooth a painting surface as lead, and it
is a common element in nature, with even more yterium present in the earth’s crust chan lead
and silver,

Yreerium oxide is not known to pose any health risks or environmental problems, and is
nontoxic when compared to lead (this is shown in rats by an LD30 of}ll}g.’kg}, It is cost
effective because at half the weight of lead, less volatile organic compounds are emitted
during application since half the amount relative to lead is used, and no equipment changes
are needed to utilize che VEErium coating in PPGs Power-Prime electrodeposition system.
The use of yterium also eliminates the need to use chrome and reduces the need for nickel
in the meral pretreatment used on the body of the automobile before the electrocoar. As
the new yterium process is implemented, it will reduce up ro 25,000 pounds of chrome and
50,000 pounds of nickel annually, and over the next several years will remove over one
million pounds of lead from the electrocoat applications of PPG customers. A
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Rl:f:nn2 Laves Phases

RCo, cubic Laves phases have been of
particular interest in solid state physics for
over 20 years. The reason for their popular-
ity is that the series meets most of the re-
quirements for a rrue model marterial. Many
of the phenomena associated with these
materials are caused by mainly one or pos-
sible two dominating mechanisms, which
makes modeling of their physical proper-
ties possible with fairly simple theory, A re-
cent topical review on the subject, “Physical
properties of RCo, Laves phases,” by E.
Gratz and A. 5. Markosyan, appears in /.
Phys., Condens. Matzer 13 R385 - R413 (2001).

A variety of magnetic phenomena that
occur in RCo, phases are covered in this re-
view. The relation of the magneric features
to the position of the Fermi level is argued
to be critical. The properties discussed in
the review include magnetic, magnetoelastic,
and transport properties of RCo, and re-
lated compounds, with differentiation made
between magnetic and nonmagnetic rare
earth elements. Irinerant electron magnetism
and spin fluctuation appearance is discussed,
including how spin fluctuations influence
susceptibility, thermal expansion, and trans-
port phenomena. Specific properties men-
tioned in the article include electrical resistiv-
ity, thermal conductivity, thermopower,
magnetoresistance, magnetostriction, crystal
structure, and magnetic structure.

Substitutions for both the Co atoms and
the R atoms were made for clarificarion of
the interaction between the R and Co
sublatrices. These helped show the hybrid-
ization of the 3d and 4d or 5d bands of the
Co and R elements. Metamagnertic transi-
tions in the materials are closely related to
this hybridization. The position of the Fermi
level in relation to a steep feature in the en-
ergy dependence of the density of states
causes temperature induced spin fluctuarions,
which influence many physical properties of
the Co Laves phases. The theories drawn
from the behavior of the Laves phases are
now being applied to other intermerallics
with lower symmetry and more complicated
magnetic behavior. The discussions through-
out the paper are thorough and explain the
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reasoning behind the theories relatively well.
The work is supported by 20 figures, 27
equations, and 72 references.

For more information on this subject,
E. Gratz may be contacted ar the Insticute
for Experimental Physics, Technical Univer-
sity Vienna, Wiedner Hauptstrasse 8-10, A-
1040, Austria; e-mail: graczz@xphys.
tuwien.ac.at. A. 5. Markosyan can be reached
at Laboratory of Problems for Magnetism,
Faculty of Physics, M. V. Lomonosov Mos-
cow State University, 119899 Moscow, Rus-

sia; e-mail: mark@plms.phys.msu.su. &

E-Mail Subscription

Subscribers to the RIC News can request
to receive their copies via e-mail. This repre-
sents a vastly improved time-of-delivery over
surface and airmail. In fact, the e-mail ver-
sion will be available before the print ver-
sion has even been mailed. le is now avail-
able in M5Word, .pdf, HTML, or text-only
formats.

To receive the RIC News via e-muail,
plfast: speciﬁ( which format you would pre-
fer, and send your e-mail address o RIC,
112 Wilhelm Hall, lowa State University,
Ames, [A 50011-3020 USA or

ric@ameslab.gov. A
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Chromatographic Rare
Earth Separation

Analysis of the rare earth content of
naturally occurring and man-made materials
is the focus of a review article that appeared
recently in Separation Science and Technology 36
[58c6] 1257 — 1282 (2001). The review is
“Analytical-scale separations of the lan-
thanides: a review of techniques and funda-
mentals,” by Kenneth L. Nash and Mark P
Jensen.

Rare earth separation on an analytical
scale is widely used in a number of areas,
including mineral exploration, fundamental
geology and geochemistry, materials science,
and the nuclear indusery. The focus of this
review is on chromatographic separation
methods in use today.

The analysis of the rare earth content
of materials is typically a destructive pro-
cess. Often, the rare earths as a group are
separated from the rest of the sample (the
preconcentrated separation] and then are
separated and quantified into individual rare
earths. Chromatography is a popular method
of separation, because of its relatively low
cost and high sensitivity, especially when ap-
plied to preconcentrated rare earths.

The most successful chromatographic
techniques are adsorption and partition chro-
matography, ion-pair chromatography, cat-
ion exchange chromatography, ion chroma-
tography, and extraction chromatography.
Capillary electrophoresis has also been used
recently, but has not met with a great deal
of success yet. Descriptions of the meth-
ods used are included in the article, with some
comparison of effectiveness, and a few other
techniques are mentioned, with reasons why
they are considered to be less effective and
accurare.

Details on detection methods, such as
ICP-AES, neurtron activation analysis, meth-
ods based on optical properties, and post-
column derivatization with colorimerric in-
dicator ligands, are described. Some dis-
cussion on chemical reactions and thermo-
dynamics involved in the separation pro-
cesses is also present throughout the text.
Yrerium's behavior in lanthanide analysis also

23rd RERC

The 23" Rare Earth Research Conference will be held July 13-18, 2002, at the Uni-
versity of California, Davis, California, USA. The conference is billed as an international
meeting devoted to f-element science and rechnology.

According to Susan M. Kauzlarich, Conference Chair, “it will be an exciting cross-
disciplinary meeting involving scientists doing rescarch in many different areas. The high-
light of the meeting is the Spedding Award.” The Frank H. Spedding Award is given at
each meeting of the Rare Earth Research Conference for excellence in rare earth re-
search. The conference will begin on Saturday evening with the registration and welcome
reception. The lectures, parallel sessions on specialized topics and poster sessions will be
held from Sunday, July 14 to Thursday evening, July 18. Abstracts will be accepted
beginning mid-December 2001 through January 15, 2002. Registrations are due by June
1,2002.

The conference is held every 3 years and draws about 180 attendees. There is an
award lecture, one plenary speaker each day, and two concurrent sessions. There are also
about 150 poster presentations divided into 3 poster sessions. One night of the confer-
ence will have a banquet and no evening session. “The banquet dinner will include a
private tour and tasting at St. Supery in Napa Valley,” said Kauzlarich.

The 23" RERC is also seeking sponsors for the meering, They are asking chat inter-
ested parties consider a tax deductible donation of $500 - $2000 to help pay for travel
for invited speakers, to help defer the cost for a graduate student, or to host a social hour
at one of the poster sessions. Three to five booths for exhibitors will also be available at

$2000/booth.

For more information about the conference or about sponsoring the conference,
contact Professor Susan M. Kauzlarich, General Conference Chair and Treasurer, Uni-
versity of California, Department of Chemistry, One Shields Ave., Davis, California
95616 USA, Tel: (530) 752-4756, Fax: (330) 752-8995, e-mail: smkauzlarich@ucdavis.
edu. The interner site for the conference is htrp:/fwww.cevs.ucdavis.edu/Cofred/Pub-
lic; follow the links under academic conferences. For more information on the Frank H.,
Spedding Award, contact Lynda Soderholm ar Argonne National Laboratory, Chemistry
Division, 9700 South Cass Avenue, Argonne, IL 60439. Tel: 630-252-4364, Fax: 630-
252-9289, e-mail: ls@anl.gov. &

is discussed, with details on the correlation
of specific properties of yurium and other
rare earths. The periodicity present in the
rare earths is also a factor thar affects sepa-
ration results and receives some treatment in
this article. Specific areas of application of
the chromatographic separation techniques
cach receive some space in the article, with
discussions tailored to the details of each area.

Chromarographic analysis leaves room
for more study. Advances can yer be made
in higher sensitivity, and other techniques
show promise and can be studied further.
The authors believe even the oldest techniques
in use are not yet fully understood and can
still pravide the basis for further study. Sev-
eral other possible areas of study, such as
NMR spectroscopy and UV-visible spectro-

photometry/fluorescence, can help improve
the interpretations of thermodynamic dara.
This review is supported by five figures,
seven equations, and 81 references. For more
information, Kenneth Nash and Mark Jensen
can be contacted at the Chemistry Division,
Argonne National Laboratory, 9700 S. Cass
Ave., Argonne, Illinois 60439-4831 USA,
A

Newsletter on the Web

A paperless alternative to receiving an
clectronic form of the RIC News via e-mail
is to access our website: hrep://www.
ameslab.gov/ric, where current and previ-
ous issues of the RIC News are available, along
with general informarion about the Rare-
earth Information Center and a list of our
sponsors, 4







