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This internationally
kmown group of rare-
earth resaarchers got 1o~
gether to view a digalay
of French-produced
rare earths during the
Paris-Grenoble meating.
From left are F.H.
Spedding, lowa State
University, Ames, lowa,
USA; E.F. Bertaut, Na-
tional Center for Scien-
tific RAesearch, |
Grenoble, France; E.M.
Savitskii, Institute of
Metallurgy of A.A,
Baikow, Academy of
Sciences, U.5.5.R.,
Moscow;: and Felix
Trombe, National Cen-
ter for Scientific Ae-
search, Bellevue and
Montlouis, France.

International Conference

In early May the French National Center for Scientific Research
sponsored and served as hosts for a six-day meeting on the rare earths.
Furthermore, their gracious financial assistance enabled a number of
non-French scientists to attend the Conference who otherwise might not
have participated. Of the 200 persons attending the Conference, most
came from Western Europe, but there were also scientists from Canada,
Hungary, Romania, the U.5.A. and the U.S.5.R.

The first three days (May 5-7) of the meeting were spent in Paris, where
the Conference dealt with the metallurgy, chemistry and optical behavior
of the rare earths (a complete list of the papers presented at the
Conference follows this story). The last half of the Conference (May 8-10)
was held in Grenoble, where the emphasis was on solid state physics.

The Paris portion of the Conference was organized by Dr. F. Trombe
and his co-workers and the Grenoble portion by Dr. E.F. Bertaut and his
co-workers. Both groups are to be commended for the excellent
Conference and their kind hospitality.

The keynote speaker at the Conference was Dr. F.H. Spedding, lowa
State University, Ames, lowa, who spoke on *The Preparation, Handling
and Properties of “*Pure” Rare Earth Metals.’

All attendees were given a copy of the abstracts of the papers presented
at the Conference. Furthermore, the Conference Proceedings will be
published in two volumes, one for the Paris half and the other for the
Grenoble half. As soon as these volumes are published RIC News will
announce their availability.

Fifteen Firms
Support RIC

The publication of RIC News for
at least another year, and the
resumption of RIC's inguiry an-
swering function have been assured
through a broadened base of finan-
cial support from 15 of the world’s
leading rare-earth producers.

Begun as a U.S. Atomic Energy
Commission information center in
1966, RIC faced extinction when
the AEC was forced to withdraw its
support of the Center in 1968,
However, grants to lowa State Uni-
versity’s Institute for Atomic Re-
search from five American rare-
earth companies made it possible
to continue publication of RIC
News,

The original five industrial sup-
porters of RIC have been joined by
10 more companies representing
seven countries, including the U5,
for support of the Center through
July 1970.

Financial support for RIC now
comes from American Metallurgical
Products Co., USA; American Pot-
ash & Chemical Corp., a subsidiary
of Kerr-McGee, USA:. Elettro-
chimical Italiana delle Terre Rare,
Italy; Th. Goldschmidt A.-G.,
Germany; W.R. Grace & Co., USA;
Indian Rare Earths, Ltd., India;
Leico Industries, Inc., USA.

Michigan Chemical Corp., USA;
Molybdenum Corporation of Amer-
ica, USA; Pechiney-Saint Gobain,
France; Research Chemicals Divi-
sion, Nuclear Corporation of Amer-
ica, USA; Ronson Metals Corp.,
USA; Shin-Etsu Chemical Industry

(Continued on Page 7)
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International Conference Program
PARIS SESSIONS

1. General Metallurgy
F.H. Spedding. BJ. Beawdry, J. Croat et I Palmer: The preparacion, havdling  and
preopertivs of «pures raee carth setaly, *
E.M. Savitskii, V.F. Terckhova, R.5. Torchinova, LA, Markova, OF, Naumkin et V.E.
kolesnichenko: L'etude des propriciés physigues ot chimigues &alliages des terees rares. *
E. Parthé: Quelgues principes struciuranx des compaoses fernaires mctalligues des terres
rures. *
K.A. Gschneidner Jr; Aoy cheory of the rare cartih metals, ®
G. Schiffmacher, G. Malé et F. Trombe: Préparation des métaux des forres rares par
reduction métallothenmique de lears oxvdes,

2. Oxices and Ternary Oxides
G, Weber et L.R. Eyring: The transport propertivs of rare carth oxides. *
5. Anderson: The change of oxide structires by andon sustication. *
R. Hoppe: Die rerndren Oxide der seltenen Erden mir Alkalimétalien. *
H. Birnighausen: The crystal structure of Likuz0g4*.
M. Gondrand et A. Waintal: Erude des composés TLIO2. Mise en évidence d'une nouvelle
Jorme TLIO2 (T étant une terve rare) abienwe par haute pression of o hawte température.
F.A. Paris, J.M. Paris, G. Szado, G, Paris et B, Vullicrmet: Obcention o oxydes inivees er de
solurions solides contenant des lanthanides,
). Loriers, G. Villers, F. Clerc et 5. Lacour: Les prenafs de neadyme-fer-scandium,
Conditions dexistence. Etnde cristallograpliique et propriéiés magnétiques.
A. Rouanet: Disgrarmnes de solidification ef diagrammes des phases de faute tempcrature
des systemes formes par fa zircone arec les sesquioxydes des lanthanides.

3. Metals and Alloys
K.H.J. Buschow: Rare Earth Cobalt interme tallic comipeunds,
R. Lemaire et D. Paccard: Structures cristallines du composé ThNI.
G. Bruzzone, M.L. Fornasini et F. Merlo: Rare carth-zine compounds close to the 1:4
COMPOSIon.
A. Palenzona et E. Franceschi: The crystal structure of RE2T 1 eomponnds.
G.L. Olcese: Sur la structure électronique du ofrinm dans ses composds intermétalliques
binaires.
C.E. Lundin: The strucrural characteristics of the samarinm-tvpe phase fn infra-rare cortl
binary alloy systems.
A. landelli et A. Palenzona: Binary phase diagre ms of yrrerbinm with Cu, Ag, Auw.
A. Percheron: Etude du systéme étain-samaritm ;
C. Boulesteix, M. Gasgnier ¢t C. Henry La Blanchetais: frude des conefres mifnees de
samarium en microscopie électronique,

4. Chemistry and Crystallography of Salts: Carbides, Nitrides and Phosphides, Etc.
C.K. Jfrgensen: Les déviations de trivalence dans les groupes f et le paramitre (E - A)*

G. Busch, E. Kaldis et P. Wachter: Synthesis, crystal growth and pliysical propertics of some §3

rare earth nitride phases.
M. Lorenzelli, J. Meclamed et J.-P. Marcon:
sous-stoechiomé trigues. E tude des oxynitrures de gadolinivm.

A. Laplace et R. Lorenzelli: Erude de monocarbures o ‘europivm et o virerbivm. Siructure

cristalline et valence des ions métalligues.

1.5, Anderson et A.N. Bagshaw: Thermodymamic studies of lfanthanwm, cerium and
neodynium carbides.

G. Lobier: Etude par rayons X et par diffraction newtromique des carbohydrures et
sulfohydrures d'yitrium.

H. Barrere, J. Daou et R. Viallard avec la collaboration de J. Bonnet, J.-L. Leroy,
MNguyen-Thi Kim Min: Progrés récents dans la connalssance des hydrures de lanthanides,

K.E. Mironov, 1.G. Vasil'eva, Yu. 1. Mironov et Ya. V. Vasil'ev: Thermal srability of cerium
and gadolinium monophosphides.

D.A. Johnson et J.D. Corbett: The relative stabilities of the rare earth metal difodides. *

5. Optical Properties of Oxides and Salis
D.J. Newman, G.E. Stedman et M.M. Curtis: The wse of simplified models in crystal field
theory.
1.-P. Briffaut: Champ cristallin au sire de Eudt dans une série d'orthovanadates.
C. Bonnelle et R.C. Kamatak: Erude par spectroscopic X des digtribution 4f du gadulinium
et de l'europium dans le méral et 'oxyde.
F. Gaume-Mahn, C. Linares et G. Boulon: Intérér de matrices oxygénées & base de terres
rares pour {'étude de la fluorescence des jons Eud* r Bidt,
S. Natansohn: Luminescence phenomena in rare earth activated lanthanum oxychlorides.

*Invited speaker

Recherche de nitrures de terres rares

Rare-Earth Progress

The third volume of Progress in
the Science and Technology of the
Rare Earths, L. Eyring, Ed.
(Pergamon Press, New York, 1968)
has been released. This authorita-
tive book surveys rare-earth metals
and compounds and describes their
applications in science and tech-
nology.

Included in this volume are chap-
ters on electronic structure of
alloys and inter-metallic com-
pounds; optical transitions in
crystals; coordination chemistry;
liquid-liquid extraction; crystal
chemistry of binary and ternary
chalcogenides; monocarbides and
mononitrides; thermodynamic
properties of oxides; structures of
oxides and hydroxides; thermo-
dynamic and magnetic properties of
chalcogenides, pnictides, halides
and semi-metallic compounds; and
rare-carth metal-refractory metal
systems.

This series, Progress in the
Science and Technology of the
Rare Earths, is prepared biannually.
The price of Yolume 3 is $25.00.

New RIC Staffer

Nancy Ann
Kippenhan has
joined the staff of
RIC as a half-time
junior scientist.
She replaces Mrs.
Charla Bertrand.

Mrs. Kippen-
han will be re-
sponsible for col-
lecting and compiling new rare-
earth data that become available,
for researching and drafting replies
to inquiries (a service RIC is re-
suming, see Page 1), and news
writing.

The new RIC staffer is a 1965
graduate of Lake Forest College,
Lake Forest, Ill., with a B.A. in
chemistry. She has been a research
chemist with Abbott Laboratories,
MNorth Chicago, Ill., for the past
four years. She is a member of the
American Chemical Society and Phi
Beta K pa.
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M. Laveant: Erade de geelynes factewes wodifiun Uéission de Lion oS dans des mutrives
¥ 203 o Gd 203,

1P, Denis et . Loriers: Priparciion e proprictes de lemineseence du plospliate de ol
of des plospliases mixtes de corfanelan thane delives ai ferliann,

R.K. Datta et A, Pekar: Reinvestigation of the spstear Yoy - 3405,

A, Babusiaux, M. Baron et ). Loriers: Luminescence de Peavopinm dans des composiés ofe
ferres Fares par exciration tesionigue o Caide du promethinm 147,

6. Chemistry and Crystallography of Salts with Oxygen Anions
AN, Christensen: Coordination of rare cartl fons in focdeotierngile prepared componsds
P Caro, J-C. Achard et 0. de Pous: Proprictés plovsigees of staldlite thevmique des
carbonates, vdroxvearhonagtes of oxvearhondies oe e SOrie dey ferees rares
MN.5. Stroganoba ¢l L.V. Roussiking: Coenbinglions de Pearopivan (10 er (U ef fewr
wiilisariom dans la pratigue de Davalvse.
1. Grenthe: Sterfe offects in the fovmation of rare corth gleeodare conpleves.
b, Adbertsson: Srerie effeess in some nine-coordinated kntfranide conpleres.
M. Bewcher: Doundes cristaffographigues soe fes podvpdiospdates oe forees rares o fepe
APO33.
1A, Bondar: Lo svarchose des ononeeristaney des siffeaies of des gersiiates d (erees rares.
G Garton et BM. Wanklyn: Cevstad grovetf of gactediniann s dvsprosiann orihoraafes.

=

7. Chemistry and Crystallography of Salis: Sulfides, Selenides, Exc.
M. Julicn-louzol, M. Guittard ¢t O, Gorochow: frode des sesteanes LaSey
LoSeg— - ApaSe.
M. Matric, Nguyen Huy-Dung, N. Nikolova, M. Lepeltier et 1, Flabaut: Sesedones forans
entre les sulfiores LaS3 dey terres rares ef lex anires sulfires MS des éléments dve ransition
P. Laruelle. J. Etienne et G. Collin: Efucde crivtallograpiligue du rengplageement isomerplhic de
Valrerindum par dos émenss divalents on idinvalents dany des conipesés Solvpes e
LpAly 335 4.00 L est une fere rare
5.A. Kutolin,
dispersion correlations in polverystal RSz, bepe sulpliddes of rare carth e taly,
VK. Val'tsev, AA. Kumarzin et NA. Doroshenko: The syadhesis of rere corth
sexosulplides in nateiun hodanate mell,
S, Aleonard et C. Pouzet: Ltwede cristallographique de guelgues fuorees cospleses de
terres rares de formde A3NaTF g,
1. Portier, B. Tunguy. A. Monell et M. Pouchard: Nowvefles struetires o Trores e fluores des
frvnns fanthaniciepioes,

Cuade of

GRENOBLE SESSIONS

1. Magnetism
1-L. Feron ot |, Pauthenet: Propeideds magndioceistallines des teeres raves suoioceistallines
de lo dewxicme soric
. Bartholin et 13, Bloch: Effir des pressions hvdmstatiques or wiiaxiafes sure fes
fempeTarures de ransition magndigues de monoeristauay de feeres faves 0, L, Erl,
I'5. Al-Bassam ot W, Corner: Magie tie dosrmin sprnelres o gasedvdinntiatii ;
1. Pierre: Propricics magndtigues dos ooniposds Suigboniiynes Terees Fafes-mne iy riafifes.
Relavion avee b steveture de o baade de condaetion,
LT, Christopher 8 K.N.R. Taylor: Fhe sagueiic propertics of GdiColNi 2.
1-L Feron, D. Gignous. R, Lemaire et 1. Paccard: Proprictés staguétigues des comguses
T3M enrre fox sredan e ferees rares of fes ictaiy de tressitien de o fln':r.'af'."t' soric
A Marchand et B, Lanvia:  Résomance spadtigue @ 9.3 GH2 de composds inteeme talliqgue
cirhalt-terre rure.
L. Bureo. L Pop et ¥ L. Teheltchemikov: Lo fernamdgnotisme du comipesc Seceiic tafligae
Coatid,
WP, Wall, L. Meissner, C.A, Catanese et P2 Scott: Magrenic properties ef e Rare
Earth fivdroxides *
K.L. Cohen. 5. Hufner et KW, West: A first arder plase transition in eoropians melal
GoT. Meaden et N See: Pes fuctnations of des fidices ceidigues pres de e tesipeneiaee de
MNeed de Desorepian,
1. Schweitzer et ). Yukintos: Strectores srgndtigues des coomprosds inteemietaffic teeee
rare - cofalt de feeninde 1003,
BJ.C. van der Hoeven Jro The effocr of shape amd serfoce on theesial propertics aof
Jerroeigrte £ af ol Curie pesdnd,
. Fischer. W, von Wartbure, 1% Schwob et O, Vogl: Newteon diffraciion evideace for
P F T R e L e N R R T sedenide.
1T, Teaney et V. L. Moruezi: The maghedde specifie heat of Eatd, FaS, bapnee Ere. aind .
123* e 30O K
R. Suryanarayanan of C. Paparoditis: Prépaeation of propricicés des selluvves dvaropinm
df vaterbinm of de fewrs soducions solfdes aeee Phfe
0. Gorochoy, Vo Van Tien, Nguyen Huy-Dung, MUl Barthelemy ot 3o Flahant: Progeicices
cleetrigues ef tagrctiyies de grelgues compreesds feenadres comtenan? de Peropiion 1
$.). Cho:  Spin-polurized  ciergy bands v caropinm chafeogenides by
g et fed-plare-ware method,

the

R.M. Samoilova, G.l. Chramisov et G.K. Chramitsova:  fovestigation of

The

VNG

BTH RARE EARTH CONFEREMNCE

The Committee For the 8th Rare
Euarth Research Conlerence  has
issued a call for abstracts rom
participants  intemding to  present
papers af the April 19-22, |970
mecting, The deadline tor gbstracts
is Oct. 15, 1969, according to T.A.
Henrie, chairman.

Thirteen sessions 1o be held in
live moecting periods are planned.
Topics to be covered are solid state
reactions, chemistry, physics, met-
allurgy, geology, and industrial pro-
CUSEUS,

Abstracts and requests Tor infor-
mation aboul the Confercnce
should be addressed to:

T.A. Henrie, Chairman

8th Rare Barth Rescarch

ference

9 LS. Burcau of Mincs

Reno, Mevada 89505 U.S.A,

Letters

To the Editor:

A recent item in RIC News enli-
tled “Transpurent RE  Oxides™
(Vol. IV, No. 2, p. 3} implies that
preparation of  transparent Y505
by press forging is 4 new achieve-
ment. T would like to call your
attention ta the paper by KOA.
Lefever and John Matsko, *Trans
parent Yttrium Oxide Cermmics,™
Mat. Res. Bulletin 2, 865 (1967), in
which the preparation ol complete-
ly transpurent dises of Y504 by
viacuuim press lorging is deseribed.
procedure  involves a single
vacuum hot swaging operation re-
quiring temperatures and pressures
on the order of only 9502 C and
10,000 psi, respectively,

R.A: Letever
Sandia Laboratories
Aldbuguergque, NM. 87115

Rare! Earthly Goofs

Val IV, No. 2. June 14nt

Con-

IF wou had tieuble Do the ssurce matenal for
varr “*Reappraisal” story, i1's becauae we comtld 't Terl
i oourselves e e elvienees baled  Dhe worfd wisle
revicw wis canbiwed e fadiateal Wenerals, NOT m
Todustrinl Metals s weporial Adse, e eves of
Lnlia's BEE bikchiestry Beguns o pape 23 istead ol o

page 22 Nuctewr Sews, Vol B Sons abaoat hial
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C k. Jwrgensen: £ eongpfage de spin intra-atensigoe of Cexfecone coningive des spins oistan ts
B.K. Cooper: MWageetic orderinge omd thermodvaanie properties of  indoeecd seanend
vsiva

1" Bowtron: | Laiseriropac ofc R soece b filie povet e 8 i app s ieafie st (i fefFes fates

2. Nuatron Ditraction
WO Kovhiler ot AL Millhouse: Magireric propwersios of Ee-fuesed Biveee rave cardds alfovs. *
Coo Becle er Ko Lemaine: Propeicdds Dhagiicetigies of sEiefares daime il ey dvs cosiphsiy
coprtiateniaprees Jv o e W caniee Dafiesfarioen of fes o e e eere fare
. Lewmaiee cn D, Paccard:s Mfroguicfes suiginefigaes of SEeefines. miiicfig ies oo conrigeasts
eupttidlenitef ey forre raresstichof. "
L irkecte, Gl Boe o Wl James: e o= Sy svsiese aeed velated ivagenetic
PPOPCETRCS,
Ny en Van Khung, 1. Sivardicee et A Apostolov: Seevenore e tigone dne swnsiicineme
o erbisn ErSi
1. Mobler.
i fals. *
ALY B Woods, MW, Stringlellow. T80 Hoklen cf BM. Powell: Svefiange and orvsied fiefd
frreraefions B orhiaei aied Bodinfaon fros fclastie aeaian) Sedtleriing BIeusiee el i,
10, Bertaut, K. Schweitzer o 1 Telweow: e o ticune ofe e ferre roee dens les groaals,
S Uuesel 1LF. Bertaut et Go Quezel: Strucinenes magediues of Beforie dex représentations
dlanes Joes ovvdes ety dos forres rares.
B, Ballestraci. €. Queecl. ), Rossot-Blignod e . Tolicou: Progeicics maguctigues does
cevsiffieres de Ferres raees.
MO Montmory, FF. Bertaut ot k. Lovolkl: Stewctire oristaflogragligue of sagactigoe de
e Wiy
G Busch et 1V Lewy: dstorsion fétragosnle of rigomale du rdscane e corlafig cosiposes
trivaleants des ferves Fures.
M. Mervier et PP, Baver: Weswres magnefodloeiefpues sie guefogies cofaltives. afifisaies of
Jorrites de ferres rares.
G, Lee, M. Mercier et ' Bauwer: Meswres de Deffel aragnétocloctigune sie bes gronats any
Dasses fempératires, *
A, Apostolov, A deCoembaricw. J. Mareschal, 100 Michel, 1. Peyrard et . Sivandidre:
Clrafenrs  specifiques,  proprdtds ol amagndtfgues,  almanratfons en o clanyy faible o
sEFrefares RN cHigues des orthoferrites de ferres rares.
L1 Cashion, AL Cooke, LA, Houvl, DM, Martin et ML Wells: Magnetic propertics of
pudelindeetn ortho-vanadate.
Wl Wallaoe, RS, Craig, A, Thompson, O, Deenadas, M. ixon, K. Aoyagi et N Marcouk:
Near capacite stadivs of intermeiatlic compegmds condaining rare carell cleaesis. *
. Westrum e Phoermd and Electronic Beliavior of the Rare fgeeh Hexaborides fean
Crvogente Calorbne ey,
1. Belorizki. MM, Leask et K1 Moaxwell: Co-operative oprical excitation br Erbion
Alrerristion Cearned
S, Huofner: Cyericed imvestiperions of soegeetic rare eordlt oxides with the garned aned
perivskife strueture.
G.ML Kalvius, GoK. Sheooy et B0, Dunlap: fvpeefioe fateraetions e LGy and Yhatky
Perween 207K aned 155K,
J-M. Baker et G, Currel; €ebit-Latrice hiteractions for Rare Eaeth fons in Crbic Crestals:
EMR under anfaxiol stress,
Ey Jones: Pridl g Ton V09 Nuelear Magnetic Besonances i Van Vieek Ditermesaliic
Paramagnels.

AL Niclsen e AR Mackiotosh: facfaseic pewrred scoaficeing i vare carh

3. Resistivity. Kondo Eiffect
A Blandin: duferetions o Colange duns fes iétaux of allivges dv ferres rares.
J-3. Bhyne: Anomalons hall effect in rare carth ne tals,
FF.M.K. Lodge et K.N.R. Tavlor; Elecrrical copductivicy of dvsprosfai Heive (il
H.HL HElE er RO, Elliott: Fieteal Bbornd states in platosion: e Koode effoce in LaPu aud
Pritu alloys.
L. van Daal et KLY Buschow: frvestizations on electrical aod maginetic propeetios of
Fetreecar i interme tallfe cenvpanmnds,
5. Methlessel: Magnetic, efectric and optical properries of raee cortl clialeogenices.
B. Cogblin: Considérations théorigues sur les elumgeients de vafenee de forres rares.
C.Chr. Schilller: Oprival properiios of rare-cartly anetls,

Rare-Farth Halides

plexes of lanthanides and actinides

A 280-page book by D. Brown,
Halides of the Lanthanides and

Actinides, has been published by
Wiley - Interscience Publishers,

John Wiley and Sons, New York
(1968). Its cost is $11.00.
Halogen and oxyhalogen com-

including yttrium and scandium are
extensively reviewed. The first
chapter presents an overall picture
of halide chemistry and its special
problems. Fluorides, chlorides, bro-
mides and iodides and their respec-
tive oxyhalides are dealt with in four

succecding chapters cach of which
are subdivided by valence states.
Preparation, chemical and physical
properties, structures, and halogen-
ocomplexes are discussed. Difler-
cnces and similuritics between the
Linthanide and actinide series are
presented in parallel.

Thermochemical data, infrared
vibrational frequenciecs and mixed
halides of trivalent and tetravalent
uranium are listed in separale ap-
pendices Tor convenient location.
Literature coverage through the end
ol 1967 is provided.

Chelates Point to
Novel Scpﬂ;ra[ion

Thermodynamic propertics have
recently been reported on o serics
of remarkably volatile and  ther-
mally stable lanthanide chelates, J,
Am Chenn Soe. 91, 34760 (19609).

LE. Sicre and co-workers at the
Acrospace Research Laboratories,
Wright-Patlerson Air Force Buase,
Ohio, have found large differences
in the vapor pressures, heats ol
vaporization, and heats ol sublim-
ation of the lanthanide chelates of
2.2, 6, 6-tetramethyli- 3,
S-heptanedione, Hithd). Their find-
ings corroborate the trend detected
earlier by gas chromatography and
reported by Bisentraut and Sievers
in 1965. Complexes of the higher
atomic number lanthanides are
more volatile than those of the
lighter, larger ones; this is an efTect
of the lanthanide contraction.

Vapor pressure as a function of
temperature was measured for 13
lanthanide complexes. The differ-
ences were larpe enough to permit
novel separation of these elements,

A recent patent of Eisentraut
and Sievers (U.S. Patent 3,429,904)
describes the use of the tetra-
methylheptanedionato complexes
to separate cleanly and purify lan-
thanide mixtures by fractional sub-
limation. For example Lu(thd)s,
Yb(thd)3, and Tm(thd)5 sublime at
temperatures about 100°C lower
than those required for La(thd)s,
Pr(thd)y and Nd(thd)y. A thermal
gradient fractional sublimation ap-
paratus is used to effect separation.
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Rare Earths
In the News
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NORWEGIAN RE PRODUCER
The Metal Extractor Group of
MNorway, MEGON, was formed in
April of this year by ten Norwegian
industrial firms to produce rare
carths (primarily yttrium oxide)
and other metals and materials
from various Norwegian ore
SOUrces.
CANADIAN YTTRIUM OXIDE
Denison Mines has announced
that it is resuming production of
yitrium oxide from tailings of the
uranium mining operation. This
material is being shipped to Moly-
corp for further processing.
1000 WATT Nd LASER
Sylvania has announced it will be
producing a 1000 wan CW
Nd-doped yttrium aluminum garnet
laser. Delivery on the first models
is scheduled for January 1972.
ULTRAVIOLET Nd-DOPED LASERS
The use of a frequency doubler
and a special output mirror which is
reflective to 1.06p but transmits
0.53p enables quadrupling the fre-
quency of Nd lasers to 0.265p . The
Nd-doped glass laser which is manu-
factured by Korad, has an average
energy of 5 mjoules, and is particu-
larly useful for initiation of photo-
chemical reactions and the study of
living tissues.

Rare Moon Dust

“To all scientists this is a very,
very exciting time,” claimed a geol-
ogist at the Lunar Receiving Labo-
ratory as he opened the first sam-
ples from the moon. Soon to share
his excitement are the 142 principal
investigators from the U.S. and
eight foreign countries who will be
receiving nearly 50 pounds of lunar
material as the two-month quaran-
tine period nears an end.

Speculation on the presence and
concentration of rare carths runs
high. A number of the principal
investigators will be wsing highly
sophisticated technigues to seek
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out traces of the rare earths includ-
ﬂ‘!g HIAss .SfJ{‘E'H’{H‘J'J‘L’H‘y, Heutron ae-

tivation, and emission spectros-
Copy.
Among the principal investi-

gators involved in the search for
rare earths are: P.W. Gast, Lamont
Geological Observatory; L.A.
Haskin, University of Wisconsin;
A.W. Helz, U.S. Geological Survey;
T.P. Kohman, Carnegic Institute of
Technology; V.R. Murthy, Univer-
sity of Minnesota; G.W. Reed,
Argonne National Laboratory; and
R.A. Schmitt, Oregon State Univer-
sity.

The preliminary findings of these
studies will be presented in
Houston by the principal investiga-
tors three months after they receive
their samples about Scptember 20.

Not So Refractory PrP

In striking contrast to the high
melting point of pracsodymium
monophosphide, 2850 + 50°C, re-
ported in the last issue of RIC News,
is the 2400°C melting point for
non-stoichiometric PrP observed by
E. Francheschi and G.L. Olcese, J.
Phys, Chem. Solids 30, 903 (1969).
This reported melting point places
PrP as about the eighth highest
melting rare-earth compound.

MNon-stoichiometry in PrP was
determined by evaluating the varia-
tion of the lattice constant and
density with composition. Quasi—
stoichiometric phases occurred in
the composition range PP to
PrPp gs. The magnetic properties
of these phases showed that the
effective valency of Pr was approx-
imately 3.3, and that PrP could not
be regarded as a simple ionic com-
pound.

Metamagnetic Eu30y

A Russian team headed by A.A.
Samakhvalov has measured the
magnetic properties of EuzO4single
crystals (Zh. Eksp. Teor. Fiz. 54,
1341 |1968]). They conclude that
Eu3 04 is metamagnetic with a
strong magneto-crystalline anisotro-
py and not a ferromagnet as pro-
posed in carlier studies which had
examined only polycrystalline sam-
ples. A metamagnetic material is
one which is antiferromagnetic at

low applicd magnetic fields, but be-
comes ferromagnetic when the Geld
15 high enough to change the spin
alignment.

They believe that the magnetic
structure of LEu3z04 consists of ler-
romagnetic linear chains with anti-
ferromagnetic coupling  between
chains. Neutron dilfraction studies.
however, are needed to confirm this
proposed structure.

OXIDE ELECTROLYTES

A double cell contmining two
combinations of oxides (£r03-Ca0),
ThO2-Y203) to measure eml values
over a wider range of oxygen pres-
sures than has been herctolore pos-
sible is described by Tretyakov and
Muan in J. Electrochem. Soc. 116,
331 (1969).

The ZrO2-CaO clectrolyte per-
mits cell operation at high oxygen
pressure, and the ThO»-Y203clec-
trolyte ai very low oxygen pres-
sures. The clectrolyte compositions
are 85 mfo ZrO2-15 mfo Cal and
92 mfo ThO»8 mfo Y20 . The
cell is described and its belhavior
and operating conditions are dis
cussed.

ROMANIAN
MAGNETISM

A comprehensive review of the
rure-carth elements has just come 1o
RIC News' attention. This book,
Magnetismul  Pdminturilor  Kare
[Magnetism of the Rare LEarths| by
1. Pop, was published by Lditura
Academiei Republicii Socialiste
Ronidnia, Bucharest (1968).

The [first chapter is concerned
with basic definitions and behav-
iors, the muagnetic propertics of
ionic compounds of the rare carths,
magnetic resonance phenomena, ¢n-
ergy levels, and crystal field effects.
The next three chaptlers deal exclu-
sively with the magnetic behaviors
of the metals, alloys and intermetal-
lic compounds, and lerrites. The
fifth and last chapter is on applica-
tions.

This 416-page book with almost
700 references costs 28 Lei
(approx. $4.60).
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INTERNATIONAL HAPPENINGS -

RE’s in Grenoble, Ziirich and Moscow

While in Europe during and after the French International Rare Earth
Conference the Editor took the opportunity to visit several laboratories
which are conducting research on the rare earths.

In Grenoble the Conference was
held at the Nuclear Center, and the
conferees had an opportunity to
visit some of the laboratories there.

Unfortunately, because of the lack ,

of time I saw only their crystal
growing laboratory. This laboratory
is probably one of the largest of its
kind in the world. They grow a
variety of materials, including rare—
earth garnets and aluminates, by a
number of different techniques. Of
course, the Nuclear Center, under
the direction of L. N&el, and the
National Center for Scientific Re-
search's laboratories, under E.F.
Bertaut, are well known for the
excellent studies on the magnetic
properties and x-ray and neutron
crystallography of rare-earth mate-
rials.

After the Conference, | traveled
by train from Grenoble to Ziirich.
In Ziirich I visited the Institute of
Solid State Physics of the Swiss
Federal Institute of Technology
which is headed by Dr. G. Busch.
Dr. Busch's group is doing a great
deal of work on the rare-earth
non-metallic compounds RX, where
XisN,P, As, SborBiand R is a
trivalent lanthanide, and EuX
where X is O, 5, Se or Te. They are
primarily interested in semi-con-
ducting ferromagnets and are study-
ing magnetic and optical properties,
crystal structures and photoemis-
sion. They have recently found that
they can obtain polarized electrons
(35% polarization) from photo-
emission of EuS (see Solid State
Comm. 7, 775, 1969). A great deal
of effort is also being spent on
preparing high-purity samples and
on better characterization of their
materials for solid state studies.

After my vwisit to Zirich 1
traveled to Moscow to visit Profes-
sor E.M. Savitskii and his research
group, the Laboratory of Rare Met-
als and Alloys in the Institute of
Metallurgy of A.A. Baikov of the
Academy of Sciences of USSR.

Again, the shortage of time pre-
vented my spending more than a
day there. Professor Savitskii has
five groups working under his su-
pervision. Only one of these groups
deals exclusively with the rare
earths. The rare-earth group is pri-
marily concerned with the deter-
mination of rare-earth alloy phase
diagrams. Presently, those of La,
Ce, Pr, Nd, Gd, and Sc with a
variety of other metals including
other rare carths are of greatest
interest. Other groups which deal
with thermionic emission, super—
conductivity, and rhenium alloy
chemistry only indirectly or oc-
casionally work with the rare
earths. A great deal of their work is
directed toward finding technologi-
cal applications, especially in elec-
tronic and electrical areas.

RARE

EARTHERS
on the move

Dr. Therald Moeller (RE com-
plexes), professor of chemistry at
the University of lllinois, will be-
come chairman of the Department
of Chemistry at Arizona State Unj-
versity, Tempe, in September.
Moeller replaces Dr. LeRoy Eyring
(RE oxides), chairman of the
Arizona State Chemistry Depart-
ment for the past 8 years, who
returns to research and teaching.

At the AEC's Ames Laboratory,
lowa State University, Ames, Dr.
V.A. Fassel (REanalytical spectros-
copy) has been named deputy di-
rector to replace Dr. Morton Smutz
(RE liquid extraction). Smutz is
now associate dean and director of
research in the College of Engineer-
ing, University of Florida, Gaines-
ville. A member of the Ames Labo-
ratory staff since 1942, Fassel is
also a professor of chemistry at
[owa State University.

Alloy Advances
SUPERALLOYS

The addition of lanthanum, ceri-
um or ytitrium to superalloys used
for marine turbine applications has
proved to be beneficial in increasing
the high temperature corrosion re-
sistance of these alloys. Lanthanum
or cerium is added to the nickel-
based superalloys and yttrium to
the cobalt-based alloys. Without the
0.1 to 0.2% rare-earth addition the
corrosion rate may be as much as
ten times more severe.

MAGNESIUM

The American producers of
mischmetal for alloy additions to
magnesium expect an increase in
output during the next few years,
because of the interest shown by
U.S. foundries for a magnesium-
zinc-rare earth-zirconium alloy
(ZE41) for a casting alloy. Al-
though this alloy has been widely
used in Europe for many years, it is
just becoming popular in America,

The improved castability, lower
reject rate and better welding effi-
ciency of ZE41 over the standard
casting alloys (magnesium-
aluminumezine alloys) has all but
turned the tide in its favor, eren
though the costs are slightly higher.

COPPER

The addition of 2 vol % Y >03 to
OFHC (oxvygen-free high-con-
ductivity) copper as a fine disper-
sion increases the strength by a
factor of 5 over hard-drawn OFHC
copper without altering the electri-
cal conductivity. Although many
applications require high-strength -
high-conductivity copper, the use
of Y203 in these materials will be
given serious competition from
Al>O3.

Reviews "'Terres Rares”

A review, Les Eléments Des
Terres Rares, by J. Flahaut has
been published by Mauasson ¢t Cie,
Editeurs, Paris (1969) 165 pp. Top-
ics covered are general properties,
history of the periodic classifica-
tion, natural abundance, extraction
and separation procedures, prepara-
tion and properties of the metals,
compounds, and the uses and appli-
cations.



Page 7

RIC News

September 1, 1969

GT&E Laboratories —

LUMINESCENT MATERIALS

LUMINESCENT MATERIALS GROUP - In the front row from left are Brian O°Reilly, Frank

e

Avella, Lily Ho, Frank Palilla, Richard Klein and Victor Abbruscato. Pictured in the center row
from left are Vincent Meyer, Thomas Sisneros, Robert Amster, Maija Tomkus, Thomas Peters
and Samuel Matansohn. In the back row from left are Taisuke Yoshioka, Ojars Sovers, Rene

Simon and Gleb Gashurov.

Luminescent materials research at the Bayside Research Center of the
General Telephone & Electronics Laboratories located at Bayside, New
York, covers all aspects of luminescence in inorganic solids. This program,
under the direction of Frank C. Palilla, emphasizes research on rare-carth
phosphors because of their tractability to theoretical investigations and
because of their importance in color TV and lighting applications.

The basic studies cover the
gamut of excitation, energy trans
fer and emission processes in In-
organic phosphor systems. Exam-
ination of the response of phos-
phors to various excitation modes
helps to identify the processes by
which energy is absorbed or lost,
and thereby to determine the ulti-
mate radiant efficiencies obtain-

able.
Studies of the lifetimes of ex-
cited states clarify the host-

activator and activator-other atom
interactions involved in energy
transport. In addition, precise spec-
troscopic studies of intensities and
positions of the discrete emission
characteristics observed with rare-
earth activators in selected hosts
are used to describe quantitatively
the internal crystalline field experi-
enced by the activator.

Concomitantly, exploratory
synthesis research is carried out in a
search for materials with high lumi-
nescent response throughout the
visible spectral range. Emphasis is
placed on the coupling of visibly
emitting lanthanide ion activators
(Ce, Sm, Eu, Tb, Dy, Ho, Er, Tm,
Yb) to hosts containing rare-earth
cations (Y, La, Gd, Lu). The signif-
icant features of the latter are that
they are optically inert and they
easily accommodate the former.

The experimental phosphors re-
sulting from this research are evalu-
ated for commerical use, and signif-
icant new developments are
promptly transferred to the Chem-
ical and Metallurgical, Lighting, and
Electronic Components Divisions of
Sylvania Electric Products Inc., a
subsidiary of General Telephone &
(Continued on Page 8)

Support RIC

(Continued from Page 1)

Co., Ltd., Japan; Typpi Oy, Fin-
land; and Wako Bussan Co., Ltd,,
Japan.

The first industrial support of
RIC came from these companies:
American Potash, Grace, Molycorp,
Research Chemicals, and Ronson

The resumption of RIC's inquiry
answering service is a direct result
of increased industrial support for
Fiscal Year 1970, A half-time staff
member has been added to provide
this and other services (sce story on
Page2). Despite RIC's curtailed ac-
tivities, information requests are
running S0% ahead of a year ago,

Although it appears that the Cen-
ter will be operating at a near
normal level through July 1970, its
future is still uncertain. With litle
likelihood of Federal support,
RIC’s programs will depend on fi-
nancial aid from additional com-
panies in the rare-earth business.

The Center needs grants tofalling
$10,000 annually in addition to the
support provided by fowa State
University to meet minimum objec-
tives. To date abour 60% of the
needed funds have been received or
pledged. If your firm would like to
join our present benefactors in sup-
porting RIC, contact Director K.A.
Gschneidner, Jr.

“A continuing commitment on
the part of rare-earth users and
producers will enable the Center to
plan farther into the future,” ac-
cording to Gschneidner. “‘Until
then, we must necessarily operate
on a year-to-year basis,”" he con-
cluded.
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GERMAN BOOKLET

The June 1969 issue of Gold-
schinidt informiert, 1/69 Nr. 6,
contains seven articles on the metal-
lurgical applications of the rare
earths. These articles, which are all
written in German, deal with: (1) a
general survey by 1.S. Hirschhorn*;
(2) a direct high temperature chlo-
rination process by W. Brugger and
E. Greinacher; (3) cast iron with
spherical graphite by W. Brugger;
{(4) rare-earth steels- Brugger; (5)
rare-earth magnesium alloys-
Brugger; (6) rare earths in copper
and copper-base alloys by W.
Hilgers; and (7) rare earth-cobalt
permanent magnets by C. Herget.

This issue is available free and
may be obtained by writing to Th.
Goldschmidt A.-G., 43 Essen 1,

Postfach 17, Germany.

¥X closely related paper by Hirschhorn, “Metallurg-
cal Applications of the Rare Earth Metals” (in
English) appeared in the June 1969 issue of Modern
Casrings.

Magnetic
Semiconductors

The state-of-the-art on magnetic
semiconductors has been summariz-
ed in an excellent review by S.
Methfessel and D. C. Mattis, p. 389
in Handbuch der Physik [Encyclo-
pedia of Physics/, Vol. XVIIIf1
(1968). Although it covers all
known magnetic semiconductors,
about half of the 180-page article
deals with the rare-earth magnetic
semiconductors, especially the
europium |:1 chalcogenides.

The review covers all aspects of
these materials, including band
structure; theory of transport prop-
erties; indirect exchange, both
theory and experimental evidence;
optical properties; and electrical
properties. This chapter is highly
recommended for anyone actively
working or interested in these
materials.

GEOCHEMICAL
PROSPECTING

The occurrence of trace elements
such as cobalt, europium, and
scandium in ocean floor samples
may be useful in determining ori-
gins of undersea sediments.

Texas A and M University's Acti-
vation Analysis Research Laborato-
ry is developing methods which use
these elements in ‘“‘geochemical
prospecting” on the ocean floor.
Although work is now limited to
analyses of five major ele-
ments — silicon, oxygen, aluminum,
magnesium, and iron.

MAGNETISM
IN
TECHNOLOGY

In an invited paper presented at
the 14th Annual Magnetism Confer-
ence, I. 8. Jacobs discussed the
“Role of Magnetism in Technolo-
gy,” [his complete talk is published
in the March, 1969, issue of J
Appl Phys. 40, 917]. Jacobs notes
that magnetism has an economic
impact of over 1% on the gross
national product of America, and
presumably a similar percentage in
other technologically advanced
countries. The magnetism market,
research, history, and esoteric role
of magnetism are all discussed.

In addition to Jacob’s paper, this
issue of J. Appl Phys. contains
about 75 more papers dealing di-
rectly or indirectly with rare-earth
materials.

Thermocouple
Insulator

Yitrium oxide was found to be
better than BeQ and as good as
ThO2 for thermocouple insulators
at temperatures between 1800 and
2000°C wusing tungsten/25% (or
3%) rhenium-tungsten themmo-
couple wires and Ta, Mo, Re, W and
Nb Sheaths. It was found that
Y203 -insulated thermocouples
maintained their calibration for
more than one month at 2000 °C.
[J.W. Droege, et al., Battelle Memo-
rial Institute Report BMI-X-10246
(November, 1968)]

Publications Available

Fraternal Fifteen, an elementary introduction to
rare earths, may be obtained free from RIC.

I5-RIC-1, Rare Earth Products Catalog, i available
for §3.00 from Clearinghouse for Federal Scientific
and Technical Information, U5, Department of
Commerce, Springfield, Virginia 22151, USA.

Back numbers of RIC News are available as
follows: Vol. Ill, Nos. 2, 3 and 4 and Vol. [V., Nes. |
and 2 are avallable free from RIC.

Xerox copies of earlier numbers can be obtained
from lowa State University Library, Reference De-
partment, Ames, lowa 50010, Charge is 5.10/page;
Minimum order, 51.00. Bold face numbers in the
table below indicate number of pages in earlier issues,
e.g- Vol. Il, No. 2 consisted of 10 pages.
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Luminescent Materials Group
(Continued from Page 7)
Electronics Corporation. An exam-
ple of such a development is the
YVO,: Eu phosphor which has had
a major impact in the lighting,
television and rare-earth chemical
industries.
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