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Hr, Bi Jo Lintner
Eunitions Board
The Pentagon
¥eohingten, D. C.

Door lir. Lintnem

Pursuant to yoir verbal request during cur meeting a couple of weeke ago,

"I will try hereln to snmaver somo of the quostions brought sut rslative to our chemignl

procoseing of monazite sand; our present plant ocapaolty, our customers, whooe cnd use
of raro earth productas ie possibly otrategie, ond, finally, information relstive to
nonazite and bestnaesite in pgeneral.

- In regerd to cur chemical procesa, the following laymen explenation 1s
suffieiont to get a workable lmowledge of ocur plant operetion. The initinl broeak-up
of monezite cond with acld ylolde a crude thorlun on the one vide and a crude rore
eurth sodium sulphato on the c¢ther side. The crude rare easrth modiwu sulphate oon-
tains all the rare esrth elements in combinaiion. The crude thorium io worked through
a number of steps to produsce a purified thorium nitrate or thorium oxids. OStarting
witk the arude rare earth codium culphate as the baeve waterlel, it can be trested with
variocus aoido, dopending on which erude rore earth compound is desired, to produce
rare esrth fluoride, rare eorth .oxide, rare ecarth chloride, ote. Ench of those rars
_earth products 9till containe oll the rare earth elemonto. Agein.starting with arudo
%ore eorth sodium sulphate as the hape material, 1% con be chemically procesased to aplit -~
o that the corium in a crude form will come off one olde and didymium on the other eide.
To obtsin purified cerlum products, the eerium material whioh has come off one side is
purified by variocue methods. Starting with tho didymium o tho baes material, it can
be shemiozlly proosesed to oplit sc that lontharum will come off on one eldo and noo-
dymium, prasecdymium, semsrium ond other rore earth elemenis of higher atomie numbers
will come off the other oide., Uoing tho leost-nauwed materisl e bane material, furtiher
chemieal processing will produce the purifisd rare earth elements one by one. '

To §llustrsta tho gbova—wrltteﬁ explenation, I heve dravn the followﬁng
chart which you moy find helpfuls .
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¥e aro presently processing approximetely 200 metric tons of mongpzite
sand per month, or 2,400 metrio tons snmuelly. Thie ie cur preeent cepacity. Beped
on this present capssity of 2,400 motrie tons of monszite per year, if all of the
monacite wee turnad into rere sarth chloride, we ocould obiasin approximately 2,500
metria tono of rare ocarth ehloride or slightly in excese of one ton chloride from one

tan of send.

ssounming we had all of the send that we needed, assuming that we had sll of
the labor that we neaded, and assuming that we could esecure nll necessary egulipment and
building materianl we needed, we figure that we could insrease our present production
spproximately 25% within three months, This could be done probsbly by an interlior re-
arrongemant of our plant and weuld not require additicnal extorior building. Anything
boyond this expansion would require an oxterior addition to our plant, and we sntici-
pete that it would teke epproximately one yesr to put in such a further expanaion in
operations. This could entsil o 50, 100 or 200% expansion, but enything over o 254
intorier expansion, es reforred to st the boginning of thie persgrsph, would entail
moterial edditione to our wator, sawerzge, and power plent departmentie. Ve estimate
that with cur prencnt laend ares, we could quite poeeibly double or triple ocur present
production ss wo feol that it would be possible to put the necesosry bulldings, ete¢.,
on cur present land.

Ye are precsently dividing our production of rare esrthe in three ports -
a third goss to rare esrth chloride, a third to rore garth fluoride end rare esrth
oxide, end tho balonee of the remaining third ie the base moterisl for purified cerium
produate ond other rare aarth products (ses chart). Thle same ratio would be present
1f we inecreased produetion uniene everything wse turned into, say, rore earth ohloride
or eny of the other producta. V¥ith regerd to your quention on how much ohloride, oxide,
and fluoride would be obtained from s pound of wmonezite, as oxpleined above, cur pre~
pent yleld ie slightly over onc pound chloride from ono pound of monazite. Approxi-
motely one pound of fluoride would be obtained from two pounde of monazlie, and cbout
1.2 pounds of ocxide from three pounds of monazitoe.

HWith regord to analyeie of Indign, Brasilian, Florida and Ideho monazite,
all of the monazites from theso localitles, if sufficiently purified, will sontain a
Suinimun 60% rore onrth axide and eosuming that this is the cese, we would aay that
the Indian monagzite would contain 60% rare oarth oxide and 8% thorium oxide., The
Brosilian monpzite contoins 60% rare carth oxide and 64 thorium oxide; the Florida
monozite, 60% rare eurth oxide and 4 to 5% thorium oxide) and the Idaho monazite, 607
rare sarth oxide end 2% to 34% thorium oxide.

With regard to bastnaesite, a completely purified beatnaesite mey cnalyze
ee high oo 7OZ rere ocarth ozxide although I doubt i{f it is going to be coummercially
fecoible or possibloe to obtpin a bastmaosite running higher then 45 te 505 rare carth
oxide, The dreak-up of the rare eerth oxide 1o composed of the following:

45,58 cerium oxide

1,3% pamarium oxide

5.5% preceodymium oxide

8.5% neodymium oxide
41.4% lanthernum oxide and othere
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Baoctnaesite will not contoln more than ons half of one pesroent thorium oxide.

You oeked about procesoing bestnpesite,
Howaver, uwe have been working on this on a pilot plant bacio for the

bloocd and tenrs.

In anower we gay, plenty oweat,

lant six monthe, end we feel that once bestnaesite le rolling into our plent in com=-
moroiel quantitios, and if we had to begin proceesing baotnasslte becsune of inability 7o
socure oufficient monazite for our needs, we would be in o pesition to jump into com-
werciel produoction within three months.

. I believo ve agrood that rare earth chemicele cen bo classified as raw

materisle in the manufaoture of other ond products.
bo oleselfled an streteglo and eritieasl.
four cuctomers who produce rare earth misch metal.

Jome of these end products may
For example, we sell rare earth chloride to
This metal is then eold to steel

companios for vtesl marmfacture end to other companies who meke alloys for jet engines,
etc. I believe wo further sgresd that for you to detormine the needs for rare earth
cheziesls thet you ought to conteot somo of our customers to detormine their end pro-
duate, the importance theroof end entinmated gusntitiea of rere earthe necespary tn an

eMAPEANCY .

I ax listing the following customers; tha rare earth product they psurchase

. and eatimated ond use for your information.

oach ocustomor as

I am not listing the gquantities eold to
this information ic confidential in a oupplior-customer relationship.

If you feol that that information e importent to you, it 1o suggeoted that you pro-
gure 1t from ench company listed hereunder.

RARE EBARTHR PRODUOT

Rare Barth Fluoride
Raro Barth Oxide

Rare Earth Chloride

% Cearium Oxids

Cortum Hydrato

Didymium Carbonate

Lanthenum Ammonium Ritrate

Coric Amnonium Kitrgte

CustT

Nationsl Carbon Divisien

Union Carbide & Carbon Corp. .

'

Certium Hetale Corp.

Neow Process Metale Corp.
(eneral Cerium Cowpsny
Hatechleos Metale Corp.

Prooticanlly all optloeal
sonpanios

Pittaburgh FPlate CGlase Co.
Libby-dwans-Ford Glans Co,
Corning Glass YWorke

Globe~Untion, Ine.
Indiens Glaesa Co.
Horgentown Olasswere Cuild

Qonoral Eleotrioc Company,
Hanford Yorke

Jonoranl Electrio Company,
Hanford Worke

Arc Carbonn

Hiooh Metal

Polishing ophthalmia and
precioion lances

Ingrodient in optiocal
glass and in coloring
end dacolorizing of
glase

Elootrical oo~efficlont
in redloc condenseres and
as a glase decolorizer

Yo wish wo knew

A0 o dcavenger in the
production of explosives
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{Contimiod)
RARE ERTH PRODUCT

Lanthomn Cxido

Heodymiun Oxanlate

Thoriun Mitrate

Thoriuz Oxide

QUETOMER

Eastman Kodelr Compony

United States Dlase Co.

The Coleman Company
Aléddin Induetrien, Inc.
U,5, Atomio Encrgy Comrinsion

Egotman Kodak Company
Horton Company
Raytheon Corporation

I trust the above infermetion wiil bs of valuo.

‘gss«*am

gCr OChgs, R, Li.ndeauy, il

January 1, 1951

END USR
Ag gn ingredient in the
produstion of eseriol
photographio lensen

Production of colored

glans

Producticn of

Tnecendescant Hantles

and poseible partial
substitute for Uranium .
in atomic enargy

" Az an ingredient in the

produstlion of eerial
phobopraphie lanses,
Alao in the produstion
of high tsmpersture
erucltblen

Very tiruly yours,

JAMEL S, RURRAY

aocletsnt to the President

Mr, Jesoe Johmoon (A.E.C.} v
Hr, Jaek Clark (Bursen of ¥ines)
Lt, Col. Prul 3pehr (U.5. ALy Corpe,)

vamn



