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MEMORANDUM

346
TO: FILE
FROM: \C QM

SUBJECT: \C,LUWML&,,,\, C&bttw Fhodets

OH. Q9

paTe__ ' 30}37

F -

SITE 5) ALTERNATE
NAME : Q,Qx{«f:{}, Lodiundds _ __NAME: _
CITY:_ f%LbWU¢4rL2£$L/ o STATE.!QIf__
OWNER(S5)

Paats _ e _ Current: .

Owner cnntacted g vyes ®.no; if yes, date contacted

—— . A S 8 7R S o T S

] Research & Develapment 1
0O Production scale tastzng
O Pilot Scale
0 Bench Scale Process
g Theoretical Studies

Sample % Analysis

0 Production
] Dimposal/Storage

At e ‘e L. ey 2l s S

0O Prime _ a
0 Subcontractor
!:] Purchase Order

Contract/Purchase Order #

Facility Type

Manufacturing

University

Research Organization
Government Spunsared Facility
Other

Jalnlala

Other information (i.e., cost
+ fixed fee, unit price,
time & material, etc)

OWNERSHIP:

AEC/MED AEC/MED GOVT

OWNED LEASED OWNED
LANDS 0 O =)
BUILDINGS O =) 0
EQUIPMENT O 0O O
ORE OR RAW MATL (J (] a
FINAL PRODUCT a 0O 4
WASTE & RESIDUE [ O O

CONTRACTOR CONTRACTOR

BOVT
LEASED ___OWNED _ ___LEASED
O 0 a




s

ooo

[ Ya
v N a

AEC/HED INVOLVEMENT AT _SITE

Cantrol [ Health Physics Protection
O AEC/MED managed operations OlLittle or None
0 AEC/MED responsible for C AEC/MED responsibility
accountability [ Contractor responsibility
0O AEC/MED averviewed operations
O Contractor had total control
O unknown

MATERIALS_ HANDLED:

Type (on basis of records reviewed)

Natural Radioactive from Fead Materials Production
Ore

[0 Refinaed Source Material

0 Residue
Natural Radioactive Material from Non—-Nuclear Activities
Man—Made
Other
Comment __

{% No Radiocactive

Guantities (on the basis of records raviewed)

=4 —— R =)

0O None 8. Production Quantitias
0 Small Amounts
Comment

O Facility was Licensed

O Puring AEC/MED-Related Uperations
{1 For Similar Activities

{1 For Other Activities

Comment __

0O tommercial Production Involving Radiocactive Material during AEC/MED
Operations

0 rFacility was Decontaminated and Released

0O availability of Close Out Racords .

X None O Soma O Sufficient
0 Radicactive Status:
YES MAYBE PROBABLY NOT
NOT

Contaminated —— e . }ﬁ_
Potential far

Exposure ><
(accessible)



QUANTITY OF RECORDS AVAILABLE:

0 Very Little 0 Some 18 Sufficiant

PROBABILITY_GF FINDING ADDITIONAL RECORDS:

B Low O Possible O High

RECOMMENDATIONS:

Eliminate
1 Consider for Remedial Action
0 Collect More Data

Comment :ﬁbbt, ‘349111Q4£) _jkﬁiﬁggééﬂez_gzéé? _______ ——

—— —— it —
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SUMMARY J\-«-—Q«.m\ﬂ«..«_‘_ M LR :éJ-a&.Qg.Q__cu.c ________

m_.p.an_‘ ______




© Subjects i "Evalustitn of ‘Flake Berylliuh" ﬂetal"*‘ﬁefemnce aymb6l, PBSDDK, to

- following queﬂtiona at. ,,th:ls tm. ﬂ‘\
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EVALUTATION OF cx.mon\m Bm.mm e ;
EFERENCEs LAB-C!.m-é R A
oo ' :}: - ' ‘! i' |
In refemnce to the letter of Jnly 21 191.9 fron Jo Py Horgan to. G. Udell, . . i

vhich you requested me to prapara an ammer, I have thse following coments.
If it is yom-deaire that the pouder metallurg:ymaction of Group CMR-6

. undertake the suggested investipation of Clifton Hetal. we will be happy to do

80, and we belleve that. ve. could complete an,y necossery .tnvest.igation ‘by -

September 30, , Ny N ;Ir : {
fle believe, however, that suff:loient work hes been done on the two types of i

beryllium netal in question, to make the following evaluationa, md raise the '

SIS T e ;A *h‘fw;w.e: gl 0 et ."f-::-‘-f-liu;'»::‘.-'-: e
n i . .- T 1. I CER )
; . A

’I

In every case in which the tuo materials under mnsideratiun have boen used
for powder metallurgy applications,” the Clif ton flake' haa produced more setige ...
foctory resulta, This we attribute to the following. chure.ctcriatics of the
Clifton flake, . _ ,’_

1. Higher purity. = tie have found that all grades of Brush me‘!;al seen to

have en excessive carbon content, vhich grestly hinders fabrication by

producing berylliunm cerbide inelusions, which hinders bonding., In aidi-

tion we have found cxcessive amounts of magnesiuijpresent in even high

_purity msterlal, Hethods £0r removing theee materiels are aeileble, but .
© produce excessive oxidation before good powder can’be obtadped. for fabri- it

""" “cation, Heither of the difficultiea wére’ encountered 1% “the vse ‘of clifto:n "

. flake, N 4 S

2. Esse of Producing Proper Powder, = 4he amall thin, brittlo flakes of
the Clifton product may be milled readily and eaeily into the high bulk Vs :
density powéer which hes a relatively high mmberj of fresh oxide-free . o
surfaces, It has not beon possible for us to obta!.n any reasonsbly good

. camminution results with the -massive: lumﬁg of h.igh purity brush metal, vhich .
has so far been avallable, Powders which have eoifar been eble to pro=" K ;

duce from Brush metel, heve been high];r unsetiafa.otok‘ }.k :-é
Ty f, [

gBé

-

"It 1eours contenti’onm**only' freahly milled:e‘
fresh oxide-free,surfaces are really satisfactor:
shipping delays &pd tho necessity of ma.intnining
‘stock, we have found it Lest to have availsble qiisnd
t1llum which--can be quickly milled into fresh poudf

cguse ‘of :

ply of berylliun in .

ty of. tasaive berye L
a.nd“immediately useds

Clifton Flage has supplied this.noed in-the past.) Pomiex*a ofvtle Brush -
noteriel must be cbtglned as pouders, cnd stored aa powdors, “and conscquently
have at least part:.e.l:ly o:d.dized by the\time theyfare needed for use,

."3




F. Mo Waltera S

g . w. Vs Wellborn

| . o . . e o . %

. : 3¢ Ps rticle Sizoa Obta.inable - WB have fmnnifthat the particle sizes of

L ..z .. berylldum: ]aoudez;i,available fromBruah ore. notjadequate,.and require addie

, tional mill4n, which is ‘often quite difficult to achiceve, The Clifton

. Flake requires further milling, but we belleveithat due to its superior
milling qualities, requires only a.pproximately 50 of the work neceasary .
“on the Brush material. . . f* , i
In summing the 0p1ni.ons of t.hia section, 1t.'£15 vell to po:l.nt uut that |
orly rel&tively small quantities of beryllium powder are needed at Los Alamos, :
ot the present time, (less then 100 lbs, per year)s It would eppear, however, ‘

that Clifton Flecke is far superior to Brush poxsder*nvailoble at the present

. tine, It would’ further .appear. thath‘ .}t,ﬁgog.xld be ruch better to evaluste the .

: " improved: and. cheaper ‘Brush pouder nentioned 'in’ tHejbétore mentionsd latter; . i/
to sec if it 1s o 'satisfactory su'batiture for Gliﬁcn Flake, than to try anﬂ '
cecumilate more date on Clifton Flake, ~~ .

. | g ir] #, Wellbo ;
' : Willian W, Wellborn ‘
: o Séction Leeder, Powder Letallurgy
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METALLURGICAL LABORATORY of _J\ oopies,Ser.p

P.0. Box 5207
Chiocago 80, Illinois

August 15, 10

FLASSIPICATION CANCELLED
HEMORANDUM ' .
) - mn AUG 9 - 1965-:{ - e -
T0: Dr. Chipman, Dr. Cohen . For The Atomic Enor ormdanion
FROM:  J, E. Vivian Rlerk X2
) - e -y v - “ - -, !" t.h.
Subject: Visit to Ciifton Produots Company Chief, Deoclgsiification Branch

On August 10, a visit was made to the Clifton Produots Compsny
at Painesville, Ohio, for the purpose of investigating the posasi-
bility of having that Company produce light metal of = high degroe
of purity.

This Company is ot present engaged in the production of beryllia
of high purity for use in the fluorescent lamp industry, and also
beryllium~coppor alloys. The offioials of tho Company oontacted
were lir. Charles E. i'indecker, i, E. T. MoGowen and Br. Anton
Schormuller.

The ors, boryl, is received from two forelgn sources, Brazil T
and India, and onc domestic source, the Dakotes. All movement of : T
the ore is under Govermmont control and the nominn] cost 1s set ‘
at 8200 per ton. The boryl from the three sources montioned above
runs 12-13% beryliia.

t% Clifton Products the ore is crushed, mixed with alkall and
eithor fused or sinbered. Tho older process, fusing, is dons in
lerge pote batchwwise, while the sintoring is carried out in a con-
tinuoua oil-fired rotary kiln. After orushing, the fused oake or
the sintered frit is dissolved in sulfurie acid, & procese whereby
the boryllium ond sluminum oxides in the beryl are comverted to
the sulfates end the silios is loft insoluble. Impurities such as
iron oxide, mangenese oxide, ete, ars also comvorted to the sulfats.
Settling and filtration remove the insoluble silica and undiasolved
gilicates. Consentrati-n precipitates most of the Alp(SOL)z, emmoni-
ation under controlled pll procipitates the remaining alumimm and
impurities such na iron and menganese. Furthor addition of ammonis
and probably caustio aftor filtoring out the impurities precipitates
the boryllium frem solution as the hydroxide. Any alumimum, iron,
eto. in solution wt this polyt will alse come dovm with the beryllium.
This precipitate ia fired et 1600°C in silive trays in an odl-fired -
Ki1n where the hydroxide is convorted to thh oxide. This oxide pro-
dust is sold to the fluoreseent lamp industiy or used in the produc-
tion of beryllium-copper. ' L '

The production of boryllium-copper alloys is effocted by. direct'§
roduotion of beryllia by ocarbon in the presense of metallle copper™ -
in an are furnaca. .




The Compeny algo has aix chlorinating units end two cells for

tho production of beryllium metal by tho eleotrolysis of the fused
chloride. The beryllis from the ohomical plant ls charged into

an oil-fired silica retort topgethor with carbon black. Chlorine

gas 1s charged ot the base of the retort after the temperature of the
charge has boen raised to 900-1000°C, The resction is BeO + Cip 4 C =
BeClp + CO. Boryllium chloride, having & vapor pressure of one -
atmosphere at about LG0OC distills off and passes out of the retort -
with the CO. On leaving the retort, cooling is very rapld because

of the large cooling surfsce provided relative to the amount of
mstorial flowing, the result being the condensation of the chloride
vapor in the form of snow having en apparent demsity of about 8 1bs.
ou. ft, Except for the siliea retort, ducts, separator and colleotor
are construoted of transite. Present retort capacity is about 250
1ba. of boryllium chloride per day. :

Electrolysis of the chloride is carried out in direct-fired
stainless stee) pots which act as cathodes in the eleotrolysis.
The anode is a five inch oarbon rod. The voltage aorcoss the cell
ranges from 5 to 12 volits with a ourrent of 2500 emps. The cells
are operated batoch-wise, and at the start of e run the melt is a
mixture of sodium, potessium and beryllium chlorides. The ocells are
operated until the boryllium chloride is depleted, the beryllium o1~
looting on the sathode in the form of loosely adhering scalos.
liuch of the plated boryllium is removed fvem the cathode by the sawuring
action of convection: ourrents in the molten salt bath., The
temperature of the bath is about LO0OC. Vhen the decomposition of
the beryllium chloride ias complets, the molten charge is poured inmto
a steinless steel bucket and allowed to solidify. The undecomposed
salt is diesolved in weter and the boryllium flake recovered. These
f1skes form the product marketed by the Company as metellio beryllium,
Present plant capacity is about 25 1bs of flaks per day. -

At the request of the lianhattan Distriot, the Company undertook
to remelt ond osst their f£lske product inteo bars. Although the bars
submitted were not exhibited, the imdications are that the techniqus
required to handle this material is in need of oconsiderable develop-
ment. Same specimens were on hand which indiested the diffioulty en~
oountered by the Company in molting their produst. This may well be
due to the amount of oxide present sinsce the ratio of surfaocs to
volume in tho flake 43 abnormally high.

Congidering the use to which this material is to be put, the
degree of purity obtainable in tho finsl material is of the utmost
importancc. Considerable thought and disoussion wore direoted teo
this end during the. conference. :

An analysis of the beryllia charged to the chlorinating furnace
or of the chloride product was not sawvailable, However, because of
the nature of the ohlorides of heavy metale which might be present in
the berylliisa, it is certain that they will pass off with-the beryllium
shloride and colleost with it, Furthermore there will be a pick-up
of silicon by chlorination of the reeotion retort. Unless there are
unexpooted complioations bececuse of assoolated double anlte,

it should mot be diffioult to produce & very-pure .




-

.

verylliun chloride by simple fraotionation snd condéensation under controiled
conditions, Thia oan emsily bo tried in the laboratory.

Beocuse of the ease with which beryllium chloride hydrolwss
gvon 1n contact with moisture in the air, considerstion should be given
to the mothod of handling the berylliun chloride snow. Controlled con-
densstion so that a produot in the form of pellets or cake could be obteinsed
would be a declded advantape in reducing oxygen contamination of the chloride.
It is not known whether thie contamination is detrimontal in the subsequent
elestrolysis other then a loas of efflolonocy. :

There ore indloeations of the possibility of fur!:her plok-up of

traces of heavy metals during tho electrolysis of the fused salte. Sush
impurities msy come from the ingredionts used to mske up the bath as well
ag from thé cathode itself. Various possibilities which mipght be tried to
6liminate this difficulty wero disocussed, however, no definite conclusions
oan be set forth at this time., Some consideration of the arrangement of
the olements of the oell a8 well as the method of operation seem to be in
Srior.

To summarigs, it may be said that: - -
1., the Clifton Products Co, produces a high grade beryllium oxlde;
however, e complote enalysis would be desirable in controlling sub-
soquontt chlorination and elesctrolysis;
2. the Clifton Products Co. is equipped to produce 'beryl].ium
ohloride of unknovm purlity; en analysis of this material would alse
be helpful in controlling opsrationss _
%, with relatively simple equipment 4% should be possidle to purify
the beryllium chloride product to a high depree;
li« the Clifton Products Co. oan produse metallio beryllium 4in the form
of flakec, analyzing about 997 Bej
5. the tochnique regulred to handle thias flake product i3 in nsed of
dovelopment 3
6 consideration and study of the eleoctrolysis of tho fused chloride
should be undertaken to develop means to provent oontamination ¢uring
this operation, and such study might lead to the production of the metal in gore
satigfastory form thsn theo present flake. -
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To A+ H. Gompton / L L(
B A - ‘f‘\‘ . o )
Fron J. Chipman ‘ , (f' BEERE \(,’,,{ A !‘1-"\’* ‘f ‘
. ' LR . - 5 :
' In Re: Revised  Rescarch Program dﬂryll .

. Th— .

It is genorally agreod that theo ne ual"urr-*- of. boryll fvm should
b9 among tho f.LI’S ol the Classa 3 pricrlity programs tc be uwnder-
talien. Up tc the present ‘tireo. it has a,;pqarad madvz.ﬂab‘ie to
asgign this problem to any of our motallurgy froups. TRecently,
howavor, o small group ab IHlassachusetts’ ;nstl tute_of _f"och.nology
has.complotsd its dsveloprmn-.. of tho {rost. test for LM ana I
have asliod this group bvo underta e CXpoT 1*1cnz..s in the nelting
and casting of be*‘y"liun. ‘ .

]

3

(e“"ol\r“nr‘ Yo niy letver to you of Iarcn 27, 19,_, IRC-JC-94, the
- d...JOVO group will undertake Part 2 of tho. p‘ﬂogr-an submitted and
"willl prepare to undertake portlicns of Part 3 ond Part 5. Tt ia .
rlenned that thcj i1l produce billets -for..cxtrusion pxporinenis .
to o carrlod_o v by Iz, Creutz at: !olmrlno.

is furthor planned to arra ﬁuo wlta tho (,.s-:._J‘.‘,t‘on Products Cormany
“ainogvi__e, Ohio, for tho. m‘oductlov of olestrclytic DéFyY

ura for use in this p“ogran. " At 'the proasont-timo this (‘o-::anv'
prouuc‘l np, the purest boryllium ﬂvailab 0 COrrﬂ:‘;ru.ally and iv

nercloro appsars to be our boest hopo for obt .'11‘!‘.1“1[} Hure boryllium
.;
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1 such time as we cen undertaio a sorious st‘t;dy o; prod*..ctj.r‘-"l
hons (Part 1 of progeaam) .
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Sletallurgical Laboratory _

/ March £9, 1944

Mr. C. %, Windecker, President
r‘15."‘1:01'1 Iroducts Company
ralnesvillo, Ohle

Dear lr, ‘iindecker:

You may be

sa;ed In the following report on the analynis
of n sample -

flake beryllium which we purchasod from
(2ot

I am attempting to revive a little mdded intereat in dberyl-
lium and it may be that I shall w t cuss 1t further
with you in the near futurs,

VYery truly yours,

TECHNICAL DIVI3ION
J+Chipman, Assos, Director

CLASS!FICATION CHANGED
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Metallurgical Labovatory mCRE
0H, 29

December 21, 1943

Mr, N, w. Daass

sice~Gruphite Livisl
Beryllium Section
vPD Dept. 7520
washington, L.

Uesr Mr. Dages:

This is in reply t
%o our projected purc
After ceveral deleys, 3

¥ith regurd to our estimate for 4944 suy thet this proved to be
emeller than we had originully<{eifey . The urgcnoy of certulin
other nrograms ir which we are GrRgag: v ‘it necessary to curtail

ours,

RQUNICAL DLVISION
o J. Chipman, Assoc. Director

JCInZ

ec N, itliersy
Yeading file
JC File
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— Hovenber 19, 1948

N. Hilberry

J. Chimman

Beryllium from Clifton Products Company

On September 28rd, I visited Clifton Products Company, Painesville,
Ohlo, in company with Major G, W. Russell and Captain Bassett.
Clifton 18 produecing plectrolytic berylliuwm of somewhat higher
murity than we ore o g from Brush. At that time it was sgreed
that as soon as Cli4 Q4 on was established, they would
quote ue & price 4 ra Joould place an order for approximately
100 1lhg, of thid I now have a quotation froem Hp, E, T.
MeGown of Clifto q

It i3 reguested that & Lo by dnde through the Area IEngineer
for the purchase of 100 ¥bs datorial to be delivered to
Site B, attentiont Frank\lou

ICAL DIVISION
igman, Assoc, Director

JC1iP

ce . Hilberry
A, B, Greninger-Frank Foote
Roading File
JC-CUC
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Buptember 27, 1948
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C. M, Cooper

John Chipman

Visit to Clifton Products Company, Painesville, Ohio

On September 23rd, I visited the above company along with Major G, W,
Russell and Oaptain Bagsett. We .discumsed with Hr, C, E, Windecker,
“President, and Mr, E, T, Nolown and Mr, Anton Schormuller, complation
of their plant which has been dslayed by slow deliveries on their

AA=Y priority rating, They are alsoc devoting some time to the design
and construction of a plant for remelting beryllium coppsr sorap. They
estimate that when the plant is finighed, which will be about January
or February, they will have a espacity of 500 1ba, per month of metallie
beryllium and this could possibly be e:tcnded to0 900 lbs, per manth as
tha absolnte top.

Their plant utilises an alectrolytic nothod in which berylliwm oxide

is first converted into chloride by treatment with chlorine in the presence
of coke at high temperatures, The chloride is then elsotrolised to pro-
duce a granular product, The analyseas of some of this product made on &
laboratory scale are satisfactory except for boron and copper. There -
seems to be no doubt that thess two elaments can be put under sufficient
control as the prooesa develops,

~ The electrolytic part of the plant 1s practically ready to opersts and
¥r, Windecker proposes to operate 1t perhaps during November to produce
about 200 lbs, of metal from oxide which he has on hand, Vhen this opere-
tion begins, he will quote us a price and I have indicated to him that we
would requirs aomothing loas than 100 ‘1bs, oi’ this product for e:per!.nmtal

purposes,

TECHNICAL DIVISION
J. Chipman, Seotion Chief

CLLSSIFICATION CANCELLEﬁ

o : pare MAR 6 1080 .
- n
cec A, B, Greninger For the Atomic Energy Commissio
S, K, Alison s | |

2

% File m° ROBERT L JACKSON /4 Y for the
Chief, Declas‘sificat'ion Branch
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