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hvailability énd Sources of the Ninety-Six .
| Elements inlﬁigh Purity_Forﬁsv.
Elwin H‘ Coveys : o

- Department of Chemlstry, Kadiation Ldboratory
’ University of Callfornla S

hhevised March l,:l949

”'QThe.heed fof'higher purityVof materials ih*prodgctiongénd in research is = .

becomlng lncrea51nghy 1mportant . The Atomic knergy Commissioﬁ.ahdfits.&SSOCiated

1f5groups, and’ more-recent ly . 1ndustry, have glven a tremendous 1mpetus to thls demand;

The sc1entlst uho seeks suppllers for a glVen element turns to dlrectorles ofbl :

' ,vendors where he flnas a scarc1ty cf 1qformdtlon concernlng purlty and form _In'“'
“~';_some cases he flnds no. 1lst1ng at all of. the elements he requlresn_ The source'

_llst mhlch follows endeavors to clerlfy th;s }roblen by con51der1ng the following

',”10 '?uré.fcrmé7df:éiemént obta nable.--'
‘f2a Detalled 1nformat10n on the klnd and amount of 1mpur1t1es present

1345 Avallablllty of each element in . metalllc form, Hartlcularlyeln th1n fOllS'

: a*few 1nches square, ?_,fl‘f o _.{'; }f;;;f. - ﬂ" R

.

4. Analytlcal 1nformdtlon glven b} suppller an addltlonal sources. '

5. Avall&blllt) oi macro amounts, i, ea, for use in mach1n1ng of spec1ally

-2

ngh purlty 1n thls report means purltles con51derably greater than 99 5

'7-:pefcent, A few elements w1th ;urlty léss than thls flgure have been llsted where

oy . L

”FOr'a’more comprehensive'listing~of?allasources for each element Thomas

Reg;ster of Americun . Manufecturers should be consulted Another_ﬁsefulfdirectory

is the Annual Buyers Gu;ae Sectlon of the magazine, Chemlcal Industries. An.
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IIT1,

1v,

V.

Physical Form

Price
(Relative)

Source of
Supply

A typical analysis is one covering a whole batch or produétion run, indicating the
usual impurities found in such samples in past analyses. A typical analysis may or
may not correspond very closely to the actual analysis of the material supplied,

This column gives dimensions and physical form of samples received, Such information
is given to indicate to others.exactly what is currently and has been obtainable,
Special limitations on available forms, where known, are stated in general terms,

In a market as specialized as this one, extending over some period of time (and even
drawing upon foreign sources) it is clear that any price given is only relative to
other prices of similar msterials., Prices should not be considered as accurate or
absolute (except at the time the material was purchased).

The prices listed were obtained from the University of California Radiation Lab-
oratory purchase orders beginning October 1946 to the present. Some prices are those
of the initial purchase, and some represent the arithmetic averages of two or three
replenishment purchases during this period. As purchases were made a few at a time
more or less evenly scattered through the period, it is felt that any seasonal or
random price variations are probably fairly well cancelled out.

These prices are the result of gquotations from two to six bidders when they could be
found, It is the author's estimate that 20 to L0 percent of the requests for bids on
items in this list were answered by a single bidder. Price considerations at times
are as indefinable as those in establishing prices on antiques 6r on paintings,

Supplier's name is given in full where space permits, Standard abbreviations are
used in other cases. Refer to Appendix A for the detailed address of each source of
supply. Attention is called to footnote (2) on page 11 concerning the additional
usefulness of Appendix A,

AFTER THE NAME OF THE ELEMENT: (Horizontally)

1. Symboll of the

2o

Element

Atomic Number?

This is a form of "chemical shorthand" used to designate the name of the element,
€cZey 1. (Li)=Lithium, )

(e~
This is an index number to contrast the chemical and physical properties of one

element in relation to another. For example, the Periodic Chart of the Elements
will show hydrogen, the lightest element, with an atomic mmber of 1 and ‘the
heaviest element, curium, with an atomic rumber of 96, e.g., 2. (62)=Atomic
number for samariunm,

"1 pate taken from Appendix B 2Data taken from Appendix B

- 992-THoN



_a) ReYative -

4.

Abu@dance

(of Most .

‘r‘l'. ) ‘\4 %4

“‘ﬁare Earfh
Abundance2

‘Elggengs)

Iy

' Relatlve:Abundance,, Thlﬁi‘
'gexlst

P

&

P A

‘ fnercent of the’earth’s crr

'1a11 over the earth, a<sembied‘ and,cbemlcallv treatiggfbne .ghould bé-able Ry extnddt”""

. : ”ﬁx .
fNote that the rare earths cérlumy,anﬁ vttrlum (wb&ch .occur together in. natur
- are.verv dlfflcyiﬁfto seoarate from, each other) é%=@ D?Oub&com
" the earth's Qpﬁst (See™ ‘Appendix -C. RS Of this proﬁp cajlum Is the mo§t-dbundant’

is: actmal
'rare“eart“

Q- - :
‘-differentjy; :
if 200 g;ffgrent SO 1b. smmnl (totalllng,lC,wOO 1bs. ) Nere collect@d-ag,randomr&romg

3a;of zlrronlum, Qﬁga, LA) (0 026 nercent)-' e]atlve éﬁuﬁﬁénce of

AN a,
RO Py

nrlse‘O‘Q(OVSpereént of ( s
member«faﬂd4éurop3um 1q‘therlea¢t abundant . Proneriv 1nterbweted théyexample below 59’
indiates tbat 6 peragent: of *the eaﬁth's'7¥ust attributable 6 the. rafe-earth ‘eléments”

v, érbivm, eig., ﬁb) (6wﬁércedt“- wrelatlve abundance,of erblum wlthin the
yroup,h T ;%M _ : g

~rhga

~’x--(

Sb) (7nd) 1nd1cates that neodvmlum is th%‘2nd mo t-abunda

From quendxx C

‘Data“taken from{Appendix C;
4 Data taken Jrom Anpendlx D.

~Data taken from Appendix D.
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- Source Lxst, of the.'% E'Lements v

(a)

- .‘

(c)

-j]iII."

" PHYSICAL | -

IV ;“7‘1"3

P"'?ICE

SOURCE OF

‘ L«Rellablllty of |

Purity in

T Ana.lytlcal Infomation
. Furm.shed by Suppller

{Com

0 hietal
Y

: "j533tated % Purxty

sunds

| "L )Name, Fonnuia

Geheral '
Form '

= Dthef SOurceS '
AT

)

E-

Cert.&in

Fst.lmated

. ! L

:i',i PURITY
!
i
S

Percent

4z .
leference

C .
AR RS
i

: C‘AJ
" o
LG

S

1
.

: ll' ‘—|l ll "

I‘yp
3
-

Chemlcal a.nalys:Ls
Uetalled informatior
Genera.l mformat.lon
Spectrographlc
a.nalys:.s -

~FORM- "
. Details.and|

'Unit

smx. -

:-_Pmce per '

I3

';Iimitatipns

Significant
J.nforma.tlon
is given

.| when known

TYplC&l ariélysm g E

1 u{ Wy

,-llfll, ] jg'

milhgram
gram -

. (100gm) "
kilogram
oimce S
pound .
liter.

centlgram -

i,{fName
{-lonly) . |
1s glven

"_F,or. RO S
| Addresses
). see -1
.1 Appendix |
(1000cc) ;f o

A2

:.A._lk_.

 Com

- ;';Prec Met .:
L. o T ORI Met.
S e T Gas
B _-:»:-5‘_'—. . R &S o

URIEL

vﬂﬁif*;;Radio

: ‘Met .
" Non-Met .- :

.'Met:; =

C
- Rare -

'u‘u 'n n'n W

&lkall Le t al
Non—met al L. ¢

mmnon Ga.s

Gas: e
- Rare ‘Earth 7~ -
Radloactlve Eﬂement

&

TR ﬂu‘

Premous Leta_l I
Rarer letal s

less t.han T
much less than
“greater than .
-approximately ..

o NAME OF ELEM’ENT l (Symbol) 2 (Abomc No. ), (Classﬁlcatlon)l;a (Relatlve Abundance)Sa (Rank
2 . S - b. (R E Abundance) ’

of Abundance)
' b (R E Rank) '

following hst whlch are obtamable fmm the sam«= source of supply

IR

For a more deta;led explanat.lon and quallﬁcanon of t.he symbols used, refer to pp 7—9 5
2This appendix can. also be used as a.cross reference to- designate all materlals appeanng

mthe .

"
i
y
RN
Sy
N 1
o
a0 s
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| avowziom

F-2) Billets,

ACTINIOM

_ Compounds. -

1 (Ac)
" - Not generally anila‘ble. Compounda only hnvn been prepaf'od in mio rogm . amunt b’.)_;.

' pure form.. Readily decays. away redioactively. s Half 1life =14 years:

‘l_‘;ot‘ tho nearoat univorlity; (4) Radium Chemical Company

Y (n)

o Avuilcblo in praotically any compound desirod with at lelst rougont'gnde purity ECATY T
- (1ncluding a typioal amlysia) from most laboratory supply honses. Some oompoundst aro . L

3. (89) 5 (R&dio.i?;}i («10‘12%) 5. 662nd)

tain. univerlity rosoarch gTroups.’ . Ebcoeodingly dit‘fioult to “igolate

mation as o -future: auilabiuty. contacté (1) Direstor of: Reseéxioh, YA\tonic Enorgy'
Commission, (2) Camdian Radium end: Uranium Corporﬁtion; (3) Tho Doptrtmont of\Chenilt_,

ﬁ?

2. (13) 3. (Com.l!ot.) 4.(8 13%) ' s (s )

available ‘in- even higher purity’ form; nunely, ‘P analytioal gnde, microtnnlytioal

' grade, and "purity meeting A.C.S. standards. " Compounds ‘with puritied suchias these. u-e', S

~made by (1) J. T+ Baker; (2) Eimer & Amend; (3) General Chemical Coiy (4) Malnnckmdt,

= ;)”(5) Merck; and a: few others. The highest purity compounds - roadily obtaimblo(delignated

1) Chloride ucl”
E g Mo’cal E

(C) 99'9989' Si., .WPplied i Gmm dmm.xlSom 30'75/1'0‘5

\ o x4-8"010ng billets in . j.j.

. Johnaen, Matthey ' fCo., Ltd. LI L

. -"Speo Pure g each nmple tocompanied by a speotrographic analytical roport are: xnade by
(c) 99.99+ DiS. | N X

-, Frie c:-ystals' ’%o 60/9;111

_v—.'/. .

s b e rods, (Metal ', can. be_made 1n~_ R
1 VRS SRR & 7 1 pmctioally any form d&

o e b et redn Y BN IR
" (E)|- 99.+ . |ione | Supplied in 5-1/2" diam. 31'/1b.";:"'" ‘Ne

Y e

PRICE ' PP SRR FO

IOne miorogram = 1/1000 mg or 10
Radioactiva half 1ife ‘can: bast .

having a half lif‘e of 1 month ‘:at the end of- the month you have only 1/2 mg ‘Teft. “The' misaing 1/ » i
beon radiouotivolv tunaformod into & dif'ferent' olement. At the end of the noxt nonth you havo ~only 1/4 1 mg

'industr. qm i , -'.:f.f-

glnn P “‘“" -
_ explained by the following examplo. . If you noquire 1 ‘mg. of an’ etle&h‘
ng has-

i . e
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3.

4.

s

1 ~4-;.,; Lol Tt

Lip)

jmmmtm (Contd)

'Anﬁalcxni )

awrmeomy
Compounds - ¢ . .
I )'C_Egh B‘E‘id'o swly

1) Broksn

,Othcr Sources

 ELEMENT (a) mmn'x msmm. mnu
{b=g) . :

Other Sources - L
1) Metal . - fw;,?y_pgr@ 5
2) Ietal ; ¢;*'~;--aﬁ-

U C R sLs Chemical Reaeurch Filea

4 ALCOA Roleerch Laboratorioal ?ﬂ':

" Raynolda ﬁetal COnpany

- f.1 (‘n)

"fNot available outzide the Atomic Lnerg) Conmiasion luboratorios.

H\_frecently diacovereu "man-nado” elamants.2
> ~amount by ordinary. careful methoda. Its- extremo rarit3
seem ‘unlikely that this metarial will eVer by avail&ble

[y

2 (95) 3 (Radio ) L (Does not exist 1n naturo) 5 (--)‘ 1~ﬁf:$f“

One of the nost A

.The worla's supply is not & weighable AIFW:, s
and’ rauioactivity peke 4t . . |-

oxcept for/A E.C., rgspnrghﬂQT,‘

 ”._;problema._;_‘.5~

B 1(sb) o 2 ("5‘_1),.',‘3' ;-_&c‘o;.-;;gt )4 (ﬁ-; x »,10-".7-11)

- \,(c) 99 92d D. s,

oA
Metal | L )
]Supplied 1n 1" cubea
.| (Sumewhat hrittle. Not-
Lo lemEe s T readdly workable. Uaually
el s melted. and _cast’ 1nto '
b ] Y 0] desired forms.) B
”f’(E)" - if{ﬂonq”,Supplied in crystslline
o ~1"lumps as condensed: -

| ;(d)a'{éa;szd_iné325

Ineota ==;«;;s

,f'

2) Irregular
Lumpo '

e

") Wetal | U pary

S ST

P
*4*96;75/§kj:

Loz,

.U;C.ﬁpépt;kéfibhéﬁ{lLZétorbfooﬁgfi;esﬁﬁ;j-‘

.

'ﬂThe same general information applies here as. is’ given for &luninun co-pounas. Tal ’f'\j -
Fine crystals in aaaled.tﬁbes $0. bO/gn Johnarn, attaoy & Co., Ltd._-' .

:;;x;;ngfgaaggyf¢wi;;

'1 To 1ndleate tho posaibility of obtaining high purity annplea fron roaearch

groups 1in largo 1ndustr1al‘

production plants, note thet the author’ roceived one ‘semplé -loO X 6 x 6" stated to be 99. 985 pure -

2 uoco-peniedbby a detailed chemical. analysis from this company

Soaborg, G. T., FThe Transuranium Llonent.,' Scionoo, 104, 384 (October 25, 1946) : "'_}f  L

fdohnﬁpﬁ,fggpghéj5&7Cb;;7;€§:}?~ S

, Amorican Smelting and ,_;: 73
N ﬂ}‘Refining Co. ;ﬁ{f
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U BLEMENT (a) :LPURITY

Be

| Osher Souroced

2) Parities - , -
) ~7q 6% OhiqfCh§q1391700mpany,__~ﬁ.
,mmc- -

) oxide

}Matll

" I’ Cryatall 3

.. Alf.Reduction Sales4ro.;\_
’ Lindo AirxProducts Co.w.fe

L) Cbmmerciav“

Qéiﬁén f@rﬂélumipém compounds.' L
l"$0’70/gm7;déhnscn, Mitthoy & Co,]“
1 §6/cg . < National ‘

Compounds *
xlde - . ...

’Supplied in crystalline
Tfragments 8.S., condensed ;o
' ollihg is sel@om

< .

The priCe per liter of each rare--w‘ ]
2 A Certlfzcation of- Purity is. supplie_ BWhen thd N B.S;fis temporarlly unable +o supply certifi
. dard reagents” such as’ this’ 13,"somo samples may' occasionally turn uping smali,chemical tradl'g
cOmpanies.: lhls partlcula sample came from the bordomes Trading Co. S BN

. P » £ 2
7 ! ’ 'I4L' ! "
- ’ i 1 A
’ T v i oy ¢
.. »~ . i
R — : g . [

'3@tlon to 1%5 relative abundance 1n 'he ‘atmno pher«uu y‘f"“-”5““
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- Metal

',Asunma}, S

""-n l,

II..(

l‘ Aluanlne' 7 r :

VCompounda.v;

. »’ (:l (*t) L

JCSORE :
| 4 (« 10'12 ")'

| 3;3(Radio.) - i 5, ()62nd).

Trace amounts ‘on 1 have racently been prepared by certaln

Exceedlnbly

ﬁgNot generally available.

‘:unlveraity research broups.

ficult to isolate,,especially so in“pure - o

- " ;;;form. very rapidly dfcays away,’ radloactively, engoylng but & transitory existence.3
- Half llfe gg 8 hours: "For further information &s to future ava*lablllt " contact- )
. (1) Director of Resesrch; Atomic hneréy Commissidng; (2) Dr.: Lmillo Segro (dlsdbverer
T ¥~{of astttlne), Departmen€ of Phy51ﬂs, nlverSLty of Callfornla. el R Sl
. R ": \ o th .“, :
BARIUM l;(B&) 5 (14 ) ;h:; »

:pThe satie gener&l 1nformatxon ayplles here as ns

clven for alumlnum compounda.,4_' i ‘2 B

Johnson, Matthey & Co., Ltd.

Flnc Crystnls

S9M | Dus. L

Torlde: BaCl2 (E)
‘}th 599,95{&; ﬁ;§w Sﬁfpliéd-iﬁ 1rreb..iﬁhps
DR R & (Oxidi;es ranidly; must: bel

I’ irrégﬁlar -

Lumps

.‘v0o25/5m

." L

317 SO/oz.

.Vi;;Liéédid}éﬁqdf&dlacg};,V“

. |¥8pt in vacs or under-.oil, ha811y work; ‘\{Q S
- ed into most any form desired) PR

;- v,
» L

Yy

A i ,‘7.4 .

Lumps

2) Lg. Irregular F;

-_Ndne

Supplled in 1arge 1rreb.”

lumps ‘a8 much as 3" on-.a-

e

ecords Los
st.iSO/lb.

1LKomet Laboratory Company

":, . ide“" pound qaanT,T,,;,_ o

-' '9.. mm.uun R,aet ) 4 \l x lO"f o ..'.(_ggt{r;,‘:; .
‘ Compounds AEARCE. T _ REER Jf B ]1 ".‘ T -
fTi Ox1de BeO 1 D.S;<jf' ﬁlne Cryst&ls _ fl/rm;- & bo., Ltd.
’ 99,54 . D,S. :_ L e . . /;,m 7 R

This company’. preparas barium compounds;only. It is :_"'

1 prlanatlon 1n footnote (2), oagelZ

spectrographlc purlty._ym

Thlsﬂcomptny ufidertook. a: falrly large soale run 6f‘speciall

the author has not contacted ‘the compa
‘‘were undertaken or whether.this. ‘seme ma

4] Also caHn{ ?I«rmum nThe oller h?}hﬂi«re
o : . . |5
f"-"'. S D S . )
. \ \ﬁ:- VJ .z"‘ )

fbr some: time,4 %s net
erial is still avallable'

L

‘. difficult to prepare the metall;c form 1n L

ugkrified barlum metal durlng the war. Slnce ‘
posltlvely known whether subsequent runs

n




IIL w;?*i

1. 1 s
Pmsxcmm

b EXEMENT L
BBRYLLIUM (Contd.) ~ . (& e |
9. ]¥e%a il L ,,;«';1-- SN -
' | I) lmAll Broken FACY 9945 - | DeSe Supplied in nrystalline
Ingots . ;;'f;.*’ {ﬁ';'-_j‘}lumns. (Worked with greaﬂ' S

o B IEE N CERTRERIE SRR VLt flculty, ‘under heat and high pres-' 
et b T O sures Tery hard, toughs subgect ‘to edge
A . A SRR oo cow b ) erackdng rone rolling. Has ‘been-rolled .

P B T P N TN IR B idown to verj thinsheets and also cast
ecords Iosq 5?R8h'Begylljghﬁbqugﬁy’f‘f N B

Est 8250/1b$mgwffﬂ e e o SRR

 SOURCEOF S

2) Grandlar | (E) %98?1':f‘k6ﬁ§?3f X ge s,
IR AL K R éqpantit e&nw#BO mesh.f'

S T e P :
OthQr Sourcea o . . . L Lo - : - N 3 R, Lo . -

1) Metal w e qugf‘"U;C}R.Ls.chemf¢ai Résqg?bh;Fifd§"2f 5N\'Liz'fAtomlo Enorgy ”@mmissionlr
~2) Compounds IR oo "UeCe Bept. of Chem, = Storeroom:Files” . | City Chemical Corps ' »
,,§)nuetn} S T T L T '“"@{A ?,j*‘1,~N~"qute_Minernl Coy, Ince .

S

. 10. BISMUTH S l (Bl)' -a,,u;2-(ﬁ3) 3 (Com-kct ) 4. (n x 10 e ) 5. (47 ) S

- Com o ds i§'v~"f' The seme" g»neral lwformat*on ﬂypllPS liere as is. blven for alumlnum compoundc. ‘ N
IT‘éEToride B1C13 (c) 99 93+ " D. s. - }1re ur, ta‘s R @o 75/gm Tohnson, Matthey & Co.. Ltd.':;fﬁuj"

“.H’tal 7JT' I B & '”Q\: IR Hyw~fffiﬁ7'ff ot ' P L A i
Rods - . L(C)| 994598 | D.S.|supp¥ied in Smm.x 10cm . ¢1 25/rod :Johnson, Mltthey & Co.. Ltd.-' R
L T IR NERERRRR & |rods. (Workatle with someé | ¢ T T RN B SR
- T TR T xw,l:{gA;'dlfflﬁulty “brittle; . cannct ‘beé” roiled e K B o
N T I " ;1ntc ‘thin foils.: Jsually melted and.
: ~Jeast tnto desired.forms.-Is. available in
BRI TR RN S S _',r-rquantlty with surprxslngly high purity:) : ; AT S
2) Ingota_:i_”; ”_(0)3-99;99df fG.C% Supplled in ;ngotszv1x2x2 O/lb. American Smelting"& Refining"*
.! i B - f" X Ea ;.01 Cowy Omahs Plant... . .
. Cont:ct the Director of Research or Production for information as to- the av;ilability of. 1ndustria1 ‘quan=

tities. of: high purity materisl, or -specially fabriceted forms of be llium. e, t in K. . s b- L
-oontractors’are the only ones in thepcountrg ‘able-to roll thin f01l§¥'~ B¢ certh A E C 4 o

' ;, manufacturers analysis states that the only chemlcally detectable impurzty present is 0. OOOSp silvert
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T 1 . 1 I;jlr,f;'Vf‘?" TIT 1l=f."?¥fY’IV’ L
. ELEMENT = »(s)-|gx_3g;_[x§_.-l(.b) 1 SICQ. RFORM - |. PRICE
pECS ‘fgsgrrrsgu lar ) (E) l 95—99 'lNono _Supplied in crystlllxno 1 f$2/lb. A_--A.QD,)Mnbkny;] -

.. 'Lumps - '1umpn as condensed. .
; o - ~.‘ » . 5 ‘. o : _:‘ “ - “ ‘ L .- - ‘:. [
1) Hetal Wgnj;f;;ﬁP§F¥_a'; Upc.'Dapt; brkchgm;'f,Stqror99g'Fi1q§77~- zaqlﬁbgt,smpltlng,&'szininkﬁt'? '

11 BOROK . - . 1o(B) T z (5) So(Com.Met ) 4-;('i.x"1"of_‘5%')‘, .(34“‘) Lonr T
Compownds =~ .l_ij B . vi;'l AR *»:_ :f‘v;f’_n Qf:ﬁ R
Bor o,ApiQ_HaBO?"(!) 994+ D.S,TfFino Cryﬂtalg' o _SO.&Q/gm';;thniqn,fuitthoy'Xfcq.;lhtd,‘HV571‘-‘_-' s
I) Powder - " [(E)/| 99. | None Amorphous powder. (No ‘
L g 1 b o} v | source is known for metal - _
- |'in other than powdered form,. probubly
.because there are practicllly no com=

N :14~:»‘-f-" N '“f{. ol | mercisl used’ for the mettl ) . 1 ::'4;';':_‘f;j

's?"i/gm'- | ¥airmount Chemioal Company.

Other Sources LT - ' R PR . SRR B
~T) Compounds . BN - Pery [ U.C, Dept. of Chem. - Soreroom Filos R “, City Chemionl o:poration f}‘ Cred e

o 2) » 0 EEREE N " .- .. | The Norton Compuqy RN B UL R
3). . w ;gs ;;?r 0 UsCeReLs Chomical Rolearch Fileo S 2 Pncifiu Couat Bor;x compagy Selm e

124 aﬁgﬂlﬂﬁtT_'l.wxl}ii;{ﬁ;' 1. (lr) 2.(36) 3.(Non.Met ) 4.(n x 10 7) 5 (40 )

Com!o d. ii{]fsi?The same beneral 1nformation applies here &g is glven fcr alumlnum oompounda,texcept ’
- v—l._that the Johnson Mntthoy Compnny does not prepure this element nt all.;_; ,_; - :T.”‘

. .ﬁ.' :

Elcneﬁtal Bromine “The commen olement bromlne itself 1s easily prepared and purlfled in the laboratory :'{75;,_ et
‘(i lfquid) '_,_;;;by distillation, and honoa posos “no- purticular problems lﬂ to availubility or highpurigﬁ S

IﬁThis company prepurel horon compounda onlg. It is extremely difficult tofproparo the motallio form 1n
lpootrOgrup iic purlty: SR : L

3 s;mplos lpeoinlly purifiod in thi: company n roaeurch laboratory. ;-‘v. f"zT-:; L-A“f ﬁ;.-‘vf:'-
I .m. o ) V ‘ ‘ N . . . AT .,‘ :‘ j':‘: '~.I l ’ \ 4‘“: ‘ h

S
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Other Sources o (esg) R ‘ R - ’ e

quid © Pora - U C. Dept. of Chem. -'Stororeom Files _:j; Grifrin Chemical Comp;ny e
;2J‘Liquid; C _ 1} «~'i- \5f ‘L‘%n S . : nc "‘¢~ o Westvuoo thorine Produota Co.ﬂf,

?,12.

C 13 cunmm | ;;1 (Od) i \2 (48) 3 (Com.Met ) %, (n x 107 )_ 5. (44 h) S i-. .

ends jThe same benerul inform;tion appl1es here s ie given for aluminum compounds. tf;fn.' BT IR S
) CaDd _:_(Q)_ 99, 99f+ D.se b Fine Cryste‘s: S '.QO Ss/gn . Johnson, Matthey & Co., Ltda e

“I)Rod. (C)i-'99.99+§vn,s; .Sup)lied in rods Tmm-x 10¢m. @7/rod o Johnson,:Matthey;& Cd.wﬁLtdgu.(

o T N SR B Netal available in con51d-. . 0
’ jerable quontlty aud high purity. Worke| .l - T

“Fable with little difficulty. malleaole_ T
Fauctils; tninrsst she.t nade without -
fsoeclal effort is ~015". Easily cast
. SRR SR ' . . Yor.machined into largen forms.)', S e T :
‘ .Az) crystals R ()} 994 394 qu.‘s;_ ‘Supylied in large (v3") crys-" SN R

C " talline’ fragments' : $40/1b.

: N CUN ) S ' jNef Jersey Zino: Co.*(of P.",-;);? \ ';i "
3) Stickl o Ke) 99.9{d G}Sb"gupylied in stlcks-"” diem,- Est 910/1&.' .o, "“"x"_jJ e jf:”dffi,.n”u

e B ] " . . . -'{

- 4) Shceti?',' '.4(B)~~:99‘9,‘, None] Supplied in. sheets .wez/Eheet- 3e1mont Smelting and Refznlngf o
. RO - - . . Y . o ;sjn " " " . i o 1" o S ) e i .
: : 1 - 7 .015 X 4 X 4 , Co. R ST

EPER

1ecarcioM .0 (1.(Ca) 2 (zo) 3 (Alk.met.) 4 (3 63,.,) 5 (sth) | L |
e unds - © - The same genoral information applies here a8 is given ror tluminum compounds.”‘ﬂv_ o S S
e ]; Earfonato CuCOsl(z) l 99++ lD.S.'_ Fine Crystals S l‘.$0.40/gm . Johnson, Mntthey~& Co., Ltd. }.

\v.,.‘

Price (for larger guantitiee) is estimated because ‘the smnll anmple (élb ) received by the uutho* wno'élk
‘kindly sént by this company without charge.. ' R

2 Manufacturer claims that the only impurity nresent is a trace of zino. T '<V T T
Thie oompeny prepares calcium conpounds only. It is very dlifioult to prepare the metal in sP' :




15,

164

| ELEMENT . Jvf‘ia) lPuthi 1(91, 7’*-7ﬁHYsiqu*£ng7ﬁf s oparee Koo souseR OF quPPLY
' MeEaI _ . .\' B L

1 'f[}’fl BT

CALCIUM (uontd.; (bf’)

IS Chunk "'1-,‘ (E) IQSfQQj?_Nopg f Supnlled in one pi ece.

| e A- Dat J\Lack‘ 1
el x2me 3., (Oxidlzes'rap- : BT

ﬂ& o Ty v1gorously remets: thh watar.;;5”!f'?7u3
N | oo b fMust o be keptoin vad. Or under sil . LR,
RIS DR ea511y workedﬂf tOTforms d631r-d.,Nopumrwqmequum.mau,;hmmm ﬁ“-7 ]

71’-;..(?@"*']4i:f 2. (b) £ (mn.,m ) | 4.<-cisz";>.-. (17“*) SR L SR
e e SRR ' LT T G T T
Compounds. - : T :(,Lhe samevreneral 1nformatlon aopllas hera a’s 1s leen for aluminum conpounds.

s ; L o B e B -, . . . . -_ S P

CARBON

Eleméhﬁnl-Carbﬁn]v Ava 1ub1e 1n oxtremely hl h purlty form for use as spectrograhhlc lnaly31s electrodes

- ; '« i~1' \lonf thin rods) frow several soectroscoolc supply houses: and grnphlte producerl. N
Also availuble in & vnrloty of~ shnacs, larye sizes - ‘and- quantltles, and in & wide
ran ce.of very high purities: from A B, C.-subcon ractors. TFor further information as to

o ﬂillbillty, covtagt ‘the Dlrector >f Hesearcb oF Droductmon Atomlc anrgy Comm1881on.
-1) Carbon Rods .. (C) 99.995+ DeSs |Eléctrodes  4.5mm x. SOum 1-44450/rod: .

P

Other Sources’; 35

‘1) Electrodes-,. -" Pers *ﬁLSUJCZR;LVLChemlcal nosearch'}llés
2) Bulk Grapmtc LT R
CERIU 51-7;i?i 1 (Ce) 2 (58) 3 (R Ed ) 4;;(1*5 x197%;
L . - \4. b (31/0)

The samc 5enernl 1nformat1on applles here g5 for 11un1num conpounds, bu+ tdw ‘

Compguadsf-}
I ﬁlmlte4 extent The most. dependable source for all cerium compounds A reabent 5rade

8 un\v—rs1ty of 1111q01s nrochsor w1th soec1a1 1rt-rest 1n cerlum conoaunds, “has set .

Johnson, matthey & COw: Ltd._v'lf

2) Graphite Rods|{C) | 99:9954 | L.5: |Elettrodes 6.5mm x 30cm" nﬁv4.5o/;od SRR AP DR L S AN o
3) uriphlto R&ds (C) 99 979 ' DFS; hlectrodus lO J,x 6Lcm '”$0;15/r0d kl.fﬂri, Lﬁ”“u {?n_?@; fu;“Q)1‘

r- tter An. 1arbc quentltles is. the &. breﬂerlck smith, chcmlcal -Gomp anv. The- oresldent,ff

_,iQ and maing alnod verj hivh standards of nur;ty for 1ndUStr1a1 quantlties of»thAs element
ﬂ§,=anu 1ts comoounds.;;- : : . o
o9 * SR
. N ‘} . -
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( | B S S S ’.‘t‘n\ -
COLUMBI UM ‘f-:,;‘(cb) 2. (41) 3 (“om.met ) 4.3 % 10.70) el (2ot : f }
Compounds o _ T}f_L . v . S Ty
' oxide CvaOS‘ E (C) 304954 L.s. © rine crystals e 80/ 0 Jgh‘n-_‘sqq,’ istthey u Coe, Ltd.
2) Potassium o f @y 99;.,74: DeC. iine urystals $5450/15 " | Fansteel vetallurgical Corpe .
columbate &gpg% SRR ST AR ' o : : 3 RO T
metnl | : : , o . , o : Ty
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-nsral mf )mtion arphes m-ro RE 13 él'«e"l For uwx“mm Jor’poux Se- a

;O 40/321\ l Tohfls'Ju, ..’latt, Aey c: bo. Ltd.,..-.

1 also called ﬁfo‘mun n

{ n’ " " " = a— - ~ |
& Columbium, cmxpouné‘,(and netaf) suy fhed by thls co:p lny were orlblnnll'r nremred c<ne(‘ially fcr the'n by_»:-;_-'

Tmm

.the Fansteel metnllurgical Corporation, The Johnssn, mtthey Cos analyzes “these "batthes’ chiemi cally and

spectroéraphlcally, then: raylckabea and .dis“rlbutes the sanples - under their hoel ny pev Pure.‘_' - R '

Idemc_:.
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| ELEMENT 1 (a){ PURTTY § (e} | PHVSICAL FORM . | . PRICE .-}~ ~ SOURCE OF SUPPLY, _ -
|22. COPPER fContd)-..;; (b—%) N B o B S
- Metal - . L S |
17 Rods .ifff(c) 99 999

A fSupp¢ied in, rods 5»7mm 31:25/rod_5'JOhnson, Matthey & Co.,Ltd.
‘diam. x 15 em long, and. T T S
".sheet or foil in most *}3?“ S T UL
.stzes desired. (Neua¢ is v,:-V,_ oy T T e T e e
available in'or can be! " | - S T ! P
_Peadily made in practical~ TR N R AR T
‘*y any ﬁonncu'pur*tj A TR T SR
T2)Poil and. |{C) 99 .9991 D. ’Sa “lled in Jg quants £85/1b " | American Smelti'ng & Refining -
Rod b b | 3/8'rod; and any. thlckneSS’ IR ¢ - JURNE S '
SR N R o {of &hPet desirea.(This .} ., p eoolE T e B
b 5 Sy sample .(302'%")(1;'*"-" "w S S R Lo -
. b+ ] designated to beof | BN oL :
.oyt frespectrographic purity.). P (R H
3)Billets  {(E) |99 | Hone | Supplied in 3" diam.42" $1/1b.f ' ‘National.R&se;rph Corporationt
' L ot o f 0 diam.by. 2-8" lon? Wwilets:f o . S e
PR R 1 1ndustr1&; »uantltleu - f'ff,;'b ‘ ';’".” /

[ RS

L

3. CuRILM f; | l \Cm) (96 3 (Rad*o ) _, (Joes not. ex1st 1n na;ure) 5 («-) ‘L E  o if a
o No* av&;;able 3de the Atomic. Ehertg ommlss101 lab:rqnoraes One~of the moot recently‘
. - discovered m&n~mage" elements.? . The. world's upply is not & welghab¢m anount by - -
S ordlnary caxefu] fethods I*$ extremw rdrlpj ana; "zl;oact‘ ty ‘make’ it seem unllkely
. ';fvhat ﬂ?lS ma erlai wxll c"cr be’ 3Vul ao;e exee;t fmr A E o 'research problems

g demgh v

DL, Dﬁwmmnm 1,u.§y1€%£) (2yﬁ% ‘..~?Qi;ﬁ

i U S (7th 4 ERRT

Comgounis ,_‘j . , ';1cu$t - \bvlate, as. eVﬁdenced by the fact that

AR rthc n;ghesu purltJ s&ngle readniy.avql,aﬁle 18wt 8. 3% pure. ER TR R .

f'fIt is reasonable to expect that newly develcpeid chemical. separatlon methods (1 e., ;ﬁlﬁiyﬁg S

- adsorption «co lumn’ tecnnlques)w xil¢ be put’ into pvactlse by future suppllers and thus. ' '
“rasult in . larzer 4u&nt1t¢es beoomlnb;aval‘akie at’lower cost and higher. purities than !

J Materlals supp}ied by thls corpora on are especmally free fruh dlsaolved gases }repared by‘vacuum ,:

dlstillatlon ce g

B,

2 Seaborg, G. T:, Nhe Transu*anlum ﬁlements" Sclence 104, 38& (October 25, 19a6)., .
3 Akin to the use of "Zeollte—type" ion exchangers for demlnerallzlng Mhard water" - )

-
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__RLEMENT - - (a) i%mg'!r (c) PHISICAL roma SRS, SR o (o) | SOURCE OF SUPPLI T N ‘
b"’ . : B ";)-"»; .
DISPHOSIUM(contd) is now-the ca.se Presant methods involve literally hundreds of tedious chsmical B

operations.and recrystallizatlons 0 end-up with over an 80% pure product. The SR U I

_' .Johnson’ luatthey Co. is. the most. depandable source, - but,_ occasmonally samples of - . fc o T

r&re earths m*h v:amng purit.ies tum up. in the $maller chemical trading ! N
| Ly varying prlces Users with .sufficiently valid. Ieasons m
R i limited,-amounts- from pmvate univer31ty collections® or the - -
RS fANatriona.l B: reau of’ otandards “It:is possible that the work of the Atomic’ Ehery
Ve Commisdion in u);e future may result in. m&:inp certain of the least .abupdant’ rare

SR ' earths avallable m bona flde users as an’ 1nc1dent4al by-product to some of 1ts

o :.,operata.ons R e T

'Oxide Dyzu - _'-(c)l 82 3-’ R Fme crjstals

31‘3/ Johnson Matthey & Co Lt.d

Metal FE The metal has been ;reparei bv the dlscrwerer- or co-workers in minute quantlties but. -
: L - no current sourf*e JL ,the metal lu knowr v ‘ ‘

EREIW, 1 (b}) Sl (68) ‘3 (R E. ) | (1 5 x 10hg) -53’.-:(221‘“)

Y

_COm unds | S 'me aame general 1nf”ormat.10n apphes her» a; for, Ayspros*um bompounds a.nd footnot,e(l)

L ol - PO - St b low -
l) (bcide h'203l':;‘ (E) 98* ‘)S t“lne czys‘.aLs AT ’ W6/ lg!l Johnoon Matthey & Co ut}d § .
Meta_L R ‘:'"':.‘Ihe metal “his béen prepared by the.dlscoverer or co—-workers in mnu e. quantlt,les, but; SRl
: s ':no cur‘rent wur'ce "'t)*e mptcu is. knovm e g SR ; :
Fg gg .and ( ) Dx M.., F James (deceased) : '

3): .‘F H. Spedd.ing of .LO‘W& State College, and. (4. OrLH. N, MeCoy -, -7
ecea.aod) or t.he Lindaay Lig.bt. a:id .Chéml. Co.In the past severa.l yea*s however some sof the se collections; Lt LT
ve become broken- up and- widely. scattered: . -, andf1™ N
tside the U.S,,(1)Dr. J. K. Marsh of Oxford Umversity,&gland (2) e 5 Jilhelm m of . Municb uemam' LED

d (3)- Prof. Luigi Rolla of Genoa, Ita.ly are known' for’ their work ‘and outsturxiing collect.z.oms in the:field - . . =~ °
rare earths. . The Johnson: Matthey Co.-draws’ upon the last ‘three men for their source of: suppliea Sy e
is company . a.lao makes the follovdng compounds of’ dysprosmm upon request acet.ate, chlorlde, mtrate, o
ide, and aulphate 'I'hey do "not. prepare the met.a.l b Co Ce L T e e
_95 » for compounds of erbium BRI ST R ROV “  T

T o e e a0 N
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= Othar Soureea -

- Glty cn-:uca.l Carpor
e Eimer.and uend L
A D.Baelmy :

_vif(zsfd)
b, (u”‘)

®. (0 2%)

_eurrent aouréi'of the metal is knowh._,,*-‘

_‘l'ho netal haa boon'pre; arec. ‘in- minute amonnts by tho discoverer or co-uerkera, but no R

; (c Gaa) 4 ( osos) 5 (mth)

»_cylinders. ~anhydrous hydrogen fluoride’ (ﬂ}), which serves -almcst a3 well. -
ocesses in which fluroineé 1s reguired, is gore generally availablo.' The'gaa
"“ﬁilablc in”spoctrographic purity. *Usual- inaustrial purity 1a around 995'““

RN
,,

_ ._.,-d‘h;a{xc,ax;hcfaééiiéﬁ' Fné.‘"f | Genera) Chemidal Cmpany
-=(uxggib-g.*,_fﬁ‘:g:‘Jf9~'l ~ 9j7 Harahaw Chenicnl Compsny

«_.__‘,» .

It is an extremely corrosivo ‘gas anc difficult to handle industrially inu

68 th folldwing conpounds of europium upon request'- acetate; chloride, nitratet
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{ otait
I’ Fusod pieces

Z) Irregular
Lumps

R ’ L0th¢r Sourcel

' a;si;jGLRLANIUM
 ; ;-00mpounds\?5

S l)Oxide GeOz
DR z) Otldc 6( 01 R

~1) Metal
Yy Conpound
3) Hetul

LTI
PHYSICAL FORM

PRICE '

 fl*ﬁ;gd1.Suppl1ed 88 smull lum‘s inr

"';,Supplled in smnll fused i szS/Emc* }Jehnsen, Matthey & Ce., Ltd. ®
- “}pieces. (Nettl is. seft tnd : A T e
L imalleable; essily wierked: 1nro foil 2 R AN

Jreds .if kept below roem. temparature.)~ S ey
os_/gm, . |As DelMackay

;f” several- ram qu-ntltios.

U C- Dopt.rof Chem.f- Storeroom Filos
U C.R La InVentory Dopt. Filos R

o Footo Minerul Compuny
" Ichemstar, - Ince.

“‘|city chemical Cerp. : ST
T Vtr~Lac-Oid Chemionl Coo h,f}ﬁ-

1 (Go) |

1‘;Othnt Souroes._{}»;i =

’Eq"( PIC‘ 'C' Co : "‘_ [

o L

1c1ty Ch.micul G‘rp.; \_|,
iﬁFlirmount Chemiocal Ce.”
t'Q{thr~Laoﬂbid Chomictl Co.

Dl T

eifﬁouncn_oFﬁSﬁPPLi?jH‘V"= ey

’ rf Johnnod Jntthcy & co.. ntd.f;g 23
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rem mnnt:.l"

r,fab LS qw- anunTs ;

‘fftﬁ.%

gnd' pomps by Y rcw indastriai ergmizntionn‘,‘buf,hé oury
Enm. Ao Ds

r"

hokq hn rcoenﬂy mformed tho aufhor,that

ent souroo of ‘bho mctll il

Eoot. Minoral Compnny

. _‘34._‘_;

. ;%ftotal impuritios..j
“ Hndustryal ‘quantss, [up Rd

’°Ylinder51, around ’E: 4 ‘:%,*;:"' .
. Jgas ccmpan*oqkl TR T

' Johnun Mntthoy & Couy Lta.‘

RN

Gonertl Eloctric Co., cl.v.- R

land Wiro Wnrklr,va~;,g

1 Frcm tll indicdtlons it is likoly thgt the matarin
' -_ia‘ “that. ‘supplied: ﬁy Fi Jo De hewal, & muflcturinp
_ ‘.'2 sutstandingly ‘pure-fer tho qu-.ntities and_ ,

( have been in’ ;2; AT

uﬂpl a“‘ ; ;
‘sth Ma ‘kay'ﬁ' and
f‘ch mare se-f'thu.n

; n :‘et "1.'=in pure form-.‘
.r_aome work ma; hlve been de;

PD ‘.l‘ed) FT )
!8 t
whi

{701, madptem, grig
» contains 25-30%

'8 This ocem any |
© it seemsfikely it
mtnl can: be

4 Bie, crepeny

& ey ‘ .
3.%:zlz¢=zgsctﬁ;

a one LwJow‘d Wh ;,’
oy indicate that

fs¥ *m A but
e sW l"'? R4 in

% rp.nhic anslytical “repo ’
rmn ho fwn. net theught of as: part of tho sarth's rust sven tho -h. e H slpha partiel i
gy caotivn elemon‘b ingﬁho nr‘l:hgn ‘orust ‘Ls: aotuallyca hohurz nucleﬁ%. 'f‘hg prlgt pg; nc.g fv:x‘xogﬁf

L. 18 chemically merl < i@, f dors net combrne iRk any oTher slement.

ia preparatien,™
o tndr%s llatod at {35 gm (~ m.,'*dm, :ccompaniod howevor, by .

v«.ork under hia aulpioes is. }

.. ﬂfr' i ,Z}ﬂ4; £.3u~vf
' v b - T ~

De hml'a m&teriall :ro 1; Lo

sumnlios of this »slomont

el s"ely bound up chemicnlly w‘lth»';Z; L
: .,be remsvod befcre purc Zxr :

an- erdor Blaced with t%;m in-

The purest he

'-: ; rare. gas 1s a clese appreximatien te its. rolutive abundunce in tno atmasphero. ﬂel:«ua,pdd: e hon-cmfmr for Nchu

] €2 This ctm'-l\’ dm.,; ,nun;al m,u,,r‘., ol Zr (d 3;,.*,)..*‘r¢ (a 2}2 “ nnz)




IV

- ‘t‘.-(l.s x 10 %) 5..(23 ) R

U o | )
Thn game gonqrnl il}bmtion applies horo a5 fpr dyspruium oom;ounds lnd itc f.otnot(@)» ~ .
' It sheuld be neted thet this" element cemprises. but. 1% ef the .rare earth groups. Cenwyt.. = a
scquontl); tho munt anilable il extromely limited w3 wellas diffioult te isoltt- in___v } SRR

3 pure form: _ 2 i
,G) oxide 3'203*” ' (&) ~80% |p,3. g Fine crystuln . l‘ll/l()mg |Jo):mnn. lltthoy & Co.. Ltd. '

R Metal. f Bolm.’um motal, _to tho bost of the tuthor’s knowledgo, has nover bnn propurod in paro ;
;o 1--(,3)' o 2;“(-1»)1"',-f.'zfl‘..(c"‘G‘f!) ‘4-(0613,.% . -.5'0(-1.l" ) A
" (B) | 99.95¢ *n_.m Put up .m 1 nnd 2. litor T _3.5/11.;-.-_~ - |The Mathesem Cempany
o1 ot - |sealed g,luu Bulbse Severa S e R SR w
- fppm tetal impurities. (Alae availuble S
1in industrial quants. up te 160 ou.ft T L A R L

= -|eylinders), areund. 99.8% puro from
mest E“ comptniu.) o

.(In) : .(49) .(R.Mot ) 4.(n % 1o “ )-__' 5. (se“‘) e |
'-co o\md.l. L o This elomont is oxoeodinbly rare. in naturc. CQmpo\mds o.rc not t» d.tfficult to prop.ro 3
. .- and )urify ence the -eres are ooncentntod. s ‘ R R
l)ond. In% - (C) 199499 JDeSu Fino crystals ‘- ° ' $2 25/ Jchnun. lhtthoy & Ch. Ltd.; B2 S
‘Y'Z)thte niNQx, )3 (E) 95-99 None _‘ Curse crystals RN 80.60 m L. D. nchy 3 oo
»;:\

yttrium oxido. Tho holmium oxido content thoroforo i3 thought te v About 80%- L
S 2 this cempany alse proparos the l‘ollowmg ccmpounds of. holmiun upon roquoatx toet@-.. ». ?ehl
oxido. and sulphlto. 'I'hey do not proparc the notnl. . B

3|

b B
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I’HYSICAL FORH i - PRECE R SOURCBOFSGPPL

C ey length desired, and sheet . S
-Jes apecifieds (Metal very goft and. -nlf
.} leable, tends te oeld weld: f“dil]o
|- Joxidimes slewly in air. Eastly relled J:. ‘.
- o.finte fells and oxﬁudod inte wire nﬂ
C ";mll diem. reds and ether tom.) NS
)oCe | Supplied in feils .oo;-xs-,| 31.4ng5 Tndium
'} 6®: Available in lnrgo wtl. -
"in muv forms. -

su”uod as loem Mu. eﬂriﬂ.w/pl

‘V'f’ Pcr: U.c. Dopt. of chom. - Sto!‘.roan Filu

N

R
(

!’lu nan gmornl 1nfomt1n applin hbro u 1: gim r. tlulm owmpeRrls,
,;thay tho Johpnn, autthoy Compnny" dul' not »ropu-o thn mt nt ‘ull.




i
ifficult to prepare,];' '
aoluhle salts. T RN
(G) 99 995f D S. Suppliea in: Sponge form andf x
e _ 7 dn"thin. strips dccording to’ - , e s
s one's ol requirements.h(ﬂetal 99_ ,*:' : :
:-,edge’cracking whidi ro ied intc thin" g SR ,
ji-foils._ ‘metal has been: rollded down-to ooy p
. a UOZ"‘foils) .
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| Mottl

S I ; SPOHGG

Fop03.
2) Sulphnte FoSO4

2) Bsda

3) B.dl

4) Bill-t-'ff?'

S Y

*;‘Othpr78buf6d14 k

i

;1§f¥h§(1
.

f41. xnrrrou

Gna

I)SP"- P“re [(é) 1996}9% rs

];‘1’ o
. 6) Wiro et

o

v

1.(Kr) 2.( ) 3.(R.Gne) 4.(Not m‘the oarth's orult) (--’)

Chayl

Put up in 1 or 2 litor ..;11311/&

ed’ glns bulbl (Gppm total
}impurities ~ et _

"

Gonerul Lloctrip Co‘, CIeve-
land'Wire Wbrks ol s

O S

T
2

3"f sprre

Metals suppliod by this oorporation aro ecpooially froo frem di-nolvod‘guaos. Propared by vaeuim - distlrhm
Prioe (fer larger- quantities) is estimated Because the small sample (1 1bi). received by the suther was: -

kindly se
as regular

n rit

or. use as an- nnulytical standnrd.:;

YTy tpproximation e its relntivo tbundanco in the atmosphers"’ o
‘"Cl",ne»‘l'—u ﬂv, e.»n..um -tk u, oﬂ"

is 4 ¢

PHYSIQA& FORM . | PRICE . SOURCE OF SUPPLY '
;-.(Fe) ’ z.(zs) 3 (Com.not ) 4.(5.01 ) 5 (4 ) o
- ~_""Sue gonorll informtion uppliol hero ss is givon f‘or nluminum compnunds. - s i T
' (C) 99,99 p.s. /% 'Fine orystals:- $O.45/ Johnscn,l Matthny & Co., Ltd.’q”_
(C) 99.99 D S. Fine cryatuls 30.50 m B 3 Booooomow e
”'-"_'..‘iAvnilaolo in pr‘ctically o.ny forn desired in- industrialvf,f
'(c) 99 995& D s.‘ Finely ‘divided,- hydrogon ; so.4o/gm;i'
s ’” - .jreduced spcngo metal ‘,*“ Ny .
'.;;(C). 99 99+ ‘.s.; Supplied as reds Smm dxum = 30 so/gm: " 41- LIS
B R st FlBom long. TR "
1) ,99§994, D.Se |Supplied as reds e Snm diunn%?/&od"‘ " LR S
1. b = S kX 30om lor\g oS
- (E) ] 990948 6+S.. [Supplied in billotu z"ditm. .12/&3. ’__ 1 .
R ,"-"v”xel leng a -
- (E) |.99¢9¢4 " RNene |Irregular °1'y8t‘1 frlgmantuﬂ Est $10/1b. Plgstlo Met:ls, Inc. P
(C) ] 99484 JP.Co ]Supplied in short lengths -] $l. 50/13. Phllinckrodt Ck‘exmc,:l Workl '
N | ' . wiro.g.ozo"diam. 8"10ng'-au SRR I P A
tnqutlcal stcrdurd. ; U TR IR . i
- Persg U.C. DOpt. Of Chom. - Stororocm Filoa Nltional Buronu of otlndlrdls
R o PR  {Thern Smlth Campany I

~ "l' A T

“by the. oenpany without oharge, This company-- lupplin iren in two gradu of, purity deslbmtod .
+9%) and cpocial (,bSS«Q%) PlasteIren. .. -, . s . NS "

b

%;r litor of ‘each .rare s
s g8 are maufbauf, At ne re pm are e




.. o le e oL
v oy e B

EZ5EEE
PRICE souncs op SUPPL

“4a. (1 5:10 4%) 5a._(z;d
b (7%) b. (3

o Aftor oeriun, FAE

"-earth elonenta. ConsoQuontly, ovnn though it oomprises qnly 7% of the .B.»group, 1t is
4:-rolat1valy oaly to obtlin. It 48 not quite as diffioult to isolate: und purify as sor -
’;of the other r:r' enrths. !ha most dopendable souroe for hzgh purity ln oompoundt»i

¥ (B) \_,,_,hD.S. Fine oryatala-'"l‘ " | %0.45 gm - Johnson,litthoy & Co., Lmd. N
- (B)} .99 Typ..|larger ‘orystals availnble 35/1b.a - Lindlay Light and Chomio&l Co. o
-»lnf,;- j“‘“ﬁ An.1b. quuntitios. Tenda ,?;.» o R e

- to ablorb moistura. S

’vﬂ;f,;_' ,fl_fwi'r‘1~_ Metll h;a beon prepared in gram amounts 98% purity by certain univeraity reaearoh

ey T e ~groups.: Most’ difficult %o prepare ‘in pure: form. .. Workable with considerable diffiouln'
Quite hard and tough unless - very: pure. Hag been rolled down to .002" foils: An 2% width“
 Subject to edge: oraoking in rolling ‘with the raquired heat and high proasure;b ¢

ther 1nformltion ai Yo future availability, oontuct the Dirootbr of Resotroh. Atcmio
Energy Commission. 2 .

i (E)l 99*+ lD S.,'Supplied as very small Eat. 35/km lJohnson, dntthey & Co.. Ltd.

lumps. R AR {Reco rds "_ e
- | vl A L‘ ' ost)
Other ‘Sources ' - U c
: : ‘ 0 Ca Dept. of Chem,§btcreroom Files :
; L?Qi‘:aig)f NS {f7'{‘fﬁ”-' B S IR, S f‘ffo ',_.f’ 3‘;J_.Foote Miner&l Company F
e &) S '1;;%?'u . Ug ;R L. Inventory Dept. Filos ST, o I Pfalte and Bauer, . ine ‘
Sl,Metal .i:’7”';ﬁ.finf' Ch mical Bgsearch ";h.' S '-'*'”»Cooper Metallurgical»
.,1 2 g AR -
o This oompan alse preparoe thelfollowing compounda of lanﬁhanun upon roqueat: aoetate, ohlotide
tnzoxide, Y lphato., S

~ "Mt present; éxtremely hizh purity metal 18" ot generally available dutnido the: a.n.v.*f
ﬁf elament. eapecially free. from other/rare oartha"

tallio lumps and thin. foils..

"'-This company supplied the author with a 2 gm‘sampla of metal 1n Fob. 1947; howoéﬁr ;in'thoir most rocon
. ontalog they no - longer list tho metal IB a form whioh thoy prepar,, ‘ I

fg;{ g;{;__h' i; 3!5

.,:..
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snilablo Ln.gractica 1y '?any o

() }39:9594D5, fBurplied tn reds. o di‘m- *0'5°/ ”"
. : sy 50‘ 1W' R

(c) 99 9998 a.s.l_ Jupslied in. snest 00275, 16‘;‘/1‘9._
SRR, ) v o Exd"xd%m unnlhadnl,nqq-unfu G
A ‘(E) 99.98& Typ. ;upplied in. ribben ,005"x3M wO'.;SS/_l.Q;-,
. . Jwide in 1be’ qutntitios. Eawd o
L oc‘lllly low 1n sy :meurlty. o BN T
i i Egnated s “assuy grado , T s

1 (Li) 2 (3) 3 (nk.mt ) 4.(4 x. 10 /.A) 5.(27"*’) B {ff :

R b3 .;—‘-’g‘cnit.‘ofxx;ébgé (E)

. oA
,A . :;" 2

i v{_:_. ; _; .; ’ J: ::7':' | N B _,’ S

Al o r.-t.c'ls/lh,.g. D, “xaouy
’ ltrgo qunta..(()xidncs S hecorahd) . .
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, Axo Energy COmmissionas'a- : R N L
lied in. e slnble o ] 32.50/gm_ '_qudomes Traqiné Co;f‘f%
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’-fone of. the two flssionable elements used” ‘
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o ‘.-“.Not generally Java.xldble I;cr-o rzr. a.mounbs.<
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: - operation of the atomio el
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“oonsiderable effort; .and. are
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f, (C) 99 99

(c) 99.99 °
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this elemeit has boen doa;gnﬂtod 85 a possible source of_ficaionnble nnterialn, T
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';supply houun are- woll below thnt prepare& by tho A.E.C. hboratorlol. and nt -uoh thh.v S
C tham warranted ‘priceés (ainoo this- element is: not'the -laboratory’ urity 1% onoo nn). TS '
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,:suboontraotors. The ‘metal, though workable with diff(ioulty. hes been propared La- -_1 :

Cmany different: physionl forms. (See preceding parsgraph concerning:-the: eonpound. 1n‘ ' '; .
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L 2) llet'-llic Powdor L .c.R.L. Inventory nept. Files 1Woot1nghoule Research Lab. N E
22:&“_“.‘1 L 'rhe same %eneral 1nfomtion tPPu“ horo as” for dyaprouml oonponnda uld ltd
= D f‘ootnoto l). It lliould be noted that ‘this element comprises but 1% of ‘the rare _ o
Sy L earth group Consequently, the amount anilable 1n extranoly lhitod u nll s b
diﬂ‘iml‘b to 1-015.1:0 1n pure forn. R U R ﬂ;, u o .
1; ey héczoé; (C)‘ sse | voush ..__;;_ “Pine. °W°h1- f Sy 'sé;'vs/ns _Fordomes' rr.dins (PO B
f e 4 #8) 19096 [Dsef v o  {-=%-=9 | Johneon, datthoy & Co., Lta. |

TSR RPLE R S AL R P G 10, H e T ot

atm e
l’o tho author, T presentdd the grutoat difficulty of elemont in looati P
. ng any source mtsoworo Tl
83333 lysis done . UsCaRyLo  spestrosco ot firps piier: gpu
132 urg D e‘ﬁun . Tgi 5 po“ 80 st oon ) the r's stat r
Of pr.p‘ri}l:p this" umple. 7'*( mv‘- wrpr:un'th.’iz:r—iil, an’ Amrvm‘:r:anuﬁvm ?L?:?ri:‘é,gm,(uvﬁg‘ rnr! mamf¥¥.“1ty
order was placed with this co ob, 1947 at which time thia oom| stated that "Furthor -
atio sy :
o %ulty invo].g:s :ln ?;olzg&::ﬁms) the order remains unﬁlled. i- 1. . ttir indioation of




: 'iﬁaﬁ'frzxiivg."

ii{{(d) 99,964

,;omticm appnu hore u,(

;Supplied a8 rods 7m dia.n.

Ll x 16 om Yong .-

pe. { Supplied im ingots s/e'

o ‘ DeSs. )| 5/8% x 3 as spectrograph1§

e b oo o0l lstandards in og quantities
3) Ingot o .(C)-ﬁ99.99§‘ D

- Leeyd 99.99+4:‘

+.{ Supplied in ingots 14"x 1%

| x 4% in-less pure material -

~dn 1b. quantities. ' )

.,:f(lletal 18 quite soft. xulleable. and:

. '} ductile though quite crystslline im.
/| oharacters Readily worked into molt;

Othor Bouron o :
1 ﬂEE:I'Foil '
:~2.5,'1L

?

Fine cryatalo: o

fom deeired )

S

[;1.80/fod I
fsls/bg"

ﬂ.*ﬁb"-_'??/ 1?} SN

5 (59

: Hational Load coqny
- Roynoldu vl{ tala 00. !

th !
)

.vilsi-Wn for tlminun aolpoundu O O
~T'0.70

Johnaon"’ 'Lhtthey & co. > Ltd.

| ¢cizgui§df}¥J!‘

‘i Lae.iigszixgy’iﬁ;pgg. L
purifiostion. SRR R

1 Bmplc was- kindly suppnad* by the lcoxqmny without charge, )rapresenting ‘some ot thoir pureﬁ
oomroh.lly I\nnable meto.l. A DR S L e

z Id‘lo

(S

e



R A »ﬂ'l‘  ""Q‘, PR % ¢ '?fv R B 3_i§" ':'zf ST v ;:1{'.,‘ R ;7' :1*ﬁﬁ?_J‘ o
R ) ""H“j ‘°’ ] mﬁlw PRM | emice | o sumcORsUPRLY ol

TI!AIIUI (COntd )_5u:<-j 5 S ey LR T TR B Ot NI (R DR SN
1de Tiﬂg -(3)1199.94d ; .c. Suppliod a8’ finely dividod QIZ/Lb. : ~Gharléi.§§rdx,¢1ndyﬂ%“- :

I |-~ | 200 mesh powder inside ‘a - R SR,
N SRR B L vncuul tin, availsble in 1b,- qhtnts. 1 v L RS L
2) oxide rzoz L fm) 59&_3~“ﬁ;:P-8p‘;f Fine orvattlt *"_ Ol-zo/ib- John-on. Hﬁtthey & Coo. Ltd.‘-

¢ :. and ingdsplo "'7 5.9/(b 1 €L 5 D“ »\falc ﬂrnuar: Co.

t “hh)’" cut ey [ars e e e | sappin e haagy e
If h ) U (l) 984" . | DeSe | SBupplied uﬁ’v&’ hn.f(-—-—-—) : Johnaon, htthey & Co.. Ltd. }

ﬁ?
1 ol b oo |'in lengths: dotirod. . : L
' 2) Povdor_v;ﬂ 'gJ(E) ‘98 " | G.Ce | Supplied as finely dividodv Qe/lb. - lottl Hydridos, Ino.-"
i o b T L | powder in 1. quants, R ’ _
N 3) Lulp S P (B)Y 9T "Gbc}’ Supplied as irregular lump | Slo/hl . ;-‘f-,' .
’ ' o oo 5o v Hin 1b, quantse R T
4)_3tioko " | (E) | 95-99 " | Nome | Supplied in stioks ﬁ'dinn.' 075/1b5~}~ Ae D¢ Mackay ‘.
S S PR | o |'x 3% long in og quants. .. ”{'[ S
S el (Motal is extremely. diffioult to pre- .
A B .| pare because of wery’ high melting point
L7 . | and emse with which it combines with-
Qand N in the eir, with H and C used
in proparing it, or with tho vessela in . L o R B
which it is prepared. Metal may be. drewn = A
.| 'or forged only when extremely pure; . . T 1
| otherwise is hard, extremely brittle.
.| Must be ocast into forms depirede Mo e
"¢ | source ia kaown for highor puritien ‘than, P R A
: indicated.) L o S o ’ '

Tuucsrzn 3";,: ;ifi (i5 ]f]:' 2. (74) S(Con.Meto) 4e(B x 10'5%) 5 (26 ) fi ':fri ’: }jlﬁ-:_f:f

COHyounds S Tha samn general 1nfornntion appliea hero aa ia 1ven for aluminu- oompounds. ' :
1) Ozida lOs ’ (C) 99.99 ' D.S. .  Fine cryltnle - - §0. Bo/gn Johnaon, Mntthey & Co.. Ltd.‘;

-2

1 Thil compcqy!a catalog #1760 of D.oember 1947 statel that ‘The Supply ia 1n Preptration. Nitrogen._
oxygen, vanadiu-,vand iron are the prinoipll inpurltien preeent. S R : . :

Lo . . < . : . . . - .




i} 1 1 1. nI IS AU ST FRE
_ELEMENT ';4(-) lPURI‘rY (e) i PHYSICAL mml ;. SOURCE OF SUPPLY

B Ty

..‘._,»_--,- i

S bl x 10°om lomg. .

©].5% x.16" in 1b.-quants. . |- S lund wire lbrkl
| (Metsl available in fair quantity and.| * D L
“high® purity in several - fOrmis; ©eges

|;wire, sheet, foil, rodu Workable with | .
| some- diffieulty and conaiderable N P e e
BRI & ”“'-’,"knor hou ) o R T
Othor Bourou ' ' (PRSI R ‘ R e

unda (wc) pon : U.c.n.L. Inventory Dept. Files f"'ubxyp_depun‘co'x-pdxé;'gig@ of A

| (c) 99.994 ’QQS_.‘, _';H":Supplied in rod 4 m- dian. M/rod Johnaon. htthoy & CO.. Ltd.]’-_ o

(€) 99.94d 'D".'SQ .Supplied in sheet .016" x szv/ns. oeaeul llootrio co.. cxcn-._:

?sd'@m o owwm z.(sz) Su(Reaton) - 4u(8 x 10 s (28%) -

Compounds o 'I'h.'u elemt, although reasonably Abunda.nt in nature. until recent ttonio enorg .
S e dmlopuntn oane aleng, ‘had seldom been prepared in very pure form. Compounds are
. reasonmably diffioult to prepare and puriry after the ores are concentrateds Because

_ recently been’ h:.xd by the Atomic Energy Commission requiring the licens of all U
- ¢ metal or U compounds held by individuals in quantities in oxcess of ten lbse” - ‘

© - are well below that prepared by the A.E.C. lsboratories, sand at much higher than Y
-/, warranted prices (since this element ié not the 1abor-tory rarity is once was)e

o unniu- oonpound-, oontaot the Dirootor of Resuroh or Production, A.E.c.

co.ss/p

Johmon. lhtth.y & CO.. Ltd.
30.70/5.

Fino eryatnle
N "

1) nu-nto Ug(xo (c) 99.9 '.' p.s.,, o

yoe

Purities obtainable from Johnson, Matthey & Co, and the usual. laboratory .uppIy hou.u :

this element has been dosignatod as 8 source of fissionsble materials, rogulatiou have -

L

“For -further information’ oonderning the: possibility of obtcinng > 10 1bs, of" vory'p\.tro 5 -

b lotcl :uppuod by this oonpaay was ori;inany proparod ospecially for the- by the Genonl Elootric 00.
The Johnson, Matthey Co.’ analyses these batohes chemically and apaotrographioally, then repackages and

distributes them nndor thoir ltbel "Spoo Puro. - nxo malyaiu otatea that tho only hpurit'y is tr;oo o o

of molybdenums " i

-t 2 Soo Pﬁ’ “d ﬁ“h‘r (I“S‘l Sorvioo) lt°li° g Ro‘glttion fo:- tho curront lttt\ll ot thia' ldtbl. ok n, “ .

IC

e QYRR LK

~OD%



'-Prtorb the m. thi. elc-.nt n utn.llio forl was & laborutory ouriolityo lo' hr;o
gqmtitiu of ‘extremely pure-metal have been prepared by the Atomic Energy: Go-inlbn
suboontractorse The metal, though workable with difficulty, has been prepared ia. maky
Lo different pt\yniul forms. {S8es" proodding paragraph oomcernimg the oompounds im- rosu'd
" to the ‘licensing r.quircunto.) For further informatiom comcernimg the. pouibnu:y e
SR L £ obtaiuia; 10 1bs: of . puro unni\m utal. oontaot tho nirootor of Roucrch ot R
© 7 . Production, A.E.c. : '

| 'i)'me- o l (c) ‘99.90 ' n.s.
und- tfxd oPu’: L u.c.. Dopt. of Chu. - Stororoo- Fihs ’City‘cmdou Coe RN

8uppliod in fod 2 mm din. ss.so/p .xohuon.lhtth-y &; co..!-tdo
x 18 - (approx. 1 gn) oo e T T

3; ' DR U.""{-__',"'.".'.i ',-; ”"',: f e ‘-" . " o ,v."Footo nnorsl co. -

ANADTOM 1.(v) .(zs) 3. (co- m.) 4.(1 7x 10"%) 5.(22“) |
Compounds : thie ouunt. although reasomably ocmeon (22°% most ab\u\dant) is u.uc.a 1- avulubiuty

© ln pure form boo;uu of the diffioulty of prepuction and purification, . : ’
1) M a‘ d { (B) 98 . 1 Dos. Fin ory-tah IR 00.65/51 John-on. lhtthoy Y co.. Ltd.l

: :mn“' S ({2} 99,8 | G.Co Supplhd h Pﬂlhtl” 8 - M/p deiu- cOrponti.on oi‘ An.a

2) Ianp- gi)_._hss,f” | vome Supplied in m-.;um- ' 06/13:: ‘ A. n. n«w
S omtalnno lulpl ' N

-”m- compaxy aon not preyu-o ﬂu m.uao form. b P

3!‘111. ulylo was. from some. vory tpochl hbontory rm md roprouata probcbly tho purut vmdiun Mo .
. mromly. Quntity 10 ltri.ctly lmud. ‘ , ;




“& oo fﬁlivww”,‘
o PRICE

(llotal h oxtrmly difricult te pro- SR
oL it T T free from. ges and impuritiese High
e L e oo T melting point. ‘Has been prepared

LT e s p98% by very few reséarch workers: . .
~ When extremely pure, metal ‘is otptbl.
"~ 'of being worked imto wire -or- sheets . :.

- Usually ma. brittley must be cast * - .

~into fom desired. No source is mown .

for purb mtal 1n hrgo qumtitiee.) B

I Axnm B T ¢ ‘.z'.('sc) ‘a._(.,n_.eis)f“ 74.'(n'dt’: i‘.'x;'thor':g‘ix_-th"a"oru't)_]v' : -.js_(-_-'--') :" o ‘
| —1') 8poc. nuro'_, (C) | 99,994 | G.X. 'Put’ up in 1 m;or so.lod | $1081° General Elootrio co.. c1m-

glass bulbs.- < 5 ppm ) S hnd Wiro Workl
'{ Jtotal i_mpuri‘v_tiot_.‘ :

fls-a.n YITERBIOM . - 1.‘(») 2ty 3..(::1;3'.”) e u.(l.s x 10 ;z) 5a. (zsrd)
. R R - ‘,}y";p 5>_f' - ( %) o b.(Sth)

- j Compounds - " The seme genernl 1nfomtion tpplios here ‘ss fer dycprosi\m conpounda and it- ; _ )
"t R ©© :‘footmote (1)« Though this element comprises 7% of the rare earth group, its . = '

e, S 7 availability is limited because of the diffioulty of :its ohemioal upmtlon. unltod ST

- smounts of Yb,0, have been prepared by certain of the A.E.Ce oubcontnotors. At _-‘» S
_prount this &gorial 1: avo.ihble only to A.E Ce. renuroh groupl. : S T

1) Oxi.dc nzoa l (B) Lﬂm : l DeSe l - F!.no oryntaln _ l ono/gn lJohmon. lhtthoy & co.. Ltd.z“ —

1 The prto r liter of each rare gas is & cluo npproxint}on to {ta rolative abundanoce: m :

¥o compo of this ges are known to° oxiets. All the rare gnses are ohuioully inert; i.e., thgy domot
combine with tny other element, = .

? This company prepares the following compounds upon roqunt; acctn’cc. chlorido, nitrtto, oxidn, and o _‘-' NN |
sulphato. ‘l'hcy do not. prepan the motd. : | -

. - ST
- . B




“ mxmrm (COntd. ) - : e v | » i -
‘l - . Tha metal hao boon prepared by tho diocovoror'or co-workers

. 0o current couroo of ‘the metal ia knoun. R

1 (Y) ai:" z.(ssﬁ ~;;.£zs*3)"

“uses and its low. sbundahce, Somewhat: easier to separnte and purify thnn -olt rtro
: eartha onoe- the ores are ooncentrnted.'h iy . : ; o

Metal is hard; has e high mslting point; diffioult ta 'ork. No eouroe 1. Jmown for f
other than its powder form. : S A

s (R.E ) Tt (1’5'1 I ,
; e "ﬂf .(nﬂ%) } _: Be st ) . : : . £
“The. avuilability"of thzn elexent’ is ‘rather limitad because of the lack of oonmercial ;,:ff?” '

,"“1) Oxido Y 203 (E) 99+4 _:”_D.s. :_..-pinp_oryst.1s L 033/gn“ '. Johnaon, Hntthey & Co.. Ltd.
~§.2) Nitrate quos) (E) |96-99 {Nomef .~ ' v T so.7s/gn  AeDe Kaclay
: 3) Oxido Y203 - (E) 85  None | - %o w0 jaﬁ at.so.so Fhirnount Chenical Co.
‘ . : :3 e ,r"‘ S e ,:1j{‘ f_ ) eCs. LOBt S
4) . .':3 R .(E) 66" |Nome| o o oo | go 5o/gn City Chanie.x co.
‘Metal is rarely available, principally because it haa practieally ey conmprcial uses.

1) Pc'dor - (s) % . None| Supplied as f1nely divided ss/gm f 'ibiao-apfrrhdingvcd.
_ - ‘ ‘ . pawder ina 5 gm lot. T v o :
"othdr Sourooa _ - ,w;’ . 7 ‘_ Co o R
’ ) npounds ... Pery . -U.C,'Dépt. of'Chqn;;storerébn F}lo@l,': q.".rpgtérninordl;CO.ﬂ”
'*zrnewi . _5 o (Zn) 2. (30) 3. (Can.Met.)‘ 4 (nfx 107 xiﬂ, 5.(28 )
.coégéuidjf R Tho same genaral infonmntion applieo here aa is given for aluninun oompoundao

“ _Lotut11y, this elument is @ rarer metnllio element; but for sinplicity of treatmemt. it is olassified
, hére'ss s rare earth, because its oocurence and behevior are so similar to the rare earths,
v”rhin company prepares the following compounds upon request; aottato, phloride, nitrate, oxide, and

sulphato. Thoy do not prepare the metal. .
Thil vnlue was reported by the projeot analyst.-.
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£ Johnson, llatt.he_y & Co., Lt,d 2 IR
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TZ Aeharacter o Cafr f BE
most forms desired ) o
| 2. (40) 3 (COm Met. ) i (o 026%) 5. (19”‘)

Johnaon Eatthey & Co.,Ltd
30/319_' Ju-re]l-Aah Co. 2 -

Johneon,llatthey & Go.,Lt.d. ‘
- Ju-rell-Ash Co 3 )

309—1.27« 'me ‘mneral co.

| supplied up to 3/16"-

| | thick) , ' —_ :
. Price (for larger quantities) is estimated because the sma.u sample (i lb ) recoivod by the 8Uth°l‘ was
2 “Idndly seat by this company wi thout charge, ‘ o
This company. is the only aithoriged American repreaentatlve of t.he British Johnﬂéﬁ,lat.they & Co to
3 supply this eompany s "Spec. Pure" compounds. : -
;dem. , . X
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SRR "" ADDRESSES OF SOURCKS OF SUPPLY

R Air Roduction Sa]n Co. A Bolnont Sulting Roﬁ.n- Bi .
et 42& St.oppos.Gra.nd o Bo]_mont Lvo. G
Central S m-ooklyn 7, - X ..;i;-slln |

“’f’j‘ Allminun Comparw of o .wood Ridge Di.vision o
SR tmrica Lo Mg Wood Ridgo, N. J-,.f - 1 T |
R Pittsb.u'gh 1 - '*:Bruah “Be lliun Coe - . Be-
SRR | - 3714 Chester Lve.,‘- o

lnerican Platinun Workc Ir,'Oav ,clguland, ('hio B
57 1026 Oliver Street - Pd,Pt o
o N“ll'k Ne o - T  Rh,Ru Canadian Radium and " As, Po_,. -
P : "~ -~ " Urenium Corp.: . =~ Pa,Ra L
s Amrican Smelting and ,Sb,B_ij 630 - S5th Ave. - . Rn
/. _Refining Co. Lf'-.»._u o Cu,‘P,b New. YOl‘k City, L Y SR
L Perth Am'boy, N J . ~Cer1um Metala Corp. .-j_-»L.Ce*,‘IA‘
~ 522 - S5th Ave. - . Pr,Nd

d;”7ﬂ-erour Rcsoarch Foundation ] ’-'New York City, N. Y. ,“jsm.117;5‘7' )

.. See: National: Registry of | L e
L Rara Chemicala . L Chematar- Inc. SR .. Ga

St .40 Exc e Placo Y o
"i’_‘lAtomic Enar Commssion Ac,Am SR
- The United States . - At,Be gﬁ‘ g, Bhar o
: ,Director of Research - - C,Ce (Sﬁemlci b“ - Be,B ,

Lt alsosy sotoPes Branch S In Ir, La Nd,Se Te,U Y L
IR | K S.Atomc Energy Comm u..__ Lo
© 2 PeOs Box B Lo Cooger Matallurgionl  Be,Ce
| Chk Ridge, Tennessee .. = Laborator, Divlsion - la,Nd

Po, Pm,Pa,Tc 'l‘h U: Possxbly Allo ys, Inc. - _
aJi Rare Edrths, Particularly 2135 Columbas Rd. L
\Ce,Gd,La,Nd, ,Pr Sm,Yb e ,.'Clevehnd 13, dxio-zi, I

| Baker and Co. Inc.,; My DeRewal, F. J..
BRERES "113 Astor St. R < O 4846 N. aq.m-a St.

T RIS N TR T R ey 1

v ey

. L

B

. "~ '1901 Comstitution ive, mv Co.Fr 132 . 224 St. Cs.Er .
. Washington 25, D. C." - Np Pu New York City, N .Y. e Gg,(;, o



D Pty Nemcurs Co. T1
PR ST 1?1!1 ~Depty,, lihin 1
" Dr r:Ha.i'rio th I?e -
P O. Drmlor 31
: No Jo,-": L.
-IW" )

o 'Jla nesiun Divisioo. R

Fogull”

R &?Chonical -and Organic
e v Seles Depta i
EREEIR »Roohester, N. Y.,v__
'”f Eimer and Amend - 'hj;Ef 3
v~F:633-35 Groonlioh o
Now York 14 N. Y.

Electroéletallurglcal Co. 81
~ Carbide and Carbon Bldg
30 Eaat 42& Street e
'f-_Falrmount Chemical Co._B,Ge
+-136 Liberty St. |
.,ffﬂow York Clty, N. . Y

5?'*" orﬁe |
i North Chicago, Ill.‘:»‘

e T e
et A
I S

Foote Hlneral Co Ino.
710 East Chelton lvo..f
R " 'Philadelphia 44, Pa.

ij.;f. Rb So,Si Th,U ! Zr

i A:?u,o, Fordonol Trading Co,
o e .21 Lafayette Place -
i ‘L.C‘V“ Arlington, N J. o

Cs,Ge
- Hf,In

.H._laoGd
- Nd,Pr
So'Tm Y

: Ki*Genoral Eloctric Co
Michigan ;/;;‘o.: -
o Ge - 1881 Chardon Road
Co.“. S SR *
CL - |
«».?"';jGoldamith Broo,Smalt-

74 .
’jNow York Clty, N. Y.;ﬁ.

-'ﬁ_.;Griffln Chemigal Co.
1000 - 16th Street
fCS Franclsco, Gallf

' HDenrer, Colorado

Na

Fanatool Motallurgical Cb_Ta

- -15;; Mfg. Co. " - S

., Chestnut and’ RR Avos. N

' “;\.Newark N. J. e

‘ . Hardy
P

Durlnn, Now Hmpshi.ro Eartha'

aBo Co[‘
1945 E. 97th St.

'Coneral-ChemIoa‘
,40 Rector St
Now York 6 N. Y.

- Lamp Dopartment
- Cleveland Wire !

Euolid Ohio

-& Refining Co.. ,?’*'
eat 46th Street .

.-Hammer Laboratorles
3“624 Monaco Blvd.

Handy & Harman ,
. 82 Fulton Streot S
. New York City, N.. Y-“ij“"

*Hanovia Chomical and vviﬁfj_”;»”

Charlos, Ino. ’ce;ﬁa :
420 ton Ave. -

.Now York 7 N Y.

‘Harshaw Chonical Co., [? -
AgCl
‘Cleveland 6, Ohio | -
 Indium Corp. of Amorioa In o

.1676 Lincoln Ave. -
Utica, N. Y.: -

- TL.

: Cryatalo:'ﬂ«' “



| "",__Bayonne, N J.

'l}? James, Dr. M.F. (deoeased) Alnost
. Dept. of -Chemistry - all”

v ?"§Durhmm, N. H.

”ﬁ,ik_Jarroll-Aah Co.,7L R
© .. 165 Newbury St. DS S
‘ -Boston .16, Mass. - : a

-,~;3**;7Johnson,uatthqy £ Co.
- .- 73-83-Hatton Garden
.. London E.C. l England

d”FBmchcmCaWCoa
" % " Hf.Ha,Ln,Ir.Fe,La,Pb,Li;

lgfidf?Lu,Mg,Mn Hg,Nd Ni,Os,Pd.
“+2 K, Pr,Re,Rh,Rb,Ru, Sm,Sc,-

f7*fd?Lindeqy Ll“'t and Efﬁif:-cod

T mma s e

:f‘ﬁiInternational Nickal Co.Inc. Ni
Research Laboratory .

P.0.Box U-Bergen Point Stn

‘Rare

Univ. of New Hampshire
- . ;Eqrtho

fAl;Sb;”
As,Ba
Be,Bi

- Cu,Dy,Er,Eu,Gd,Ga,Ge,Au.

«fSe,Si l Sr Ta,Te T,T1,
ThTmSn,TlWUVYbY
2n,2r Mo _

:,Linde A1r Products Co , o"A "
114 “Sansome ‘St ”ﬁﬂ?:u,
: ,~San Franclaco 4 Callf. 3.\J'ri4

S 258 AmSt. o - N

" 75§gwa.t ‘Chicago, 111

funokny,Js D.
... 7188 Broadwa
'niﬂew York Ci y, N.Y

'L_London, England

:]Tho Matheaon Company H.[o_i'l
.. East Rutherford S
- New Jersey -

; ~117th St._ se

N " Dept. of Chemistry =~ .
‘Univ. of Tennessee - =~
Knoxville, _Tenn. TR

‘Vetal Hydrides, B TSR 1,

o 12-24 Congress. St.!f3€3fNﬂ
, Beverly, l’ass L

Sb lsth
" Ca,Cs
' Cr Co -

Er, Gn Go Hf In Li Ir, K
‘Rb Se,To Ti U,V Y :

Mallinckrodt Chemical .-Foﬁlf
‘Works

-2nd & Hnllinckrodt Sts. o
',_St Louls Mo. .ﬁ L )

* Dept. of -Chemistry, - all

Almoat

Rare:

Oxford University - T
' Earths e

Li Pr-

Rare

Melaven, Prof.L.D. }‘\>‘R‘f

o Metallurgical Products Co lh
- .. 35th & Moore Sts. :
'_"Philndglphia,,Pa,

,Earths.

‘ ‘l"lfluayWOod Chemical Works Ce Ca-ﬁ"'d:
JEMaywood~’N. J. "-f:v

"q;chCoy, Dr. H. N (deceased) llmost
. Lindsay Light and Chem.Co.all -

268 Ann Street - -, ¢
?West Chlcago, Illinois
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