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)I'he ri_e~d for higher :purity of materiils in production and in re.search is 

.becoJiing incre&.singly important. ·The Aton;ic ~nergy Commission an(Jts associated 

.groups, and more recently. industry, have given· a ,tr.er~1endous impetus to :this derna~d. 

The· scientist who seeks suppliers fo.r a given element· ~·urns t~ .dj,rectories of 
. / 

vendors where .he finds a scarcity of infurmation conc·erning :purity and :form .. In 

some cases he finds no listing at all of. the. ~lements- he reC.plires~- The source 

list which follows. errd~avors to clai·ify this rrotl'erri;::by c~nSici~rin€;.·tb€. followipg 
': • .. 

·points.:, 

L · Pure forms of 'elein€mt obt&.in~ble .' 
·'· . ' . 

2. ·Detailed infortna.tion on the kind' and amount of impurities present. 
. ' . . 

. 3 • . · Availability of eaG}1 element in meta1l~c form, particularly iin thin foils 

a- few. inches $quare. 

4. Analytical .in.f0r~atiori given by su_r.pi:l:er· and additional sources. 
·' '.' 

5. Availapility of macro amounts, L e.-~ for use iri· machin~ng: bf speci'ally 
·,., .. ·. ·.·fabricated ·parts, 

.High,purity_ in 'this report means purities considertibly greate:r·than·99.5. 

perceht. A ·few eiements with' purity less than this figure have been listed where 
., .·)··. 

th~re is no source for samples of high purity. · 
., . 

For _a, more comprehensive listing of all· sources for· each element Thomas 
•' r. 

Register of i;.;ner ic3-)lJI'la~uf_!:1cturer s should be consulted.· . Another useful dir.ectory 

is the Annual Buyers Guide Section of thE? magazine; Chemical Industries. 'An I 

! 



... 

··-

.~··· ... 

··~ 

"i ,, 

.... :~·.~ 
~ .... .. : ... \ 

···~.ltucn-266 
,P,e.ge 5 

.. •·'"-~ .. 

.: I 
1 

. '1 



4'' 
' 

... 

I . 
' ;, 

:·: 

i. 

,. 
l 
I 
l·· 

_._ ... 

• -~"'· Ho:_. 

........ .•. 

... 

. ,. 

' . / 
. ·~ . 

':ttcRL-2~ ··: 
:. Page .-.6 · 

- . '· "· 
· .. 

,":·..._· 

_; .: .. ·~· '" 
alkali 'in~ta.i_f>,' non-m:.etals, preciou:s metals, et9~), artd'w,ill:·be-~rranged in some 

... ;...~ 

i,_ 

tb:ej.r respeCtive chemi/al and/<>r·. 
• • . ~ ' ~ 'T,, j . ,. 

;· 

physical ·properties, -· . . .... 
. ' . \. . 

The data for eac!h .successiv~ element. iti. the, ·grcnip wiii;:then 
;· • . • i .. · • ' • • • ·' 

·. ~ '1'--, : '$ .. ,.;·:. "'""... . 

be li,rrang~d ill ,-lpo~~leaf: form. -· .. .:. . 
. , ; I ·. · .•:' 

/-Sugg€lstions from· the. reader for revisions ~ill_ pe api:•reciatep. 
. .--·· ... 

......... ~.... . ·" . .. 
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IIIo Physical Form 

IV. Price 
(Relative) 

V. Source of 
Supply 

A typical analysis is one covering a whole batch or production run, indicating the 
usual impurities found in such samples in past ana:t.vses. A typical analysis may or 
may not correspond very closely to the actual analysis of the material supplledo 

This column gives dimensions and physical form of samples received 9 Such information 
is given to indicate to ot.hera,exactly what is currently and has been obtainableo 
Special limitations on available forms, where lmown, are stated in general terms. 

In a market as specialized as this one, extending over some period o:f time (and even 
drawing upon foreign sources) it is clear that acy price given is only relative to 
other prices of similar· materials. 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 presento 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 outo 

These prices are the result of quotations from two to six bidders when they could be 
found. It is the author's estimate that 20 to 40 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 or on paintings. 

Supplier's name is giv<fm in full where space pennits. Standard abbreviations are 
used in other eases. Refer t.o Appendix A for the detailed address of each source or 
supply. Attention is cilled to footnote (2) on page ll concerning the additional 
usefulness of Appendix A. 

Bo AFTER THE NAME OF THE ELEMENT: (Horizonta.l.ly) 

1. Symboll of the 
Element 

2 o Atomic IfwD1>er2 

This is a form of' nchemical shorthand" used to designate the name of the element, 
eog., 1. (Li)•Lithi.um.. 

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 shaw ~ogen, the lightest element, with an atomic number of 1 and'the 
heaViest element, curium, with an atomic number of 96~ e.g., 2o (62)=Atomie 
number for sama:riumo 

1 Data taken from Appendix B 2nata taken from Appendix B 
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}.', -i<;'j· j_~ · .· Cl:a~s'i;!Jc~t_ion.:.::- -~rn:~; ~nx·ormatfon}(s ins·erted ;~ete. ~; ~a·:~(?_r.e:~:~-:r~(e~:re,d~e/to ~ir~e,):.h~5 {ts~(~~~~~-~-'eo~~r~2. .. ~fi __ ;,':·;_! : ~-
': ·: - ~--,Ki.nd_orw·a.t'e~ial >hensive and ,·,r.'i-if'··~ta.ndahle iA use;;~~_e:go}_"),--_, O;r.,'E~} -· f¥tr'e<Ear;,th': .. ,.i. _.·'.-·-d--1----~\·-_-~ .... +t-f'·---{·.~:> ·r- .. f-\ 

' ·~·. -·_,:,·~-: . ./: <:·_.}.' . .. :·_;,;'" :~.: .J,-:, .. , ,_1 -:~_ - .. · .. ;',', ......... ,_ ···:'-"'_ ·_;--:.:..(·~-- 1:~--J~'~./' ' ;.-~-~:-:/,.- .. -;::>t-_!.-,:··· 
4, ·:R,elative lfbuhdan<;e .:. _This va~·u:e· f~:J ~:tven as ;fan. tn4i_cat,iorf o·f the- relat'fv,t/arnount ~~~/ tn-is"'e}eftl'erl:J:;·;·~~ ,c~._··~: _ _,: :' •. , :._:-~ 

'\ '·.aY Relative· : ··.exists·.-in-:.t~.ea~t:h's crn$f, .-r-'A's·:·such,··~lt.-i~ _a ·r~u~h .in'qex-of.th~·-pi'ff-:i;~u¥1:!,-v .:r'rr-';__;:~,-'·_. ... l--··· -::.,·· 

\., 
l· -

· · ·. . · Ab?9d.anc"e · ·- c;>bta-~n-i n~ i_t -~~~-Prope rl_v i nt e"rp~-~ecJ1;.. ,t~l't~ _exan:ple-"giy~n he~ow,-iri'd¥M:t~s.-;i~~- Q ,<Q?6~-> :l·~ _,~~---) ~"'~-._, 
' (of Yo.~t . s~rc~nt ~ f -the' earth Is Cflol;s_t,.-;~r w..e:rghtfl-lS ·_act_ua 1ly zncob_lum, • To r:ttt . ¥t.· :c{Lr~er_:ent;_ly;~·~;· .. :'· :·'.._,. 
• E1'·eme~ts )l , 1f .200 .d~[_y~nt 50 lb. ~~rl~p~s ( ~?:alhng 10,:':00 lbs o ){~~r;e collec"t/~d ~atJrand?m·r.f'!'C?ID1 . _ ·· ...,, --~ 
·. \ ·. all: over the earth, assemh\.ea;·:41is1 ... ,_,chemica.1J_y treated/one·.~houJd qA- at{le \_o' ~xbrifc.t"~,.: .... · .. r . 

. , • , :·· "",. H'"' · ._ - . 2 ,_8 'lb s, of . zi rc oni urn, e_,..~t:_, .4A ).jO o 026 nerc ent) =· r-81 a ti v'e a1rtrntfa'nce "o t' · ~1Z:coniu.l'r},.·. · , ,. ·- · 
;· ·.- •• ____ ,..-:_>'~-~"of·C· .. "'-·-~-:·( ... _-_;:-- . '---'···v-~~--~-./,.:.. . _- ._., __ ~ f:.o:: ,,(;/.;··_,;.._i .. ,- ·---:-····-. 

;~--..,;~"~:~:~.-h)ifia_·re Ear:t.h ··-./Note tha_t ,the_ ra~efea'fths, c.eri~_r11,;i-';a:n~ :ittrium (w~1·i..ch. ... oc~,u~t .. ri?,.etrye·~: i;_ .. natp~-§~_~n~·:·- .-.,:. 
-~- ~. ·_, . Abundance2 / at;!ilt...Y.e:tv diffiClJ':ft:· t.q seoarl'ite frorri.~e.a¢h. qther) ls~·~p.,·.grou~:1-Comnr1s€ "Dte)C0,...':5'P~·:r.·e~_nt of · · /;-·, ... 

. ,. "" ... ' . j--:-' . •': t'~·,..,ea'rth Is p;;Cst; -; (See~~:lrppehdix c .. -~\· q_f ~his g:r6£lp_~ c;;~~~rn 'is the mo~·t:;'?·b~na·~-n..~;··· . -' _/ '., 
,...,,., "''"''"" . • _ "'(_

1 ,--,~~--__,. ::, ·. member:t-a-rfd·'""eurorium is~/tJi e)least: abl,)ridant ... Proper:,l:i,r' ir1t£r~eted, th~:..;e:xcirnP.l~ ·.below ;.~(< ·~ 

-, 
.~ 

·-,, ~ . .. ' .. ·u'; i indl~at;es: tba.t 6 per:q~nb of 'the ~a-l:th '·s,·C.r\J.'st~attributa9ir~·~to the., ~a-fe!.:·~ait~-'.'·~lelii'ents ' 
;;_; ,. '• · .. '~~-"\, ~ . ...., "--~~-- is:·:act;tian~s. erbium·1 e{g 0' [}p) ,' C6::1P~rcerit) •':::,de~a:t'i ve aburidanc e,...:0f ,:erbiu_nj ;wi.Jhln_ the. 

.· • 5 .. · .,.R~nk ·~>~hurt~~~~i •• :;~r.x~~t~;:; ~:~:v~n~-~; 6~~J,~r~:;#:;~ L "~ are.f~~:ediin. ·~1.;\P r,· 
.. ·e ···)'a) ~nk. of> , ,,. 1 · decr.'eas1n~ ahur;dance ,qnd nur'ilber;;ed,~ be~1nn1nP'~·w1~h 1 for the mos-t a,_bundany.~Jefl'lE?nt 

-,, ··,,, '/ ·.'·:· .:';A~~~a-o~e .?·: ~.ex:r~t::Ln"' 'fo~y~~n1'; the:fank of attbri~{:l.n,c~. q-f~e~-C:h elernent{:i·s_:·th:ere~:i(.:e~:~~b~\_~h~d;_eo~., 
y . . , .. , .. _;: , {crf. _mo,st-~_.·-- .. · .. ?a)..} ( 2pth) · 1~d1cat-e:s that tunf!!'lten 1 s the ~6th_ most ab)Jild al}.~ ·:ele'rnep.t :'~J,;;,n the. .earth's 

_,_... ·:;.M, - .• -.. _'t';1•m·· ..,t-g·)3-- -···-~ . ~.. -.· ., . - - :. . v - _,-. ''"··· . .-- .... _ 
.. .... --,, .. - ,,, . .L:f.l e eu - . -~ r.u s \, ~ - .. - - ,. .. - ·-· ' ·. _. ' . ' ~. . . .;_ 
~- >i: . _;, .·· ~- ~· ·. ,... j~-:-.; /·· ~--~ <·.·~-~-~ > .·. ,_ . :· ....... : , . . . . .• . ,{ . --~--I / -~ -·_ .·~:·_,·,,_ .. ,_. .. . . . . . . . : 
·- '.J i;' ., -·~- ··:"'; b-r-_rra·Ee:·~·:Etartn::. · .. :. -~~~:~:~· 5b) C?nc.t) indicates that ·neod.yiniUJ1l is th~~?'np most.~arbu~d<ii\t'•r§l.re·;;_earth:.element-

~ .., '1.-... .., .• .,.;" •• ":' ., ... , . • -.-....-:1 \'-,.:/.-· ' ..•. _.l.., ' . ' . ~- -· .·,; • : t 'l -··'f .... / "'·.' ~-- .-.~ .. --~ ' ..... ··-~. J ;. ,},, ...... - .• . \ .. ·-,..;.-;', ·.,•-:, ·,_ ·.<: ·fiartk~(,.,'i· -; .. :.· exl'sti-nP.: 1n the earths crust. "t. ,,_ ':', ·,; ~ .,.~., ·-.•' ·,-,>.·.. '· 

. ~}~,<~~ ··-~/-/::)-~:f~.-:~;:;:{~':~1,;~'".::~; Li.---.~ J,I)~~~';t~·ken frorr.· Anpendix C. . . ·J:~3· Data t~kef.1;~~~~~1A~~~~~fu<6~/':v . > , ' ' - . --: ~- _ .. , 
·:_.--+ . .".~). · . ' ·····.,·,::·. -.·.·:?: Da.ta ta-ken from Apoendix D. ·-·',4 Data taken ~from Anpendix b. 
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. . I . . ; .': ,. II .. III · I:Y ' . y . . . 
ET.FJ6ENT . :;; .. •·· PURib TI ,: . " . , Ph'YSICAL • · PRICE ·· · ~qRCE OF l:, · 

a. . . . .. . . , .·. . .. . . . . 

... :Reliabi*~~Y 9r . j:: PUrity. ~ri ' ~aJ~ical Infonna~·on. ·. u~t8.il$. and ... : Pri'~e. per, : ~- ... , k .. 
1 .·· .: )Stated % .F\uaty !:· .· ~ercen~ ... t Fu:rn~she.d by Suppl:1.er .. Limitat.ions Utrl. t .·· · : .. 

' : .~·' • ·-~~ .. ' '~:~ •' .. f. ' • ~ ~, ... · ·. ,. '\ ; ·, • .' .. , • .~, <I' 

F = Certain. · .· 1 9·,... "By;·'' ·· 1
!· c: = Chezi4cal. ~alysis .· Significant mg = milligram ;Name . 

. . :!Difference" ,D = tJettU.led 1.nformat~o information·lgm·= gr~ · '/. ·.{only} 
~~·= ~timated ·; .;· l G_;: Ge~ei"al;information ., is given 'cg = centigr~." i$ i:iven 
' · ·;.s :: Spectrographic · when knoWn . ·: ... (lOOgp) . : ·• 

· ... · I· · · analysis . kg 1::. kilogram · Fo'r, · < rl.· 
' ,f l'yp. ~ Typi~·a.J. analysis . , ,o~.· ol.mce · · Adgres$es 

\ 

. . . t. · · 1 · !lb .. ~' pol,itld ... see 

th•:>souroe. ; . • . r •. ... · · .·
1

. t· -: ti~c) J:Aopr~dix I .. 
I . . 'l, . . .. .· . . •· ... ··.·· ... ·, : < .. I . 

;_, 

AME OF: Ei..ri'ENT 'l.(Symb61) ;2;(Atomic No. )3. ( Classification)4a.(Relative Abundanc~·)5a.~ (Rank of AhW1d_ance)i ,· 
. . . . .. . • ,. b.(R.E. AbW1dan~e). •.· b.~R.E. Rank) ' r 

. ' .. 

. , 

: . ~.;: . 
. . : ~-

·. _,, 

Alk:Met. .=' ~ri-4 Metal' . <-· = less thin . ·.· · · ... ~1 • 
N6n...;~et ~- = Non:..met:all;i.c ~. = much less than , . · . , ' 

·Elerient > = greater than · ' 
· Com.Met. = Cciimloner w ,..;o.;· ·= approximately ... 

Ele~n.t. .. ·.· ··· · · 
. PI"ec .V.et .= Pred ous lwletal 
R: ·Met. '=~Rarer· lie.tal 

. C. Gas ·= .. Corrmon Ga.s. · 
R Ga·.. . .· = aa.· ... dS ' ,: .. ,' ·• ' . ' . .. , s . re s. . ......... : 
R: E~ . · (: ::::- ·Rare Earth · ' ·. ·~ ": · 
Radio:, =·Radioactive ·Element· 

·.· 

".·. 

. :- ·' 

--.· 

-·~> 

.· 
· .. 

'.· 
•. 

·" 

. _., _f'" \ 

~ ·· .. ,;;·· 

~ ~ . 

. a roore detailed· ·ex-pla:na:tiqn :and qualification of ~he symbols ·used, ref~r to pp. 1-: ~ : .. 
2nus. ~ppendix can also be us'ect as a 9k'o ss I"e.ference to designate all materials appearing in~ the' ' 

following list mch are 'obte.ipable from the samP, rourc.e of supply~ . ' ' ... .. 
! • . . .. •. 
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' . -. . ' :~ ~ : ': :~ ·;: >:::':: . ', ' ·.,):~~·:;::~7~: ; ,{ '::. :. . . . . . 
. - . ~---;-~-- - .~-- . - . ..,,..... c•-·· ,....~ 

:- .. --': ...... ' . 
.. ~ . ;·. 

:. '" \ ;. . -~ . 

,: · .. ..,_ •.•' ·.j.': r 

' ' ~"-. •I' : ... . ,·) ~ 
- -· ·--~ -.. -

·,., /:· -

.,_ .. ?->· 
;.· .·. ' ..,.-'· :·:.~ . .,_· .. :'f:_· ,..\·-

.... 

t' 
/. 
·' 

} ..• ~\.,_ -~:_.. ',.,..., .-A 

. .. . . . .-. . ~ ~ . ~~ ..,. : .· .. : ' ., .... 
1 · ·· _, · · · .. .' ~. · ·· :tv:. . , . ·" · .. ~ ·· · · :: -:v -_::. , ~: ·> 

.ELI!M:ENT . ~ tNrity:_: •· · • . . PRICE ·. '' · ·. SOURCE · V ~ , . <_ · ~, .. 
- . . . ' . . . ' ·.. . . . ' . . 12. . ' . i rid . ' ' . '• ., . ..::. !: 

a.(a~)':f.(~dio.·). 4_.·(«1o- .%)' . 5 .• ~62~ }·- -~ . --~· .< ~t, . .... :. :··-<·< •. l' 
• • • ••• ' • : ,, • • ' ~ 1 ~ ' ~~- • • . • • _>· ·-~< : --~ .• . . .1~ .. _·: .-~:~1· :> .: ; _:<:.. . ~-'::i~ "·<..:.t,.,~<r..·:·. ... :~· -. ; . !'' 

Wot genera·lly availa.bl8:·., ·co'mpounda only nave been. prepare'd 'irfmio~ot~ '· ~~up.t.e by< ce.t:-~ ·· .. .'. -; . . , . < 
. -tain un·i:ver~·~ty _I-e.e,a.totf: grou~s~· .. __ EX~~edin;~~Y dirf'io'litl~ to ··illolai;~·~-~!.ap~:C. .. i~l:~Y'i,~o: :1~ .·:~--\(,. ,::". ·: :'' ". :, 
•pure f()rm.,<;~ea!lilr deo~-ys a~y-~r.dio~o.ti~ely. '_H.a~f~;life. •l4y_~-~··: ·F~r.:-~rtne.~,~i~for."" · ~-- .. '~-~, 

· · · .· •t1on as to ·f'.uture ~n·uability.,· .oonta~_t: (1 ), Di rec,tor of Reaearch~ Atollic ~Ener~ · :;. .;~ · ~. · 
Commh~ioxi.;·(2};;.Canadi-~n Radii.ua and'.Uranitmt Corporation'; (3} The. ·ne~;r,:tiberit(ot;,!Ch~·iat~y;• . . . .... 

!~!aem1L '·• . c :~t&e~n .... :t Q;~~·jityj _x~r Ra~~~: ch•Di1o~I Com~:t '. . .'-~ ' ' . ···. :c . <. ·.J: . / :;:· ,: • · .. H :,;' 

l.(Al). .2.(13) ~.(Com.Met.) 4 •. (s':l~%) ·'5.(~: -)·:··:: ·. ·:'.:.···· .~ .·~ ·:·. "'· .. ·; ·. 

icT:nntrM · · 
·' 

,. 

' 

ALUMl!JUV . 

· .Compounds.· · 
'. . . ··_. ~ ,_. :. : .· ... ---~·---" . ·,._ -·. . - ~. :·' --: ·, ·~_ .... ··: ... ~_,- .. :,. . .. ,.·.l.: -~;.;,··· "'!..-_-;:;:' 

·. Availa:ble in pr~otically anY. co·mpc~,tmd de!!& ired with at least.~ "tear~nt @;.r&de'! pur1~ · .... 
_- (including a typical analysis) 'f'ro'!l· tii5)'st .labora,tory' e~pplj, .ho·l\~-~s ~· .SO!M' !)dmp~Wid~/ar~e ~-·· 

. · available .i~ e.~n. high~~.p~~i~. f~rm, . name1y, 3c. ~P. ailalytical_ g.~de;. ~~r~a~i;Y.ttoal •~,'. 
grade, and · pu.rity· .meeting :'•C .s. s_tandard1." ComP9unde ~wt~ puri tie .a. auoh.;u thee.e. a~ 
made b)r (1) J.,· T~· Balcer; ,{2)_Eimer &:. :Amend; (a} General Chemical' co;·,· '(.,4J·~allinak.l'Odt; 

· (5)· Mei'OkJ .. anci a.· fff'W o~ers•:· The hi@':he·st purl ty coinpound.a -·readily· obtainab'le.(d.ed'gnated 
~ ; .... , ., ·' :, · ".Spe~ Pure"; :ea~h:· ~.ample: aoo·o~pan~ed· ~.Y a apeo~rograp~ie analytio':l · ~~f>ort:lar.e .. ~de .by:. . 
.. , . , ;.,., Johnasn,_Matthey; &: .. CO., Ltd. e.g., , · .· . . .. · .~ ·' ·;.,. ·: '·· .. , ,~ 

. l) .9~~Qride ~~~13 ; (~) .. ~9 .99+ .. , ~·~· :.· ·-, F'ine· .. Crystals · . ~o. 60/~m John~on,_ )atth_ei~;&: c~ .', 'Ltd. ,>: 

.·~--~·1\; •' ~-· ' :· t "••' .. ·.> ·,::· ·, ' .·... "·' ·; ··,: '• .·:~~ij<.~-'· '' 

., 

""'!Tlfo.d~ · ·· ·_ .. , .. :: -~,-{~} 9_9.~·998 D.s .•.. S.upplfed in ·6Qun'diam~:xi5om' 'o~7s/rc:>d: 'Jobn·s.on-~~ ~tt!;~Y~-~·;e<f·'·'· Ltc:f: ~- · · :-" 
'' · '.· · ··.· .. ,. .· .. · rods.(Metal'can.'be made:in- ":. · · ··-. ·.: '.' ··· ;i:) ·,.' · ·i · ... · 

' . ' · · ·. ·.· , : ; ~ :, ' ·· · ·. ' !';,!Z)tio.;i1Y.:'R;t,}~Mh d.,. . > : ,. ~ '' ' ,;\:-:. /:: t ·•' . { \i, 

• 

1 
t· 
·'· 

·~. ~2? ~i,l.lets) ·~-v : .. {E) ·.:99 •. +: 1~one. ·· s':"PP~~_ed in:·3~·l/~" :cHam~ · · h/lb~· · ~N~-~io~l Re~e~~;~d':oo·r£ci~a'tio6:4:._, ~.;.:·;,:t:,·::·.. . 

•!One m!~rog~~ • ::;000 ~.a< 1(6 ·t.,. :i!~~;~;:~b~U•t~:_1n .. · ··•···• •. · · .. -.~.· .. ··:· ·.··.': . ·_,'• ·· .. :: '.. : ~ ~ ,: ,~' , ' . ·, . 
~Radioactive half life ·can bes•.t be explained.,by:,the following example. If you acqu~_re: l_.m, ~f:. ~9- ~~e'S\~:t·· . . . . . .. :··· · · · 
h6'Tirig' a haitlif~ .or' 1~:1Jlo4th,, ~t the en~ .of ~h~ month YOJ.l have only 1/2 '!ng 'lett. 'The' mining l/(2,~ilg.'ba'a ·." . ' __ · ,. ' 
been radioa6ti-vety· tra~atp·J."med.intO~ a: different<el~ment·. A1; the ·e.9d 9f ·th~· ne~t ·aontl)·you l1a~' -ol11Y:. Yf4 ~.:.l~t-t,~· ., · .. 

'3At the·,end'ofthe followiiigmonth~ only:l/B':Dig'reB:Jabi~~ I.···.' ·_ ,. •. ·; .. , ., ··->,::~· ::· ... , .l ' 

.J.~c.s.· deno~e the _.Amerie!lri··ch·~~·l !3o6i&tY~· ... , . · · ... ··.:. :- ..... ~ .. _. :. :. ~: '\:·.,.· .-.. :~· ·· .. ·.· .- ." .. ·.· 
. 

4
Wateriall supplied by thi.t 'o·ot:po~a'tion are eepe~ially \(r'ee .t'r.om dis'aolved, ga·aea•·. _,Pre.~~d;:bt 'vacuum: ~i~.till~~·~ob~~-·· ·~·.'··. . ' 

..._ t -~:- -·~. ·" ......... ___ . ~.. ·•. ·':· ;,:"": r r.: ... '-- .. ·<·: f~ 
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. .. • .· . 1 Foote' .Uineral.Co., Inc:• .·.t . 

i ! c-..:e . · . · · th 
X 10. ;1.) .5,l47 . ) 2.(.83) ... 3.(Coni.l.:et.) ~.(n 

{ ' . . . . 

~o~S\~da : · ·The seme 'genera.). _information:_ 11pplies. l~ere. 9.s is biven .. for lllwninu.m comftO\mda~ .. . . . 

. )(,tal · . .. · · · · · ·· . . . . · · 

.... ··' 
'- ~i 

·-~ 

1) . 1odde: I:!iCl;,,_i I (C) 99.~9+ _· D.S, : ·F~t~~ C~yst".h $ .. ?:··.75~gm ... ~. John .. so .. n~ Matth· .. ey·. & Co., Ltd •. 

1) Ro'da ·. (C) 99'•?98 D.s. Supplied in 5mm.,.x lOcm ~i._25/rod JoMson1· ~tthey & C:>·., ·Ltd~ 
' rods. ('f;,1rlca.Gle w~th soir.e .. · '; . · . . ·. · .· ·. . . . ··I~:;··· '; 

< · .. di'ffh,llty; ·bri tt.le; ca.r;D-ot be rol1ed . ..-
, ; .·. into.·tp-'in foil;e.· Usuf:!ily fuel~ed and. . .... . ·. '·:>-

.. cas"t 'into' .desired. forms. Is t.v&ila,ole ~n .. . .· .... ; . :' ·"· . 
. _.·.. . ·o :• :: . . . . . ~· . qu&n·t;;~ty; Vo"i-~h ~ur,prisingly :high }?uri ty n·. . .. .. .... :· ·. . ·. ', : >: . · .. { ,. 

2'.) l~ot~ . (C). 99.99d- · G.C~ S_upplled, l:n ingots.Nl~2x2'* $2.50/lb. ; .AJner:1can Smelting .&' Re.fini%1&. .c. • •. 
- ·· ·· · ·, ' ' · ·' · ' · · ' ' · · · · Co. I ,Omaha: Pl&.nt .• ;; ... -~.- .. :.;_.,., ·--:'('' .,. 

._;, 

C~ntf.ot 'the Director of Res':'arch .9r rro.duct'icn' _for 'information as to· the a.Vailability of_ ind~strial quan• ~ . : .... 
t:rtiea of high purity ~na.tenal,_ or apeci.1.lly f!lbricat'ed forms· of berylli~. e.g. cert&in -~·E.c .• · sub~ . . ,, -: "' 
_oontraotors art~~ the only .ones in the :cco.untcy. abl~ ·to· t:oll· thin· foils. · .· . . . . <. ., · •. 

2 :t.anufactu.rers analysis states 'that ·the only :ch~micaHy qete·c.t&ble impurity· ~resent. ia. o.ooos7Lsil.v.~r'. · .1 
\ .. . . . . . - . ' . ._ ~ .•. · .; ~: . ~, .. >. ·. . . ~ '· :... ·- ·. ".' ! ~-

't:.· •. 
,. 

'.::-:. ~ c~ ~ ,, '· 

"· 
: ~ •;' 

~- · .. ;: 
., 

\,.''! 

··' .. ·(, 
'< 

o 'l. · d.: '1T . 
. >~~~'. ~ • 

.!.>. - . -·~· .· .· ·. 

.. 'l.6; 
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~~~-~·...-·:• _, .- ""': •-,~<Y-·-. ·,-· •--.•-;•• -· .--- ---.-"",'"; •,r~.-_, ~;·-·. •• -"T'' ,, '~" -·- •• 

.·.·. .. <. ··:i .., ..... . .. 
~ "\ .. 

.\ .. ('· 

. •" 

·-· \· 

. ·-~ 
:·. '~ . 

~ "+ :· ····r 
. ... 

.. , 
·'::1'' ·. ' :-~ "'· ,_ ... 

• •.· ~·- ... ••·· -~·. :~- ~'. . :-J" ~) .... 

. ;:._. .. ' .. 
roru.t '· 

.. ,_._ 

BI~TH . ( Contd. ) 
l~l ~~ll:r,eg•lar · 

. (b•%) ' . . . . ·. .. . . . . . . . ' . ' . . . 

I (~)·.t 99•99.· .·I·N.•ne·l S\lp:~lie.d i.n_(lryst·a~·lille ··I····· $2/lbe, · .. ·.A. •. D·.-. Mackay;· ·• 
rr · ' 

1 

12 

· · . · ··· . lWilp&aa .conde·nsed •. ·. · · , · · · · · . . . . •' . ·' ~ . . . . . . . .. . . .. . - 'L.mPil 

.. Ot~r:So•r~ea 
l) ileb.l -- Per: ·, u.c • Pe,t • or.: Chilmo. -:- Storeroom Files· 

. ... . , .. · .. • ' .. , . I-:, 

~.elmont . s&el t~ng & RetiningGA .' .. r · .. . . . ,r· ,. ;·_· 

------~----------
.BO'B05 

·>!··. :: 

.1.{B) 

Coapo.nda 
1) Borio Acid H~BO~ ('E) 99+f' 

Ke'\al :( 

1) Powder · f(E); 99. 

· Other sourcea 
.1.) Compounda BN. ·. Per' a 

2.(5) 3 •. ( Com;.Met.) 
.. ~·. .. •6 . 

4e( 1 X 10. %) 5.(347h). _. 
,.r.,. ,,;_ 

··.: ,·• 

n.s~ I 'l''ine Crystal a J . . " ~ . .,. • .. ~ . . . I ' • , . 

$0.39/gm J, ·Johnac>r1.:l6.ttl:le;r :a&- c~~ 1 _Ltd 41 

. None I Alnorp_hou.a powder. (No $1/~m 
source is known for meta 

-1 1 in other than powdered form,. }trobabiy 
because there are practically rto com
mercial >l,4se4 for the, metaL') 

U. c~ Dept. of. Chem~ - :!P·x:-eroom File&' 

• ', • . I ' 

' ·-'·· .·.·. ... 
l!'&irmount· Chi:nnfloal. Comp~-

. {· 

,; 
:_, 

·' 

-; 

·J.. : .. -

.. 

,:_,, 

.. : ·' 

. ' 
\'. 

2). ... 
B~~ 

'H;.DY3 
Ii3B03 

''it"· ' " 'r' tt . tt· . . . " It 
'1 •• ' 

3) • 
4) . ,• '" . 
S) · Jlreflt 

IIPMIQ· 

CompoWida·' 

,·! 

U .c .R.L• 
.. If. .. , .. 

Chemical Reue.rch File·a 
,ft .. "· " !'· 
.II ,, ·''·,' 

'·:0: 
., 

'•' . . .. ·.··.··· . . . . . . . ·.· . _.;6 . ~ .. . . . th ·. . . 
l.(Jr). 2.•(~~)- -~3.(Non.:A4et~) .. 4.;(n:x 10 %) , .. 5-:(40, ) . . · .. . . . . . . ~ ·' . ' . . "-"· 

·\. 

\-- • ·~ .. :. • • • ••• ¥ ; • • ' • i J . . . . . . 

The same ienerat informatioJ} a}'plies here as i's: biven· ·roi a.lwniniun' oompoundi~· exo~pt,_ -: 
that: ~he· ·Johns-on ~tthey ·co~paey d~ea not p~ep_&re th,-:i.s '~leuie'i:1~: a.-t'• a_~,l:• • :. ·; · · 

• j • • ! • ' .•• ' . • ' • ' • ·~ •.. '. ..... •• • • ,; .:_.~~,> '• .. . ...: ·~· ; : . . ·' ~. ':. ·.. . . ,. ~- .· .. "'. 

1 

'·/ • ..r. 

.·.· 

: ~· 

1:-·; 
. . 

. ·.-....: 
Eleml'ntal Bromine · The· c'?mmop ·element bromin·e. i.tself is·. easily_ pr~pa·t~-d .and pur.1fied: ir1·the ·la.bo'ratory · . 
{a llq·dd} , ' . by gia~illation, and hence posea .no part io\ll&r problema: ila .t~ :_~van·a:bHity ()r .high Pll:r-i 

·\'.. . ·.·-.·· ..... ·.· ..:·.- . ... . . ·.. . . ·.· ... ·. · .. ~ ... ·· .. ·_ .·.· .. ·.: __ ... · .. · ... -~.·-~-. ,.~· .. ~.· ..... _:._ .. · .··· ·:.···. _ ... ~· ... --: :~··. . ., 
-This· cotnpa.ny p~rep&r••- ~or'on compounds onlJ• It U extrernely diff. i:c.lllt tor prepar.e_· th~· m•tallio, fo~ in'·. · · '· · .. · .... ··.·.· 
· apeotrographic purity. . · · · · · ·· · ' · · - · ·. · • - · · ~. ··· · · 

:~ 'sample• apeoially pu~{~h~in thia ~ompanyia. 'research _l&Do~at_o.r:Y_. ' . .· ·'/ -· . .· .. ~ -~ . - , ·- < .~-._--0:. · ,· ~ 
Idem . . , .. , , . . .. . _. . , 

> _,....•, ' ·\ ; . " I, ·.·' ' . '\ '.,.' ,··;· • .• 
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.. i 
,_.· 

12 ..& Other Sow<oea 
1) Llq•ia' 

_. 2.) .Liquid' 

1~ c&DMlllll 

,. 

l• 

_., l.(Cii) 

" ···: N 

.·. 
< 

" ·' r·. 

·,. 
··\ . ... ·. 

' ' 
':~ .')' I _.::· •.-

,/' 

-of' Chern. ~I sto·r.erGom Files ' 

" !l: -~- " 
',_ 

... ~ ·-:-.· . ··;--- . -:;·. ---~- - --:·:·. .. • 1='"' 

., . . :-.-
.\ s ·' .- i ·.J< •, -;•; 

-~ ...... :, . { ) 

·. ~ .. 
. : .... ~ 

:-..-

' )• · .. ·.. '.-: 

.. ~·· '~- > /' 

~ -r 

'· -•, ' ..... 

'' 

.- G~iffin ·Chtb!ical ·-compaey 
Westvaoo. chlo.t'ine :produ,ota Co 

'' .. 
.2.(48) :5~(coin.Met'~Y .:·h(n ·x io-:- 7;~·) :s.{44th) 

- ','1 .:~. 

... · ~-

~Ucla The sam~. gene.ral information ·applies .here as is. giv~n for 
(C) p9 •. ~9tflt.s. I rine Ctjist&li. . f ~0;85/gm '·-

aluminum COMftOUilClSe - ; .··· • .. i ·J, . 

" 

~x:ta. Cd{) 

Jtetoel' ,. 1) ~ 

2) Crystals 

3Jatiob-. · 

•> Sheet• ~· 

14'J CALCiuM 

Johnson, . .ildatthey. & Co •. , ··Ltdi' 
' - . . . . . . 

(C) I 99.99+ifD.s. I.~Sup~Hed .in, rods 7mm x · lOcm ~7/rod !Johnson, Matthey & co •. ,· Ltd-~_ 
(Metal ava:Hable in consid- .· 

(c) 

(C) 

-· 

. e.ra'Q~e q_uanti.ty arJ<..i hi.;h purity. Work ... 
. a1./l.e.·wi'b.1ittl£,; diFiculty. ~lle,aole. 
, du6tii6; · t>,it;r.e;;t she .t ;;uo,dc ,dthout, 

-, f s'pec:i,a.l .effort is ~.CH5". ·Easily cast ; . 
. or .machined· -info lar&~r" forrtlf? ~) · 

99.Q9t if G.S ~ f Sup{ lied in l..r5e (-a") crys-- · . . . "'. · 
. . . _ . ,talHF~· fra~menta · f $40/1~ •. , New Jersey Zinc. Co. ,Jof Pt..}· 
99.9fd IG:·.s.f Suz-rlied in stick:.s }" diiUUo-Est.$10/lb; " " -" · !' ~<:" ; , 

.(B)" ·I :99 •. 9 · . I No~~ . 
.t,;, 

X 8", I ' '·" ', "., ; ' 
. Su!'~·lied ·in. she'et.s · ~2/sheet 3elmorit · Sme'l~irig :·an'ti .. !{efini~ 

.o._l5" x 4" .x .4" . · co. ~ ,:--,, · .·, 
'' 

~ 

. t.(Ca) 2.(20}. 3e(Alk:·.:~et.) '4•;(:h63%) . 
. ,.· .,. ·.> ·- ~: • . · ..._ ·, ., ., 

s.(~th) 
-~ . . . . .. .:., 

.~ '-
. 1-. 

,' 

c .meta· 
··~ t)1ir,onat• :: c~coa-

u is given fot alumi~um ;c6·m-~o~_nd~·._. ·.- .-~ . . 
3 .~0.40/gm_, ·!Johnson, Ma_tthe~.~& co., ~t.d •... 

"\ ... 
P~ice (tor: larger gilantities), 11 utimated. because the. small aa.mple (lib.) received by ;t}1e autho\-: W..a 
kindly '•ent .hY thi.s .oompari;y without· o.harg~ •. . .,. · . . · · · .- · · .. · , ' 

2 . .Manu£ilctu~er claims· that the ortly 1~pur-ity pr'ese~t is a tr·a.ce of zlno. · .... , . · ··•· : __ --- .. ·, ~1 , ·. • 

3:· This_ company prepares calcium compo\inds ·only- •. It is :very _difficult to prepare. the metal, in.'.~sp~lturity 
:.~· 

!'8 ( 

·" ... 

(' 

- • - j- < ~ 

~.' 

j • . · 

f 

r· 

:~-

. -;~;:pv,:~ 
") ! 

"· 
I, K" 

+.·. 

~'"· 

,';) 

·. "·, 

'I 
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. ~- ~ : . -;, ' . -, 
.. -

. -

. ~. 

'·-... ~ 
! ~ • 

•' .. . ~ -.. 
.. ., . 

. ,. ' '. . ~.:. : . 
~--· ( . 

. ' . 

.... ::~ 

•' '. '•' 

~ - _L ~ 

-.- ·~- . ~ ·' 
u ..... .,-

~ .::.. . ·_, -. 
. --~·-·· 

. ., 

~ ' ... 
~- _· •. ~{. f •• 

<L 
i; :-:. 

... ·-; ., .. 
~ 

i ~'t ' . 

l· .. .;· <i 

. . ,.·. --- .· .. < ,,. --·,-,.--_._- ··. _·:-_ ;·-,:--. :.1. ·_:_. __ ···-.-~--~~-··:.!' .. 
I I I Ill .. :. ·: ': J " I v l -~-· 0 ·' ' - • - 1- .' -'. ·j 

__ !··· .. ._~1 
".!"··· --0 

•.["u_ 

Met~.r 

. 1) Chunk 
'\' . 

.' (E} t 95-9.9 . -} Jo~eo 

/ 
·.':._ 

. "•· 

f ~ • .l-. 

!;. 

•' ... , •( y:·- 1 ... ,_ 

·"' 
'i .... 

';:· .. ..... , ~ ' . l .· 
~.... . ..; •' .••. _.., • ' . •. . 1 ... 

Sup!Jlied :Jn o~e ~-i ece. -~- ~~/~£;' ,. :· -~ 0 -1-A .. : ·D.: }:f~fk:ay: 
-~ . ~ 

!,) "-l"x2""3".- -lO:xidl?.eso rap-;- :·'. · - . .. _ .·. 
idly;- vigOf-OU~-~Y: r~a·c~ts' .WJ:th. wa.te.~:· ~- . -:>_ .. · -~ .. -· -. :,;~:: . 
Mu'st be _kept ;j n •Ya~··•.-6r ·u:fd_er' :on, .·soft:, . . , .. _ .· .. . .- ;~ · 
~as'i ly· 'rVorked into form's' d~~sJr~d.) No ~u-~o~i'l.·r:orcb;;~nhtL.,-k"~ 

. . -··- ~ . . .. . - . -- ., . . . ' . . 

. : .. 
·._ .. )'; 

~. I 

~ '· I' 

._: .. -,. 

. , - . 
• ' f I . 

r· 
-.- l -

.'F 

' . 
-: 

-~ .,:. 

~ . . · ' · -~ · T _ . f '. . ' A -~~~ . ~ . t h .. ~, -~- ,-• .. ·• 
?·(o) ,o 3.(1-.0J?-o f,1et.) •. 4.(.v32,o)., ,;.(17 · ). , ,

1 

' .... ·. 
15.1 CARBON. 1._(G) 

'"i.} '• ,-<.r 

~~ -~~-J. 
• . . • .·. ' . -~ • .' •' • ··. • . '. • . i : . ·· f • • • I ; ' 1. :• ,. :.. .·~ '' 

.The ~ene general .ir.format·ioz::. appli~# .l1er4'i as .is-.g~ve.~i for a1Un:ii.num: comiiourids. 
0 

•• • 

) ·'' . < ~ ) ·~- - -_" ·-.·· _. . ' • --·. ,__ ' '.' .• . .. - •• - ' • • ; - ' ' . ' • 

Elemen_tal Ct.rbo·ri _ AvaJlable ·in eit_rerr.ely, hit;h purioi;:y form fat: ~se. as s.pectro1£;I"ap·htc ana.lysi s 'electrodes . 
( lont; _thi-n rods')_ frOJ;c ~ s.ev.eral· sp_ectro~S<;J e>pic SUp:>ply h8US ~-s.: and gra_phoi te produc~ra:~ '. 
Also av:ailab1e in. a variety·. or'· s!upes,, 1are;~ siz.es ; 'and quanti:i;;.ies, and. in a. wi.de · 

Compounds ... ·.~' 

.. , renee. ·of ve_rj hi;l1 p'i:J.·t'ities> ftO~ Ad~.(;~ S\1 bco:ntr~c~ors ~ FC).r. further :infonn~-tion as' tci' 
· · · _ .av~il-abili ty, ··cor.te:¥t the Direc.te>-r ·_ )'f l\~search or Product·~oh, Atomic Energy Corrimissi-::m. 

1 ). Carbon Rods .,:(C) 99-.-99~+ .,. D."S • Elect rode's 4~ 5lnm. x 30~m ·.t;-4.-59/rod·~: Johnson~-·- ;.:at they & (,o ~ Ltd.~ ' 
2) Graphite Rods (C) 99 ~ 995+ D.S • 1-;.lec~rode$ 6. 5mrn :x 30~m' · . .,:.4 •. 50/rod I· -"- .:: " " " · " · · · 
3) (Jrttphite R~9-s (c) 99.97't D.s. Elec-t'rode_s 10 :n11·x· 3~icm. --~o.-7'5/tod · · "· --: .'' . " ·n · ... 

. T -·· 

-:: ' ~- ' 
r .. •,{ 

~- , ·' 

~ ........ 

Other Sources . _, - -· ,- .. -_ -- .. _- - _, •, ---- <I, ~,----- - ;. l ·:-,-.-
.' l) Elect'rode~--~<.· ·· ~Pe~i . , .- .:~:~c .rt:J> •. ~ Chemi~-~1 · !te_~e~·r.~h- Fil(;~, ·- · · ':Nat i.~n!-1_ ca_~b~n-~:-?ornpany- :. , .:.:' ~- -; .--
2). Bulk pra_p~1te ._. ___ . _ "- - '' , , ' -~ '' ; , . ___ · -A:t:.om~c ·-Energy Cprnmi ssion : ··;,-.. ;. __ 

- - -- •• -- •• - • ~ _- • ' .-:- -·. 

0

' ' _·- •• __ - ~-4;~ -_·- ---- -' t1~' :'. ___ ,_ '/ :,: -- ,_,-~ t:_:_:-- . -- < 

16.1 CERIUM .. -~ 

Comltounds .-_ 

_·,·.,. 

l.(G~} _.2.(58)--3.(R.K.)_ 4;a.0-.5.xlv .;~) 5a.(23 ) ,_. : 
.·-- -- · .---- : ... ·- b'(31'~) · - 0 b (1 8 t) ·- · -· ·' . - . ·- .~· ~ . .·..... • • jo ~ , • ~~' .· ~ ' . , .· . ~ / ~ . ; 

-_l ::The ~&.il\e -geneJ:-aT-informat.:i:on·'applies here :!:t;s :r·or ~.'lu;air;um •. co:npbU:nds,:-:but -t:O- a _)'h6re'- __ ._ 
-,, ::·l;imited·~~ten~-~ Ih~ ~jst:de].Jendab_le·s_oU:rce fa~ _all cerium.compot1nn's_:tn_;re8:t;~nt grade··. 

· .... l 

:, 

-_, 

}.:",' ~· . .\ ; . >.~or l:!etter;--in •J:a.n;e ,qu:eht-i ti-es i s.the 'G. 1•rederi,c~ .;)rr.i th. Ghemh,al ~Company. The .oores ide·nt·, 
4

, -~ tJnf1retsity of<ill~nois 0rofessor·wi'th' s"Pecial- ~J~t~rest in ~erium col;lp:Junds 1- .·has: -~et ;, -. 
. and -rnairtt&iq~.d very high st~J.n_dards of purity for lndust'rial ql.lanti ~ies of, thi~ elem~mt .. 
; a-nti 'fts compounds. ,._ :-~ · . · ____ <·;T _, 

I 
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· 16.1-c;::RTUN: (C.o}"ltd~ i 
Cotn1toorids'- .. 

. _ . ~;:~~:~;-<~·~L~~6~?-~?n',·. ~itt~~y·. ~ .. -~?·'··.L~~J-·-~ .l )··:)xi d~· 
'· 2) ·Ammon. Hexa

ni trat0c~rete 

.,.(t} (99-+-+. l'·u.s. ·1· · _· · r'i;,e cry.stals. 
.. ·(E)"· 99+ · · . q •. c. 2 1-:-l'~e ·C:r~l3te.l:; h .l!j •. 

.. ·''·" · ... ;.;. . 

-::( 
"' 

·'..;.•, .. 
' 

qur~.;~t,.,. ..•• 7:~);yl·b;·l~· rr"'dfr::.c\.:~ ..,tc_:Lt!,_ ~ne::n. o...o. 

. . ·' . •' ·' ;· :,· ':;>: .· _·,> ·-}..·:·:·' . . . ·. ,: '. - . ,' ·. :. 

. , .-· ~etal has been r.'reps,r"!d-·1:, ccarn &:~.Quilts ir )':.1 B)>·p~;r-i':::-.r ~v -::er~s{ri.:ut.fve'f.$)-ty -~esear,~JJ:. 

. .. .. . ~ . . \ 

Metal 
• ~rOttj"S· V_erv rl'H'f'icult to :•P':;'S.~e in ~ute .:·~r.,·,. :-~::-rka,Sfe·_',-;·it:t difflcui'ty. "t<it:~ ·ha'rc1 · . '• ' ~~lt<•'!\•·ft~. . . . . . . . . ' ... "' . . . . . 
. , and tt.>'ilt;t'i•A 21R:;:.·I)een roll-ed d?Wn, .to • 002". f:)ils i:l ~- 2'1 :'i :Ci+;h:; ., S·.<bj'ect , to ed~t·C:c. ra_.;:J.7l;T.0 
·in r:?llir~ 'l'iith r.,.;•iifeci h~at s.n(l hil.,h.JJI'~s<illre .. i:f>r'}ul:t;r.~r· ilil'~)rrr.ation~as ·t:t f·~~~,r~ · · 

&ve,ilitbilH:', ~.;n+.e.·.:~ tl~e Direck·r Jf' ;,el'leflr::::·~· A+::-m_i . ..: :::n~rgy 'Cor.:V.~issior' ... v • ., •... 

;, I - -- . I ·-· .,, '. , . ' .,, :'' 

c 4_e-i Sou:t~ea .'• ~ . .•. -: .. ~-· 

. l)Compounc4 
_Z}COm.pOI.lnds
.3)M~al \00~~&;;} 1 
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- : . 2) . Ch l>r:i:d~- C ii C.lz (E) ~d • 7 t '. _:G • s·.: _.; ·.'' . r~ilfe_ · .. o~.':/.f:,"::~,l.· :; .. , • .· · ;,:::;~ F.\;_:srf: -~ : .. a.:f'!lo o d . ;=·r,e:-:·i·c',e:l .0 .);r:\1!',;::;:'. ' \ .• 
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·¥,, , '· ·:~::1' ,~ . ' . 'i·· .- ' .1 ··'·-.,.. .·.:.-_~_:,· r> '' .. , . ~. . :·: 

l This'. c:m,~py _prir'S:r.es.:~erium :co~,~ou:n~s .. opl:t.-. It i.~ .ve~y ·~·.il·f::J'~1~ to .,?r~t~.r:e· the-ge't~l i':; st··c't.·p~r.ity 2 
Manufacturer· de!!'igna.te:; thiS< as a: "Hi 6h f>Urity · s_tlil:n.dard of f\~i'e:r·et.oe ." ' · ... ·., · ·. ·.-. . ·· :;:;.-~- . . . .~ 

, 1·:3 At !tt~aerit, ~xt':r;em~lj,hlgh.p.\.tr'i.ty-rrietaf':h not. g,e~etllfly av'aj-hibl'!. )--.itside.the;~.E-.c~· i'a.'Oora,.bfies'. 
This. ·elej:lent; -·~s:pedallt ·.fz.'ee··tr'om, ot]ler .. rare ear:ttis}_ ;has been··pr:i,~ared.{h ~iHLf;:irf:l of ch:lotid~t 
o.ital~tcel' iMt~,llfc .l~mps and tnin· .f,){li• ' :; .·. : .. ··'" . , ~- ' · ~ ·. '- ' .. · ... · -.- ~- : .. ;•,' . · : ' .. -
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Metal . . .::. .--

. v·. 
SJJ.~CE oh: SUPPLY ·:,o ': 

!) Gry;tala 99.9t~ .. lo.s.: C.) .. 
J '-''· 

'} ·i 
}<·I -. .. 

·!· 

'! : ; • •• ~ \.· 

S'J~t~lied ,in small thin :rya_11i•J.4;)/gn; I 'J0hr:;son, ··;;lltth$y.' &. ~~-~/-:·~t;~. 
tal line f ra.gmentli as con-. 'I · · · · ··· · ·· 
denud·. (Hard. brittle, al!!l()st L;pouiol~!! . . . . . · 

·to W()r-k:. C.I.Jf:10t be. ·rolled i·nto f'>il~ •.... 
~'ot kn·Y.-rrl ~o be''avaihble iri :>th~r th'a.r.·small . ,· . '• . . ' . . . 

·fl. 

2) Cr:rataliii 
c;-ystplline ·~ . .i.ecu.) . . . . . · : ·.~ .. _ ,· . .· . . 1 · 
Suf!?~ied i.n :-::~diu:::~ si/~d~ '-"0'~""' ~45/l_o··.f N.a.ti.enal :Rea~arcn· C•.rttrration 99.3~ Non~. 

~a.lb.ne .fra.gmenti. ln lndu:>tr·ud . · · 
:1'-'~r.tities •. · ·.·· ·· · ·. ··I .. ·· .· · .. 
Su?rlied i11 s:,all fus~c lllr:L!_J::>,~3.50/le~ A_.·· D~ Mac:hy_ ~ · 
d~eigna.ted 11 nodules." I . i, 

l (E)· "35.:;~EJ. t:one 3) Li.unpa:. 
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distillation.. · · · · · · · · · · · · 
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•\. -·X. /".1 "-"'•\"V ) 

(C) 90,;99-t i:.i.s. t irJ.e· ~~~~--::>.ta.ls "':2. eo/· .n . u. 
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. ;.;.elmoirt-'Smelting li.!'ld Re.(ii1int:, 
. o •• : . 

J ohnso·u ,' :.;at:they ..:.,; Co. , 
, •·. I ' , . 

l 
L_td. 

2} Potas.sium . I {G) 
c·o],um'bate ~ 

~9. 7+ f.\ .~ 
.U • .._, • L .:.ne c;VfstaL;; .. ·; c: "\ /1\... . 

. it,j,";J. ')_Vf., W' far: steel l::etll.ll'.H c;i cal Cor r}. 
. . . -. 
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. 1) Powder and 

Rods 

2) F•Jil 

CoPPER 

Co;u~ounda 
1 J d~id~. (;~0 

(C) j99. SSt D.s. Supplied i:1 .. ~Jnl~EL. r<J.v:~;,;..c:r: . ~ ·2·G / :ro. i· 
w,• ., 

J:>l::u-~.)i1, ,-.. s.ttney -·.. . . · .. a 
..£.. ·v:.> • .• 'Ltd.· 

Cc).l 'jg .·9"' 

l.(C!i) 

'I, tir..J ;.:;cl ~io·'{;.;.zr . .... ~Q..;;. .:.t· :)~-:~i._l~ : ...... ·.- ___ . 
, ·- , . , ... , ' ~ .. .. . l . . , ·: ... , .:. _. . .. I .. 
.l.~'· x c .. :: .,..>.: 0 " .,,.f ':"': .. P.. !i..:1a0.1'\ l·.d, .,, 

J .-~-.s1.r c;u.~~·~i ty ~hd ;·r~~~)l ~.u·r.~;ty··')·~> se-v~-: 
, 1 .-., 're , • .. :~ ". . .. ;.;, : l. . h. .- . t era. _,.),. s. e. 1,;•• .. \re,., .. ,:, s .. ~e .. _, 

r ·:)·',· 'y':o· ,..·,,~·~, l.,· ·"'l. ~h. c ~:,.e ·''• ,~ .. f,:l. <·.ol+v· ·c··, 
. '- ..._ .•. , ~A . .-.'!".·. r:.; r. v a._....... ..... .·, ·· · -.JU. '-'.,.; ._,,., 

·.,.,".si 4 -r"r:l~ :'k .. F ..... :_..,' · 
J.- ·, ,. ·,;_·.~~: ~: .. :- :1·~ :~_- ... · ;. "· · '~ ~ n· l / --~~c h 
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. .. . ·( ... -··,1. ~ ·4.q .. ) x L~ .,.-.): ' :i ':'r ;4th)' . ' ...... '. 
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~-'" ~·l').r ·'·c&:1·/Cor-.; 
•••• ..1 .( . (,j._.L ... . ;. . r:·• 
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. . r 
The ·S'*..2e e;~uera.l' i_n'.f.) rr...-.t.ion •:rplies ·here a~; is e:i ·;en t'·; r alw':l.~riwn ')or:ipoua'::.s ~-- ·. 

· .. : 1 . D~S. I· Hne cryst.a1s 1 $0.40~m 1 John~~rJ.~ · ;J.atth~y ~ :co'. L~d:.•. 

1 atso cal~J ll•oh;i.!.lt\.tlllAt Q,~,,};f,.-;.~r ... ~t .. · · . ·. . . . 
a. G~lumbium. cO.i1p-ol..i:nds. \ .. nd H:etu 'j s.~pplied ,by,.this co:nrany ~were ,orig~nall~'. _nrepar"d e~ necia.l_ly_ .fqr them by · 

.the i''an~teel ~.et .. nu~&ica.l Corrorati0n. The· Johns')n·. tp.tthey Co'. ana.lyz~·s those ·ba:tt:b.,!>' ch,e'!d c"-lly •ns! 
.J ape-ctrogr,aphi.cally, -ther. r"ef .. C)cat;es l.l~d . .distributeS .the 8*-~-!'les u.nd.er t1:reir label "Srec f>Ure." 
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3. 

4. 

A 

-2 )Foil and . (C) ·99 .9991 D.S. 
Rod . . 1 

' 

•! 

. I 

'Su,l)plled in. x-6.ct~ 5-7rillll ·. · _.--1· $1:25/ ~d - I ~ohnson, Mat they & Co., Ltd. 
diAm. ·X; 15 cin lcn.g, and 
sheet or foil in mc;pt __ -~~r _ 

. stz~s desi~ed~ (V,etal: -is_' L · 
ava.r.lable 1n or c__an be . · -
readily _made, in practical~, . 
ly any form o:r· purit~. 
desired." 

· S~plied in 1g. _ q-~an-ts. :of $5/lb · 
: J/8 11rod., and a.ny thicJ;.ness ' _ ·.-

of sheet tlesireu.(This . 
sample .lX>3ux4 11~ 11 is.-·-·,. · · -

·il _.,. 

. . . 
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'l . 
j -

' .· .. 

~ric-an Srrelti1ng & ·Refinipg .J 

Co. '-
" 

I. 

I 

J)Biliets: 'I(E) 99 . r }kme 
. ' 

designated to be of 
·,spectrographic purity.)· 

--~- s:lf!plied_,in J"· dia:ru:f2_'' ··_1 $1/lb 
d.:.tc>.:r.._by ~-8 11 long ·billets: 

N> ti onal Res.frch 
'! 

Corporation1 

CUIUUM 

DYSPRoSIUM 

Compou.~·ds -

. 1 in industrial ·quanti t~e s . 

l.(CmJ . j I .. . 2-: {96) .3 :(midi ,o. ) ' -1;_. (':?e-s riot exi~t iii' na~re) '' ,--5-'.(.:.~ )~ . . '· ' 
-. . : . . . • • • . : ·, . · •.. _·; } ·• \' ' '•: ' . . ij . :.. ' ( • . • . . ~-·.: .• ' ·. , ' • : . lo. -~ 

Not available outside ti1e _Atornie. Fher~; .Co~ssi~)n laoor~t~r:i_es. ' One ·o_f the inost ·recently·· 
· diSC?V:e~e(j 11ffiall.;-ma4e11 eleuents. ~ . :he. WOr;id 1 S -~uf:ply' -iS :not a: ·W_e.ighaql_~t ·amount by . -

ordinaty ea:~eft.tl meth~us;_- .~ts,_-extperne;-'r<J,tii,;i ~d. r.idioa.ct:f.vity'·rri.;ike· it seem' unlik~ly :, .· 
that·~thi~ n:a.t.eti;al .mll Etver ·_b€_. avai:lable:,:except fur A.:-E.C. research p·rohl,e~-. '·. · , 

_., ,~·:.· .·: •- r···:. · · · · ,, \· ; '· ··· ·' ··:. · -4. ·. ·· ·_. ·· _; .:rd 
1. ,.r .. u.. - 2.,c.6) 3.(lL~'->·i 4.4.\l.·S·x 10 %)_ · 5a, \23 .) 

. . . ·•.c> • . ; . , .• ·1- ·,,, (;-.,;?). .. . . . ·-. . f ' th . ). _,. ; -. 
,f. ; . - . . . ,)., \. .(,t:J· . ·. . b • ...\ 7 ·. . \ ' . 

·-Ihis' ei$_i~rJt·.-i~_ .ixc~ed~ngl:t t<1:·&~an~ :;h:ificiilt ·t£) ·isola:t.e, as Aif.i.J.enc-ed by the 't:act t_hat· 
tne highest· purity sample reJA-tl~~ 'av!:d}aol'e· io lli t. 82.3% pure_. > .' ·_ -- _ .-... · · I.: · 

. 'It··is ·reason~l:Jle: to expec't th~t ·newly d.eve-1(~p€,J chemical sepa;rati(m· r00thods (i.e,., ,· :·' 
adsorption 'OOlumn_techp:iques')J 'wiU t>e'_ p\.it.ir:to pi·actise--bY .future, suppli:ers .. and thu~~ :. 

_. re.aUlt. in'.le.r;;:er u~tities' becoiriln~' available at'-lo:wer c0st.'ari·g· nigher. p\;.dties_ .than \ 
Materials s~PPtied by th~~ corporation are es~Ciaily_.free frb-ia--dis$filved',gas~~·- ~F~~are? by vacuum 

. ~ ... distillation. · / .. · ' - .-. - -~ . · ... _ .. :~- _·_·_. ·· ... - .. !_ •· · 
2 seaborg, · G. __ T;, "'Ihe 'l.'rap'surarrl.um Kl.etoon-t~",. Sci.ence,/'104; 384 (.qctC:.ber 2"5,' 1946 ): -; 
3 .Akin to the use of "Zeolite-type" ion· exchangers fo.r demine·raliz.ing "ha.ri ·water".,· 
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KI»WT- (a) IPuarni·. (c) :i ---PH!SIClllQRM_ · ·· PRICE- ·SoURCEOFSUFPLy;. ·'"· 

OISPROSI'Ul.l:(contd) is now-the_ caS:e .. Pr~se.n_t· rri~thod~,-inVol~e lit'era.llY h~dr~dB. of t~di~us chemica.i. 
operatiqns. acci :recrystallizatiol)s. to em.: up with c:;ver an 80% -pure product. The 
-~ohnson'-JJatt.hey Co .. ~~ the most; d_~fkndabl~ SOUrqe; ,but._ occB.siona.LI.y's,amP,J..es of. 
-rat~:earth'S·_ifi'th.yawng p)lnties turn Up;'in the smaller cheinical tradiiig - .. 

1) 
Oxida Uy-203 ,t:: 

·l 

companies ?{_ihr·miJe~,y varfing prices ... Users. with suJficiently villd ra~ons·rriay;._. 
t:)e a.ble to obtair!· Umited-.-am:mnts· .(rom f:·riva::te university ooll~ctions or the · 

'N~tiona:l Bi..trea:u of St'andards. ·n is possibie'~hat tf:.e \..ork of. the 'Atomic l!hergy 
COinmis:~ion in _the ,f11ture may re:sult in ma.!-21-ng certain of the least .abupdant 'pare 
earths &vailable:.tCJ-tDria'·ridE> users as an'ineident.a:i by-product"tooome of its ... 
ope~at.ions .. · - . . 

... . . . .·.·' ~ .. · ... 
.. ·, - I. · ... i . ,-. ! .. · 

(G) I· 82-.) ; . J. S. j 

, . ' . . I
. . ' ' ·' .... 

·.. . . •.. . 
.. . . . •. . . ' ".· . . .· ' 2 - ~I . , - .. · . . . 

$13 ~- -~ . . J ohn~o~, Ya t
1
t hey -~ Co • i Ltd . 

·/ .. 

F~-n~. c'rys t, a ;J..$ . \ ·• . '. 

.... ·,._ 

-Yet~ Th~ 'metal h~as: ~eri pre-pare<) by L'te dis6Jverer or co.:..workers<in llli~ute quantities; but 
- no current sou:i;:e ·)f- th·e metal. is known. · 

.ERB!W. l.'( &f: •.. ,2. (68)' . J. (H. E. ) 
·. 

1::-

,--

4a;: {L 5 x lU"4%) 
... b. (6%) . 

. -~ 

5a. (23rd) -
- b. (st.h ) : . _· 

Compgunds . . 
1 

'lhe s~e·~-~~·er11}·:i.i'O:rit~t~?n applies here as· ro<·\i~~P~.~j-wi! oompounds; arid _r;,6-tDo~~"cJ~) 
... -_.~-- .. ,. \. ·i :;r• ~- J,, ·. ·-;' ~--- ;·r,·•-·:·.~·· 'i•:-, ;_ '-.·.·._·; .. ·· ·T_.b~f01', 

1) Oxide ~20:3:. (E) I}~ ·.D~·S .. _:·r:"lne·_cry~.-a.Ls.. ..· ·:;.;t/.lg~n-. ~ohnson,¥a·tt~y.&.C~.,~d.' __ ··._-~L-: 

~>~ .. 

Met!.l • The ~tal:.-h~ r;e~'preparedby the dii>COVErrerq(' c~vior;kers in.min~t~.qJJa.iltiti~s,:~ 
. - ·-no::currerit )iource (s~: ti:e .. metal is kno~. . . .· ,::~ ...; ·--- ' - ;: . r. 

8 !our bes-t knmm ~;rican oo~~e~tions; ~~e· .t;h~:se_ of ~(l)-.1?r' H.' c. Figg. Jma" ~-i) ~-; ~-· .,F:~_ -s~~s (d~c~&.s,ed) ,' -
the Uni:wz:sity of New Hamps·hire, \3),;0r·. F_. H. Spedding_·oriowa:State:CoHege, and.(,4}Jr. H. N. MeCos:. 

ecee.sed) ott~ I.d.ildeay Light ~ct-.'ch§rill ... co:lh the pa:st several years,-hcrweven~,: so·11;1~ of -tfiese collections-
ve become broken up arid lddelj. scatte'ied.-:. . . . :. - -' ' : .- . :. "_ : ''. ' Jt~dtf' ; .. - ·: . :··· ~ ' 
taide the~U.S,!;.(J)Dr. ·J. K~ ·)!arsh,of Oxford University,EiJgland; (2} Dt<}iilhelm :t'xlJ.ictM. otM!llrlch,Germ.anY;_ 
cl (3) -Pro!,;Mgi. Rolla ·of Genoa, Ita.ly are known·f.or' their work and outstaniing :.coll·ections in .the:,_{ield-

ra.re.ea.rth8 .. 'lhe JOhnson:ldatthe.y·CO~~d.raws'upon'the last tJu'f)e IOOn fqr··yheir 80\,lfce· o{supplies," .. :· 
1s oompa.ny &lao makes. the toUo:fdrig 'compounds of"d.ysprotJium upon request:-· acetate,. qhloride.,· hitrate:, 
icte, and .ilJ,hate:- 'they do ·not prepare ·the .met~. .: .. · ' · · · .·· · ·. · < · . · · 

!,s., tor _compoWlds o:t ·erbium.: > , <. - ~ 
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JmWPnlM·~:/:·~. ~ :·,.-· ·_:i::<~):·:Z ' :.~:::: : .i·. (~J) ·. ,: > .(R.~. )' i;a. (l. 5 : .• 1o:-'%J..:. c~' 5&,~ (2j~): ' ~: \ ' _' .. : . ~ W, ·:.' 

·~~ 
.- ~or' 

..,, .. 
~, ~·:;:_~~ -~ ~-~ \·' ::. 

~· .... 
~. ,;._ '· c: '):( ····. ·.· ~ .· ':·_> .:_ .. The;~-~~•·!~~U -:&?r~at:ion:_-~p-pHe~~-~~~;~i~.: ~~ ·~~P~-~--~~~~~~o~a~:·~ci::~i~·-·;®~-. . 

:c·. ·· ., .nc~~.UJ·•i:::_It ·abQl11¢ -~~-J1()ted· ~hat ·thu e_lemez1t·.is the n~ ~·~~-- th.e lea;.at -~~~t rare. ·:·[''£ :1 :.:'' 
';. - >·. ·.eartQ, tt(d.s~in'&;·. '.hence ·the 8JJlC\).,nt. -&V8.il~ble is' strictly' ~.aJ,t·~'.i : Pro~bl7 the ptlreot and ' ~ ,: ·,•> 

..l).Q~~~.~~~f;:·I.;.gf!J:jTi~Ir r~;~·ir~7:,~~:;:··M~?t ..• ~{:t7J~i~.·.:t~.)•·.~ ·Co.,· ~td-1··•. ···• · ..... • ·' 

'•, ., ... ~. 

- M$~&.1:~': ···.:. '\~ .. ~ ::. . t:''th~ metal.haa;~ttn.: 'prepllreG. in mi.Jiu~e.: amounts :by the dlee'overer 'or: eo~work-.rff, but no . 
·· · >' << :·>·.· ·.·· : :: > ;; -c~e~t:. sow"~• of.the lll"et}Ji is. known. · · · · · · · '· · · 

, •• ,• c •. ·\:":•>:;·;. <~:• .. • \.;;\ :- c', ~ ... .: ~ \ • .' , -' . I . . • ' . . . th , . ''I 

::71~ .PLOO~l.NE.. -~~- ,L(F): .. \·.· ,· .2.(9) J.(C.Gas) --4~( OJ~) 5·.-(.18 } -· ,·· '·-
. '·. . ~- ~.~/--./·: : ' ( ~ .: . • . ·. ~ ':..~·~, ! . I. · ... .'!~~ ... ·. ~ :.· .•. · ~ '; : ,. ' • ··~' ,· • · •. ~ '_._- . :.~~.'". · ~"·. 

-c~pOund_a· ,· ;:-·:::tu·~ ~ame-:g~e'r:al: inl"orltlatioo.' app'lies:h~re ae is-g4-ven:fdr alUU~inum' cbmpounds~ . ',. ,, 

.' 

'·· 

' .·, ·," .. " I; ,i;1~\!kt&~",l~C1~~:);~~~-';-tl~or1D~.:~S:·i.~· .. need~d·,;·~cst. commoni:y'it: 1e ·~~t~~d· in'.t~e··~~r~i-~;·-~··~·.ele.~~:;-~1?'": -· 
:-··• . .-{A Cw.e)-\.·',. :' •. ;,'';:"·:·~: ... trolYtic, unit.~ lt--.iS,!o:n, e;:trenie'ly. corr.oeiYe:gas ana di{fi~ult: to handle ind.ustriallJ ··kl . 

··<·.; · -~· ::=::~: :'·::·. -<~.;~;~./::~;'.<~~-a~:~~·~·ey.l~~~s.- -'~·rihy~-q\xs 'b.Yd:r~g·en· 'fluoridE!' (Hi. )-,··~hi¥_ee~e8 .a'*o.et·_;~·s .. ~~l~. ·:; ·~T•. , , 
· · · · -·- ;:.f~· !IO.,t<.J>r;~-4t·•:••• ·~ .~hj.cb.'f,ll1ro1ne is ree;.uirea, ifi! ~ore genera;J.ly e.vailtt·bf•· ··-~•· gae ::\~ 

/.. , .· ... ·:·: ... ' ·; '!. ~a:{!i?~(\·~~~~l~.le -.~.~epe~:-rogr:ti.p~lc: pUrity •.. · Usual irid~t~ia,~~:-~tif_ity.le. af"O~d -~·~·:~·- :;' ~-~:~· l . . r,: 
.. , · ·ot.ti•~ sWl-oee(:< '· ;,-:;iL'/ ~~:~7'> : :· '·. · .. · {:·: . -.. · ·· , · . . · . . ' . :_ -,; .·. · · , · '.: . . :::. ·· . ··.:~·: '-\ ... J. : ,. 

·. · ,' >·lhGae:.•./: ,~.: . . '.FerJ; ;, .. U .C .R~.·L.. ·chemical ',1\esearCh Filea ' · ,General Cbem.1Cal COIDp&ny• .... · ·· ·.:.- . , . > .. ·.: .. ··.-··· ~·~. __ ·, :·_'2l.·.~7~~i,_::·:·\· ·\:: ·;:::; .·:_ :::'.·,: · .. ·. -~·-,_~:_ ···.· ·~· .. : . t _. · .· ... _- · · · ·_"· . • ".· ·: . . _ llbratu~•. Chemi~~~ ·c·oa~t.: ···:·' ~-· .. ·. J: ·~.: · . 
. : ·:·~ : ·;1 ~is.: com~· :axtio~~e··· tbe-toil:""iha coap6Wius or europium upon· ree;.uest: e.eetb.teJ ehlorid~.; n1tratef .· ': ,. 
< ·• -. . -oild.eJ .ud".;.Ul'P!iate': ".Thef'do'not: Fepar~ the metal.. . . . . . : __ .. : · .·:-~1 . .:·. ·. · 

/ •• ; ; ',o .> .~:, .. ; -~ .:' •••··...•.. . . . .• .. · ..... < < • ' ' < ',<'.~.,:,,," 
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a . :fl'tJRI'M> ,._ :o . . ·PHYSICAL ·roijli.; ·. . , . PRrCE•:'· ·· · .souRc . oF· ;::;u . ;~ 
; :!}!;.~,:-;>• . ·~:_.,:: .;:··~·---~~. :, ','h: .: •. ,_··.' _·:' ·>' ·. :'--1.-i-,>.'·,~.' ·:·~·.~;:l'd':_· .. · \• r.·<·;~?:,.· '· .. ·. •- .. ··.:'.:~-<:~·A~:-:~~~-
~Cl,U}f.":.. ·---l.(F,a.) ·,:_,l.,-;:·2_ •. (-~'1).· -3.(_Radi•~) .,_4e(<.~o ·)'•)<·.5·.()&,2, ), '_ .• -~ -.-~ · .. ,.·. ,-,·:.,,. ··-~ ·· .. ::-,:;.,.::. 

· ... -- '; i. ·· F~trttlol-f~-;,.;~} - :.,':-.. :-.;: -': <: 'r,~·.·~·:_•>: ·,..~:;_< -,~: .-_-,:;_~:. ···-.-: · .. -.-·· .. ·. :_· ":/,:. : .. · .. · ' .- : · ·, .. _. · .. ' · . .. :. -~ .. :- .. ; ::.>_ ,--~~·-:~": ·. ·~ ::·::~._; 1 
• 

.. ·-· _ ~ : .~~~1/'d(~?!' " ;_~;,_-N;~~;--~-·~er~~}.lYf e;v.,i·~ab,l~~ -~fac·e .amountf'!·;e~rr.-~v• .. b~'_en. p~•?~r.e~ DY., ·cer:t•:_i;p·, urii~!!'~1t7_:_ : · -. ·~ .·:·_..::z.;,) 
.. · ~:y;_:;;>~·::;·J -'<\.'reuax;o})··g·r~\:1-P~~.~--~c•e~ng y ~it~io~l~ ·.t~·.; ... !at_C\ ~·-P~~l~l~y-;•• -~~ _Jur! l!~· .E~t~~~·-~Y< '':'::::'_..'1,!.~ 
., . ·; -~~~,- ;~ ~~p·t5!·):·a~r-o#. r~~·~o~~Je_·._de~ay.;; ~·.!l~.G~~ ;a .v~~ tr~.P.~i~~-n:-·•n.aten~.e~_ }!alf;_lJ:~•·,h~- . · . , ~-~~·.:·--·~_-,. 

· ···· _·.·· . ..vao_._~;•- .:r.J? ,furt:her inter,mathn·,a_s. te~pcr.lisi'ble~·rut-ur~_ •_ve_Haoi:H.ty :~centf..c.tW; ·" . · . .. ';/:· -~.-o·: 
.,::, :·· ·:. ; Difeot~.-,·,•t, ·Rei'~a·r~~" At au 9:. En'ergy:-~ ~co~ • aien ·~ (2)'~·· ~"~~!;~";· ~~"'-'! (J~,lc«n,..l ~~·,,il.'f!>. '!~t1;T.If1 ~Ns, f111iu · . · -~ -~. , : .. 

·2)"oiid..·::Xcid2'o:(·-{ :'~(E)· 9e+)< :a~~-~~- Fin•· ·o~~ta;li.~{ptep•r•¢~Y: ·tsofgnt;:. · ·Fe:raeu.•·Tracding c~., · ~- . · _:'"': ~l ..;:::·. ~ 
-.· . .. ·.·:,r-· .. ·_ ...... · ',:'· .. >~::..·,:: ·· · ... or.:i{ol:l:&:). ·-'·.·.·. ;;./ ·· -~-·-., · ·.~::·.· -·-,. ·. ,·:·. -.: .. -.·-· ···:...',·:-~;;~·-··: 

~)-.!_o~o.~,~\ ~2os-·~ - :S:~c~. ·9_~+--~-·: .. ·.Ji~n~.:·· ··~:_'-~; Fin'e :·?ry&\~_i_s:~- . ··>.: .... · '1.~/gm ·, , ~:~~-~~ioh . .-S~-~\~i'o.ata· L&~~~'t:o·~»a _.:-~·:·::·~~~-::.: 

~-'-

~- Thd itt cempanyt1ta .. t:diri.w1teuroe' •r·r ~«jly~in .thi ti'eld· ~f' h .. ·fe· ea~th·,·; .A •. -.a.~ ~a}e e~rth ~upplf•f,· ·-thei.r .p_-'te•· ... ;... ;:. 
v.c • .•.r• ell •. an _ng ..., pure • ·>{_'t qu~t1tiet anq prioes invel:ved1 .. , . . · . ·, · ·' . . · · ', • . · -.: -... · <··{ · -~} ·· · ' · -·-- :tf,s.-_· · · · -·-i. 
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• ..,- -·- ~~ ." ·(a) :lPURlTY' >f(q) .: ~HYsic.AL·'·F.ORM· · ': · .. _. .PRICE _,. · ·, ·souRcE OF:·;SUPPLY. :,.>' .. · ·:; 

.. 

·I ~1. IM I --,T.•t,-· l r'll_._ · .... ·. ·· ·'. . . "<• 

pieo_e~ -1~.· (c) ·1·99 •. 99.;+ __ .::., u:s.··.· .s~;;ue_ .. _.d· in. __ ~ma.:::~.fl_·:t:u_._ u_d··.· _:-.!$26./~ 
· :: ·· · ·, · · ·, . . . , · ·p:teoes. (t1eta~ · is-.s-•.ft and·.· · 

J~hn_a~p. Matthey . & Ce. '·· Ltd. :' 

. ; ' . ,: :,:, . ·. malleable'; et.'sily werke'd in •. f•i r •i 
. . --'·. . . . " . . . ' . . .. " ·. . ·, . ·• . . 

·2) Itt~_:g~l-'•~:~ . :I·· (E) ~~6:·9~., · N~& ~:;:;1~!d_ k=-~.-~s!_.:f~_~·~:_;; __ ·-:i~~P,._Z.~ii~r~.~-):·,1 ~· ·D.:'Ma~~·t 
LUIXI.P.II:.. ·.: . .·. , . severd-c:;ram·q~a!l.tlti_e:a. ;-.. .. .· ··:.' ,.:' .. · '-

.. _-..-~-···:<' :·.\~_·..... ·f:.~ ·:~, ..... ": -·.· .. .___·:. ::~.:·_ .·... ~ ':.~·'-·. :_..; ... -· ., ...... . 
·Other Seurce•··. · · ·· · · .;. · . . . . 

l}.·i~ta1(9'9~875;'f :,.,:_per; '. u.c~··nept._ of Che:n. • _Sterer••m ·Filea· ' F••~ .. Minetal'_~-~•mpa:ny: 
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2}. " .... · . . ..:~:;;·.: :, . . U.C.R•L•. l!lvente'ry D~pte · Fil.,lil Che~~~&tar, ·Inc• 

. -~) " · •• ..... -~'-'• • . .... " · • .. ''· . '"·,. · "
1 

· ·. -· > · ·-City 9"h•rm.oal ce'rp .. :- :·,: -. 
·.:4} ·" ····- ~•···'· 'n.·. ··" 1

'- • '' ·' Var-Lac-Qid_.'<~he~~cal.Co.'_'. 

''· ,:. < .. : .. '. . . ' ·. . ·.·.. . . ., . " .· 
~.l~(creF 2~(:3:z.). ~~-~.{R.M~t.) 4.:(~:-x: 10~1\h: ... s~'(tnatj .. , .. I ·.:>' .. ,:. . ~·- ;. .. 
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',·. '' ." .. ; . ~ : ..... ··· •. '-- ..... · ... ''·\ ·. ··~- • .'; ·:.-:'; · ...... _.· •. : .. · .• . •>:' • .'";·_.' .... " . .it< ... ',:··_,_. . ' ' .. :·: _ _.· . :: .. 

This element .. (like 'ga'ilium) ·~a,:e:xoeedingly· rare ii;t na~~ure. c~ni.pqunds.Anot tee di-ffiouli- t I · .. 
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· · .• ; ' / " <' ~i . •> : .:' · rd :,.,.; • <, .' ,' >· "· . ;; ' ~ ! 
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·;Cg$>~•. ~ !··.·::·-~.~i~,P: ca.i~~sea. ~- .e~~l·~:;P~;ik~:•:~'~.·~~-·~hf~·i#,~:~ CQ:s~ii)·~·.;•::o 'its·.·~vail~~u-• '·>.<_ ·,· \·} :· . 
.-;"'-· · ··. :h;tJ .. ~·~t1~71s>Iiu\i:t(3A• •. -Siap+f! «;~pounds. ar:~:~~~n;~s~~~e·, di.t'f.lcult to ~epare 1 ·J 

... ·· ..... ao.t ·~ .. YetY: irieolub~e·~- Th~s. el~nt··~orms· ~/ ~Ompl~l(·eo,lub;te salts. . 

j 1) ~h!:8t!~,·:~~~ • ~ ;,s. : '•· : '.,~,.;;.r~~t~i~[ .' :; ~~g;,;~,:~ 'f~~-~~~.:~+ey; & c~. ,, ~~' .· '. 
:; 2)·'C~lof.iie':JJC~-:~ .... ~'.C.l< 99.8+_._ cl.~ ... l.< ... · F~~. cfi~talts~: :· __ :' · -: .$4/~- ·.-' · ;-A~efii~~·:tl~~tih~·wor.ks · ... 
, , .·- .·- ·.. . ":··!···-~)>. : , . . , . ·r,. . , .. ~-,:'- ':·t~·, ... / ... _.:, '.<c::;~'t,·-?,'::.:: .. r.~ .. . • 

. ·':· ~'ifspor{ge ~~.::::··.(<c}: 99.~99~·.:·1··n.s·. ·;su.fp1ied 41_ ~pon~~·.'f~r.·4d:t::ll9(~. -[ ~~~~~·;_.i~t~hey ·&·co,~ 'Ltd!· 
· ;- Strip·· ... '. · · ~ _;.,:·1_~·.·· . . •• . in thin strh·s ace or_ di.ng· to:_ ,_·:·. · . ~-, .. ' .. l· · ·· · .. · 11 ~'' ·. • · ·- •. . ~ ·~··· ~ ' i . . . . ' .. ·- '. ' ' 0 1:' ~ ., . . ~ ,. t . ' ' .. { :,.\ -.... . '. y '- -~·. ,. ~···' . ~. ,< OI}e's OW~ ·requirements._ (ldetal''99~·5J' .. , .:· ~·./ . . 

; , -:: ·>·.I· . __ , . . .. ~ ... : ·: .. -, · ·:_· - · .i:¢~~!~~y~:~!~~-~~~;~r.~~:t~~~~1-; ._,·;- ... t·. _·. _ , >: : ..... ·; , 
\ , · , ' : . ~ . ',cious -~~tals -~6111pariit:l:~"i.D dU'fercmt'; ;,;.. ._;·, · 

,; ... \, '. ··. . . rox;Ds'-~:ll&etal" ;:uite ,forka.bl~ and mal~-;:-·', . 

; . i . : • ··•····• .. : • :.: '• :; • ·~:. : ' • : ~ .... ·.·~~ ;~1~;~~7~~~;~~~ij~\~i~:;·: ';,:f}~,cl ~. ~; •, :/ ; ' ' 
. . . '2.)~FO'll ' ' c; : (i) ·-; '99j9 +' : :·G·~s.~ Suf.plied as. foil·~·~o04~Jc4lt' :· $2'1/ git ' .. : \' A.·An/i4B.cka.y ' ',. ·.' ·~ .. -
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c:·,. ,.. .·· .v.: . .' 
:" SOURCE OF SUPPLY. 
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. .r 

roRM · .. · 
. . ' .. ... . . . • . . .. . . ·' :·. .. . . ·.· ·. ·.···. ·.'.t'!l. . . 

·. ... ,· .. l.'{Fe:) ' 2.(26) · 3.Jc~m.Met.) . 4;.(5.015!): 5.(4. ) ·- · • · -------- ....... -~.' - . . . . . . -' . . . ~ . 

Cj!5•·w:ula .:· .. ·: --~,:~.··s~:general infermation appliea her.• u f,·. gi:v:en fer ~lum:in~.d-~mpeund'a.· ·; . . ·,, 
ixld~ Fe203,:. ~. I· (C) 199.99 ID·S• I . ', ·Fine· oryatala .,··$0~45/_gm., ·t·!•hpa•n,_. M~tthey &· Co.;· Ltd •. 

'-~.~).Sul~ha-te FeS04 .·(c) 99.99: ID.S.i .. F'ine,_cryetals ~~0;..5.0/gJ!! ': _ .. "-,,.·: . . ~'· 'J .·"- 11 
.. ".,; 

~ . -~~- ' •. •' • .. - ~-._ •• _.. .._. • - -· -. .. • ~-' ,. • • • - •• ' ·._ .~~~- •. ·. -~~-~ •, •• • • __ .. _:. ~- ... t • 

1 :!1.eta~ .·· ·, ; ~ ·:,- :4V..ilaol~ in jllract.ically i.ny !'o.rm;desired1 )n·).ri~~s.trial ·.q\l:.il,nt~.t'~ea .. up:'tit:-99i~ _ourity.· 

lJ. Speng·e.· :-<·: .. ··' ··1·. (·C.·} _.99 .• 9.95. • .D~S.' F·.hi···ely ..... _:·d ... ~vi.·ded,-. h.·ydr·•· g. en···'' .. ··· ·0··.·.0/gm.··· .. ··.•_h_.·!)····~·~·· .. ·Y.a:tt.hey_,_& ~··~.Ltd • . , ·. . ·: '. · ·~· · ·red\loed ap•rige· mt;tal · ... . ··.: · .. · · .... · .. <: ·.:'''. ·:- . · · ·. ·, ·. _; .. 
2}· Reda -~< . . .(c) 99.99+ l)~S •. Supplied ~· r•'d• 5mm diam~ $0.50/gm .. ;·~11. /. : ~ ·:w "· 

·•.: • . . . · · . ···.• .... ,.-·· · 'lo.om· lti-'ng. · · . · ' ·· · " : ·,k __ ,,. " ' .: . . .. 
.• 1-;-~) a-de : . . .(c) . 99e99t o.s •. s.pplied as re.da 9.5ilini db . . >·.: . •' .•. . ti . • •. 

· · · · · ~, 30o11 leng · .. . · .. · . . ~ · · ·:; : · · ·1· · • 

(1:). 99~9+d: ~s. Supp.lied in' ~iileh 2":df~~ ~12/l). :. Naif'i~~al' Rf!aearch. c'erJteratienl 

·" 
~-~ 

,· 

i·";: ~ •' 

4) ·ailleti · 
. ·£J~tr-~·:·· 
5} 'Cryat~'la 
sJ w1r• .. ~ 

. X 6" lelig~ . · . . .. :_. .· ' '· ·-;. : :. : ·:· . . < . .. •. · : <· 

. (E) .,.9.9:.9t:.·._IN•n• _Irregular orystd r~agriient .Eat •• $10/1.,; Pl .. ~ti.}J Met. ala~ _I._n_. c •. " . 

Other· S4naroea · 
~=ve\al 

'i) • 

-llJ·uminr 

Gaa· 
cl_~$peo~ Pure 

.. ., 

> ~ 

•' 

(C) 99.&+ .ID•C• Sllpplhd in. ahort lengthe- $le50/1•.•: . llinokredt Cherrtlc&l·Werlca 
wir ••• 020"(iiam.:it8"le!)g ~-- > .. ;.. . . . . . .. 
analytical standard.· · · · · ., 

~ .... · · u :P• ~p\. :t Ch:'-> . • Sto~:r•~ F~!•t ~~:!!:j~!~·~:~~:~Ston~rd~3 r 
. - . . 

..... 

· ·: i •. (Kr), 
-'' < ... ••• • : .. " • •• •• ... • • ·4 . . . 
.z-.(~6) .. " s;{R.Gu).·· 4e{Not~i'n. the ei.rth•lot:\Aat) .' '5'~.(-·) 

' • • , ' • I ' ' ' ' ' ; >· ' ' •.f." ~ ~· • • ' • • 

. ' 
'·.J, 

...... . , .· .. , .. ·.· 

. <o> 9.9.99+ 1G .s • ~n~~rt.\·E~e.ctric c•-·~·cleye- \' 
bng~;Wire .W•rk~; . 1 • 

.-·. ;i_ . 

Put ·up>in'.l er .. 2ltt.~. ~~~i!.tli/1 
·~ gl .. u ~ull.a. (6pp:rn•tet ... l .. . · 

,, . iapuri'ties ~- · . , __ · ... 

. · )ie1;ala aupplied Dy thi. oer.pentitn ate eapeoi..lly ·free ftem .d;l.~a•lved' .. gattie ~t~pt.red 'Oy va~_u\,un d.fstill&t 
2 Prto~ (t•r .1 .. rge~''<v1~t,itie•) h :~:ati•t•d b~~·~u the-.Dit.~l lample (l ;lb~ ); r.e?_e!ied -.y the. ~uthor wu· 

kindly •• by ~~e,oempany with_eut oh .. rg•• ·Thh c•mpany..:auj)plie~ .i'ren in tw. gradea 'af,_p\.lrity d~sig'nattJd ' 
.. T~._~ ular · .. 99"·9}!2·.-i ~n.d ._•_ pe_c1t..l:.(~:99.;9'J.) Pl. aat•Iren~ .. · .. '.i: : .. :.· .· . . :· 

0 

' •.••.. _.. :,· 

,. ··.· :5Afn purit~~r"uae aa ~-t.nt.lyt-ic:al ata!lcar4 •. · ·· .. ·· .. ·. · • ·. · -.. · . " 
,, . ~· 'l'h• pr. oe -~·. r l __ l. ter_ et ·each ._r&r_ e ga~ :ii :a olen_· &P,pr_ •x·~--t. ien t• J t.s :_relative: •• ~ .. n.dano_ .. in tl:\e atm•s"hei"(!{ . . rt.-~, fi'11t•s ,. .. ._.. l(\l,...,_.,~t~ •. All ta~ Nl)'l' 1~sr.1 ~rt tlttolll.tllf)l~t~T-.~ .. 'fl•~ f/eur(~IIW '!"'lit ""1 ·~,. eJHe•ltf. . 

. ' .. ·34 ~ ~ ... .· . ·/ 
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· '2., I Wl'i'KAitJJI " · · t.,4:J~~~~'.< __ :.:._;,:-·2.c&.r>,::--~- :'s:~(~-.~.)- · ~~(1;s~1o~~f: sa~ o~p~~,_- ~- ~ ·"i'· ":. ·1· 
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:. .. , 

'· 

~ . 

.. ' .:··> . ,· ;:~ . ' · ... ·. .. _. ' .. . . . . . ' ... - . ; - b .• (7%) .· ,· .. · .. ' b.. (3 ' ) - - ,. :": i . ·.r-

Af~~,.Of;i~~iki.:~L&>~s::4.1~--t0.~~~~ -~;~moat ~-~r~us c~~ero~al ~--~· ot ~n;~or;tt;~·:--~~~ :: ..... ·, 
. ~et..rth ele.-nta'• Consequently,· e .. n· ·thouth 1 t· comprises qnly 7%. of the a.s. •group, i~ h. ·· ·;:· ... , · 
~ :, .. · .; rel:ati'f8lj-.e&•l to ob··~ll· >Jt .ie nQ~ quite as _difficult to iSolate_· and ·PI.li-it.f.:,"~s aome . : . .. · ' 

· .. ·. ' · ···•if the .oth:8r, rare. earths~ • -TM moat dependable s6uroit for hig~ ·purl tY IA compO!Jnda> in ..... ·. ·~ · , 
• • • • . • ' • . •. • • " . - ., • .. ' ~ • " " .0: ~ • tt---> • • ~ ~. 

~· 

c!.,ouild.' . -~ ; . < 
. . ' .. 
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: ~,.~.' 

' ' ··"'·· ··. · ·lb._quanti·ttea1s ttl'e Lindsay Li~ht and Chemical Company •. ··. -· . .'. .. ..: · .. _:·.- :.<~·- -.· .:.· 
.1' I-1Y·axide:-.I.a,·o·-·.·:·'' · ,··(Jf): -~94:+• .: --o~s.<. Fi~e·~: c)rystal~·-. ··. ~- ·.·: . ~ ·: ,. ~~:4p ~ -~-~~~~~ri~~t~h~y.-~ c~.'. ~ta'~:i:;_.-· .. _,: ·:· 

)) ~n~·N,th~-- (BY: 99 -.- ··. _Typ~·,· ·t..rpr ·or-yst'ai._s ayai+abte iS/lb. · - · Lindaa:Y::tir.h~ and .. Cii.ai~l ?o·~ · :· ;·· 
, ; , ~ (ril!4 !z•

0
3 ,' i . . •.• . . '· !:; ~ :~~~;,*".,: t:;::• ~ l',t"d~ · • ' · ,, \<."·: :,;~ : >;:: 

•' 

Meta.l .. · ' Metal h&a been prepared fn.'grant amounts 98% 'purity by certain univer,.aity reaearoh: -·-·~· :· ' ... 
·.. . . . .·groups.·· Most 'difficult to prepare in pure, fo'rm •.. Workable with considerable difh~~lty;'-"' ;.<· . ·· · :. 
: ·· ·:Quite hard and 1:oup:h_unle~a very. pure. Hailbeen"ralled'CSawn to .6o2" ·roila';in··2~Jw1clth'e~;.. ... : ...... · .. _.._ 

.. · Subject to .edr;e\oraokin~ fn 'rolli.ng with .. the requ-ired heat and· high. pressure.:~~ ,fof"'·tur-<;. :J; . . 
ther inf~rmllt~on a! to_ fu~re avaUabHity, contact the .. Director of Reaearoh; ··:lt,~io ~;.:~ .· :. _ 

. . Energy ·COmmi saion. · , . . . ; . . ·· . , · .· : · ·,,. -::. · 

': . t '":(~),-lss+~. . ·w~s .. } Supplled a~ --~~rY, smalL .. 'I ~t.' ts/gm I Johnso~ •• tthey~· &:_ cri ·--~ Lta.:~:. ~ ;:~:;.;1l: ' 1) Lump 

:c ';: ,.~-~; ·' ~ •. .. ::· ~: :lumps_. ,: , .. ' (~:~)~ . . .'. . . ~,·. . . ~;:·j ·;~f~:; ~;;·.~1~: 

Other. ~~urees ·: -- -·. -- . __ · .. ·' . . . . ·,_ · ... _ _ . ·.·'· · ... ,: .. 1.- .: · · · ·· 
· 1-)··coap()u~ds . ·::: :·:P~r;t ~.u~· Ct. 'Dept~· of Chem .... ·stc)l-eroom: ~lies ·~- CitY C}:lthnlcai Cor.p~: ·.: .· .. · .... -~-" n. : ; ; . · ': , · = · : . >: : ·.·. · .·· ~!:·:~:.~ .. ~~:~;~pa:;~~';; 1 "<. 
4} · -~- .. ·c·· . . . .. u.c .a.~. ~nventory De.pt~ .·File a· :"',. Pfalt.z and_ Bauer· .. }no< ..:~,~~;:;''~;:.!·:· ~~;·· _ ' 

Metal·. · ·· · ·· · · " . ·Chemical · h · ·C()o er·l~tallur ical ,~b• _._,~,::_.;:.,,., ·e~'~\.-.: ~ 
1 1'hi-~ oo~n~> ·ai~~ .p~·~~:rea the •. followU~ ,c·ompounda' of lant~nU. upori.:·requea:t,~~,&c,ti,~~.- ~~~~~id~ •. ~i:t;~~~J~~1.!~.~{~~ ·< 
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.a) Ox1.d~(l,d20:3) ·. ·(E) , 99. · ~one )'ln_e .cr.ys~a~s. _1n br: .. l'..:~~un _ :,.:l:.~O(.{m.· .. P.~seuch CheiUJ.. cah __ ,Le.bs~. 
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. :, ' . . . ·-: : . . .,_ ~ 

.• - ··:- . ~ ,. .. ..:; . ; ~ i .;::> .. -· "4-.- .-.; 
·-, ~ 

,. , .:v···.· .. · 
souRct ·or sum:r· . -. '... . . . . . ... 

s ., --.J:·•" ... , ' :' . '. 

~ ••.• 1., :. 

•. 

' ' ' ' :~ • ' ,' " . '~ ' . ' ·' . :: > ' ' • ' .·' ' ·-,, ' •. • • '. :- ' '. - ' • ••• ; :· '' ' • ,'' •• ;, ' • 

t_}ip:fn i ot· 2 l~t~r . ·. ~~;>/1. ..·.·.1· G·eneral ~iee.trio_.··eo~ .. : ql~~·e- .. 

• ~ .-~ ••. 0 .• 

'· Qa;~·· . .··' . ' : ' . .. ' . ' .. 
·-~·spec).- Pur~'.: .. · -lei·. ·t s9.99+ . 

.,;: 

62'juntnnU)l .. , ,. 

-· .1'-

~ ... # ... 

:;. •' 

Ja•l.wtCDL.. 

G.s• 
1'_, ealed~- glus bulba Ct?ppm · · . · · ~· ·: · ' lan.~ Wir~:~rlca .'. · · ·>. · 

otal ·fmpurftie~.· · · ' · ·. -' · · · · . · .· ·. · ·· ·. ,· :. ·· ~~·· :- ., · .. 

!"' 
. ' ~ 

. . '. ·._ ; ~ . - -~-- . '...._,. . " . . . . ,• '• ,. . ~ .. _.. . 

· ·,.(. · ·. · ). · · u -1? ) · nd 3 • .Radio_. · .. 4."""( 10 · ~% · ·5.(>62~ ) 
:\ ' ' .... . . ~~ . .. .. 

.... •-.. .' 

' 
~h(-Np)· . '2:~ (93);. ·, .. 

" 
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· FOr-further intoraation'oonoerrii~ .th4fpoilaib1!1ty.ot obtai!ling ),~0 l~lif-~t..-,yery._p"'re:;., : .• 
: · t.bOriua oolllpound& •. o·ontaot the ·Direoto'r ot ~eaea~ch or production ••• &;c•·i:·_, ~ <' :~ ~ •. : . · . . . 

. i> .itn.;..· '"<~(~r 1 &~ ·· ·
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· ·· rega,rd .to the l~oenaiilg. requirement a.)- For :turthe't' ·iato~tioil.-,ooaoenwac :~he .. · · • ; _ .".>. . 

•poae1b111 t:y ·?f obt~b.1ng ):lo .1~• of pure· thorium aetal. coataot the Di..-eotor o_f :aeaearati 
i .. - . ~-"• or Production. J;.E.c. · · · ·.. · · 
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Qc;-POunde, ·:The sue ~enera~_'intoruti~n applies f1ere aa~·.tor ~yeprodua _ooapOUilcla aa~ 1t~ 
. , r tootnQ;e· tl) •· It ~~ould be noted t~at .thh eleaent coaprleee bu~ 1~ ot t~ rare 
· ·' -· earth group._ 9o~a~quently; the· alliOunt, ani~able i.e extr•ely lW.ted u. ·•11 :. u 

dittiojj.lt to: ·iaol.ate ._iil p~re to~. ·:-.- · ' ; ·· . ·· , . . _ ;. 
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·~~· ~=t~~cz~JJt::::: l~!fl : ..•.•.. 1'1:• 0~.-~h .... · j.~~~~:~~[Zi:::: ::::H~;~, Lt4. 

::- Thia. OoaDIUlY' greparee ·oomt)ouncle ot lh·Oill.¥• TJlia ooJilpqy,, at•t~·· "The Ntal 11 not ·t.n.ilable ,ill- au,ftioict . 
. . . lJ p\tr'e' rQ~ ror uee· ae a!apeo. etaiadari. Bote the ~on'trid1ct1on to thia atateaeat :al)Oye• . , · . . · · 
2 fo the ~~t~qr. h. preaerittd- th~ grea~··~·~ditfioulty ot any' eleaent. in looatiag ot._· a·o"roe -.t.eo .... er. -~ ,\ 
S s.,.o.1~"l_r~~~ · d2.ne_19_"-_ -~ u.c .. R,L._1.el)!.ot"•oooio·.av._ .-lyst oonf'i'nw_; the_ lllPl>l1•r~J etate" pur_1:tY•r· The~.,._-
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PRICI 

S\l. pplied as, i_'in~.ly .. d~+.i_d __ ed·~·. 112(~-b. 
. 200. llie~h pO•d~r ind_de· ·a · .. : 
-no\lua ti:a~ an.ila\He iii ~b.· qu~t•\'. 

riD• o~•t•lt · · . . 1 'tl.20/lb.~ 

' .. • v ' .... 
SOURP~ OF •. .SUPPLY· '· 

.. • ) :, 
_r'··-

· Charl~a Hardy,, Iilo.' _, · .. . . . ~ 

. Jopaaon, )4at'~ey. ai co~. ~td• 

.~~~~·~l~~iis~i~;~'"J~~/ {~5!~~)1 ·. J.lJ:::n~:~~~~~ ~:..c: .. ~: L~d·· 
· i.n l•Detbtl deaireCi;;. ·, · ;_ . . · .. . .... 
S'l.lpplied aa f:inely ttiv1.ded. tB/lb. Weta1 Hydrides, -lao • 

· Powder ill lb. quaat a. · 
'S'l.lpplied ai irre,ular lWip -$10/p • • • · 
in lb. quant~e .. · · 

•> Sticka · (E) I· ~6..-99 · l Noile · Supplie~ in atiok_a $-diaa. I t76/lb •. '··1 ~. D~' Maob.y 
;,: s-f' long in og quanta •. 

.... 

TUNGSTEN. l.(w) 

.. 

(Ketal 11 extremt'lly. dit'ti'oult to pre
pare because ot nry hi~b melting point 
and ease With which 1 t c.ombin4111 ~with· · 
~and w2 in the a'ir, l!fith H2 and C used 
in preparing.it, ~r with. the ve~~ela in .... 
whioh it ie pr:epared. Ketai may be drawn_ 
. ·or forged· only when extreaely pure; 
otherwise 1a hard, extremely br.ittle. , 
UUat ·be out iuto forma deJited .• t!o 

· 1,ouroe ~· lolown for higher purities .than. 
indicated.) 

2.('7-f.) ~(coa.wet.y 4.(6 ~ ·lo·6~) ·5.'(26th). ,; 

Coapow:ula 
_l). Oxide w:>s 

T.h.e a~·· genere.l · infor-.ti~n applies here. ~a 1 a · ~1 ve~ for·· ·aluminU. C?ompoUDda. . . . 
(C) 99.99 .o.s. FiDe CJ")'ttala . $0.80/ga Joh.Dapn, .Y.e.t~hey & ·Co., Ltd. 

l T.h1a oomp~~-- catalo.g #1760' of December 'lS.f.7 atat~a that "The Supply ia in Preparatioa." Nitro&en, 
o~,e&, vana.d.iua, and iron are the prinol_pa}. iapur1t1ea present. · · 
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99:.9~ 'l,'p-.s.-.1-.. s~p~Ued 1n· r~d 4 Dill d.iaa. 
·· ·. ·'·: ,.X:lO oaloac. - ··.' · . · 

.. "· ·.· .. · ... ·:.. .. . . :. . .. . . . •. · .. , .. :·' l· 
, t~,/rod .. :, _ 't .. JohDeo•~ Matthey ·a1 co.,~ Ltd~· 

.. $27/lb/ ·._ 99.S.. d: D.s: · -~~ppli!d .in. ah~et .Ol~" x . 
-~" x- .. 16" .in·lb.·quote •. 
(Met~l_·t.u.iiable ~D fl.ir qu·antity: and. 

.,. ,.-higb:· purity ia several forma.;: e:~g.-. 
.1'1-re. sheet; foil, rod:• WO'rkable with. 
. some. ~i'ifficul ty and cons id.erabl e . 
: "kilctw · ho."} > . ·_. · 

Geaeral lle.otrlo Co., Cl...-
. ~lud.. Wire· Worka .. · .. , · 

;; ... ·:: . 
. , .. 

O~er Souroe• . . . . . . . .. _ . · . _ . _ , _ _ _ . . 
-1) &apOuacie ~JIC) -~Per,·- · u.c.-R.L. Inventory Dept.- F'ilea )llolybde~ua Corpora~i.oa o_t ~ 

IQ& ~UM l •. (u) 2-~(~2) .. 3.(Rttdio.) -,4~(8 x''lo='5%) . s.(26th), 
: . . . 

• 

Co!pOuda Thia eleaent, altho\lgh 'reasoaably abundant in nature, until reoeat atoaio enerc;r 
-dmlo,p.enta oaae &log, 'had i_eldoa been prepared in ,ery pure fora. CoapoUDC18 are 
reaao•bly cliftioult. to. prepare and p¥rif't after the ores are coaoentrated• Beoauee . _ 
thb element haa bee.n d8ei£11ated aa a aouroe of fissiola&ble .. terial•, replatiou haTe 
reoelitly been h::ld _"by· __ the· Atoaio Enera c6milruion requt.rinc the lioena~ot_ all U 

1 lietal or U coapo _ . i h~ld by 1nd1Y1~uah iJi tuantitiea, _ia exoe•• ot t• lb•• · ·. : .. • 
Purit~ea o'btaiu.ble troa Johnaon. Matthey & Co, and the u1ual. laboratoz, •uppq bouae•. 
are well-. below that prepared by th_e·A..Jt.c. 'labora~orle~.-: Uid at· auoh ~ghe'r "tbaa ) 
'IIU'r&Jited prioea (ainoe thla flle~~ent :u not the laboratory rai-lty 1• onoe wa•)• · 
For further 1Dtor.atioa: oonoeriUD& _tp.e~ pou,.1t111tj-· of o~te:1Jd..c > 10 lba. o·t· ftl7· pure 
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1) J~trate U~(M()~ (C}·I ... 9t•.9· .. 
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D.s· •.. •· ·· 
_-,D~~~ I.·-

Fiae .cryata~e. 
. . ·.. . t0~55/ga _ ., Johllao•, :Mt.ttpey' & Co •• Lt~ 

.0.70/Ql .• ' . . " " " . 

·. 1- Metal auppiied ~ this .OOIIpUJ' ..:. ori&ilullq p:repared . .a,p~~h.lly. tor th• ;'by th. General Electric Co. 
!he Job.Deoa,·llatthey eo-.· auly&ea 'theae batohea ohtmoaliy ud speotrographicall.y; tho repaokqee. aac.t·. 
dlatributee thea uader their label •speo Pu.re."' The ,analyeii •tates' that, the onl.y iiiPurit,' ill ... uaoe . 
ot Ji0lyb4ema. . '' .· · . -· , · :· . · .. · . ; .. _ · _ ~--- . . _ . , ·, _' : 

2 
See Pike Ud ftaober',(Lecal Seni.o-e) J.~_, berg' ieA'!_l~lij)a tor the ourreat 8tatua ot' tbia ~Ts'i:'jt._, ... : 
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-~ /c ~t obbi~) 10 lbai ot pUH va~iwa .. tal, ·ooJ~Uot :t~~ Dir.~~~: ~t )lee~~·-.~·t ... , : . -~·';::~·~::·<y;~ .·:1 

. Proctuo~ioa, A..E.c... . . . . . . . . , .-. .-; , ... 

1) .204 ~ .... ,_(c·)·,~e9. ·"; .I·. ~.s~ -~·· 8u~li~~··.1~ ~ ~ ·~ .di:~.l ts.ao/~ :_,c) .... ' oJi •. •. ·. ·,~~--.. ···. ~. c~~~- i.t~: ... · :":~~~:.~·;::.~.~:;:!.~. - . . . . . ' ..- . ~ . ' -,J . - .• . ' . "' .,...~ 
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. uae.· and ita l01r. ab~ndanoee 'So~ew~t ea.d_er. to J!lepar~te and purity,~~ha.D.'IIOat rare .. · 

'CeapoWldl· · 

earths onoe the ores are o.oncentr•t&d. · .. - '-.. - - . . ! 

.2) Bitrate~t•o&) (E) 
1) Oxid_e'· ¥ 0 ··1 (B) 

3) Ox1cl~ Y203 . (E) 
96-99 None · ·· . · " " 

85 None· _· · •· " 

99t+ .. ·. o.s. r .. riD.~ cryataio ·. 
r

·. t33j~ ·-:Johna.on, ·Matt~.;y &~ eo.~ Ltd.~ 
.t.o~ 76/&a · A. o.- ~okay 

Jkat.tO;.:~--o_/,.! _Fa:irao\.ult Cheai. _·cal_· C~• 
~eoe •. Lost l· · ..... · . ·. · 

~) . _. . • . . (E·) 
3 . . . 

66 ~one . " " · J to.so/gm · · ~ity cheaic.!t-1 eo •. ·· 
Me.tai . Ketal ls rarely aTaile.ble, principally b~cauae.it.h.aa pr&.oticaily no colliiuroia.l uaea. 

Metal ia hardr haa a_ high· melting· point; diff.ioult to _work~ :No· ao.uroe-·1• known for · 

~:-? :~~:' : .-~ ~M*-
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other than ita powder fora. · · · · · 
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l.(Zn) 

· _f ~one 'j ~~pp.lied a_ a _finely. dirl~ed, __ $5/p .. 
. pOwder in a 6 gm lot. -· . ·. · · ·· 
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~.c. ·Dept. or Chea~. ltorerooa FU"• 

Fordoaea T~adi.Ag Co. 

. Foote ·Jiiaerai Coe 
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:~~2 .. •/ The same general. _infonaatio.n appliU here as is given f'or .aluainua C!Ompounda. 
·...,;114... ' . . . - . . 

~-,· •••• <.~ •••• : ~tu~~)'; this element i_a a rarer _Jlletall,io element; but or ,aiaplie~ty of treatmeat. t 1 o aaa 
:rt:~~-- :" ': ,' .\ ,._:·. 2 here· t.a a rare earth, because_ ita oocur~nce and behavior are ao similar to _tl;le rare_ eartha. · 
k~i> /,. -~>~-:~: -~ .- ~·. OOJI&Pany prepares the following compounds upon request&_ ao-tate, chloride_. nitrate, oxide• 
:~~:::.:::,~~::, .. ,;. <.":" ·au~ !))'&at:•• They . do not prepare .the metal_~ 
~:j .. \t:t.;·:,:: ··: .s hia .value wae reported bf the project analyst. 
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sti.Polied: J~-· to 3/l6~•'':1thick~ ·-

.li~, 

Price (for larger quantities) .is estimate4 because the sman -sample author w:aa 
ld.ndly sent by this oomj,&ny 111. thout charge. · -- _ _ 

2 This oom~ is the only. at.thorized American repreaent&ti ve of the British 
I 3 supply. this oompaey 'e "Spec. Pure" compounds. 
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't ~.:,~. ~. : ·' · ADDRESSES OF SOURCES~ CE· . SUPPLY ·. 

· !u- · DeRewal,,·F. J.,· _ 
Pel · · 846 1. Orl.anra~ St • · 

· lbt ~iladelphia, · · Pa. -
. '·.' . '' 

t.' ., 
,. 
r , . 
~,t·· 

( 
7). 

\ ". I 

·.Be· 

• ·,J • ' 

' . -~~---
. · .: . . . ' 

' . . 
' ' 

' ' \ 
-\ 

\ 

. -



·--·-·---- -~,---·.--- - ~. ·- .. --.... ---.-----r-... - .,---.-

·. ' ... 
·.' .' 

:_ :-;· • • '<' ,; ~:: 

,_:Goldsmi.th aroa~s-ltt~, _!u,_Oa 
. ~·&Refining Co •. ,:: ·, 

· · 74 test 46th Stieet . · ·: ·, 
~ . •New Y<lrk City,, ,,N •. Y. •. . 

. · Griff in CheDlical ,Co> Br, I 

~f F;a!:~:c~~r~:it~. · 
. ~ ' . 

liallllller Laboratories ... Ra 
· .. 624 Monaco ·Blvd. · 
Denver~·. Colo~ado .. ·. 

I 

:, ... ., ... ~ . Ele~:tro~etaill1rgic~ co. Si 
. . · · c~·btde and Carbon Bldg. 
1 . • ·• · ,·. · 30 East 42d Street· ". 
'·. ·: · · · New York 17_, ·N~_-_· _. 

·_~;.·· .:··.~.'"~ . ·-.:: . . ,.· • '_.o:."· · •.. 

I •• .. ••• , • : Fa-irlno~xit· Chemical. Co. ·B,Ge 
! · · · :: 136 Liberty. ·St • · :: · ·.. ·, La,.Nd Handy·& ·liariian. ~--
: ·· ~: .. ·. · ·· >:Ne1t.Xor}c.Cicy; · N. Y> .. Y· .. 82 .Fulton Street ... 
1 • · •· : ·,· · · .... · · ·.· ,, . · · New Yor~ CitJ; N: Y. · ·· 
f •. • · .-. ·.Fana:te~· ilet~lurgica)., ·. · 9b, Ta · 
r·. . · : · .. : · . . Corp • · .. · .. · .. · · t~o . Hanovia Chemical and 
· · · · ··, · -2200 Sherid~ ·aa:. -· ... Jlfg. Co_. · . · . . . 

.lu . 

~' : 

•./ 

•· ~ .. ·B.orth ·qhlcago, .. Ill• ·. Chestnut and'RR lvea~ 
New~rk, N. J. · ·, · · 

.· .. ,-,~·e:Fti_g ,_ ·Dr_ ~-- H;: C·. -··_ . ,. ~- . · ·. lim.· . . . oat 
· .· · ··. ·: . .• of ·Cheinla tey ,. . all .· 

. . .·. -.. U . •· · of.· NeW- ·Hal71p~hire Ra". 
.. , --~ · _Durhaa, ,N,W. H&Japshire Eartha 

' ' . ·.. ' 

·· .. · . · Foote ian~ral Co ·IilQ. · . Be, Ce · 
. . :·---~·~• _1_0 ·~tt·. 'Chel.ton1Te·~_· . Ca ,a. 

· · · . · .. · .· . Philaaelphia .. 44, . Pa. · · Ht, In 

- - . '. 

Bard.T,__ Cha .. rles, I_nc~ · Ce,Nd 
420· Lex]J)gton Ave. . . Na, Tl 
lew York 17, N· •. Y. . · 

. I , 

··Harshaw Chemical C~. · •· F 
, 1946 J. 97th St. . . ·. igCl .. 
CleTeland 6, Ohio · · Oeyatals 

, · ••. ~}) 1 St 1 Sl, Th,U,l,lr La,ld 
. . . Indlua Corp. of Amerl ca In 

:Fot-.aO..·· 'l'rad.!!lg' c~. '!s,Gd . 1676 Lincoln .Ave •. 
21 .Latqette Pl&'ce . . · ld,Pr Utica, H. Y • 
Arlington, lf.·J • · · Sc,h, Y 

• 

72. 

. -~~ . 
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--· Intern& ti onal . Nickel~. Co • Inc • 
Re,earch Lab0rator7 

: P .O.Box U-Bel'gen Point Stn. 
~q.onne, B. ·J ~ 

Hi Jlackaf, A• D • 
· 198 Broadway 

New York Cit7~ N.Y. 

Sb,J.s,B.: 
Ca",Cs 
Cr,Co 

Jge~·, Dr . ll. F • (deceased) 
. Dept •. _of ~~stey .· ·, 
Uni v. · .()f •ew Hampshire 

: .Pln-ham~ N. H. - . ·· 

Jar.rell~Ash _co •. -
.. ·-ls·s· Newbury. st. 
· · Boa ton .16 ~ · ltfas-a . 

.. · .. ·• 

· Johnsori,Katthey. & Co. 
73-83··.Hatton. Garaen 
LOndon i:c.l,Englaild 

• .~ - .•. , rJ .. 

. ',· 

!Jt,Gt.iGe ,Hf, In,Li, Ir~K-· 
.llmoat . Rb,Se~Te;Ti,U,_V,Y 
. ~all' 

Rare M&llinckrc)dt Chemical - Fe 
Eartha Works · 

. · 2nd & Kallinokrodt Sta-. 
Pd . St.-· Louis ,Mo • 
Zr. 

Al,Sb,. 
As,Ba 
B~,Bi 

Sc 

ll&rsh, Dr. J. K.
Dep~. of Chemistr, 

_ Oxford University' · 
London,- Engla~a · 

Thel4atheson Comp&DT 
East_ Rutherford · .. · 
.Ne~ Jersey 

Almost 
all 

Rare· 
Earths 

H.·_ 
,' / ~ 
/ ' 

_ Maywood Chemical·fol-b. Ce,Cs -· 
. May.-ood/ N. J ~ _ _. '· ·. . L1,Pr. 

llcCoy, Dr .. H~N.(dece~sea} .llmost · 
_ Lindsay-Light .and Ch~•Co.all -
· 258 Ann Street · · , R&re · · 
West- Chicago·, ··Ill~oi~ .. · . Eartha 

Melaven, Prof • .l~D• 
De\>~. of ,Ch~mistey _- · 
Untv. of.Tenneasee 

: Krioxvill$, Tenn~ · -· 

'Re. 

' ' ' ' '' . \ ' . :, :,J i; :, -~ . .;: 
JletJl lij'drides~···'Ijl'(),,;);/ '~.Ti'1Zr · 
_ 12-24 Congress St ~. -~·' · ·. !{, . . 
Beverly', llass. · .· · 

l:etslllirgical Products ·co. lin 
. 35th & Moore Sta. · ·. · 
.. Phila4~1phia, _Pa • 

. . 

. ·~ 

. I 

I 
I 

-~ 
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Metals Disintegrating Co. 
1170 Arthur Blvd. 
Elizabeth, N.J. 

Molybdenum Corp. of 
America 

3005 Grant Bldg. 
Pittsburgh, Pa. 

National Bureau of Stds. 
U.S. Dept. of Commerce 
Washington, D. C. 

National Carbon Co. Inc. 
30 East 42d St. 
New York City, N.Y. 

National Lead Co. 
111 Broadway 
l\lew York City, N.Y . 

National Registry of 
Rare Chamicals 

M. H. Heeren, Director 
Armour Research Foundation 
Illinois Inst. of Technology 
33d, Federal and Dearborn Sts. 
Chicago, Illinois 

Authoritative information 
on sources of hard to locate 
materials. 

~ National Research Corp. 
100 Brookline Ave. 
Boston 15, Mass. 

National Spectrographic Labs. 
6300 Euclid Ave. 
Cleveland 3, Ohio 

Cr 

w 
c 

As 2o3 
Many 
Rare 
Earths 
c 

Sn 

Al, Cr 
Cu, Fe 
Mn, Ni 

Pd 

74 

New Jersey Zinc Co. (of Pa) Cd 
Carbon County Zn 
Palmerton, Pa. 

Norton Company 
50 Newbond St. 
Worchester, Mass. 

Ohio Chemical Company 
1400 E. Washington Ave. 
Madison, Wis. 

Pacific Coast Boarx Co. 
5 1 0 w. 6th st. 
Los Angeles, Calif. 

Permanente Metals Corp. 
Pe rmanente, Calif. 

Pfaltz and Bauer, Inc. 
330 - 5th Ave 
Empire State Bldg. 
New York City 1, N.Y. 

Plastic Metals, Inc. 
113BridgeSt. 
Johnstown, Pa. 

Prandtl, Dr. Wilhelm 
Univ. of Munich 
Munich, Germany 

Radium Chemical Co. 
1 East 42nd St. 
New York City, N.Y. 

Research Chemicals 
Laboratories 

831 No. Lake St. 
Burbank, Calif. 

A 

B 

Mg 

Ce 
La 
Zr 

Fe 

Almost 
all 

Rare Earths 

Ac, Po 
Pa, Ra 
Rn 

Gd 
Nd 
Pr 
Sm 
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· · Rernoiaa Ketal~. co·. ll 
Remolds »etals ·Bldg. . Sn 
Ricbmoncl 19, Va. · · ·-

Titanium JlloJa Kfg. 
Box_C, ~Bridge Stn. 

Co.· Zr 

. · 1940 S\lgar St. 
Niagara Falla,. N. · Y •. 

V~1ean Detinnlng Co. 
Sewaren, · . · . 

· New Jersey--
-~· 

. . . ~ 

Westinghouse Research 
llare .. · Laboratory .. . .. . 

. Earths· . Bloomtield, New· Jersey. 

·._. 

s.aJ;th~ 'l'h~n CQDlPaDJ' 
184'7 Ho •. Vain· St ~ 

. , Ropl ~. Michigan . 

· StaUffer Cheal oaf co. · 
638 California St. ·. ·-

. San P;r@ciaco· 8~. Calif~ 

Westvaco Chlorilie 
Products Corp~ 

Ce · 405 ·Lexington .lve. 
New York 17, ·N. ·Y. 

White, S.W., Denta1llfg• 
. CompiDJ ... ~"·· .. 
10 ·East ~ St. 

Fe . New York Citf 16, N; Y •. 

B 
s 

. ·. 

Wildberg . Bros • Smelting 
. and Ref'in~ _Co. · ,. 
742 Jlarket s!. . :. ... . 
San Francia co·, Cali~ • 

· !eueaaee faller 1uth~rit, P _ , 
· ca-1oal_IDgiu.eri.Dg Dept.· · . - . 

. . WU.on Dam, Ahbaa ___ · _ -~--

. . !ezu CJUlt . slliPJ,.ur Co. · ·s ' 
W)lariOD ColJiltJ .•.. · ..... ~,-, ... '• 

I 
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A!-?~DU B. 

· IwT-ilUlb,.TI~AL aT()}AlC ~UGH~S - 1940 
. · (~rran"ed b~ SJ'lllbol') 

[ Sllt~~-;.-o~~;,; oF '-:-! .r. i ATCiirCTsYM':T --.~ or - TAT~-:r Arokic 
. L I r:U:~tEJT , 1 NO. _ \ WLIGHT 4 rot_ ! · £I.f:AHtMT : ~c. 1 Jfl!;IGHT 

· 1 ·~-T~gon :---:~r;;-.:- r.·--;~~9~ :~--~--r-- ;~~e~~ ---- r-;;-----r--;..93 
_ I {Ab) ;AlabWiline,see J..t·: -I _ :\l'c l ttolybdenum ~ 42. l 95.95 

· ·1 i~e i ~otinit.UII _ \69 · i (227) 1, B :·Nitrogen ? .· i 14.008 r ~1 j Sil"er. . j 47 l lC'/ ~800 ii Nu_?. I SodiUJII ·- 11 . _I _ 22.9.W 
; Al . i Aluminlllll . .! lJ 26.'17 i! Nd ~- .1\eodymi~ 60 _ __! 144.:!7 

Am Americium _ ) 95 
1 

11 Ne. ... Neen 10 /: I · 20~183 
Aa .u-aenic .!)3- i 74.91 liJ Ni ·xi.ck•l 2-e·, .1~ 58._69 

: .• At_ Aete._tine i-85 I (221) · ! Np · NeptUriius 9J -· -~· --~.;: .. _ 
,, I· .l.u2 Gold 1

1

79· ·197.2 H C ·exygen 8·· · ·-. 16.0000-

. r· ~ , :::. - ~~ L~:~ IP" ~:!::oru• . ;r~ : '::g:.~ 
.l . Be - l Beryiiium 1 · 4 . I _ 9.02 !\ fa FrotactiniUJi . : .91 ! 231 · 

i .. ', · _ ! Bi j_.Bi~th- ... j.BJ I 209.00 I! PbS Lead :82-. 207.21 

j -r- .j~:'"~· .. . 3~ I TI:~~-t~~ 1 ::::.;.~!~w. . -~~· . l < ~( 
---__ 

1 
·cb ,-Co1umbi.Wn. 1 •. 1 I -92.91 -,:-}o 1-cPo~on~~ '_·_ j-.S4. ·!_{2l_Q_} · 

.. I ~:; 1
• g:~i: ... ~. 1i~:~ \i ~ [. ~:~~::riwa ;~ .. 

1

1. ~~:~j -. 
l· .Ce c.eriWII 58_· · 140.13 ,j Pu 1 F lutoniui:a ·94 ·. _;.. ___ -
i -:C1 c~lorine · .; 17 J';.457 

1 
Ra _1 Hadiua-> ~6 1 226.05~ 

I g: , ~:~ · i~ 5~:94 1 ~: 1 ;~~~1: • fs r 1~:;~ 
i ~ . ~:::!"• ) ;; . 1j~:~~ I : ~'!"" · 1

1

: ·-~ - . _ :i~·91 
I·,· ·cu.l . Copper .. . ··: 29. I 6J. 57 I Ru Ruthenia . 1 44 101.7 

.· Dy'· · Dyaproas1\lm · i 66. ·' I 162.46 \ S · I SulJ:hur ' l 16 )2-.0b 
;. . . it;: ~:t>_iWII . i U3 i 167.2 : Sb9 i -Antimony . · 1 51. 121.76 

· · · ltu;· _:~Europ.1ua - ! 6J · li · 152.0 
1
1 Sc ·j Scai.ndiua · ) ·21 45.10 . 

. · r. . ::.rlwn-iile _· ·1 9; 19.00 Ji se ·· Seleni\Dil -: 34 76.96 
· ·y& ·- :~.~~~clua · · t ~ · j (224) _- _ q Si Silicoo · __ i4 28.00 
re4 . <Ifon~; · i. 2t> · , · 55.85 i sm suo&riu.t. : 62 150•43 

.. t'· 

:-.. 

. , Ga- ceir~~ .... _ _ . 1 j1 .I - 99.72 :_ SnlO 'i'iti' · · · · -.
1

: ~P 118.70 
·.· Ge - Gera,alfi;Uii, .. ,·. I 32 : 72.60. t1 Sr ,. 'Stront·i~ . JS _ . 87 .6J 

·-.' 

.. 

· Qd . Gadol1n1U.: :' ! 64 · · !· 156.9-- 1
1

. Ta · l -tant~l~,: j ?J ~80.88 
-· . '~-' . '· :H : .::. ii;ydr_ogen'".' .'< r 1 . I . 1.0080 Tb . i -Terpi\iel: 65 . 159.2 

. --.-;:-:;:; . :-:f!:ai, ·,: -- :< ., ?i __ ,. 17_-_~:~3 li i __ ~ ._.II, 'i:~-~:i: -.!'.--~-- --.~--__ ·.·. ~:6i 
··· · ' ':;· . i":·lic5,--'-.<lll.,rcury·_ .-. 80 2\J0.61 , Tb Thorilia 7V 2J2~i2 

·ao:::i~Holllius'.-'·. t11 jlbJ.5·. lti-~ -Titaniua l22 47.90· 
. I . . . .J(jdih:e / · . 53 ·I 12tJ.92 . 1 Tl ThalliUm 1· EU 20J..)9 

'~. .-.• ~~··l·-~-(i!>-". __ ,.1i~~!:,· eee ,_ 49 --~~ 114.?b . -~. ! ~~~i:.. I~~ · l_ ~~:~ 
. 

__ · -·. _1,11_. :r. .-· ·Iridium.,_ 77 19.3 .• 1 . (v,.,··_i).· _I vam.diUII ... ·!2J '>I' 50.95 
. a9 ·. Potasaiua · · · 19. i ,39.096 " 

1 
j Vil:giJ?,lUID~Ne J-! ·. I 

: ·. ·. '_; ··l·. ,-:~ ~ · ~~~::U.. , -~ \ 1~~:~2 X• I ~:ten .· · ··,; 
1 -~-- . · .. t -~i~-;2 

Li . Lithi~. .. J 6.940 I . i 1.ttr1um . . j_cl/: .. /.~ · iB.<p . 
:.;Lu . Lut~ciwV 71 . 174.99 tb i · Itterbiua 7/J:'-' .-' .·17:.3.04 · 
(aa} ·. ·»aa'ur-ilJI'l;S!Je Tc: · •. .. . _ t.n iinc -~ _, _.304::_o·~· .. :::_:.·.--~-~~·;_; ____ -.·_L ·._-- 69_~1: ·_ •. J2~- _ »c . ·-. lila,gnesiua· . - ~ · .. 12 ·_ }· a, .32 Zr ·"zircon-ium-· . __ · . . _ ~:.. 

JL 4 L: ~~;~: ·. 
i; - ----····--

. -· t,; L. kali~ . 
? L. natrium· 
8 • -~---'----
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.APPf.NDU C 
. ,: :· 

. . -

•rh• i.verage Kl~t..ry Comp(;lsition ·: · 
' .... ,'" 

.. . ' ·. ( . ~ ' 

·, ... · .. ; 

- ··_ .· of. . _·. 
·>·-_- ' · ·.;: Ign~ous l\oeka•l;2,3;4 

r-~--~·~.c~~~~--~--~~~~--n~--~---~-~-~~· ~~~~~~------~ 
-lWil ,' PERCENT· RUK GI.F.MP:h'T -- P~£XT 

J--~---· ·---· ---,o_· -'------- ... c~ •• .c.....;., ___ .,_:..,,_;.....~---,~__;_._-,-:-__ -'--4 

· 1 :Ox]gen · 
2 ··l· · -·- · SUicon 
.)'. " · .&1uainllll ·· 

4o;59 
27-.72. 
8.1J 

:5.01 
. :3 .t:>3 
. ··2.85 

'i.i· ·iron 
·3 · C~cillll 

· · · 6 Sodiua· 
? 
8 
9 

10 
ll 
12 

' lJ 
1.4 
-15. 

'16 
'17' > 

.. 18 
' .19~ 

. -' . )i~O...:.. ,_ 

· Petuaiua . . 2. 60 
llagnesiUia < 2.09 
Titanium _ · O.bJ 
lho8J)h-01'1ia 0._13 
HydT.~gen . O.lJ . 
Mt.nganeae Q.lO 
su1wur -o.052 
.Bar iua · · (). 050 

· Chlorine . 0. 0-48 ·· 
ChTomiuio O.OY! . 
cit-bon 0.032 
fluarlne. O.OJO. 

- lirccmiua 0.020 
Iiebl .· _ 0.020 
litrogeo . .)~3· x l0-4 

·21 . StroatiUIIi : 1. 9 :a: lo-4 
.- 22 . Vanadiua . -1.? :x 10-J. 

· · CeriU. · ··· . _:_ · 
:_· __ 23 · Itt.riua·· .1. 5 x· l<J-14 ._ 

.~·- .. -... ~ .. · .. 
... : . . .1\are Earths ·. 

· , ,.2.1.· CoJ;per .1~0 ~ lo-4. 
·25 . :. uraniula · · a x lo-S 
· 26. · · .· :Tungsten . . 5 x lo-5 
:n · · -.. L1~1~- .4 x lo-5. 

. 28 · · · Zitie.· · - · · 4 :a: 1o-5 
. ~''29'-. ··c·ol1ilsbit. - J x-·-io·5 

.. , ··Mel. 
.. . Tant&l.Uai · 

_30 · -:: · }i&fniua · 

Jl'. 
32 
J) -
.3-4 
35 
.36 
:n 
38 
39 
40. 
41. 

42 
43 
44 
4:5 

. 49· 
47 
48 
49 
50 
51-

. 52 
. 53. 
54 
5.5 

,5() 

57 
58 
59 
bO 
61 

· Tboriua 2 x 10-5 
· .Lead _ 2. x· lo-5 

Cobalt 1 x lo-S . 
BorC/11 1 x lo-5 
8eryl11ua -- 1 x 1o·S 
Molybdenum · n x :io-6 
hubidiua n x 1o-6 

- .t.reenie - n x 10-() 
Tili. ' - ri X 10-6 
8r011ine n x ·- 10-6 

· Cesiua n x io-7 
scanuiua · n x 10~7 

. _A.n\Uiony; n-x 1c·? 
· c adlaiu. · n x 10~-, 
iil~ewj n x 1o·?_ . 
'I'ooine n x- -lo-7 · 
Biag.uth n i io:-8 
Silver . n x 10--B-· · 
Selenium n x 10-8 · 
PlatiDwa n x 10~9 
Teiluriua nx lo-9 
Cold . -n x .lo-9 
. Ir1d.iua . n. x -lo-10 · 
o&.iUII ·. ·n x 10-10 

... Thallium .. n-· X lo-10 
lnd!Uii : n X .1o-ll · 
Calliua · . - · · n x lo-ll 
Eihodiua · n x 1o·ll _ 
-Pe,l~ium ·n ·.x· 1o-11 
Rutbeniua .n ·x 1o~l.J. 

-: ,Germanium ·- :n · x lo-ll 
ihenillili 9 x i'o·ll · 
ll.aei'- D X 10•l2-

\ . 

1 F .. 1f. ~ -cl.ar~e and 1i. s ~ laab·ingtCin, tM:_ CQIH;oait10b of the Le.rth • a·_ 
Cruet, U Qeologie&l sune)', 1-'rofeaeioila.l PaJ..er 1'Z7 <•&;ahington, D.c. s 

2 
GciYer~nt JTintiJls Office, 1924}, Table 111 t-P• 20-21. _ . _ . 

. ~-also.;. s. ,Anderson, "ChW'iUtry. uf·~· .tart.h,ll JC?\Y"I)&l&llc1 Pro-
'l CMQfDR.t 2L !J!t_ }!.oyal Soclfd·l 2t .1~. Soutb la.le8, 76, '".)29~5, 194.3 • 
., Wolfgang Rlesler, •Ei.n ~ 1n o.ie l8rtlphyailc," (Myers Pleine . 

.H~b\lcher., l,o. 6) Bib1logra~1aehe~ InetS:tut, Leirsi&, 1944, · p. 2ot>. 
-4 Georg- Von JieftH), Chemical :uial)'aee b7 l·rays an4 ita Applic~~.tion, 

lew·torkr )leGraw-Hlll, 19.32, Chapter- IIIL.J'P• 255 ft. and Ttt.ble LVII, 
n. m rt. 7..,. 
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