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. froeeduitl are·:'pre nted il ··· detail of 't)i'o .a tl;lo~ •.. t:Or: th . 4et~ .· t _Ul,'l .::ot ·,: -: ·:: .. 

ysry • l p roen.t. •• ot uralli · (do.m t.o o,oo~ . fbs , ibe(t,!. ·~/ap~~ ~·!•, · .. 

a wide " · ietr ot - ~•rials . :J~_otea_ ~~l th · 

·are leo .given. 

T.he. Ch 

-aet.hod - , whi.ch. : OcGr•t:e . det•·-=tna~1.on~ --9t ~•.f7:· ~- ~., ... ~:q~W,~ .. oi ~~ .. · 
• : -~ ./:J_. ~ • '· . f -~ • -' • : ·: •• -, :;· - •• -; ·;_._.· ... : . ··-"· • • !'_.~ ~ .. ~- -.<::-.:~- -.-~ -- __ -.... · -,· ·. ·-. "·: .. -~<.-:~ _ ·· .. :-_ ... ·- .... · .. :' .• 

. ~alcl be de em' rock8 .. and' ~·'· - of -.idtly varytns' -~ype ''_. '. ihi,;i ,r ·· ~~~\ .-p,· .• : ·tit ·. 
I • . • . ' ' • • . . •. . <'.:. • ~ , 

I . ' ',: ~··. i 

the prooedurq ·AMeloptt4 · e.nd:-.. _.., · in ~. ua4f, . and.· ie: prel~1J· t~_t,, 
• •' ' ' ' • ' ) .• • • . -, .' 0 ~ >_ ' ·. L 0 - ~ . • • • • • 

... ' 

.. ~le tor an&l.Y:aia a"' -atal c_trttd by ­

· • , 1'1eld count. of total :radioa.f:t.ivitt by ~· n• of . ··~· .. · ·. ~· ~ig~ . ~.·;c~er 
.· · <•. i'r oe ... , nta PJ'!JHt ~.P~ 110 •. 1. by . • ·L. 'ma~tfihh~&Aa ~$. ·;~ . ~;~~}, . \ 

'' •• .' .-~ ; : ¥ • ~ -~-- • : •• -__ •• - -. ,;. ·' • • ' . ·~--- ;-. • _, ' 

•• •• 

mar•--' ee - ·~· l·~ior,~ ory\ ~\ant -ot·:· tot&l. n,di~ ' ctivi~y • .. · . ,_ ' _i. ; 

The d ~ait .. ot , the · e&/IIPb to b ·• anal..YS. d, h1ch ~aiud• i &J, •• , )1~~~t. 
~- .. ~- .• . • . ; ;~~\'. !_/_ ~_'-; 

rock, pe . tit!! 1 rll3olite ,
1 
or~t o! .;ariou Ill t ·. e, . ,flU~rl,~es, ·.·.·. d~~~~' ~~~i~~c.::? · 

bu de n•c•e ai-y a· r•tther ·;].Ong proc~se .tor "tb.e dec ... ;t·i~n 6t t .h$ sampl~_ . '.Y: · '~ --~~-.>:: . . . . ,' . ~ ~- ,• - •' ' 

ie cone Qered, }lDI~. to a ,$ .e , t~h t. , nb . ~IJiinm ta pr,e.'ent ·;in: ®d.~p~· :'~~rl;ii:f;---
q - -_ • - ' - - • ' ! - ' '-- ' . ,- -. -' • ' • --_-- - - .. ·- -_ - - ~- ' ' ··_,(:> . 

the proce ur - th ·re~~re prcwides tor :in ... cOJiplet.~ deoocp -ei\i.oa :•t -~R saiAple . .- · 
f • • . ·-. • • • ' • . • • ' -· l; . : ,\. - . '".' ·.--:: .-. . ::~ -.- ·._ -. ' - '- . ,_ • 

· ·. The elap~ t :. t · ~he b , ~ --~o \,b~ . cOmp~~ti~Y'?i .0 -J~lteta· ~: .:t1 .-h~t" 
.. • • • ', • ' • • • '· .,....,,_ . • • _: -: ."1' .. . . • ' : ~ • • .•• 

·· of. he method.• de cr.I.D.d. b ;'hi* report b ~"~ tour d ·. ; ,:~ ~. af!4il,~~ a' 

. COIIIJ!l .t.• aPp~t.ely three ~• .• • p r . d.iy; p~;._d t'j!i• 'i~~ d~ ri~~.\1'~9uJ.i... 
:,P cia! tr,~t. · t . · Foz- t.he •ccWa~:r 0 tainabl;e) · · IS 'si ' r#~~h&/9, •• i la : ~o .•· 



• ential-ieaturej ot-the 'm.t.ho<ts ar 

a) C 

. . .,_ ' 

-:,· .... ! . . .. ~- ~ 

l •t- de~~poait1 ·. tit ~lie . :• 

b) · .. ¥al 0 _n•azl¥ -,~~ 

HCl. · •ol~i-~!l·· 

c) Coll otion. ot·-' tM. ~ani . by: _ 

· •tbod (.bon;. e) . ·c.nei t,illg ot: · 
' . _.·,, - .. . _,._.. . 

' . : 

'Val:. ot ea, ~- 1,._-~ : ~r, _:cr, Ti, ·rar .Utha, an<t • p~t> ot·. th. ~- ·_ 
, • . . ~· ' 

. ·' p~eoipi_t&t.~~n - ~ith.· :aw.t 

P .... t.fot~ ~ _-·~ copre~t.Jion ~~ V r.Ad · 

••thc>d 8 ( cu:p:t·~~) con ieti.na of' ,, . 

heoipitation Ji> ~· · cupfe~ron ~ a ti( reciuct.l~n. of u, 'til v~ ., ~r; :·•tiJ•;-
- . . . - ~:~. .• ·.-. .:~-: .. _:_ : : . ' '• ' . . ( ' ... · ~.·. ·, 

.· r . paratic~ tf'.Qil n;'-:C. .. . ~ .. .ttc.:}~ 

lgnit19n~ .t l.tai . ·~, • an·:: aolut QD <of b~ 'upfe~r.on preclp~~--te • .. 
.. - ', · . .: :.~ . . ,. . 

. . .· .. . : 

par.,ion (>f ··~~yl_i~n b¥ extractin· 'th .. _ eqpter.r~ _c.~·~- ot 

o.coawo i''ioa: ot·· · · le:';- ~'-_ 
. oa~er ~d- R.-~-; -~ atevua 

, - . 

· l~~ ·greul1d ::~~ .. pass _6o-isoaeeb, · tot ····· aaa.pi~~· .. ~~tn · t.·pt,~ 
... . ;, ,- ~ ··- . '\> - ~ 

. · ~ dioaet Yit)' CoWl~S equivalen t_~ 0~•9lf~ u'· Or.' le88J 01' li - is . Wit}f:hi,gher ~>Ccnmt~, -

_ ·.;· 

•• • 

.. ' 

. ' . eigb out prE> ort.iOAal.l¥ ieaa •.. ·. • 
,•_' . ' 

2. · .Ign.t e at , ~op ., ~ _ at el 

~.ter ·or· sW-114••· 

ker ·or . Fi .. ch•r .burner u h. ,_.,11-· cen'ain· ·orgardc'·-' .. 
- . -~~ - . - ' : . ' . ". ~ . --. . - ; 
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'."" ... 

Dig at in a qover d· pla\~ · · di · · c t t.~ .~.. . :b tb. to; ,)o . nWul'-.~·--·· 
1-l . • R • tb~ ·covitt~ ·add lO•lS ,·mi. of Wr,, &Ad t~t - to c tti-y._$8 ~ ·a elow · ... 

· t,e b th. Repa-.t it t,here ia . uch . unatttack.a : · terial. ··. . J>or•t. . t$ drill~~ . : >. 
· lwiee ith HNa,.· .. 'ft"an,afer t~e dry .:re.ai<tu. ~n th•: ·pi&.tillwa ·-~·ah ·to ·f>.Orce.-tai_a or 

. . . . . 

20 ml. o l-1 HCl. aM. fllter. ia•h 1fith. hot 1~~ -· lfCl · · and · .t~li with: 

hot · . er. Iintt• a. :r .aidue.~'in pl~t~ .. , a4~ · a ~.ttle Hr ·arut .on~ ,fJi.op oi,··~ 
. . . - - . ~ . . . . - . . . ' . ~. - - . 

· and t.ak to dryneaa • . Sintn the remain1.ng r sidu · .·"ith · ._"'_.U~~4• Na2CO~J&8 .. 
. . . . . :. ·· :··· · ' ' - ,., . , . , ' ' · .. 

. t,he filtrate \o the l'!lain 

aol•• in 1-l ICl. 

- . - ' 

: 1:.• :1d •gain . .inter tbe; r-oa1due -with 

It much S 02 1ep atea· when the ft.Ufi~ . l. t.reattid : i\h. l-1 · HCl, .eyaporat..e.' \o 
·-. ,(·: ' ·"' . 

drynes in platinum, tr t with I{F and a .(ew. g.ro~a . of H2~4 - and' t.u.. • . ! .. e.·,~p 1n.' .· 
. • . . .... . .-· :: • ,-- . . . . • ~ . ·.-• ~-·. -~ ;:,~ J. • ~ . 

1•1 HCl ana ·a · tro Min. aa~~Pl·•~ '.'· u .11ttle or· r.-c:) . Si¢2 _ •p~\ee wheu ·th.~ .. - - ·.-u,i" ·i~·.:. 
' ~- ·' ·_ . --., . 

·~•· treated ith 1-1· HOl, act · ~he eolut.:i.on 'to the pnvi~s . ti~\r-atr.••• .) !.t •P• .iit.·'.th.•· · N .. ~ 
• • I ', • .' . , • " -- < • • • ~ 1 "·.. "f ' ' ._ • 

co.mu.n.o tAtratea).o about. 25 .ml.. ·.lt ·t~. i·i·~ -~.~ldtie~ :· ~~~ l'~ .Di~e«4Y.e . tb.• . -. .,.'. 
• :. ·, i.· . • -. .. • ,- ·. ·.:: ·: . ', : ·-~ ... , - " -~ • ~ 

· ~•t!Clue in b~t ·w t•r- and add this eo1utibn .. bac ·. jo c\htl ~-- portiOtl : att~ .itep 4 · _· 
.. • •• • • _.. ..·~ • 4' • 

4• . . Ol~.traot ,. by shaking the l~l :au· . lut.ion witn etbJl .:aoe'tPate in & ft~at~r7 ·. ·. 

tunnel . Two extractions are su. . ticient ae i~ :ie not. f_leeee•arY to remc}v ·. t~e F~ . 

. oompleteJ.T~ lJft 40 ll!l. Ot .f. l. a~tat tor· t.he tir"t gti-~,; -~~~-~ . 
.. - { .. 

. : tQr tb.e aeoond.. Combin the et,lQrl. acetat• 1a;r.e~s &Dti waeb . .-.t,-~c.~ wUJl ·i~l ·ac~ · ·. · .. ·· 

~h), and ·add tb waahillga ·t.o :: the · (fie&. · ~t •. r .. la1.er·.· · Firuu:l; · G.i~ .t ·h·· · 
. .· ·__ ... . ' , _--· .· _, . . . ..... ,.· _.... . ,'' ,.. 

:" •tw~ a etat .·la¥ r · c~n~aining tb · ~~ - Pr, ee~ _t.o ·t . :. 

by thod ·A· { c~b-te) , ~r me~hod ·· 8 · {cupft~r~On}·~·-. 



tbod ... · ( carboll&t•) 
_, tir_u. o. l oa\er :and -R. . • 6\ewna · . 

' -..... •_ ·Proc.dur• , · · 

.;• 

at-it 1 mit• the acid 'c•ntr ,t,ion and ·~b4: , quent ·>.alt, con~eD:t,ra.tion ol ~'b' ' l~~ion~) 
. . ' '-~ .. ,_ .. :{~··:·; 

· l tb: dit~illed water cut ~eat te't~~;;· 

_' f•r~·e~· DO long r takea plac~~tb.n .2 i • ~t Na.2C~) · .. in exCetle, ~·na .... th~ ~~~·:, .. . 
· · ·.· · in a.·;·o.ol ··•at r .. ba~a end tU\er. atter 3/4 -~·~'-·~·i' -~v- tibtoqgh.'#4Q ·· tt~t-· -.:~2iS ... ,_. --. -

. . • .the tll.t'r ;.,l ~ . 7rlln.eter t.h · pre~pit!i ~ t~ ·i :ibe p~e~ ~ ' t"i ~ ~~~-:-
~~ di tillK wate;; adA lO ·ill.. -~jf. <;f t._; t~· :Pre·~~~tat.~ .... lliJo1yed. · 

. . · ·· dilute \li ~ lut .on· ~ 21S .to'• 30¢ ~ .• •, ~~ \~ ,l!Ofu~ >Gtl<i p~JJiP.l·~Lte ;-i~b ~0- . ·· .. . , . 

· · N ·O!J. w dr.r· · -~o,. · CoOl -.~· tj.lhr · •. ~~ ··. ~ n.~t th. pre~P tat•- ~ - -'. · · • ~it.~ 
.• . , a · . lll.tion cont.~ ·+0' &• of .~ pv l.U•• ., "~4 ~Jie tu~~&t.~ ~ W~•~• .. · · · 

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

· to . the tilt. rate fram ,the · ~irali· ~~ipitatioa~ . S&&ke · t.h ·fUtr~·~~ :. a · .ct.· with HCl, :. ~h•a ·: 

. · .. ·-:. aiel 2 &1.. ~ exo•••• not.iDg · t.~ approX:iaate -qUnt. oi ·precipitaQ - a(~ibe ;~~~~, · 

__ . point -ie pueed (au .no\ei, perajTaph 22 'aa4 :_23}. ~.: , . .·· ·· . 

... . ?r He. t -to boilin& aft!! rect~'ce tb6· ~1ume ·Ot' ~t.lie eombi~ - ~ - {Ut.t>alt•li to ~~~~i ¥50 ~. : 
·( 

., .·;·: . • , 

qde ' ~cid and. -.~aporatitd .d.n during t lle . 2nti· carbonate pr'6eip~t;-ation ~d of.i.i~r&,tio~)· ,, 
• • • • • '"". • • -... ' - • ~- • • • ; • . • -.. ' .. '·:. ~. C' ... - ·; . .• · ·~·- ~ 

,.,· • ..,·' 

Add .U.C~ ~olu\.i.Oli (11111. ~ ~ Ill&·. ~)# ''H-P' llll. U thO .tolu~~on co.o.t. ~.:,AI) ',ti; ···· .. · . 
. . ·. 4--5 ·. • ·ii' ,1.n ~b · .. pnx; • .•. · Ot ti11U.t.r.us&tion "t.~ ·~.).Utifllt ·waa f'QWII.l 'o eont.al~c ~-- : . . 

.. . . •.. U ~ precip.i.tate ;:...~ . ~cl ·.utficieilt. 1~~ : Bel: to .UesQln ~. ·. PM l·,i .' ~;,;:·; 

• 
·,. '. 

- -· 4i7' _{~.)2HPO~ · ,. . vt_1t h t _be eo~·ut.1on at tke :pill .. pol.nt·, ·ad:d:'.~}\Oll utt~U _the 
.... ·. ,. '· . ,, . . . . . .. . : • , '' .• ·. ' ~.-;·;; ' •... . . · ... ··: ... 

~lution 1 ju.et alkaline ··t,O_ ·· e:thyl _red• ~hen. add atart~ci•i\t. ·~oniwt .ac-.tat._. ;. 

cehC ·. aiel butter aolutlrm ( •oritlliQ.iilg. ~ · ~. • ~~- aJIII!Onium de,, ~~ ~ ·~ ml;·:·oi· ' 
. . . .· • - . -- • . • . . ~ ... • . ' • -· ' 

·&ott ,o· acid per·iltv):··t,a·· Jiak t-h .- Rlutioa .tti.IJtinct.ly . acid .• - : .: ~ain ::.~.at, , th , : ~lU:tie -
••• ••.• · .. • ·-· ,, • ·,_ :·'.' i 

.·i·' .... · 

(wit,li ppt,.) to boiJ.inl, .and dig •• t ' on t, ~e ' ·~ bat-b. !~r , l/2 . h.o@ •.. 



20 ml. : o£ t. .. e 

a. 

·. . ·, ld.t. . a t 
8 

Jet. re~vi ate Jlf.t dieiiOJ.ves, then ·~·: ~. .t ~). Ail X ~ •• tl,; ~3~:·;;~,: 
ot ' ' . _-_ eq\.\ent - - ueptf'd·p~d- on . ~;he SlllOWit -et ~ ·'v ~- tls ,__eoiu~ieri ·a·a-: ~~:,._,-,~--. 

~- - . .. • , . ._ ·: . -·· :: -_ ·:·., • .- . ,_ - - . .- , :•._x 
~ >-: ·-•. '· _:. ~ .;;_ ':, 

·by:· the dn l~ -· ,rt. -, ot<a r - _·a~~·~rqwn. color · on a~dit'ion o;( ·~p•rexe>l~· · it._>tin• . o~+()r~ : 
. . . ; . . ':· _.... •":'' ' 

filt r to r ove paper .ribera $.rid poe ible trace ot . F• - ad -~ • . ' Th~ filter p~p :r 
treat d · · · · · · · 

•h ud· ha been/prevJ.outly wit~ a &OS.au~oxol:: aol : t.~qn · Dlt)~ien ot tb - * 
. . .. . - .· ' . ' --. ·- ·:,_. ' -.:- ·. - •, . . 

str ngth. - (~ • Coati~torr · ·- er.jJnent 1 ~~; . . :g_r - ~n --34.) a.Par · ' vi~u -ll~- 'Or :wi~b a -,,, 
'- . ' ·. - "" ' : . . . ... _.. . . ~ 

_: · --: ' speetrcph'?toaet · r (iLt .370 . -~ With: u. af:.andard.a oent w~ ~11· am• :amoub.t, et ·'_lf&OH. ·.::_: .. ' 

and up roxol i ·. the sa •o'lt1D~ :o. _ 

. ' .· 

·.· It t,h~ color ~f tli~ •ci~ solution of t.be ·-phc~aphat.e~. ;rt,r ' tli~ 'a.d<lit~on - ·cJ·~ _ 

. 811peroxol indicat.ee tb.-t. the ~oliU:ion c~ntaina !~ l~)lllg·. Ot f, a4d 'BaOi u''~ ;t~ 
. . . . . , - . , . , -. , . .. • .. ":r -~ .. -t. t .. _ ~ .' . ,, 

bu\ heat the , aol~tion · h~ . hoili · and boll tor l - 2 ilnuies* · •&nQ .-eool -._bef'on p~~- edlng 
. . . .. ~ . . ··- '·. - -·, •. ~- : ._,. . . .. . . . ~ - . 

. eh, t;lf4.S •. 

· · ~ .... · lf '-tne: color ot -' th• .aQid ::aol\lt.ion- p•rox~l ·iridi,cat•a )~t, ,;~htr · . --~~ 
,. 

oiutlon "eontaiii more . _than .3 me•• 0 v, tranaf~r t,be•: ·olut.i.Qll f;C)' a 250 ml. " 9'ak~ri . 
"'';• 

up to b:of.lt:- 1,0 .i.; · ad4 2 &• ·or NaCl a.u<l •... priceecl·• with ~Jle . , ·pr-:c~pi~ . -~ ·.·· 

• . 

. ~-- ,. 
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Ver.ttication .. 

,· .. .. 

T•bl• -~• Y•rifieatien ot· · tbod. A 

. .· . .• . . . . . . IS~ U r.c«Y•nd . . . Tot.t _ 
· · )lg. U a4<J~ l•t filtrate amt. .· tiltrat.e·.V HCovere4 

. ...... !I 

•••••••••• Do •• ~··········· : .. ·. -.,50-

~23 

' ~4J . -~- -~ .·!f.· 

' I •• · · ~...... . • ........ Jt •• ·• ·•• .··1.00 

!.45.: 

1.00 

· 4 

s 
6 

7 

8 

9. 

..... ....... Do •••••• ·• .•••••. ~. · l.SO .. 

•••••• · •• . • • Do •••••••••• ~ • • • 2~-()() 

· .• ls .... ~·~· . ; ..•.... ~ · .~·••• 2~00 

•.. ~ •••••••• Do •• ·• ~ ~ ~ , • • • •. • • • s .ocr 

• • • • • •· · •••.• Do ........... ~ •••• 10~00 

•••••••••• . .............. . 

l.J.S 

1~42 

2.01 

4.6S ... .. ,. 
1a.oo 

.)2. 

. • so 
.... '!/· 
.• )4.' 

1.62 

1.76 
_ _ -'.-

1:.4? 

·:~.9a .·.· 

2•01 

4.99 ' 

9~92 ' . 

.1,.76 

!I s,nthetric rdxtv.-lo g •. ca~, 20 8• ~~~12HaO, ·~ ·a.-· A.l~· : .~6l{JQ, 
s ,. 2.6Jl20, 1 · • -MnCl.,••a,o 1n ·1 Ute~ ()t 1~ ·(by ,.~i~) 

gj U. · t ·4 t.naiis _cl in -~--· t1ltra~e •.. 

. · ··~ 

:• .· 

. I ~: . 
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thOcl · (~tt•r~a) 
by F. s. Grtaaldi 

· Proe.eeur• 
_... .. 

· 10. · aporate t.be combin. d. liat.er ·lay·e:ra 'to. drtnea.e. f' !&f l.O -!.i, ,r. · 1~i ijQJ;. · .. Dig~•t ·:.£· 

· em th ate ba,th .t:~ .1, ~t • Add. 20 JU~ ot hi~ ~d d:L&est . ~i!J. .~~.;~alub1~$l';~:~· 
' aal.b di 69lva. rut.fl!"~· Waim. wittr Wat~~ .. joct t;he ra~~!~ •. ' (,_;c• ·~ •• ~.;~.~s: 

graph ~·) . • . • . •• · . · · < , ' ~·;",/!~? 
11'. P aa t eol~At.ion, SO.ta:L,-_u ·· y.olwo ., . hroQ&h a mnau -Jen•• · '-.tld~'t,or _ (~·: . , .. · tt-.~!j:~.~):t~.\ 

par 41' II 2S).; CoUeet the eollltioa, 4irect ·. int-O l.5 1111• of " ~.z.r; ;._~t.~:;,i"g:·. 
-~d 1it ~ 125 ·Ill~ ~ t~ iia.il.ts..t. in .n ioa bath, . .m.lrtna t~ il~ :~:': : 

. . ving h• P&• •• '· ah th . ~•ducat.or cq,1 ..,i.t.hl.o JU. ;oi ,~ . HOlf:.D!l .··~,~ .... 
,·r, ....... L> .. . 1 i'V'l al. .. -·L· ·· · t c ··t:U<i·. JA .. t .. >·l;oe·.-···· ~!'/ , ......... ~\ .. ... If , .· ·" '. ··· ... · :.·- .,_ e· th conta \ of t 

· !or •ou ·' · ~ .t • . , *~irr. n& ._· ··c:aaionall¥~ -i n. a -.Ut.tle pap~r · p.irt ·:dd. .x:~ uTJerii•·•'?',. ·· 
: • •' .•. 1. ·•. . ·.. < 

• -· .. _-?> ' 

· . 'ath i h oold. -~ HCl::·o~t.aini . : 'lt.J:.C·•· ,;per U~ r. ·~l'": tt~Pl·e~-, ·{ ., • .. ,,: 
I o< • ·, ...... - .·'>• I''.'' ·-.~ ~· .~,,>,.'·~··~ ·:, . .- ·'·.,· ... ._ .·,·: ... · ·•.·-:· . . ·_ 

• P&J:&gr.ap~a 26 .. · ·,. __ 2:{~) , . ·-. .,. . . . . 

· ~. . . D \h C~pt.rro,a pre~ipit, t• 'iJ,l pc~~~l~Us, · 'atar\J.o, . A.,.' ~\i~n·· ... ~. ~·:,}J: ;:./·;;J~~l;'~~ 
' • ' ' . .. ' • ' . ' ' ' ,• ' ' • • . • • ' • : ' • ' :· • • • ' h • ' ' • }' •• ' ' '~ . :•, •• f~ ':·~;. ~~·' ·' ":• 

' uat.il t.h• pap.r '·la car..U.a·, ••. aftQ;.•t.heB .~-·--~· t,he ·.-...~ tm~ tlle, o.,ben . ~ 
•; - • 1. · .. "< - . ;, ' ~- . ··. :· < '>;- ~ 

· . -rned off. The ~ t.evoperatve:. tJhouet ··be ab~t .. 7JO~b; ·· ' (·a.$ No~ •• , .. J ... ~•P:: .~lt 

13• I! t.h ·· . .olutiOri beto~ Pas age tbro~ thit ~~~'\f~ io; ~ -.,:.P.i#~;. ·;; 
' •' ' . . . . ' . . . . ' .. ' ·. . . . ' ,. ; . ' '' .' . ~ ' ' . ' .· .• : ' . : • . . ' ' ' . ': ,; . ; ~:· .. ~ ~;;;;~·;:~:· ~ 

paeen · chroail . colo.-:, t · _.,_. · pa 13 . ana 14 and p~eea..· ·ctir.Ctl3 :to:: J••P .:.1 .. ;.. · .· ~:·:-''' 
' ... - • .•· • • , '• • :• • • I -, _- :. • • ' • :· : -. '¥' ·~· '- ,-~, ~ 

• wi tb ·a .lit tl~ ·· J)daeliua :Piroaul.ttt•~ . ·· . ep t.ha. mGlt.· 1a .~.,:.: ~-~~.~~~·:_:~~j.l 

. the ~•aidua is dl 110lV.d d an,. o · .• borltbat pt. be J»'eWlt . :u.· @ l~luJ~1 .t.;.U.10Jl .· ; 

.ot the eu t~roA J)r:ec:' v .. - -~~· 1_e al.ao ·aone . · AJ+~· -·~be · -·~.t· t·~)loci• · '(;~•aolv• .. ~he , 
'• M.lt .. in sO 1Dl., of wat r . c:O~t.aining 4~5 mt. ot<JJ:i:. · ···~ · " ··· 

~· not _nece~ .,, ... 11: .. th~ 'solu.hion '·:b fo~~ · thtt:: flr~t_ ... , ·_ -~ i• thfouah th•~ ,..:~uot~r ~: . . _, 

..• . T ep·,lO) aiiOwed. ·il..o' ~ieibl gr·~~ chrolltiilra eQ~r. 
¥ "' 

,. . ·. 



• 15. fuse t. ecend ignit. ~ ,oupt t'l"OI1 pf'ec~pUii.t.e .,i:t~ ct rt( um p.)'l'o .uJ.t . t.e. >.. ·· , .. 

. the melt 1n quS.e · t~llion , wtt.1~· t.be . ~·1<tu• 1a: die . . lYe(\ ·.ami. · u.r ·. o.arcon :\ i : llliga,t 

b ·-pres l'lt <iu \~ f&ttlt;y :.lgnitJ.on·, ot 'hbe ~~£.~lerr.on pz;.cit:~1tate '· i$,; __ 1ac:·'· ~·· . ·c~ol• · ·· . -- . . ; ' . ·. - . ' . . . 

A<ki a lit le niter (a~o t ·1o-;.25 . ).,and fu . . ai.n untU j~h -~ l"d.tn~e · .11 gon•• :· C~oi 

. ~· d.ie-eolv tiM -~i ·.1n . .30 ~.: :Cll· wait~ c<mt,~itWlg ., .• , : .u~ · ~t; .·:.,1~ • . r : • ~o'••; .': 

p agraph 29. ) ·,cooi \he $oluticn ln ~-' 1<;·o-, bath. ,. 
. . .. .' ~ . :). 

olution. ~e eral 

· . ·· · et~l acet te . 

layer a. Reject tb :ethyl ~cet te ia.v~atl . · ( ,• iot.••l · pax·agr ph .30;) · -. 

11~ · porte . ~hewat.er lay r .to a , _ll . :rol.~e· , . A~d : l':. lll.~ · ot ·~i $Rd~ ,t, : • . 

•• to ctryneaa'. ' . 'cid l .al. a,~J., ~ever. wi~b ~ . t~h . gltuia,. !"~ ', t.ntly~. ~n . ~h 'bet::: -j:>l' 'fi.~. · 
De t.rQ th ' t tr'ac• of O;ga11~ m&t~•r by oauUOu ~:.v~• ~~10Ji otlai~ ~ ·. · . 

). ~ . -

cone-. Repeat with a ·l 1\l·. port.ion of twa . . nitric a.eid . Allow to twnfr 5 alnq~•s·' 
' '-~ . ~ 

ctrop ae t~ 

. t a of ulfuric · ac 

18. . Add 3~ &1. . ot water' 8.nd boil gentll until a solut.1on is_ obt.ained. _ Cool to 
~ . -~ 

.. 
P p~r · pw.p 4nd --k~ · ·to so· m.1 • .. > 

. ., . . . [" : 

' ' 

1n a gaduat -eiltnder. . ilt,~r -tttrrci< lh a 1 ~ · ~Vb&ima~: · i.,o pape:r :· ~ut. .~o:·no· .',•••~· 
• ' • •• .: • . _· : ;~·- - . ; . ~ ... . -~~ ~-\-. - !'. -.•- _· _, . . •. _ .... 

·The .aolution i . ~o~ rea4Y ·tor color .. ebt4pal-i8·on •. ': : ( ' ~$e · Mot.a,· · :par~raph, 3l~· } 
.: . . . . . . ' - ' . - . . ·. .. ~ ;. ' ', . :· . '. . . - - ;·, -.. ' : . ' 

• 
. . .. 

. ,. 



• 

. .. 

. '· 

18. 

le· 

:•o ·~' 

.. • ls ··;, Ron ·· 

' •l ' o:' .. 

. t·'. : 
~·· . 

foWl · . 
• U f9und 

. o ~J . 

. ' 

. 8 

I . . · .. ·. ': 

. !/ $1lt.h_ 
1

1c aixtV.t ·50 8• ~\lal'~z, ,0 ~· ,&l,bl!l8,, SO lh li&'f~4i~~-' 

SO ~ ~CO,i · 50 a, . ·~(l ' .lO I • 
:·,, . I . .· 

ca;,·· 1~ ·•· ~~ 1 ... ·~~ 
~ · l . ~ ,., . Os1 · . 0.~2 &• 'Ti():2 •. · .. ~ .. l.TMII i"• 

.·, 

,·. ·. 



• 
10 

.. ot ·. a on the aeth.c.ds 

I 

19. the pr~cedu.r · for <.ieeo osition of the a.-ple : (paragrtaphs 2•3) is tldtable: . 
I 

tQr illOst · ~ rial , bu·t ·has to be · o\4i l 'ied tor aoJle unusual aampl · • A tew exaaPlea 

will lll\l \rate . Sample& ccnta niftg. •ue.h iro11 oxide ma7 be i gc ted ·.-1 th l-1 Cl, 

evapor ted to. dryn as, t · k a \lp J.n Mel and filt.J'ed. ·The ~due .i ·a then treat.ect w:Ltb 

HNO + HF 

are be~t ·at a eked by ~ to ·. ynesfl with HCl04. If Hcl04 is used, dietbyl thor: ·. 

eh uld be u ed in the wb-eequ.ent extraction ot Ft ituJtea.l'! ~r et,bll }lee tate, wbicb. · 
'. 

tend to fo:mi emultdone in th pras•r,oe ot HCl04. · .. BoJae samples ccn:train . app:reciab~~ ,. 

amounte oi "noral uch &8 Q&lrtl : terite, rutile or eolUinl;>i.te not readily· 

by the proo.erlur• of p r graph ) . Fusion with KHS04 ~n poreel~ or· with OH in: · 

nick 1 crucible hould be ~u at ~ut.ed for fusion •itp N&,2C03 for such material. '- · 

20 . The reei u.e ineolo.bl~ in l-1 HCl and tiltered ott (~t end :o! ·_paragraph ;)) · . 

• ia ustWJJ.y ~~ and occ eion.ally PbCl2•-. i'hia s dieao.lved in h.CDt, wat. t1ir and , dd•cl · 

• 

b ek to t,he main portion t. · r · hon baa been remeved ·(pal""agr. ph 4) • Tbe :: p~oced\tr& , 

ma.y leave re.sidu e containing T ... 1 . Cb1 sn, 11, zr~ W, Th~ and P,o5•· The. . may be . 

ignored ae the~,. do not ocelude uraniua. it dec~ait.ion l'&# coQlet~ • . {See: ·90a­

finatory experiMnt.a, par-s_raph 32. ) 

21. · Copp r, i.f presentr, ia lar ely precipitated as the carbonat,e (par "aph 6) •· . : .. . · 

I£ p~ecipitation · of· copper .ia not ·e~p et. aa the carbo.n~te, _ s : it)<tie~t; d by bllle 

· b'le in tb · fUt.rat.e from .the . carbonate · preci;;.;it . ti?n, aci.dity and . reciuce - ~he vo~Wae · 
. . 

of t.he .filtrat• aa in p · agrapb ~ YI ad.Juat t-he eidity to~% and p~sa _ 1n . ~S to 

pr~cipit ·t th r . 'nder o tbe ·Ctl . . Af,er . ,. ltering ott t.h1ei pr cipiiate, boil_. .. 

off ~8 fr . th filtrat e ~tore proce di . to \be . phosphat ~rocipltatich,. 
. ' . : ,. . 

22.· Yhe - · ount ot U r tained in t:he -l•t, carbonate precipit~tion · Qep4nda . on . 

ount 0 . - u pre ent· an<!· Oft the . bulk of the carbonate pr _cip1tat•. With t,be amoW\~ '-~ ' ., 
. - .· . . 

or precipi,at;• to be up at a trrf11l eolution _ . " ultlng trom tho d c~ai~1on ·or &. 
. . . 

le1 .ees ·tb.an 4~ · · of .the U is r et :!illed . after.· 2 pNeipit&tiol\8 if .the u·· 
' . . . ' _,_ . , .· .- . ' . 



. . 

• . · content .l.a l a t h 2 · · · • . ( ' 'raW... l,/ P#"au ;ph 9) • .· WI. th t.lle .-o~.,~ ;c 

• 

~ _.olp1t ate t o be expect. , . ' tr~ . .Olttt..iOn$ r ·. aul tlng :··t rQm. t he 4ec-Poaiti. ~ :,r _ol' · ··2 

. le ·l• • .t,-.n 2%. ot the u i . r t , nod a!~~r 2 precipitation•· i ! ule ·u 

· conten ia leaat .t an· 20 JD&• .. 
·, . 

. 23 . Th• el nt Cr · ana, Ti which iUght int. ., r.te~e._::.U1 the . colot-iJile t.ri~ d t rmina~ _-:.:.~··:·.· 
. ; . . .. 

ot U . th 82~ in a.lkalift~': soluti .n '.ar• "temO'Yed by th earbor .t.e .precipit ti~n D~t 

V ia not. Th phosphate pnoip:itation . e eaeentially 

U !'rom V and is not n•ceea&Ty it t-)1..: V. eo~te~t ol ·· t he .li'olution 18:. iea& t~ JJ ing • . ··. · · 
• '(. •• • .! • . .. .. '.·1· •• ; 

. ' . . - . 

. the u can . thtn b. dtter,m1ned 'directly on t he . filt-rate ,from t he carbonat. ·prec1pita- . ;, 
. . . . ' ~ - ' 

~· • r1 low and pncipi~ tion ot t h$ >u .•• . phosphat.e , using AlP04 as ·a colle~·t.o~, . w~th _ . 

5beequen~ eolu~ien la · .OH, makes ·it . peseibl · to obtain tb~ . U i~ . ~ : ataaller volUJD.e 

tor com.parieon. 

24• clear aol~tion ia generall.Jr obtained a~ t-hia ·- oint (par•grap,h 10 ). 

time , honv r, additional ,fto~ JDaY se;pa:ra.\e out• ~· shouJ.a: b . tilt-•rO<f orr: 

aDd. rejeut.ed. (See Confinaato~y ~ " riatent-·~ p-.l'-.$r &ph _j2. ) 

2~ . t ·ainiat.ure ~onee red:uetor -1:e · •••cl (;ar_agr-p,~ .. ~l), .. l.o ·.· iache•: inlength :and of' -, 

. . 

. ; 'through the reductor lh{)ulti . nave .. ~ -.;11 a volum .ae. is consi st.ent ld.th ecluticA. 
-.-. • .• • . • • • • • -. •,j.l, • • ; ·,. • • • ,: '-. • :"~ 

of the salta. The •olu~ion ehoul,d eon~n aJ>Prox.i.ma;tely i~ by: Yo~ ot ·HcJ.·. . ' -· •' ._:,'.,_ --~ .. 

Paaeage of t e solution throu h· the . r.•ductor- redu.c ·a ::uran;~ to · th., _t.riv&lerit ··llftd 

qaadrivalent. at.at.ea, both CJt .bJ.ch . .;_ quan~i~au · 11·.· p~eo~pitated ···bY t~ eupt~ on ·· · 
. ; . ' . -~ -~ . . . 

it t he receiver tlaak . . he cupterron pr~cip1tati¢n ~8 -coru!v:ct•d a.t,··aeiditi a of · . .· . . .. ..... . . . . 



. ;.; .. 

•• 

. . . 

' . . . . 

~6. The cupterr: D ~ill prec1~)1ta~e u (pat'ag~apb til. · along .'with all ~ ~ , t1 ~, ZZ.:,, : 

• 

· Ht, V, Cb, fa, o, Sn and part· of he,: .tba.t e&caped preTtods _Mepar~tt~a~ . f"· 
proe ae eeparat• the · el - .n:~ · t'rom th• bulk ol . the elc•n~s, ··•ueh· .. ae AJ.,· · 

' ·- • - ;·''',' • t p 

co, Hi, C and Or preeent in t.~e . solution. 

27 • Hillebrand~Lunde-ll point-1 out 'that biYI\leat Cr will b• .partiallji 'precipit, ~eel - _· . 

. br cupfvron. T•tt•· were -.de to det,erm1ne t,o -•hat, en•bt th1• tukea place ·und.r-·-· · 

.. the oondi.";on• ueeci in the anal.rs.te. Dup).ipat.e eolut;ione oCmt~ 2~ JBg • •• 9t'2C3 , ' 

ill 50 ti. of· ~• by YQlume ·of f(Cl , were ;.-s•e<[ .. t..hro.u&h the . Jonea rod.~(lt.or .·and -:CaU$ht. 

in 1~ ml. ot 6!l cupf.•rron eolution &~cord~ tc tb · p~cedure ·ot p~a})b li . . ' 

The · eupterron _ precipi~at•a were ignited and touud· .to· ~-, tr• · qf · chroaiwa. Hon:Yez-
·-: • . - ' ~. . :·. . . . ' ,- :·.'-: . > ). . . ' ' :' ·• :: '.. ; ' ' . . . ·' 

uperience ith aot.ual rock ' ~?l•s k8 '.' ahriwn Jr.h&t ·eOme '·. chrom.i.Uil !.:.· O'lClu~ed vi~~~i 
' - ~ 

· .... tbf. cup erron p~pi ate· eit.her when -the ·.· ou.nt ot -' c:~v.m ie ·' h1:P:: or''when. ~he <·~:~·.:~.: 
' . . . --, . _. , ·,-:; · , · · , ._ .. r \"· -. - .-~··· • 

'· .. ··:, .. ,:;' 

containin& 62 • V20' -~ ~ rag . _er2o~ · _,~~wed: aa .. o~~. ion of -.~broai\ila of" :o~~ 'j•S· :<:: 

Cr~ · · w_ith l ·~•duc .~on . · It ha ·been 'o~ ~peri•n~e:· that- _. for moat. s~J.;ea cqn~ .. ··._:' .. · 
. \ ' '.· . . . . . ; ·. ·. . ' : ... . . . . . .. ·'. . . .• . : ' ,.· ; .. . . :.. ···:. ' 

\ t ·aining chro.miura, the··· ·ooclu.ai n ~t cbroaU, .. in ~he first: :oupt e.rron pr.qipitat.e will:·· · 
\ . ' . . · . ' . .. . . .. . . .. . .: '· ... 

' ~ ~ I 

ver7 rar•ly exceecl 0 .- ) ' JII· pr2o~ . · Thi• c_onclusi·o~ ia :.a :resul~ ot · t jte on <'1'(1'lr <. 

80 •IIIIIPl•• conta1n.inc re4tiv.ly Urge IIIMtllif,• oi. ehi'OllliUIIl. ·.·· Sirloe . cfbroiAiu giVe• 
· .. 

an al.k .ne perOxide olor ~entic~ with d tive t · a aa int.::en.e as tha~. gir••: 
by th 8aQ w ight of ·.~an~wn, ·it, . e · ~.per~~iYt to ~e dertaift otit ·. ~-~ple\e · .. '.: 

re OTal. In &41ll ral, ampl.•8 containing liiiSre than ) ~. Cr~ -.r give eOlite , 

ohrom.iWA in~erf•renc, . ,· Chromiwa aay be _rtdaoved .in ,.eeveru lrqss · 

._,_ 11 _ B¥ repr.ec1pit tion with ott,.,f~~r~n atter a, ncond reduction. thJ.a · p:roc~\tre . 
' -- "' 

bas . be• exteDai~el.y t,a,.,:•4_..,4,nd has bee adop~e<i . ,to~ : general work. 
. .... . ·-- .. ' · .. _· . ' 

(see CoG- .~ '-.:· ·. . , 

, ~ : . 



• •• 

• 

.. 
2. ·By volatil1Q.ti~n .ot th, cnromiwn· aa ~brfJ!n1l . chloride . ·. !hLe procecture: 

ha.a not b en_ the·roughly t.eated but •iX te~e iftdicatod. that lt · ie pr_ c\ie b-le., 
.-· .; ... 

Thie proe ure could handle .uch. larger ,quantities of ··chromium a.Bd .. l.'V' be u.aetul 
· . ·. ~~~ .. · · . ,.· . . . ·._ .. :\::':'"· .·' 

. in the. analyaee of'~Ter nigh Ch1'"0mi~ ··qo.ntent,, (Bee Confireatory. exptJ-iMnt$1 · 

·pa.rairapb 34. ) · 

29 . fh~ nit,er 1• n. c.;•ear~ (paragraph r,) io .. -Ueure \hat urantum ia ir,l'. the : 
~ ·. . . 

val•nt·. state·. t.o . pr~ent. . 1\e preci1;itatlon ·in ~he na.\ .etep. of th• p~oe~v·~ _ . 
: :. \1 . . ' ' 

JO . Tb1a at,ep (l'atagapb 16) ett'ect.a ·the qae.ntita\iYe eeparation~ o!- uraniula fro 
\ . . ".'. . .. 

· Fe;J Ti• ~, V, ·_' . , : an<l .. ot.ne.r · .el •nt.a that : f•rm· in.Wlu.ble, precip~t;~tea with cu~:-· •. :, .·· 
1J 

terroDJ U+b i no~ ·preej.pita\ee. The .. oupterron precipitates ar-e ·· 8ol~bl• .in · e ·he.r __ ::. 

or ettiy~: acetate--and -are ~- . pl•tW a~ract.ed., - ~Yini . the uraniwt quant.1t.a~ivei,.;. 
·. . . . - . ' .. ···· ... , 

·' 

in ·:the aqu.aua la¥.-r. Th4 acid.ity Of th~ soluticn a\., the atar~ ot t.he· .x.t.r•ctien 

ot t.he cup!errat•• :i• . by. vol -• o! HCl. ,- In the, ·.xtrao•ion" p;racticall1 all -·()f· 
·' . ' . . . ' ~ 

the exc·e•• cupt rron cliaac;iy e. in the eteyl ac•t.•te. : .. ( e Cont:Umatot-y ~ exp. rian~e;·_' 
. .. .• . . . -... . ~.< _- .. )~- .. ~- -~:-, -' . . ' 1 

paragraph )S. ) .. 

.31. fbe aolut~oa is .f.il\e-red (parapapb l8) to ·~emcve h.ydrated oxide• ot.:" rar.. ··. ' 
. : ·, •. ', i ;·. . . ·, ' ' ' -~- ·,· 1 ' • ,• ~. • • . .. ' 

eartba which 
~ . 

1o aOH-~0, · - l~t,icn 1 about twice a~ · trong· a• ~~t · produe· d by aa equal weightt .·. 
' . 

of uranium. The ~upferr te of cerium-.ia .nott ~racted bJ . et.byl •cetate ( • ·• Co;.' .. :.:··;·,· 

. tu · .tory ~r~nte, par•sr•Ph .35)} -~ .ce.r1UJ.l pr•cipitated. with u4J ancf ·'U+4 _ 

wUl &CCOIIP&.OJ' ur.,U~ and lnterf•:re in the ti~al . c&l~r ' comparison unleur . it ie\. 

reiiiOYed. at. t.bie poiJlt.. If 2S ag. c.+3 ,ia orig~ J4>e~Jtnt, ~bout 0 . 6 mg. C .· b 
., . . .· .. . . '.· ... 3. ' . . 

found in' tbe firtt. :· terrell precipitate • . If 2 ... .. ~ C• . . is or~ginalii present, 

enough Ce e,a~p•a 8P&rat1Qn ·;o giye .- v~~T t~.·but. \ieti.nito T•~• ln the final . . 
. .' .:· . . . .' ;. ,' .,. ' •' : ' ' ' . ·•. -... 

&OH-11202 teat . li it .. .tl1Ttheimore uk_el$. \hfl\, ev~n .more . . ceriilin ia •-*l-ied down ·1n . 

• · t.he Oupt 1"1'011 precipitate w~en Gle .. t.a i11~ch a {i+t, Fe, V, Ti, et'fl. at~ P".een~. · ·· ;. 

Filt.a.tio.n cl ~be fif:lll . NaO~Hao2 ' solution · eep~~t•• uran.iua q~~titabivelf tr9JI 
' ." . . . ·-, ' 



. • · ·. ceriWil. ( 

,-,· ,. 

:··.· '14 

Confirmatory xP·er iments, Pa,.r~~aph, '' . ) ·u t~~ la05-Hao2 preeipi~ tte .. 

· ~• l.Ua . it should ·be: di eaolYect ;and r .epreo1pitatec:i to ~ecov.r any am&l1 allQwlt·'.ol 

~anium it ~ occlude . 

32• Even \hough . the · samp~e· ia caripletels deocmpoae4, it ma:~ · not be completel.y 41..,... · 
.'. 

solved by 1-1 HCl. . · The iftaoluble - .co.ntain .~b.; . fa, . ~ . , · .. Ti, Zr, sn, Th, i~h ·r 

. without phoephorcus . · J:trdrolJ&ed oxides ot ~~ :. · . · ··eleunt~ d~ n~t .oeclu: e va;rii.WR 
. . f '· ·. •. '. . .·. .·.· . . 

when pr c1pitated. .in the · ptoced~e, eit,he~ . w}le:n, p:reaent alone :· or ,j.:rl eQfflbina.tion1 

T ··a mixture ot th el menta •a•r inv~at.igat18n, a• .. eoluble iqn•1 · •s added 

10· all. . of HCl and S Ill.. ot aN . •. The aolut,ion · · ae evaporated to ~·~• three t .imee 

with int.ermediate .adctit,ion. ef .10 ml. portion .ot l{Cl . 'The .drY <t~t·e . ere .th.b, .... ·.~,·:_:~ 

.• . digested w' th a aJ... · of 1-l RCl, diluted ·to . .35. ml~:, again digeeted. Tnt ift.eolublw· 

was til.te:r d ott, ignited a.nd wei n.d, &n4 ura~lua. ~as determine~ in. t.b · · 4.ltrate . ·· 

.Ut.hough i t ia ppu. .nt ly aa.fe tro r Ject &JV bl'drOl¥~~. PI' Oipita~• .. it is.· pej~~-~ 
. ' . ' . •; . t ~~ 

pnf•rabl• DOt to do eo when th~ ~reeipitate is lira• (greater tha~ . about. o;2,: .. £,. }~:·· 
. ·- . -/ . '· . 

: Tbua fir ilmenite concentrate where the taydx-olysis product a !UJt .amoUl\t t .o ·•v•r-ai 

. sr a, the bydroly ie p~ciJ· it.ate i n fi~'·red ot! and· r worked in this •al'i · ·: "::. 
. . . ' 

Ignite the pr clpit,ate .and ruse it. with pot as ..tum pfr0eu1tat,~ DiaeC>lv• the · o~led. 

· •lt in 400 Jll. . ot water containing 5· al . or sulturic acid and.·'' ml. ef HCl. <··cool : 
' ' . ' . . . . ,. ' .\,. ~ : . ' ' . . > :_ ·'i .. , 

in an iced bath . ·. Transfer to a one-liter. separator:y f umtel and. ~dd sui! Lcient cold :·: . 
. '. 

· . cupterron solution t o completely prec-ipitate the . titaniw:n (sometila.s a.s auoh ae 150 ~ 
. . . . ' . ~- , ' ' •:. ; 

. ' . 

al . ·or 6'- oup!errcn ·ia need•~). Extr:act ·· t.bi;ee u..,; ldt.h e:th,yl .aut,~t.e. · Th, . wa,tie:r 

lalV will~ u.atiall.T t~ .tl"M Utani.llra and ~fll cqptain aa.f'.~ltliwa.:lbat .-r.,.:; 
·, ... , . , ~ 

• ·. Sine th · ... tiltrat• frOlll the hyd~l.,.ua ~precipitate of the iltA~fU.t,e ~~.;. '. · · ·::· 

cetJra\ea ~ ~ con,ait;e large am"o~~. ol . 1oluble ·titanium, ·• :-~·.tar · pr•l.J''mi nar1 , 

'• .. 



l J 

• cupferron extracti.on ia mad• att•r adjuet.i.Qg .t;he •olwae ot .:. ,he aol:ution. '• 400: 'Jal .­

ot 10% by wlwae of HCl. , The water .Wara rrom~ .. th• ctractio~~ - ~~-·· ~mbined -~4 '~,' 
' . , ..• >"' - - ' . ' . .' • ': . ; , . ' · ·~ ~ 

. treated furth&T in thi~ way. 
. . . ' 

acid to r ave org~e matt r and, bring .the ·,o:lu.ti~n to t · . ea o£ •uliuric ac14;. 
. ' 

Add water, .vapor, .tJI the . ·aolution,· ·and thi.tt. take to'.· tu. .s .agajn:. · Cool • .. ·Add. ·> .. 
,0 Jill.. ot water - war~. . FUt~r oil mQ r~j~· •&r!J' ineoluble .. t..-W.. The ; 

• 

• ··, . 

' / 
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• 
* ltx.peridlental ·wcr ~ by ·~ • · G. echleeht ancr F * s . Gritaaldi. 

by dou.ble ·p:recipit~!t.ion with cup.t. rron afte.r · ~eductioa. . A!ter t.he uraniib · as · 
~ .. :>. • ' 

. . 

\ract.ion ot the chroaiWA compo\Uld ith. peroxide, tre ioe cole_ bartly acid •olu-

. tiou in thi ~r1 Tb.e alkaline · olut,ion (SO al. in vol,ume) nre aaac_ bal-elT 
' '. . '. ' 

· acid with J:!Cl •nd then alk&l~e a _,airi. wit.h a :tew droi's o.i" exceee . aOH. 1'he 

. .olutiona were . .,ben cooled 1n an ice bath and next tr.Uf.,-red. ~t.o . a· ••par~~ort · t 

fWIMl. 2S ml. of 1 • . col4 .ather w.r.e a<1ded. and HCl dr.op by d.r·OP 8til W..· · . , . . ' • ' ' .· .. 

. . 

• · all. owed to eet t;le . The water laTera wer .. drawn ·ott and treated .. iD t,he aau II&M. · ~· 

3 aore t • • Thi · . t.hod ot remoY&l ot ohl'ocd.• was augge ted to us b7 ilar&aret .; 
.Y 

D. Foater o t.hia' labora ory ancl additional testa made by ovselve~ centirtJM\uf :tna~. · 

1 amoWtta ot ohromiwn may be compl•·tely .r.-oved wit.hcut loaa ot uraai··· . ~ ': · 

After tour extr ct.ione the eolu\~ohl were mad . · lkaline and \he .urani~ ·det,er- ..' 

aill aaain. Table. 4 .illn t .ratee . the t ypic · · reault.• obtained wit b .. ~nly .l re. · .... 

. · <bl~tion . Table S .illus~ratea the t ypics.l r•·lnlt. obt.-ain d. aft.e~r ·2 . ~e4uc\ica~ •. 
. . - ' 

The o·on tant clee:reae•• in intene~ty aft r e;xtraetion ·{fable S) ·~~ .$oo .Ul. , 

to be ccns1dered · i gnificant- aa ~iclenc4a· for t he .presence oi' chro_rai l e:nn trhe. 

h~ghest. di ~repanc;, 0 .004~ .oceUx-red .in· a .···solution fou.nd f~•• from. ohr~~ • . SUo.h 

Cl"8&8 a . ~···due t,o ·other cau ea such aa preeenee e£ org&nic ·· ttter. 1 .presence 
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· .. -Table 4• C~·:·occl~s.tori ·with; ur~1~ _in :hi.gh ~bHm1-·' a~mples ·. 
· ~ &tter· ~ r · clueticn and· prtcipitat;ion wi.bh ou.pterron 

. ' l.• 

. . .. . .... ~. ~ . . .. ' ,. . . •·. ' 

.... ,q,par- ~ u . 
.t " .. ·tadtt ction 

o.oos­
~ou ··· 

.. • 007 . . .• o.u . ·'. ,;.,· 
• 009 .. 

-~019 -· .(• . 
~026 

. ·.1 .o.2' -. -.ooe 
• 010 

. . · ·· ~o~ 
. · ·02) 

. ''· .. • . u • .. · 
.at,_. · airao~ 

o.oo~: 
• oo? 
~004 ' 
. ()04 :. _. 

' ~006' . 
. ()98 
·.014 ' .ou 
.006 
.• 008 
· ~oos 

·~7 . 
... . . 

~ 1>1ttvenee: 

.·tf•n. .. 
0 .004:· . 

· .. • 003 
.007 ' 
.;003' 

. ..• ou 
.012 
.013 
~002 
·oo·ri : . 

• . iiC. , . 

.009 ·.o·u, 

fable 5. · l-*"al of chromium bJf 2 recl)lot:i.~U. and. pncipitat.ions ·, · 
. . with eu.pterr on · . _. · . · 
: .. \ ' 

'Uiilolli.Wii .content 8 to 42 mg. ar2o,) 
· . "~nuent, ~. u . . . · d tJ nrr JO ~'~ Difference 

·~ ·· . beto~ _.ext.raetiO# alter · .nr~ct.lon 

.. · .. 

.. · ~. . 

O.Q07 .· 
. ~011 ',·_- . 

·::;- .:~11 . 
' : .0 9 . 

.cos 
·.o06 
·.004 · 
.• 007 
.007 
~014 
• 013 ' 

. • oot. 
~. ;.-007 
... .•. OO,S 

• ooe 
• ooe· 
.-oo6 ··.-
.ooa 
·.oo? . -.ou 
·.·oo?· .. 

· o.oo1 · 
Ben• 

_ .. . 004 . 
one 

None 
Noa ·._ 
lone· . 

. I ne 
' lone 
••on• . 

one ... 
NoD 

.. ,ooa .· . 
' . • 001 . 

.002 
·· ._ .lion• · · 

.002·-h;' 
· .. :•001·· 

;lone 
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s. Grim.aldi. 

Chrom.i · i oxidize~ t the aexiv~lent .state by fwaing perchloric a~:cid .. and 

1 then volatllimed as chrQill1l c.hloride by addition o.t so9.1um chlori4•.: tbi~ · 
. . '-. . · . ' .' . • ' 

. . 

··. 

procedve ha b ·en described by Smith ( enith, .r • . w., Ind. Eng. :Chew.. ~· Ea. 10~ , 
- ' ,. .; 

· ·.360 (1939)) . h perchlorie cid remaining in .the aol.utiQl'l . c-au ••• .in the ~a~er 

-' gee ot th ~al7aie,: the precipitation ot. pc~ saium ~rchlol"ate "in sample•: con- · · ·. 

t N.ldr-..g •utficieat pot.,ssium. To a.vo14 \~e precipitation o1· mu~ _pe.t.~esiua per-
. . . ' 

· chlorate, th _perchlorate ie rtJmoved by eeaent.iall.T the method· deecrlbed by 'Noyet 

and Brq ( Ojea, A. A. and Bray, ~~: . Jl. , .A $70 o~ ¥~ual.J.I;a~1v• itnaly.e.i,a tbr the 

Rare 1Uemen te. •• tcrk (1927), pp . 237 and 463) • 
. ' 
' ' . 

The ~omplet• procedure !ollowe t .. · 

After t he extract-ion ot ron t ram lrl HCl aolutiion by ethyl aoe\ate., b;ring 

t,he solution to near d1·ynees in a .c sserole. Add 5 ml. ot .nitric aci4 &ia41; • 

ot perchloric acid and bring to twnes- of perchloric acid. Cover the c•ase1··ole 

with. a watcb. glass and strongly .r'w~ - .t r • f\JW lllin\lte>s. until the ohr~wa i• :- .. 

oxidized. to enromat~ . Add 1 g . o£ NaCl from · sr;atu..la and fume . until . the cblorlfte . 

is ~liminat.ea. . Dring to -~ ea . of . erehlorie acid again and reP.at _\wie . with o.s' ,. 
C· portions Gf. N&Ol • . · 11: the p .. rchlO.ri_c .ac.1a 1 gn~tlr ,:de.pleted i~.·· .t~hou.l~ be ·· 

replenished before . each addition of N'aCl . Oool • . Add S g~ ot solid' 8,.01, cover;- , 
. ' . . . 

d digest on the. · st:eam . ~a.th for . abo11t. 30 minu.t . " • .. Remove th• ·ot;)ver ·and· he · .t, · · 
o the hot plat~ until excese perohlo~ic acid. is .driv•n off . · N~ff cover and care- . 

f~ly· heat strongly ob t.h6 !:J.ot plate, until · gentle fetlagrat.ion frakes place. ·" ... 

Cool. A.dd lO ' ml ~ of lal HCl and digeat .. on th: bath·• ·;rom here the procedure 

!ollowe the text, · a to reduction ot ~anium and· a _. on • 

Five aampleswer e t••'•d. in the· above m.anne.r . and th final la.OH-1120:2 · eol~ 

tiona er e tested tor chromium by extr action of tJ\e perchro.ic aeid . Tt.ble'· 6 

lllustratee \he l- aulta obtained ~ 
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35 , . The foll.o .1Jtg 'teats were made. t.o d.et4trmiile tiM ett ec\iv•••• ·o tjb~ and. 

•t,bJl ae t, te 1ft · 4ldrac~1ng ~b.• precipitat•• '"' orm•d wi~h CW~terron (Progeciur., 

paraaraph 16) , The element• .t · en. were ·oent.ained 'in .,JO ~~· ot ·eolu\ion ·co~~ainin&.· 

4 lil. ct HCl. this aolut.ioo • s'> ~~l .. ~ :. ice. bat;h .. and ·10 al. of cool 6-: .cup. 

ferron eolution wae add • The ~ure .wae mrac,ed 3 :t ·. ee w.Ltb lS ~· .· porttio~• - : .. 
ot et.her or thyl acet,a.te. ·The queotta ,. l ayer : or. Or'g&ni~ aolvent la.yer ·~· 't : ·· . 

. te.t.ed for the el ·nte in quee\i cn att.er 4•a\nction or· t he orgaai<r ~a.tte.r~ ... 

) .: 

:,I • 

. .. 

' 
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Table 7. - t cti., • o£, :j\ll·er and ot · etbll·' ac•t t• · ·· 
' in' atr•ct1n& . oupter~ - p~- · oi,pit. _ t..a' . _ .. : .. 
. . . ::~_: in ., .. -l~tt . llt-:; . . 

en. · D·· ···,- - ,:. ·~· "' ~er after · . -· ·- etboct ot Mleotion · -
~ • . · .-r .. c\ion with · · 

+.3 • 
· · · lt-b11 A~e~atr•: . _Ether · 

. 0 .018 .ooeoos' ~,.. ·· ~aoooo., ·: · !o!#s-acia 

. . .~25 c. . _ .025. e. 
' .. ··.. +S . . .• , ·' ... • a~ v · · + .Q04 .. e .:.- ... :< · •. Q9000s · 

. 011 _ ... , .- . ~oo~. ,.:,__ · .ooooos _ 

• o:V. . ff. + . 1 ~. SS% ll P04 .020 

' 6 ·.. ·, . 
.• 024 . . . ++·~·· ? - Jll_ .. • 8J!C ' H3,P~4 + . ·, 

.004 F• "' ~a20 ·w 
.of '1 er+3 + .004 r~~3 . ..: ·_ ·· 

· .oll ·.zr+4. + . • 004 .. +' t1 
. · ~o:t2 !h~;- + .oo. · -.+3 

• 020 
.... ·- .002 Th: 

. ~- .. 
<: .• Ooooo; P~oepliO'. tu.~na•tic. ui<t 

1,. '\ :.' ~ •·. . ~ • ·~ 

• • •• 

•••• 

$tolz.IC . s· · . _·:. . ·_ .. ·.- . 
BV&J)Oration :tit .et.vl. : . 
._". -~•tat• al\4 iplt.~ri 

. ~~-··.· WOj . 

·qi~ .. oin-~ !I '• 
' ·.lc.m ~.;,:.·:' '" 

,; .lzt cupterr~t·-· ~id , ~~>4·~1~• ·c . ,~,tely :ltf ~t~·l ·~·.t·~·- ~t_ 
. float, . ill it . aAd' w&'w •-.Juaf.; ae • ':I•et'iYell:_~ r · . v~~ . f~OiJl \~ · . ,_-
. w ter ~er~ . . ·. · ._ . . ' .. 

2/ $teyl ace~\ ·· layer _ teet.•~· ·.· . · .. ·. 

\ ... 
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oVal ot cerium by' the Na,QB-i2Ct ~ecipit, -,ion 'is •••u~iall¥ o . 

s.o. 
S.O (Repeat} 

s.o 

2.0 

1.0 . 

1.0 

0. 2 

. o.~ '-

0,1 

o.1 
o.o3 
o.o;, 

U takea1 ·• 

-_, Non• 

__ ,.,.. 
.0.3'. 

:lone 

0.3 

· ·None 

0:~3-. 

!lou 

,- 0 . ) . 

None · 

- 0 . ) ' 

Wolle 

.. ·._ ·.•• 

pa• 

•. JrO.ae. 

:o. J 

None 

0.3 

.IOAe 

; 
Q-•3 

• . 

. .. 
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~e 
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Sbale 
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~ . . ·: 

()Old '· concentr.te . 

-~~·· ~~ 
'GOld. eonc ntrate 
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.. -.oos. 
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··0()6 . 

~007 : 

, ~0;13 

.016 

: .026 

- ~·006 

·.·-~ .007 ' 

.·006 

.oo '. 
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.007 ' 
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