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fhe large-^oftlo r©oov»r;y of isr^iium frras ^Kteriials liiloh also OG»«. 

tatnod grmit quiEQtitios of fliioridfts did iset gi'wa a prodtiot #iioh hsti a 

loî r ®aott^ flw»riido eont«at ^ be treated setiefaotorlly \Pi tJj« etlier ©ae-

^^„^,tamotioa jroowis. ^m objeotimi of Itto iiweetigstions oianriod oat in 

th is leJssratojy w&e a i^tliod of reduoing tlw «BKJ«Kt of flaorid® ^ i o h ae-

"tm Esfttoriai ftroa i^ ld i %m vmnixm ^msm r#eov»r©d in i4i« i n ^ s t r i a l 

p3ro^»«s ime 6 sl*g {wwtalaiag (is adcHtitHi to uranitsa) raagnssit^ fluoride, 

oeloluea and dcloEiitio liraos, enwlblo droes, sxA. o"tti«r iwfe«st« prod^ssts frc« 

tho rewyotisn of miag|ri«giiBa S3©"fe&l aad ureRii;^} b^icafluorid©. Most of ^m 

flt^^rido tme r«swiwd froa th is ©Ixtur® by heetixsg 14ie roasted end grmssd 

slag Mth sulfuric eoid* l^e r©«idue ims ttlssed witJi isatw mnd wjoh of 

taie oaioitra sulfate taad fluoride, a« î;B»ei«a fltasrlds, sswi l^^yratod fowio 

^tide aad alumirsa was preoipi'tetod IP^ reduotsg the aoidlty* ^fter f i l 

tering off th© prooipitat©, sssaaonltsa s\ilfato ww added to the solution 

sad iiraniisa p«roxid® C'W '̂SHgO) i®is jprooipitatod by addition of hj^drogea 

p«ir€acid«* fha fH of 14i© solution was sMiiritain«d botw^sR S.O end S,5 

during th« pr®oipitation t^/ addittoa of eodit«a l^droxido. fli« iir«aitiK 

{!@ro3cide, even aftar washing, ooatafeM botwo^x 2 ©xid ^? fluorid©, 'Sio 

« « ~.«r .jieai. ^--j 

^ '~**^-«* f«s^ iwJ i r^ i fe»^ 
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porc«m'teg© of flijorido oould be reduced to 0«^a t^' p reo ip i ta t ing the per-

oxld© froia a tjoro ae id ic solut ion but t h i s roquired the tis© of susSi larger 

arjomrfcs of hjdrogea poroxi*!©. 

Dieotission 

Sttall-soale proltttijiary oxperioents, feliloh need jsat be reported in de* 

t a i l , indieated "^lat uraniuw peroxide prec ip i ta ted froa a solution of 

urenyl stalfate «4iieh a l so oontained sodiaa fluoride and i»»gnftEiw5i, c a l 

cium, end emraoniuia sul fa tes was conissainated with ae suoh as 0 « ^ of 

f luor ide . If the urenii»i peroxide etood in oontaot isith ^±m solut ion for 

ten hoxa^ before being f i l t e r e d off, the f luoride ccait^it of the p rec ip i 

t a t e Inoreased to as smoh as ^ . fhese r e s u l t s indioate oonslderable ad'* 

sor|rt;ion of fluor34e end post-p?«oipl tat ion of insoluble f laor idee , suoh 

e^ t t o s e of oaloitBH and laa^eslua* A reduetixm in the oonoe^tration of 

fltioride tan in the soliition should eause a deoresso in the gaotmt M -

sorbed or pos t -prec ip i ta ted , fbe desired reducffeion in ooncealaration of 

f luoride iosi ms^ e a s i ly be seoiired "b^ addi t ion of a net&l ion, such sis 

f e r r i c o r aluaimBa, •ndiioh forms a s table oeaplox ion with th© flxaoride. 

Bierefore, p rec ip i ta t ion of uraniii^ peroxide in the |aresenoe of these ions 

•was in"^s t iga t0d . 

Ferr ic ion was foimd to be unsuitable beoause i t -Baa tepossible t o 

s a in t a in a l a rge e^coess of ISte ion in eoltitions of the prescribed pH 

values. Alusiams ion was foijad to be sa t i s fao tory because i t s ligrdWLted 

oxide normally does not preoipi'toto in solxxtions as aoidio as those mi-

QO'-mtered hero end i t s f luoride eotaplex ion i s r^ty s t a b l e . As a r e s u l t 

of the' esporimeaats desoribsd belcm i t v$^s fouad Hmt the f luoride eoatent 

of uraaiusj poroxid© prec ip i ta tes can IJO reduced to l e s s t^ias 0,V,^ •^en 

the prooipi ta t ion i s done in the presence of a t l e a s t one gras ion of 
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al\Eiisai» for 0<mtf two of fliiorid®, 

fisperiiaeetal 

fho ll.t»rids sont«at cf tha wraniwt pi«ros:ide was det^rsainsd 'b'j^ th» 

foll«^l«,5 prooedtir^* /. tsoit^ied sEĵ pl© of V:m driM p^roKino was %*eat©d 

with perehloric acid aceordtng to the »rb!:od of Willsrd and l^i i t^r ." ' ' 

fe the d i s t i l l a t e (a sol«tioK of hydrofl«oei3.lc'waeid) tl^tro ifsas added 20 

g» of solid soditsi altr«,te, ES K 1 , of t^-! etl^'l alcohol, snd a aeasxmsd 

f«el«sw of s ^ l ^ l Tigt iisdi'sator for eash ?5 ^ « then 4̂ * eodiiira i^fdroxidte 

eolutic^ isms added unt i l the solution i^ss ^ust baslo to i^tityl red. 

fliis aeu^^l l ta t ion «as Inoonvwrtieafc]^ zltsm at To<m t«cjj3@rati«*e but pro-

o«M#d rapidly a t 60® C# She soluticei isas then tilarated trith !i;''4 or 

Wl^ a l ^ t a chloride s o l u t i ^ «xt l l aoidio to ^eth^l red.C^) The use 

^ a peii»a«it eolor s^Mard p*epRr^ b^ blejjding solubioais of sodita 

diolaroa&te m^ o^balto^is oWLorid© csmvx^ a rwprodtisibl® «oid-pr»int. 

For tlie l&rg«r ®swpl«s the aocuaw*̂ '- of th i s t i t ra t imi e^ragared fpcwwibly 

with '^nat of ftotd"l«s0 t i t ra t ions iavolTiats soltation* of 13%© seiae ooa-

o^itratioa* ^ o h better resul ts "wm*© obt&:ljsed thaa ^©a titrmti«yg of 

fl«srld©s with f#rrie ©hl-^ride solutioa «SMIS tdii^^fanaite as ^m SMi-

oater. fV-B al.tmlmm ohlorid© solutions ware s-banAsurdlsed a ^ l n s t sodiisi 

fitter Id® treated 1^ th® abo-?® prooedia^. 

m thg f i r s t series of ^x^xrismAim tjresiitsa parotide ym^a preslpitated 

froM 1 ^ isl* ^ r t i o n s of a solutioii t#iloH ^m 0.10 " in wstmfi sulfate, 

0»07^ M in s-MitjE! fluorido, aaS ÊOQ M is nagaasivm sulfate cind also 

oontaiited 10 g. of ii«3cmitas s^olflsto â id r̂ar;;?iBC aaotcsts of altsains® sul

f a ^ . .All chactic»ls weKTO of ro6~seat qtmli"^. ""he precipitate 'm& either 

fllter<»d off i'?wdlat«ly or f irgt &^\i3^^ t^ stsrad in oontaot with the 

eolutic^ for ten hours. The res'alts aro gi-^i in fable I . 

I ii iiiiiimiiii gi. a a s ^ i pcs'«ir')>:^av^^ract^!v?>.'S«s^ 
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Table I . 

'A® Kffeot of Alix'-.ia.un CulTats irpor. the Fliioride Coat«Rt 
of J^Vanlttti PeroKide iVeoip i ta tes , 

Grae-ioa r a t i o iloyra % f in 
_ _ AlsF stendii^, IVeeipit&te 

/v-1 0 0 0,33 

3»« 0 .C« 

î «G C;6 0 .08 

A-C 0 10 ,90 

A-? 3s 8 10 ,12 

'iheae r e s u l t s show tla&t i f there i s to be l e s s than 0.]^ ' of f l ^ r l d t o 

in th© perosiue th© pnsa-loa r a t i o of almdmsw 1® f luor i fe i s solut ion 

srost be a t l e a s t 3»G. Siiioe on© alis^tiJBia loti edabises witSi s i s f l w j r i ^ 

ioae to giy® th® afja|3a«x ion, a SsS imtio corresponds t o a three-fold 

0XQ0MS of sli^iiauEj» The use of a mmll&r aiaount of iwKgsait*! s u l i ^ t e 

(S g . ) -with the th2^e*>ftjld excess of almiimss did aot cause WE^ s i g n i -

tlomxt iasjf^ass la fl\sorid« ocoitmit. The pers^sSde whi^i mmlysl^ QmQ0 

fl'^^rido ¥»s foyad to oontaln small aisotmts of aluaSawa, es t i aa ted t o bo 

Oiily & few huadredths of a ^ r c©at« Th® aliziorin ap&t tes t^^ ' ' iraas t w ^ j 

a l l e ther ^u*litatl-?e t e s t e pive n e ^ t i v s ro»ul t s for al\iai3:tUK» 

*-n aa dxperisient s imilar to tl^oaa described alxjire a thra©"foM ex

cess of f e r f io su l fa te isas subst i tu ted for t he aluaisassi s u l f a t e . Ifost • 

of th^ iron p ^ o i p i t a t o d as the l^'dratod osi.-le 'rfian the pa was adjusted. 

th ia •was rmrn^md before the peroxide was preoipi ta ted* Sxnom th9 p®r-

axide pr«oip i ta te so obtained was 0.7SJ4 f l w r i d e , iron isaa c l ea r ly ahowi 
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tK̂  be i»f eriijr to altrainum as the complex lag egent. 

the eeoond series of «oi:|̂ pls*Kata was dieslga^ to (ieteraLiae 1^» ef-

feot of taw pr^«rioe of ealolum ion oa the effeotivio^eas of ateaimaa in 

r«9»vinc f l«s r i^« A eolation leae prepared ii^l<^ tram 0»lS M te ta-iKQrl 

sulfate, 0»1S M sodimi fluoride, 8»00 M S« salftarie aeld, m& t#SO M ia 

siSiŜ Meitm sulfabe* After hoatlng th i s solution to SO® G, {mloiisa ^̂ ŝ droadbfie 

•mm s^ded, §5*S g» for each l i t e r of solution. Kie pK of ttwt niscture ŝas 

rai«<i«i to S«$ %• additi<m of ^ » soditai liQf̂ oaei=ie solution. On© portion 

was fil tered iaaedJUatel^ end the fUtra ta reserved for Bxperlsiaat Bj la*© 

olfcer ^te toept a t S0»0® C for 14 hours ajjd tJssn f i l tered for acp©rij*mt 

C, li® t«o fUtwtt^B o<mtaiaed 0.151 and 0.165 g ? r ^ of fluoride per 100 

a l . of B e^d C respectiirely. On t l ^ besiii of -titase as^iljses alu@im£a 

siiilfate was added to IKKS r.l» ali^uote of i^iese f i l t ra tes to gi^re -WM | * » -

eeribt^ al^tslaaixi to fltwride gp^s-ion ratios* A 'shite precipitate which 

fotiaed i s Ut® solubion for aspwiismit C ims fi l tered off prior to addition 

of ^sm alts^ijsua sulfate. Six ipr^ns of assnonium sulfate 'H«I8 added to each 

aliquot and ursaitjs peroxi<to was precipitated in tlw usual raaffii«r« Setae 

of tJw preoipi't»t%»a were f i l t e i ^ off ir^ediatel^y s*̂ © after tea l»ta*s 

©f a^iadtiig, th» results are st«taBrl«ed $a Table I I . 

fable n # 

^-m Iffeotl-TOx^ss of Altiaii«m Sa aasmj-vinE Fluoridai in -Ww 
j ^ s e ^ ^ of OaloiUR 

KxpsrijaeEt 
luEiber 

B-1 

B-S 

Ii-3 

C-l 

C-2 

%«sfa-i<Ma r a t i o 
A1»F 

l i 6 

1:6 

S»6 

St6 

S»6 

Hours 
St i^dis^ 

0 

10 

0 

0 

10 

f5 P in 
?moipi ' tete 

0.41 

2.sa 

0 . 0 ^ 

.QS6 

.0S6 
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the h i ^ result in %p©rim«it B-8 can doubtless be attributed to post-

pP9Qlpit&tl«ei of oalolwa fluoride. Cosaperlsoa of the results in Ifeblea 

I siiwl I I leMs to "ttai ©onolt^ion that the pres^ioe of oalciun does mi 

harra p^^rictod itiat excess oCLcitsa flaoride is allcssed to deposit before 

ireoipltation of 14se uraaijsa peroxide. 

th0 flt»rld® oentent of uraaiua peroscide precipll^ted frsm solu-

tioias whtth also contain Tm^msikm sulfate and eodX%m flus»ride can be 

rediKNpi beloir 0«l^ ^ addition of altraiatsa s u l A t e . There shotild \m a t 

least «m© stm% l«m of al«iim® for &r@ry twj gnei ions of fluoride« 

fhe jtt0semim of oaloiues ixm does no hans pKVTided e%oese oalelisa fluoride 

is rssaoTjed b©fc5r© |reoipl1»tion of the peroxide* Ferrio sulfate cannot 

be substituted for aluaiî Eiaa suH^te* 
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