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The large-scala rescovery Qf‘ta‘anium from materials whiech alec gone
tained great quentitios of fluorides did not give a product which had a
low enough fluoride content to be treated sstisfaotorily by the ether ox
traction process. The objective of the investigations osrried out in
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o e thiz leboratory wes s method of reducing the mmount of fluoride which ac-

commonied the wranium,
e material from which the weanium was recovered in the industrial

pmmss.m e slag contsining (in addition to urenium) megnesiua fluoride,
onleiun and dolomitic limes, erusible dross, and other @‘bs mroduvets Srom
the resotion of magnesium metal and urenium hexefluoride. Most of the
fluoride was removed from this mixture by heeting the roamsted end pround

glaz with sulfwic acid. The residue was miwed with water end muoh of
the osleium sulfete and fluoride, megnesium fluoride, snd hydrated ferric

oxide erd aluming was preciplteted by reducing the acidity., After il
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tering off the precipitate, smmonium sulfate wes added to the solution
and urenium peroxide (UQg2M2C) was precipiteted by addition of hydirogen
peroxide, The pi of the solution was maintained Letween 3.0 and 3.5
during the precipitation by addition of godium Rydroxide. The uranium

peroxide, even after washing, contained betwoen 2 snd 3% fluoride., “he
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parcentage of fluoride could be reduced to 0.5 by precipitating the per-

exlde from & more acidic solution but this reguired the use of ruch larger

asounts of hydrogen peroxide.

Disoussion

Small-gcale prelininary experiments, which need not be reported in de-
tail, indicated that urenium pereoxide precipituted from & solution of
urenyl sulfate which slso contained sodiua fluoride and megnesium, cale
cium, end emmoniunm sulfetes was contaminated with as smich as 0,87 of
fluoride, If the urenium peroxide stood in contact with the soliution for
ten hours beflore being filtered off, the fluoride content of the precipi-
tate inoreased tc es much es 2. These results indieate considersble ed«
sorption of fluoride and post-precipitstion of insoluble {luorides, such
as those of cmleclium end megnesium. A reduction in the oconcentration of
fluoride ion in the solution should cause s decremse in the amount ade
sorbed or post-precipitated. The desired reduction in soncentretion of
fluoride ion may eesily be seoured by eddition of & metal ion, such as
ferric or alumimum, which forms a steble ocomplex ion with the fluoride,
Therefore, precipitation of ursnium perexide in the presence of these ions
wes investigated.

Ferric ion was fownd to be unsuitable because it was Impozsible to
maintein w large excess of the ion in solutione of the presoribed pi
velues. Alumirmum ion wes found to be satisfactory because its hydreted
oxide normally does not precipitate in solutions es acidic as those en-
soumtered here end its flwride conplex ion is very stable. 4As & result
of the exporiments desoribed welew it wms found that the fluoride content

of ursnium poroxide precipitates can e reduced %o less than 0.1. when

the precipitetion is done in the presence of at least one gram ion of
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Exporimantel

The {luoride content ¢f the ureniu poroxide was deftermined Yy the
following procedure. 4 weirhed senmples of the dried peroxide was ‘resbed
with perchloric meid sccording to the msthed of Willsrd and Virler. )
To the diztillate {(a solution of hydrofluceilicimcid) there was sdded 20
£+ of solid modium nitrete, ZE ml. of 957 ethyl aleohol, and & mensurad
volume of methyl red indisator for eash 75 ml. Then 40 zodium hydroxide
solution was added wntil the solution wes jJust basics to methyl red.

This neubtrelization was inoonvenisntly slow at room temperature hut proe-
oseded rapidly et 50° C, The solution was then titreted with N4 or
K/16 alunimm chleride solutlon until acidic to methyl red.(®) Tue use
of a permanent color standerd prejpared by blending solubions of sedium
dichromete and vobaltous chloride ensured & reproducible end-point.

For the larper ssmples the accuracy of this titrstion compered favorebly
with that of asold«base tltrations Involving sclutions of the same cone
ecentration. buch better results were obtained than from titrations of
fluorides with ferric chl-oride solution using thiscyanste as the Indi-
sator. The aluminum chloride molubtions were standardised aspinst godtum
fiveride treated by the slove procedurs.

Im the first geriee of expsriments urenima persxide wea mrecipitated
from 125 mle. portiong of e solubion which wee 0.10 11 in wranyl sullste,
0s07T62 H in sodiw fluoride, and 2,00 ¥ in rasnesiwn sulfete and also
contained 10 g. of esmoniwe sulfeto soxi varring swounts of alwaines sule
foate. A1l shanionls wero of rea-emt quality. %The precinitete wag either
filtered off Lredistely or firgh allowed %o stand in contsot with the

solution for ten hours. The resulis are givan in Table 1.
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Table I.

The Fffeot of Alusimun Cullate Upon the Pluoride Conbtand
of Uraniun Peroxide ‘recipitates.
inent Graa-ion ratio Hours % ¥ in
Shaber 41 sF stendirg Procipitute
Lol D 0 0,93
A 18 O 50
a-3 238 G .23
Aot 318 0 08
AmD 3:6 Q 08
Ami o 10 « 50
L 338 16 12

These results show that if there is to be less than 0.17 of fluoride
in the peroxice the zran-ion ratio of alwmilmumm %o fluorids in soludion
vst be at least 230, Since one alinlmun ion combines with zix fluoride
lons to =ive the mmplex fon, & 336 ratlo corresponds o a three-fold
excass of alumimmme Tho use of o zmmaller amownt of armoniua sulfate
{3 g.) with the throo-fold excess of aluninum did not sause axy sigai-

icant insresse in fluoride content. The peroxide which analyged C.08%
fluoride wes found %o ocontain small smowmtz of aluings, estimsabed to be
only » few hundredths of a per cent. The allizsrin apot %ea%w} wog used;
all cther quelitative deats gave negstive rosults for alumimes.

“n an experiment similar to thwas described above a three-Told ex-
gess of foarric sullate wms substlibuted for the alumimun sulfebe. lost -
of iha lrom precipitated as the hydratad oxida whem the p was adjusted,
This was ranoved before the peroxide was precipitated. Since the per-

oxide preocipliate so obtained was 0,75+ fluworide, iron waa olearly shown
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to be inferior to eluminum as the complexing agent.

The gecor! series of experiments was desigmed to determine the ef-
foct of the pregsenwe of calaium fon on the effectivencss of slumlmm in
renoving fluoride. A solution ves propered vhich was 0,13 M in uranyl
sulfate, 0.13 ¥ sodium fluoride, 2,00 H in sulfuric ecid, and 2,50 ¥ in
magneeiuwn eulfate, Aftor heating this solution to 50° ¢, caleiun hydroxice
vas added, 65.5 g, for sach liter of solution. The P! of the mixture was
reised %o 3.0 by addition of 20/ sodium hydroxi<e solution. One portion
wae filtered irmwdiately end the filtrate reserved for Experimant 3; the
other wag kept at 50.0° C for 14 hours and then filtered for Experiment
C, The tw filtrates contained 0,151 snd 0.153 grems of fluoride per 100
nl. of ¥ and C respectively., On the besis of these analyses elumimm
sulfate was added to 200 ml. sliguote of these filtrates to pive the pre-
seribed sluninum to fluoride grem-ion retios., A white precipitate which
formed in the solution for Exporiment C was filtered off prior to addition
of the alwainum sulfete, Uix grens of ammonium sulfate wae added to each
eliquot and urenium peroxide was precipitated in the usual mmmer. GSome
of the precipitetes were filtered off irmedistely, some after ten howrs
of stending. The results are swrariged in Table 11.

Teble II.

The Effectivencss of Aluminmum in Rsmoving Fluoride in the
Progense of Caloiwm

Experinent Gpan-ion retio Hours % F in
Yunber AlsF Standing Prooipitate
Bel 148 0 0.41
Bw2 1:8 o 2,32
-3 318 o 0.062
Gl 516 0 086
CaB 546 10 +056
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The high result in Hxperdiment D-2 can doubtless be ettribubted %9 prate
precipitation of onloium flwride, Conmperison of the results in Talles
I and II leads Yo the conolusion that tho presence of eslciun does no
hern provided that excess ofileium flusride is ellowed 4o deposit before
precipitntion of the wranfium peroxide.

Swmery
The fluoride content of weanium peroxide precipitated from solu-
tions which aleo contaln magnesium sulfete and godium flwride ocan be
redused below 0.1% by addition of sluminum sulfate. There should be ot
leaet one gran ion of alumimm for every two pre: ions of fluorids.
The presence of caleium ion doss no harm provided oxcess ocaleiwm fluoride
is removed before precipitation of the peroxide. Ierric sulfate cmmmot
be substituted for aluminum sulfato.
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