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Solvent Extraction of Uranium(VI) froiD. ThoriuJD. (IV}, 
Zirconiurn(IV), or TitaoiuJD.(IV) 
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A m"thud 1~1\11 beer1 de~~eri'-1 fJ~r the lll'p:ual.inu of uranium(Vl) from titanium(Jv), ziroconium(Iv), or 
~horium(I\'), uain~ I!Odium dicthyldithiot·arbarnate &15 a complelling agent and a-butanol for eolvent ellb&ctian. 
Ur.nium has boon determined 11poot.rophotomctrically; 2.35 tu D.4 m(P;. of uranium can be 11epa.rated from 2.39 
t•)9.5:! mg. uft.it"nium, 4.1"13 t.u 18.24 mg. uf zirconium, or 70 tn :!NO mg. nfthorium at pH 2.0. The pH range 
in which the separation can be oarril'!d out. auoOOHIIfnlly is found t.u be 1.!; tn 3.0. The presence of the 
followinp; ions interfere: Cu(u), }'e (u), Fr(m). Co(u), Ni(u), ni(m), {.!r(vi), Mn(vl), W(vJ), Te(rv), Se(lv), Ag(1), 

l'b(n), Hg(u), Zn(n), Cd(u), ~ln(u), ln(m),'l'I(I), As(m), Hn(1v), Oot(•;m), Nh(v), and V(v). 

In an earlier publica.ti!>n1
, the t!Cptl.mtion of titanium from zirconium and thorium by 

solvent extro.ction of the t:upferratA.'"' with 11· butanol has been described. Several methods 
for the solvent extraction of uran.ium(v1), using different complexi11.g agents, have been 
applied11

• Zingaro11 obsen·ed that uranyl ion formed a complt~x with diethyldithiocar
bama.te which is soluble in polar urg1mic soh·ent~:~ like alcohols, ethers, and ketones and also 
in chloroform•. It is well kn'lwn that uranyl salts have some solubility inn-butanol. In 
this case tho uranyl diethyldithi:Jcarbamate complex passes into the organic layer and 
n•Jt the uranyl ion alone,sinco the <:-omplexing &gent is present in large excess. Further, tho 
mmplex: being 11.ppreciably stable and the stability constant of the comJ>lex being of the 
t1rder of 10' 11, it is not likely that froc UO,a"" ion exists in approdahlc a.mounts. The 
present communication rep:>rts tho results of the sepa.rlltion of uranium from titanium, 
zirconium, or thorium by the st.~ I vent extraction method, using sodium diothyldithio· 
carbamate as & complexing agent and n-butanol fur extraction. 
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Solutions of uranylsulphat.c and zirconium oxychloride wore prepared by dirot:t 
weighing and dissolving (B.D.H. Ana.laR) samples in double distilled, 0011-freewater. 

Stock solutions of titanium choloride and thorium chloride were propa.red and 
standardised gravimetrically as titanium oxinate and thorium oxide respectively. Solu
tions of varying concentrations were obtained by suitable dilutions. 

n-Bute.nol used was also of B.D.H . .A.nalaR grade. A0.5% solution of sodium diothyl· 
dithiooa.rbamate was obtained by dissolving a. B.D;ll, reagent sample inn-butanol. 
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A Unicam SP ;"iiJO spectrophotometer was omploye.d for iht' photometric determination 
of uranium, using 1 em gla.ss cells. For pH measurements, aLoods andNoibhrup pH-metal'" 
was used along with gla.sa-ca.lomol electrodes. 

General Procer.lure.-A O.fi% solution of sodium dicthylclithioca,rbama.te \\'&B added 
to tho mixtures of different mot&llic salt solutions taken in different sopara~ing fwmels 
(pH 2.0). After shaking well, the motal contl'lnts of tho n.q1too us layers and orgn.nic layers 
were troo.tcd septtmtcly. Uranium waR dt~t(':rmintld in tho orgau.ic lp.ycr spectroJ•hotomotri· 
cally by comp1uing Lhu abtmrham·ol! against HtandaU'd calibration curves of ura.nylHulpha.te 
complex with sodium cliethylclithincarhamatc at 3H5m(L. The motals in the aqueous layer 
were estimatedgmvimotrically. 

Hepr&rt~,tinn nf lTra11imn a11d 1'itunit~f71.-S<•vcnll mi~ture11 c.ontainingo, 10, Hi, 20ml 
of n.OO:?.M uranyl Aulphuh• and 5, W, lti, 2Cirnluf ll.fi1M titanic chloride were prepared. 
Uranium in Uw orglmil'lRyer was dl1tcrmiJwd 11-s des1·ribl~ll nbovl'i. Titanium in the aqueous 
lo.yor w.ts o11timatccl gr!l.\'imotril'lt1ly as oxinatc3. The reMults arc recorded in Table I. 

TABLE I 

llra.nium (mg.). Titanium (mg.). 

T~&ken. l<'ound. l)i.ff. Taken. Jo'ouml. lJiff. 

2.35 2.30 -o.oa 2.39 2.40 -;1-0.01 
4.70 4.65 --0.05 4.79 4.80 +0.01 
7.05 6.95 -0.10 7.17 7.20 +0.03 
0.40 9.30 -0.10 9.52 9.M i-0.03 

Separation of Uranium a111i Zirco11i'l.lfn.-Several mixtures containing 5, 10,15, 20 ml 
of 0.002Muranyl sulphate and 5, 10, 15, 20 ml of O.OJM zirconium oxycholoride were 
prepared and taken in separating funnols. Uranium was estimated in the organic layer 
spectrophotometrically and zirconium in the aqueous htyer WILB preeipitated as mandelate6 

and ignited to tho oxide. Some of the result~:~ aro shown in Table II. 

TABLE II 

U ra.n i um (mg). 

Tu.ken. Found. !Jill'. 

2.36 2.32 -0.03 
4.70 4.65 ....o.oa 
7,05 7.00 --0'.05 
!).40 9.32 -0.08 

Z i roo n i u m (m g.). 

Taken. Found. DiJf. 

4 ,5{1 

9.12 
13.68 
18.24 

4.50 
9.10 

13.70 
18.25 

-0.06 
--o.02 
+0.02 
+0.01 

SeparalirJn of UraniunL anr.l ThrJrium.-&veral mixtures containing 5, 10, 15,20 ml 
of 0.002M uranyl sulpha to and 5,1 0, 15, 20 ml of 0.061M thorium chloride soultioue were 
tnken in separating funnels anct uranium was flxtr•Lctc>cl in the organic layer 'which was 
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estimated spectrophotomotrically. Thoriuo1 was precipitate(\ in the aqueous layer as 

• oxalate a.nd determined as oxide. The results are recorded in Table III 

TABLE UI 

Uranium (mg.). Thorium (mg.) 
Taken. l<'ound. Dill. Taken. Found. JJilf. 

" :!.35 2.34 -0.01 70 611.6 -o.oo 
4.70 4..70 ±0.00 140 139.5 --(1.60 
7.05 7.ou ±0.00 210 :!011.6 -0.50 
9.40 9.40 +0.06 280 279.0 -1.00 

Eifert of pH.-Sopara tions were performed at different pH values and it was observ· 
ed thiLt for successfulsopar1Ltiuns, the suitable pH w11.s between 1.5 and 3.0· 

Effed of Foreign I unB.-Tho presence of several cations was found to interfere in 
these separations. The ions which have boon found to interfere are: Cu(u), Fe(n), Fe(m), 
C;J(U), Ni(u), Bi(m), Cr(vi), Mo(vi), W(vi), Te(Iv), Se(tv), Ag(I), As(m), Zn(II), Cd(n), 
Hg(u), Pb(u), Sn(Iv), Mn(u), V(v), ln(m), Tl (1), Os(vm), Nb(v). 
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