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Date: Jume 1, 1949

To: F. L. Steahly

From: ¢. V. Ellison, D. E. Fergusop, T. C. Runion

SubJect: Solvent E:tracfrtion Recovery of Uranium from Metal Waste

A simple and femaible solvent extraction process has beeﬁ developed
through the lsboratory ;tage at CHEL for the recovery of uranium from
metal waste. The proee:éure invelves the solution of waste sludge to
3.0-5.0 K HNO4, aelventg extraction with 15% triﬁutyl phosphate® - §5%
hexane, and subseguent jatrippi‘ng of nranium from the solvent with water.

Ursnium from ORNL mte gludge, Hanford supernatant and Hunford
metal slﬁ&ge has been recovered in‘ene counter-current batch sclvent ex-
traction cycle with a éacontmination of the uranium to 3-7% of the natural
uranium beta activity and to 20-40f of the matursl uranium gemma activity.
The uranium losses weré 0.1% for sludge and Hanford supernateamt.

For Henford sludge the uranium loss was 0.7% in the initial experiments.

The mechanical opérability of this process in e 1 inch lsborstory
colusmn h}a.s been denanaﬁrated with omsz, wvaste sludge. The uranium losses
obtained were ccmpa.raﬁj.e with those obtained in the laboratory batch work.
It is planned to determine optimum column operating conditions using CRNL

sludge within the next few weeks. ILater, the process will be demonstreted

* Tribvaetyl phosphaﬁhe has been used previouﬁly by Iows State College
for purifying thorium from ore contaminates and later by Battelle
Memorial Ins‘kit-ajte for separmting thorium and wranium from low grede ores.
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with full Henford mctivity.

The high ex’srantivé pover of ti‘ibn‘byl phosphate Tor wranyl ion in-
dicates the Tormation e\f a compound bebween uranium and the tributyl
phospha:te; The complex %apparently involves two moleg of the é-oleent and
approzivetely tvo meles %of nitric acid per mole of uranium. The exiraction
of fTission products ia at & minimum ag the selvent nears saturation in

urenivm. Thisg candi‘bimi maat be carefully controlled.

Chemisanl Studies

The golvent e:étmctéion of wranium by tributy) phosphate (Bu ,xa )
has been gtudied in 1abofg-atory bateh experiments. The resulis are
swmsrized us Tuilows:

{2} ﬁm saturationé solubility of mitric acid and uranium in

BuéPE)h is om-ilalf mole of uranium and one mole of nitric

oo B o B@P%. &t this concentration of wranium

in the solvent , uraniom distribution coefficients were not
inflivenced by changes of acidity in the range of 0,1 to 5.0 N,
tempersture in. the range of 10-30°¢., or salt (ﬂ‘aﬂ@—g) conosli-
Tratlom fv the wm of 9-% molar. Egullidrium time between

the solvent a.ml aquecus phases was too fast to measure {i.e.

lese then 10 seconds).
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(2) 4t wrenium coximentrations below the saturation value of the

solvent; uxanium extraction by B&?Qh was markedly improved

by mereasingéacid (EH@B) and salt (mwas) concentrations,
and was mrke{ily reduced by the presence of sulfates snd by
- temperature ixfmreases. However, the deletericus effect of

" pulfates and phosphates was easily overcome by incressing

‘nitric acid céncefntmtio:n ap to 5.0 N.

 fme felléwing regults were obtained using a 209 Ba.),POhe

8¢ hexane mixture a8 & solvent:
(a) Uranium distribution coefficients {orgz/ay) wers
iﬁeérease& from 6.25 at a nitric scid concentration
of So.aa M to 20.5 at 5.46 M (all other variables
remaimng constant). Complexing by §0; and PO
was at a nindmm Iin 5.0 B m:o3.

(1) '{m:m varying the concentration of uranium in the
aqnfeaua phase, ths distribution coefficient reached
a maximzm of 0.55 when the agueous feed wes approxi-
m&t%aly 0.4 ¥ in wranium.
{c) When the ms concentration of the agueous phase
waa varied from 0 to 5 molar, the distribution
coeifﬁcients increased from 0.2% to greater than
300. | | |
The resulis ebétaimé in counter-current batch extraction runs

are summarized in Table I.
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Teble I

Tributyl Phesgha.te mmctign of Uranium from Me‘bal Wagte - Counter=

{:Current Batch Runsy

30tah.§ﬁm~m

Teed: golubion of wante
Solvents: 85% hexane - 154 tributyl phosphate
Serubs 3.0 "'%' mﬁ3

Strip: Water

Equilibrated three mimtes In eounter-cmrrent bateh tubes:
5 extraction atages, 4 scxrub stages, 5 strip stages.

Beta Decon-

, ' B5¥a Botivity |7 Aetivity of
Source of Uranium | of Product Product tamination
firapium Processed | Toss 4 | 8 e/mfmg U My/mg U Faghor
loriL. Siudge 0.1 2  0.001 1.5x10%
im supernatant 0,1 2 0.001 321:101‘L
i Sludge 0.7 5 0.002 32100
Aetivity of aatural U 70 0,005




