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ABSTRACT

Uranium leach liquor was obtained by uranium leaching of a technological sample of Gattar GV
area, eastern desert, Egypt. Ore was subjected to uranium extraction using the synergistic organic solvent
technique; the solvent used was mixture of di-2-ethylhexyl phosphoric acid and tributyl phosphate. The
effect of sulfuric acid concentration, effect of leaching time, effect of leaching temperature, and liquid/
solid phase ratio were investigated to produce sulfate leach liquor from GV. Synergistic 0.5 M D2EHPA
and 0.5 M TBP organic solvent agitated with leach liquor solution of GV ( Org./Aq. 2:1) for 5 min at
room temperature were the optimum conditions for uranium extraction of 96 %. Iron co-extracted into the
loaded organic phase with uranium was removed by using oxalic acid (scrubbing process). In this concern,
different parameters were investigated such as, effect of scrubbing time, effect of oxalic acid concentration,
effect of temperature, and effect of organic to aqueous phase ratio.

INTRODUCTION

Uranyl leach liquor obtained by uranium
leaching of a technological sample of Gattar
GV ore was subjected to uranium extraction
using solvent extraction technique. The sol-
vent extraction process in its simplest form
involves two steps; extraction and stripping
(Johnd, 1992). In the extraction step, the or-
ganic solvent is in contact with the liquor to be
treated and the chosen element is transferred
to the solvent. In the stripping step, the loaded
solvent is brought in contact with a suitable
aqueous solution and the chosen element is
transferred from the organic solvent back to
the aqueous phase (Murthy et al. 1970). Re-
cently (Singh et al.,2005) have developed a
novel process based on the synergistic mixture
of 1.5 M D2EHPA (di-2-ethylhexyl phosphor-
ic acid) +0.2 M TBP (tri butyl phosphate) in

paraffin for treating wet process phosphoric
acid for the production of uranium peroxide
(UO,2H,0) yellow cake. The attractive fea-
tures of this process are the relatively lower
cost of TBP compared to TOPO (tri-octyl
phosphine oxide) and also its ability to co-
extract rare earth elements along with urani-
um. The process is comprised of two cycles
of solvent extraction. The first cycle consists
of eight stages of uranium extraction from
wet process phosphoric acid and eight stages
stripping of uranium from loaded extract with
concentrated and reduced phosphoric acid
(55% P,0,). In the second cycle, uranium is
extracted in eight stages from the stripped so-
lution of first cycle after dilution and oxidation
and then iron and rare earths are scrubbed with
30% H,SO, prior to the recovery of uranium
by ammonium carbonate solution. It has been
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observed that during the second cycle opera-
tion of the solvent extraction process an appre-
ciable concentration of iron (1.1 g/L) remains
in the extract and creates problems due to hy-
droxide precipitation during subsequent car-
bonate stripping. A new process based on the
use of steel scrap as a reducing agent directly
in the organic phase in the galvanic stripping
of iron from D2EHPA has been reported (Sun
and O Keefe, 2002). In case of a solvent ex-
traction process, difficulty in stripping iron
from the organic phase of D2EHPA may pos-
sibly be due to the conditions under which it
is extracted. It forms different complexes with
D2EHPA (H,A,) such as Fe (OH)A,(HA),
and Fe(HA,), when it is extracted from aque-
ous phase having different acidities (Shuqiu
and Chen, 1989).When iron is extracted from
a highly acidic and loaded on the D2EHPA
phase, its stripping from it is difficult even
with concentrated H,SO, acid. In view of the
previous difficulty, it is therefore desirable to
examine the feasibility of using other reagents
such as oxalic acid, which has been used on a
large scale for the removal of iron stains from
kaoline, quartz, and bauxite (Bonney, 1994;
Veglio et al. 1996; Ambikadevi and M. Lalith-
ambika, 2000). The use of oxalic acid for re-
moval of iron from alkyl pyrophosphoric acid
has also been reported (Worthington and A.
Magdics, 1984). Iron was removed from the
D2EHPA+TBP extract produced during ura-
nium recovery from phosphoric acid by oxalic
acid (Singh et al. 2006). The results revealed
that a four stage counter-current stripping of
iron has been carried out from an extract com-
prised of 1.5 M D2EHPA+0.2 M TBP+1.12
g/L Fe+14.8 g/L U,0, with 7.5 wt. % oxalic
acid using an organic to aqueous phase ratio
(O/ A) of 3 at 50 °C. This yields an extract
with only traces of iron. From the resulting
extract, a yellow cake exceeding the specifica-
tion of commercial grade has been produced.
The uranium extraction from Gattar GII sul-
fate leach liquor using aliquat-336 in a liquid
emulsion membrane process was investigated
(Maysa, 2003), it was possible to determine
suitable operating parameters. These include

I. AMIN

0.02 M Aliquat 336 in kerosene (5 wt. % Span
80) and a sulfuric acid concentration of 15-30
g cm? in the external feed phase. A maximum
volume ratio of 1:1:80 for a uranium concen-
tration in the feed liquor 1.2 g cm™ with a
molarity of the internal phase slightly over 1
M Na,CO, and for about 25 min mixing time
at 180 rpm would lead to complete uranium
transfer. The present study aims to the removal
of iron from loaded synergistic D2EHPA and
TBP organic solvent produced from extraction
of uranium from Gattar GV to produce pure
uranium stripped solution and finally produc-
tion of iron free yellow cake.

EXPERIMENTAL

Material

Leaching experiments

A number of experiments was performed
using 50 g portions of the powdered sample
(-5:160 mish size) in a glass beaker then add-
ing the desired amount of sulfuric acid (1 to 40
%) with mass/volume ratio ranged from 1/1 to
1/4 the reaction carried out at different times
from 0.5 up to 7 hr at different temperatures
from room temperature (about 298 K) up to
333 K and the obtained reaction slurry was
thoroughly mixed. After leaching experiments
were ended it subjected to the filtration and
then the leaching efficiencies were calculated.

Solutions and reagents

Stock solution of uranium (1000 ppm)
was supplied from AccuStandard, USA. All
chemicals and reagents were of A.R. grade
and used without further purification. Fe was
determined by atomic adsorption spectrometer
(GBC 932- AAS).

Analytical procedures

Uranium was analyzed in the correspond-

ing aqueous phases using Arsenazolll reagent
under different conditions (Marczenko, 1976)
for this purpose, a Lambada UV/VIS spectro-
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photometer (Perkin-Elmer, USA) was used.
In addition, uranium was also analyzed by an
oxidimetric titration method against ammo-
nium metavanedate in the presence of diphe-
nylamine sulfonate indicator prior to titration;
proper reduction of uranium was performed
using ferrous sulfate (Ritcey and Ashbrook,
1984). The representative sample of Gattar
V composite sample used in this study was
obtained from Gattar GV by Nuclear Materi-
als Authority ( NMA).

Extraction process

The experiments were carried out by batch
technique. Uranium extraction experiments
were carried out in mechanically agitated bea-
kers containing 50 mL of leach liquor solution
of (1.1 g/l) uranium with diethylhexyl phos-
phoric acid (D2EHPA) and tributylphosphate
(TBP) synergistic organic solvent to aqueous
phase (O/A) ranged from 0.2 to 3, the vessel
was immersed in a water bath controlled at
different temperatures. The content was agi-
tated with a constant stirring rate of 400 rpm,
at the preset times, after stirring the organic
phase was separated from the aqueous phase,
and the concentration was analyzed. The con-
centration of extracted uranium was deter-
mined from the difference between the initial
and final concentrations of uranium in aque-
ous solutions.

Scrubbing process

The organic extract may still have high
concentration of undesirable iron (4685 ppm).
Scrubbing of the organic extract is convention-
ally carried out using an aqueous solution of
oxalic acid. Because the scrubbing process is
an important step towards getting high grade of
yellow cake product, the optimum conditions
should be determined by studying the effect
of the factors controlling the efficiency of this
process such as the oxalic acid concentration,
scrubbing temperature and scrubbing stirring
time. In this concern, 50 mL of loaded organic
solvent containing 1.056 g/l uranium and 4685
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ppm iron of was agitated with different con-
centrations of oxalic acid ranged from 1 to 20
g/100ml; the vessel was immersed in a water
bath controlled at different temperatures (298-
333 K). The content was agitated with a con-
stant stirring rate of 400 rpm. The preset times
after stirring, the organic phase was separated
from the aqueous phase, and the concentration
was analyzed. The concentration of removed
iron was determined from the difference be-
tween the initial and final concentrations of
iron in aqueous solutions.

Stripping process

Stripping of the extracted uranium from the
organic layer was successfully performed us-
ing different concentrations of sodium carbon-
ate '2°(g/100ml). The stripping investigations
were carried out to choose the best conditions
that can successfully strip uranium from the
organic phase. The effect of stirring time from
0.5 to 30 min. and temperature from 298 to
333 K were studied.

Calculations

The percent yield (Y%) and the distribu-
tion coefficient D were calculated from the
equations:

[U]l'eed solution — [U]raﬂ'inale

Yield (Y %) = = 100

[U]l'eed solution
The distribution ratio (D) was calculated
from the equation:

Total concentration of uranium in organic phase

D=

Total concentration of uranium in aqueous phase

RESULTS AND DISCUSSION

Leaching of Gattar GV Ore Using
Sulfuric Acid

Effect of acid concentration

In order to study the effect of acid
concentration upon the leaching efficiency of
Gattar GV composite sample, series of leach-
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ing experiments were performed using differ-
ent acid concentrations ranging from 1% up
to 40 %. The experiments were carried out
under fixed conditions of 298 K leaching
temperature for 5 hr., and 3/1 volume/mass
ratio. The obtained data were plotted on Fig.
(1). From this figure, it is clearly obvious
that 40 % acid is the economically preferable
specially other leaching factors are taken into.
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Fig.1: Sulfuric acid concentration as a function
of uranium leaching efficiency percent (Stirring
time = Shr, v/m ratio =3:1 and room temperature)

Effect of liquid /solid ratio

In order to study the effect of liquid /solid
(v/m) ratio upon the leaching efficiency of
Gattar GV composite sample, series of leach-
ing experiments were performed using dif-
ferent liquid /solid ratio ranging from 1/1 up
to 4/1. The experiments were carried out
under fixed conditions of 298 K leaching
temperature for 5 hr., and 40% sulfuric acid
concentration. The obtained data are plotted
on Fig. 2. From this figure, it is clearly obvi-
ous that the leaching efficiency increasing as
the acid amount increases until the experiment
number three (L/S equal 3/1). Later experi-
ments did not show any leaching efficiency
improvements.

Effect of the leaching temperature

To investigate the effect temperature upon
leaching efficiency of uranium from Gat-
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Fig.2 : Liquid to solid (v/m) ratio as a function
of as a function of uranium leaching efficiency
percent (Stirring time = Shr, sulfuric acid concentration
=40 % and room temperature)

tar GV composite sample, series of leaching
experiments were performed using different
temperatures ranging from 298 to 333 K. The
experiments were carried out under fixed con-
ditions of 1/2 S/L ratio, reaction time of 5 hr,
and acid concentration 40%. The obtained
data are plotted on Fig.3. From this figure, it is
clearly obvious that leach efficiency increase
from about 80.6 to 95.0 % at 298 and 333 K
respectively. From economical point of view,
298 K was chosen to be the reaction tempera-
ture.

Effect of leaching time

In order to study the effect of reaction
time upon uranium leaching efficiency from
Gattar GV composite sample series of leach-
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Fig. 3: Effect of temperature on uranium
leaching efficiency percent (Stirring time = Shr,
sulfuric acid concentration = 40 % v/m ratio = 2:1)
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ing experiments were performed at different
time ranging from 0.5 hr to 7 hr. The experi-
ments were carried out under fixed other con-
ditions of 3/1 v/m ratio, temperature of 298 K,
and acid concentration 40%. The obtained data
were plotted on Fig. 4. From this figure, it is
clear that the leaching efficiency is increasing
as the reaction time increases from 0.5 hr to 4
hr from about 12.4% to about 91.2 % respec-
tively, and no high leaching efficiency increase
by increasing the stirring time more than 5 hr;
so that the optimum time is 5 hr.

Uranium Extraction Process
Effect of organic to aqueous phase ratio

The extraction of uranium from Gattar
GV leach liquor sulfate solution was studied
at room temperature. The extraction of ura-
nium with synergistic organic solvent (0.5 M
D2EHPA and 0.5 M TBP) was investigated
by varying the organic to aqueous phase ratio
from 0.2 to 3.0. The extraction was performed
at room temperature (298 K) during stirring
for 5 min. The results are represented graphi-
cally on Fig. 5 as a relation between organic/
aqueous phase ratio and uranium extraction
efficiency percent. The extraction percent in-
creases with the increase of organic phase to
aqueous phase to reach 97.7 % for org./aq.
3:1, while it reached to 82.9 % in the case of
org./aq. 1:3.
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Fig.5: The organic to aqueous phase ratio as
a function of uranium extraction efficiency
percent (0.5 M D2EHPA+0.5 M TBP, stirring time =
Smin. at room temperature)

Effect of D2EHPA/TBP molar ratio

The extraction of uranium from leach li-
quor sulfate solution using (0.5 M D2EHPA
and 0.5 M TBP) mixture solvent was achieved
under room temperature and organic to aque-
ous phase ratio 2:1. Different molar concen-
trations of D2EHPA and TBP in the range of
0.33 to 3.00 were used and stirring time of 5
min. The results are graphically represented
on Fig. 6. The results indicate that the uranium
extraction efficiency percent increases with
the increase of D2EHPA concentration while
it decrease with the increase of TBP concen-
tration. The uranium extraction efficiency
percent reached to 98.3% by using D2EHPA/
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Fig. 4: Stirring time as a function of as a
function of uranium leaching efficiency percent
(Temperature =298 k, sulfuric acid concentration
=40 %, v/m ratio = 3:1)

Fig.6 : D2EHPA/TBP molar ratio as a function
of uranium extraction efficiency percent (org/
aq. phase ratio = 2:1 , stirring time = Smin. at room
temperature)
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TBP equal 3:1 while the extraction efficiency
decreased to 82.6 % by using D2EHPA/TBP
equal 1:3.

MOSTAFA

Effect of temperature

The extraction of uranium from the leach
liquor sulfate solution at different temperature
was investigated. The extraction experiments
were carried out by contacting the leach liquor
sulfate solution with (0.5 M D2EHPA and 0.5
M TBP) for 5 min. while the org./aq. ratio was
fixed at 2:1, the temperature of extraction was
varied from 298 to 333 k. The results on Fig. 7
shows that the extraction percent is slightly in-
creased from 96.0 to 97.0 % only with the rise
of the temperature from 298 to 333K. So that,
the extraction process was preferable at room
temperature from economic point of view.

Effect of oxidation state

The effect of the oxidation state on ura-
nium extraction from Gattar V leach liquor
sulfate solution was investigated at org. / aq.
phase ratio equal to 2:1. All experiments were
performed using a mixture of 0.5 M D2EHPA
and 0.5 M TBP during stirring time for 5 min.
at room temperature. Figure (8) shows clearly
that the extraction of uranium increases with
the increase of the oxidation state 97% at 700
mv while the uranium extraction efficiency de-
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Fig. 7: The extraction temperature as a function
of uranium extraction efficiency percent (org/
aq. phase ratio = 2:1 , stirring time = 5min. and 0.5 M
D2EHPA+ 0.5 M TBP)
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Fig. 8: The oxidation state as a function of
uranium extraction efficiency percent (org/
aq. phase ratio = 2:1 , stirring time = Smin. at room
temperature and 0.5 M D2EHPA+0.5 M TBP)

creases by reducing the leach liquor solution
with iron to reach its minimum value of 50%
at 330 mv. The oxidation state of the Gattar
V leach liquor sulfate solution was measured
as 520 mv, at this oxidation state the extrac-
tion efficiency was 96% and by oxidizing the
solution using hydrogen peroxide to 700 mv,
the uranium extraction efficiency increase
with small value from 93 % to 97%. So that
the preferred extraction oxidation state is 520
mv.

Effect of stirring time

Stirring time is an important factor in de-
termining the efficiency of uranium extrac-
tion processes which involve mass transfer
between two liquids. The effect of stirring
time was investigated between 0.5 and 30.0
min, at extraction temperature 298 k.The
results represented on Fig. 9 reveal that (i)
within half minute; the extraction efficiency
reached 70.6% indicating that the extraction
is very rapid. (ii) Stirring time has a positive
effect on the extraction efficiency which in-
creased to 96 % within 5 min. Beyond 5 min.
stirring, the increase of extraction efficiency
was too small to be neglected. Based on these
foundations, the effect of other parameters on
the extraction of uranium with a mixture of
0.5 M D2EHPA and 0.5 M TBP was studied
keeping the stirring time constant at 5 min.
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Fig.9: Stirring time as a function of uranium
extraction efficiency percent (org/ag. phase ratio
=2:1, at room temperature and 0.5 M D2EHPA+0.5 M
TBP)

McCabe Thiele diagram for extraction of
uranium

Uranium extraction equilibrium curve
(Fig. 10), was used to calculate the number
of counter current stages required to achieve
about 98.3% extraction yield at room tempera-
ture. The operating line was drawn according
to the uranium concentration of the feed solu-
tion. The number of stages to obtain a yield
0f 98.3% according to the method of McCabe
Thiele was found to be 3.00 stages.

Scrubbing Process Using Oxalic Acid

During the uranium extraction process
from the Gattar V leaching liquor sulfate solu-
tion, iron was extracted with the uranium and
loaded on the organic phase, so the produced
yellow cake will include a high concentration
ofiron. So that, scrubbing or (stripping of iron)
before stripping and precipitation of the urani-
um from organic phase is a necessary process.
Many trials have been studied in the previous
works for scrubbing process (Sing et al.,2006).
Table (1) summarizes the effect of various re-
agents studied for the stripping of iron from
the organic phase of 1.5 MD2EHPA+0.2 M
TBP loaded with 10 g/L Fe at (Org/ Aq.) ra-
tio equal to 1 and 27 °C (Singh et al. 2006),
the contact time is maintained at 20 min for
all the test runs. The stripping efficiency of the

Fig.10: McCabe Thiele Diagram for Extraction
of uranium (org/aq. phase ratio = 2:1 , at room
temperature, stirring time = 5 min., oxidation state = 520
mv and 0.5 M D2EHPA+0.5 M TBP)

Table 1 : Effect of various reagents on removal
of iron (Singh et al., 2006)

Reagent Concentration, M D Removal of iron, %
Citric acid 0.5 208 4.8
Oxalic acid 13 0.4 70.0
HCI 2.0 133 15
H,S0, 54 15.6 6.9
Sodium oxalate 0.2 572 1.7
Ammonium oxalate 0.5 0.8 55.0

Organic extract: 1.5 M D2EHPA + 0.2 M TBP + 10 g/l F, phase ratio
org/aq/ =1 and 27 °C

studied reagent is found to follow the order:
oxalic acid, ammonium oxalate, hydrochloric
acid, sulphuric acid, sodium oxalate and citric
acid. Hirato et al., 1992 have observed 83%
stripping iron in a single stage with 2 M HCl
from the organic phase comprised of 0.3 M
D2EHPA+0.6 M TBP+2.4 g/L Fe, the poor
stripping of iron (7.53%) obtained as showing
in (Table 1) is most likely due to difference in
the concentration of extractant and mole ratio
of D2EHPA and TBP, it is of interest to exam-
ine the stripping behaviour of oxalic acid for
uranium, accordingly in further experiments,
organic phase of 1.5 M D2EHPA+0.2 M TBP
loaded with 14.80 g/L U,O,, 1.0 and 5.0 g/L
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Y (IIT) separately (representing the concentra-
tion of these metal ions in the extract) have
been equilibrated with 10% oxalic acid solu-
tion using Org/ Aq. =1 at 27 and 55 °C respec-
tively, the stripping of uranium and yttrium
are found to be 0.2% and 90%, respectively, at
both the temperatures. Similar observation has
been reported by Hung et al. ,1990 for strip-
ping of rare earths loaded in D2EHPA by ox-
alic acid. Since oxalic acid gives satisfactory
results for effective stripping of iron and rare
earths with insignificant loss of uranium, the
rest of the work in the present investigation
has been carried out only with oxalic acid.

Effect of scrubbing time

The effect of stirring time was studied in
the range of 0.5 to 30.0 min. The stripping
percentage of iron from the organic phase
comprised of 0.5 M D2EHPA and 0.5 M TBP
loaded with 4.685 g/L iron obtained by strip-
ping with 15 % oxalic acid as a function of
contact time at room temperature (298 k) is
shown on Fig.11. Equilibrium is attained af-
ter 10 min stirring of phases, irrespective of
the concentration of iron in the loaded organic
phases. Similar behaviour has been reported
for iron stripping from an alkyl pyrophospho-
ric acid extractant (Worthington and Magdics,

Iron removal efficiency %

000 +————+——t+——t+———t——t—rF+—
1000 1500 2000 2500 3000 3500

Time, min
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1984).
Effect of oxalic acid concentration

The effect of oxalic acid concentration on
iron stripping from the organic phase loaded
with 4.685 g/L Fe has been studied at room
temperature and stirring time for 10 min. The
results are given on Fig.12. It is seen that
stripping percentage of iron increases with
increasing oxalic acid concentration. The opti-
mum condition for effective stripping is found
at 15% oxalic acid solution as stripping agent
at 298 k for 10 min. by using these conditions,
the iron stripping efficiency in 15 % oxalic
acid phase was observed 88%.

Effect of iron removal temperature

The stripping of iron from the loaded 0.5
M D2EHPA and 0.5 M TBP organic phase
was investigated at different temperatures.
The stripping experiments were carried out by
stirring the loaded organic phase with 15 %
oxalic acid solution for 10 min. while the org./
aq. ratio was fixed at 1:2, the temperature of
extraction was varied from 298 to 333 k. The
results on Fig. 13 shows that the iron strip-
ping efficiency percent increased from 88.0 to
97.0% with the rise of the temperature from

100.00
90.00 3
80.00
70.00
60.00 T
50.00
40.00 1
3000 3
2000 1
10.00 3
000 +—=———""F———F+——— =t
10.00 15.00

Iron removal efficiency %

Oxalic acid concentration , %

Fig.11: Stirring time as a function of iron
removal from organic solvent loaded with
uranium (Oxalic acid concentration = 15 %, org/aq.
ratio= 1:2 at room temperature)

Fig.12: The oxalic acid concentration as a
function of iron removal from organic solvent
loaded with uranium (Stirring time = 10 min., org/
aq. ratio= 1:2, room temperature)
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Fig.13: Temperature as a function of iron
removal from organic solvent loaded with
uranium (Stirring time = 10 min., org/aq. ratio= 1:2 at
Oxalic acid concentration = 15 %)

298 to 333K.
Effect of organic to aqueous phase ratio

A series of experiments was performed
with different organic phase to oxalic acid ra-
tios ranging from 0.25 to 4.0. The experiments
were conducted using 15% oxalic acid as strip-
ping solution and stirring time 10 min under
heating at 333 k. From the results represented
graphically on Fig. 14, the iron stripping ef-
ficiency was increased by increasing the Org/
Aq phase ratio reached 97 % at Org/Aq phase
ratio equal to 1:2.

Stripping of Uranium From Extract
Organic Phase

The iron free extract organic phase is then
subjected to uranium stripping to produce
highly pure grade yellow cake by stripping
process using sodium carbonate.

Effect of sodium carbonate concentration

The stripping process of uranium from
the synergistic 0.5 M D2EHPA + 0.5 M TBP
mixtures at room temperature and org / aq
phase ratio is equal 1:4 by using 15% sodium
carbonate (wt/v) was investigated. From Fig.
(15), it is noticed that the uranium stripping ef-

Fig.14: The organic to aqueous phase ratio
as a function of iron removal from organic
solvent loaded with uranium (Stirring time = 10
min., temperature = 333 k at Oxalic acid concentration
=15%)
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Fig.15: Sodium carbonate concentration as
a function of uranium stripping efficiency
percent (Stirring time =10 min. at room temperature)

ficiency percent is increased by increasing the
concentration of sodium carbonate to reache
95 % using 15.0 % (wt/v) solution of sodium
carbonate.

Effect of uranium stripping stirring time

The effect of stirring time on the strip-
ping of uranium was studied in the range of
1.0 — 30.0 min. From Fig. (16), it is noticed
that the uranium stripping efficiency percent
is increased by increasing the stirring time to
reache 95.0 % at 10 min. Uranium was stripped
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Fig.16: Stirring time as a function of uranium
stripping efficiency percent (Sodium carbonate
concentration =15 % at room temperature)

from the loaded organic phase with 15% wt/v
sodium carbonate solution.

Effect of aqueous to organic phase ratio

In order to study the effect of the aqueous/
organic phase ratio upon uranium stripping
efficiency from the uranium-loaded solvent
sample of GV composite sample, a series of
stripping experiments were performed using
Org. /Aq. ratios ranging from 1/1 down to
1/5. In these experiments, 15 % wt/v sodium
carbonate solution was used and the time was
fixed at 10 min. The obtained data given in
Fig. 17 revealed that, the uranium stripping
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- E
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26000 T
=
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Fig.17:Aqueous to organic phase ratio as
a function of uranium stripping efficiency
percent (Sodium carbonate concentration =15 % at
room temperature and stirring time =10 min.)
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efficiency increased by increasing the aqueous
to organic phase ratio to reache 95 % at aq.
/org. ratio equal 4:1.

CONCLUSION

From the obtained results, the uranium
leaching efficiency increased to reach 91.2 %
by stirring 40 % sulfuric acid for 5 hr at room
temperature and by using aqueous to mass
phase ratio equal to 3:1.

For uranium extraction process; a syner-
gistic 0.5 M D2EHPA and 0.5 M TBP organic
solvent was used at room temperature and
mixed with the GV sulfate leach liquor solu-
tion by org/aq. phase ratio equal 2:1 and stir-
ring for 5 min. by applying these conditions,
96 % of the uranium in the GV sulfate leach
liquor was successfully extracted. A process
for the removal of iron with oxalic acid from
the extract synergistic 0.5 M D2EHPA and 0.5
M TBP organic solvent is obtained. It is con-
cluded that, 15 % oxalic acid was suitable for
removal of 88.0 % of the iron content in the
loaded organic phase with uranium, while by
increasing the temperature the iron removal
efficiency increased to reach 97.0 % by apply-
ing the same conditions under org/aq. phase
ratio equal 1:2 and stirring time for 10 min.
The uranium was stripped from the iron free
extract organic phase by using 15 % sodium
carbonate solution for 10 min stirring time,
these conditions strip 95 % of the loaded ura-
nium. The striped uranium solution was used
to precipitate the uranium and filtered as a per-
oxide hydtrate, washed, dried, and calcined at
400°C to obtain UO, powder.
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