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ABSTRACT

A uranyl sulfateleach liquor obtained by uranium leaching of El-Sellasample deposits ore was subjected to uranium
extraction using the liquid-liquid technique. Uranium was effectively extracted from sulfate leach liquor by [(10 %)
tri-n-octylamine (TOA)] dissolved in benzene asadiluent. The extraction efficiency was markedly enhanced asthe
concentration of TOA increasesfrom 1 to 10 %. Therelevant factors controlling the extraction process of uranium
using tri-n-octylamine were studied. Thesefactorsinclude the effect of TOA concentration, contact time, and phase
ratio (O/A) v/v. The optimum extraction conditions were chosen. M ore than 98 % of uranium was extracted by 10 %
TOA, at contact time 15 min, phaseratio (V/V,) 1/1and at room temperature. The feasibility of using the TOA for
preconcentration-separation of uranium was assessed by stripping studies. The loaded uranium onto TOA has
been stripped by 100 % when using 5 % Na,CO, as an fficient stripping agent at 15 min contact time, and phaseratio
(O/A) 1/2. Uranium also stripped using 15% (v/v) sulfuric acid, 15 min contact time and phaseratio (O/A) 2/1.
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INTRODUCTION

Uranium needsare going very fast in new millen-
niumlifestyles Uraniumiscongdered asthemansource
to generatethe atomic power aschegp and more quan-
tity of thedectricity can begenerated tofull fill thecoun-
try demands. For recovery of the precious and rare
meta sthrough hydrometalurgical treatments, thereis
the possibility to develop environmental friendly
methods and the vast amount of ongoing research
worldwideunderlinetheenormity of interest in hydro-
metd lurgy. The hydrometallurgical operationsinvolve
many techniques, oneof themain and important of them
was sol vent extraction processing. Thetechnique of
solvent extraction (also caled liquid-liquid extraction)
has played most important roleinanaytical, separation
scienceaswd | asenvironmenta sciences and has been
used sincelongtime(snce1842). For theextraction and
separation of metalsfrom various sources, thistech-

niqueisthevery smples, easily handled and economi-
cally cheapest technique when compared with other
andytica and separation techniques.

Amides/amines arethemain classes of nitrogen
based compounds used for uranium extraction and
separation technology. A great number of amidest® and
amines™*? was used for the uranium extraction from
varioussources. The distribution ratios for the extrac-
tion of uranium and thorium show second- and third-
order dependences, respectively, on the extractant con-
centration for both the N-alkyl and N,N-dialkyl
amides.5 The results of extraction study suggested the
formation of the 1:2:1 uranyl(l1) ion, nitrate
ion and N,N,N,N-tetrabutylsuccinylamide complex as
extracted species.6 Extraction of uranium and separa-
tion of thorium/fission productsfrom hydrochloric acid
solutionsusing tri (iso-octyl)amine as extractant were
investigated.7 The extraction of uranium(IV) from aque-
oussulfuricacid mediaby tri-octylamine(TOA) inben-
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Figurel: Effect of pH on uranium extraction efficiency from
theleach liquor of El-Sellacompositesampleby 0.22M TOA
(in benzene)

zenewasstudied asafunction of variousexperimenta
parameters.8 The recovery of uranium from acid heap
leachliquor usingtertiary amines(tri-n-octylamine) cho-
sen asextractants because of their high selectivity and
efficiency wasinvestigated.9

A tertiary amine, trioctylamine(TOA), for prior ura-
nium extraction from properly prepared acidic leach
liquor (agitationleaching) of El Sdlaminerdizationcom-
posite sample. Uraniumwould thusbeextracted asits
neutra (or anionic) complex whilethe REEs| eft behind
intheleach liguor would subsequently recovered by
using thedi (2-ethylhexyl) phosphoric acid (DEHPA)
solvent.

Accordingly, astock leach liquor of the study El
Sellamineralization composite samplewas prepared
by gpplying theoptimum|leaching conditionsprevioudy
studied Theseincluded 5% v/v sulfuricacid, 1/2 solid/
liquid ratio, and the leaching was performed for 4 h
agitationtime at atemperature 90° C. Analysis of the
obtained leach liquor (pH 1) revealed an assay of 160
ppm for uranium.

EXPERIMENTAL

Chemicalsand reagents

All thechemica susedin thiswork were of analyti-
ca grade(A.R)),

Control analysis

Uranium analys swas spectro-photometricaly de-
termined usingArezenazo-111 at 655 nm.° Inthemean
time, thisanaysiswas confirmed by the oxidemetric
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volumetric determination of uranium usingammonium
metavanadate. Thisprocedureisbased onthetitration
U with ammonium metavanadate NH,VO,; namely

U* + 2NH, VO, + 4H* = UO,? + 2VO*2 +
2NH,* +2H,0 Thus, uraniumin solution should first
betransformed into U** and for this purposeferrous
ulfateisused

Experimental procedure

Inthepresent work, the extraction of uranium from
El-Sdlaleach liquor that hasbeen leached by 5% (v/v)
sulfuricacid at 90° cfor 4 hrswith solid liquidratio 1:2
and assay 160 ppm uranium hasbeen studied through
solvent extraction by tri-octylamine

Thechemica composition of El-sdlapreparedleach
liquorisshowninTABLE 1

Uranium extractionusng TOA

All the extraction experimentswas performed by
mixing equa volumesof theleach liquor and the solvent
(at room temperature) then the two phases separated
from each other using separating funnel after settled
down for few min. Then uranium wasanayzedinthe
agueous phaseto cd culatetheextraction efficiency while
that in organic phase was cal cul ated by difference. The
extraction factors studied invol ved the TOA concen-
tration, the shaking timeand theA/O phaseratio.

TABLE 1: chemical composition of El-Sellaleach liquor

Constituent gl
uo,™ 0.160
RE,O; 0.3
S0,? 0.09
Fe,05 7.9
Ca0 0.76
MgO 0.38
P,Os 0.43

Uraniumstripping

Uranium was stripped from the obtained | oaded
amine (TOA) solvent using sulfuric acid and sodium
carbonate as stripping agents. Uranium concentration
was determined in the aqueous phase after each con-
tact, and the corresponding concentrationintheorganic
phasewas cal cul ated by difference. Thestripping fac-
torsstudiedinvolved the sulfuric acid and sodium car-
bonate concentrations, the shaking timeand theA/O
phaseratio.
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RESULTSAND DI SCUSSION

Results of Uranium Extraction Parameters by
TOA

Effect of pH Valueupon Uranium Extraction

In order to study the effect of pH vaue of thework-
ing El-Sella acidic leach liquor upon the extraction effi-
ciency of uraniumwith TOA, aseriesof extractionex-
perimentswasperformed using different pH va uesrang-
ingfrom 0.4 upto 1.3. For thispurpose, different diquots
of theworking acid leach liquor wereeither acidified
with H,SO, or treated with 10 % NaOH solution to
therequired pH values. Theother extraction conditions
werefixed at an O/A ratio of 1/1 andusing0.22 M %
TOA concentrationfor 15 min. shaking timeat room
temperature. The obtained resultsare summarizedin
TABLE (1) and plottedin Figure (2).
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Figure?2: Effect of shakingtimeupon uranium extraction
efficiency fromtheleach liquor of El Sellacomposite sample

From theobtained results, it isclearly obviousthat
decreasing the acidity of the original leach liquor re-
sultedinincreasing theextraction efficiency of uranium.
Thus, inthefirst experiment of thehigh acidity (pH 0.4),
the extraction efficiency was 53 % while the highest
uranium extraction efficiency (98.75 %) was obtained
at thelowest studied acidity of pH 1.4. It canthusbe
concluded that the uranium extraction efficiency of
98.75% obtained at the pH va ue of 1.0would be con-
Sidered asthe optimum value.

composite sampleby 0.22M TOA (in benzene)

Effect of Shaking Timeupon Uranium Extraction

The effect of the shaking time upon uranium ex-
traction efficiency fromtheacidleach liquor of El Sdla
minerdization compositesampleby TOA (in benzene)
was studied by performing aseriesof extraction ex-
perimentsusing different shaking timesrangingfrom5
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upto 15min. Inthese experiments, the other extraction
conditionswerefixed at 0.22 M (10%) TOA concen-
tration (in benzene) and an O/A phaseratio of 1/1 and
theexperimentswere performed at room temperature.

From theobtained resultsgivenin TABLE (2), it
can beobserved that increasing the shaking timefrom
1to3min. resultedinadight increaseintheextraction
efficiency of uranium from 75%t0 81.2%. Using 15
min. shakingtimeresultedin an extraction efficiency of
morethan 98%

Effect of TOA Concentration upon Uranium Ex-
traction

TABLE 2: Effect of pH upon uranium extr action efficiency
fromtheleach liquor of El-Sellacompositesampleby 0.22 M
TOA (inbenzene)

Conc,

Distribution Extraction
pH Tq?p%—rg Coefficient (D,9) eff.., %
04 752 844 11 53
06 60 100 17 62.5
08 35 125 3.6 78.12
10 4 156 39 98.75
12 2 158 79 98.75
14 2 158 79 98.75

In order to study the effect of TOA concentration
upon uranium extraction efficiency fromthestudy leach
liquor, aseriesof extraction experimentswasperformed
using TOA (inbenzene) in variousconcentrationsvary-
ingfrom 0.022upto0.22M (1upto 10%). Theother
extraction conditionswerefixed at 1.0 pH of theleach
liquor, an O/A phaseratio of 1/1 and 15 min shaking
time at room temperature. The obtained results are
showninTABLE (3) and plotted in Figure (3).

From theobtained results, itisclearly obviousthat
at 0.22M TOA (10%) concentration, 98.75 % of ura-
nium present in the study leach liquor was extracted
corresponding to adi stribution coefficient of 79.

Effect of O/A Phase Ratio upon Uranium Extrac-
tion -Construction of McCabe Thiele Extraction
Diagram

In solvent extraction, equilibrium conditionswould
not alow theextraction of most of themetal speciesin
onecontact except if the O/A volumeraioisadequately
high. In other words, multiple contactswoul d be nec-
essary or rather acountercurrent flow of the organic
and aqueous phases. Thelatter wouldindeed lead to a
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TABLE 3: Effect of shaking timeupon uranium extraction
efficiency fromtheleach liquor of El Sellacomposite sample
by 0.22M TOA in benzene

Shaking  Conc, ppm

Time Dist.ri.bution Extractior
min’ Aq. Org. Coefficient (D) eff., %
1 40 120 3 75
3 20 130 6.5 81.2
5 24 136 5.6 85
10 16 144 9 90
15 15 1585 105.5 98.75
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TOA Conc, M

0.022 (1%) 0.044(2%) 0.11(5%)

Figure3: Effect of TOA concentration (M) upon uranium
extraction fromthe L each liquor of El Sellamineralization
compositesample

maximum possibleloading of the organic phaseat one
end and amaximum possi ble depl etion or exhaustion
of the agueous phase at the other end. The required
number of theoretica stagesthat wouldrealizethisre-
quirement isgenerally obtained by construction of the
corresponding McCabe-Thiele diagram (Ritcy and
Ashbrook)®. Inthisdiagram, theequilibrium curveis
first constructed and to which asuitable operatingline
(whose sloperepresentsthe suitable O/A phasevol -
umeratio) would befitted. Toredizethisobjective, itis
necessary to obtain extraction equilibrium dataat vari-
ousconcentrationlevels. Therefore, aseriesof equilib-
rium experimentswere performed using different O/A
phaseratiosvarying from 1/10 up to 2/1 between the
working TOA solvent (in benzene) and theworking El
-Sdllaacidleach liquor. These extraction experiments
were performed under fixed conditionsof 0.22M TOA/
K concentration, 1.0 pH valueand using 15 min shak-
ingtimeat roomtemperature. Theobtained equilibrium
dataareshownin TABLE (4) and plottedin Figure (4)
intheform of an equilibrium isotherm. To construct the
McCabe- Thieleextraction diagram, an operating line
having aslopeequivaent to aflow rateA/Oratiowas
properly fitted to the obta ned equilibrium isotherm.

> Rev/ew

Accordingly, inacontinuous countercurrent extraction
system, 3 theoretical stageswould berequiredto al-
maost completdy extract theuranium fromtheacidleach
liquor feed of El Sellaminerdization compositesample.
Themaximum obtained uranium saturationlevel of about
1.05 ¢/l inthe organic phase matchesindeed with the
following mechanism shown previoudy; namely

FromtheFigureitisclear that aphaseratio of 5/1
A/O givean extraction efficiency of more than 92%
which considered asoptimum

Resultsof uranium stripping parameters

In order to study the stripping parameters of ura-
nium fromtheworking TOA solvent, sulfuricacid and

TABLE 4: Effect of TOA concentration (M) upon uranium
extraction fromtheL each liquor of El Sellamineralization
compositesample

Conc, Distribution

: Ag. Org. (D) ’
0.022(1%) 64 96 1.5 60
0.044(2%) 35 125 3.57 78
0.066(3%) 8 152 19 85
011(5%) 16 144 9 90
0.22(10%) 2 158 79 98.75
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Figure4: Effect of O/A phaseratioupon uranium extraction
efficiency of uranium by 0.22M TOA in benzenefrom the
loaded liquor of El Sellamineralization composite sample

sodium carbonate was chosen as asuitabl e stripping
agent. Therefore, aloaded solvent samplewasfirst pre-
pared by repeated contacts of asuitablevolumeof the
working TOA/benzene (0.22M) with fresh acid leach
liquor samplestill dmost saturation usnganA/O phase
ratio of 1/1 and 15 min shaking timeat room tempera
ture. Uranium concentration in the prepared |oaded
TOA/ benzene solvent sampl e attained about 1.2 g/l.
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Uranium strippingusing sulfuricacid

Effect of sulfuricacid concentration upon uranium
dripping

Inorder to study the effect of sulfuric acid concen-
tration upon uranium stri pping from the prepared |oaded
TOA/K solvent sasmple (1.2 g U/l) prepared form the
acidleachliquor of El Sellamineralization composite
sampl e, aseries of experimentswasperformed using
sulfuric acid with different concentrationsvarying from
1%t0 20%v/v a an A/O phaseratio of 2/1for 20 min
shaking timeat room temperature. The obtained data
of uranium stripping efficiency and the corresponding
distribution coefficient valuesareshownin TABLE 5
and theobtai ned stripping efficenciesareplotted in Fig-
ures.

From the obtained data, it could be observed that
at sulfuric acid concentration of 5% by volume, about
79% of uranium was stripped. Asthe concentration of
theformer wasincreased, the uranium stripping effi-
ciency progressively increased to exceed 95% at 15%
acid concentration.

TABLE5: Effect of O/A phaseratio upon uranium extraction
efficiency of uranium by 0.22M TOA in benzenefrom the
loaded liquor of El Sellamineralization composite sample

O/A Conc gl Distribution Extraction

Ratio Aq. Org. Coefficient (D) Eff., %
1/10 55 1050 19.1 65.6
1/9 45 1030 22.9 71
1/8 37 980 26.5 76
17 30 910 30.3 87.5
1/6 20 840 42.0 87.5
1/5 14 730 52.1 91.25
1/4 10 600 60.0 93.75
1/3 8 456 57.0 95
1/2 6 308 51.3 95
1/1 2 158 79.0 98.75
2/1 0 80 100

Effect of shakingtime

Theeffect of the shaking timeupon uranium strip-
ping efficiency from theloaded TOA solvent was stud-
ied by performing another series of stripping experi-
mentsusing different shakingtimesrangingfrom 1 upto
20 min. Inthese experiments, the other stripping condi-
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Figure5: M cCabe-Thielediagram for uranium extraction by
10% TOA v/v fromtheacid leach liquor of El Sellacomposite
sample

tionswerefixed at 15 % (v/v) sulfuric acid concentra-
tion) and an O/A phase ratio of 1/1 and the experi-
mentswere done at room temperature.

From theobtained resultsgivenin TABLE (6), it
can beobserved that increasing the shaking timefrom
1to5min. resulted inaincreasein theextraction effi-
ciency of uraniumfrom 70.8%t0 83.4%. Using 20 min.
shaking time resulted in an extraction efficiency of
98.3%

Effect of A/O phaseratioupon uranium stripping

Construction of mccabe-thidestripping diagram

Theeffect of aqueous/organic (A/O) phaseratio
upon uranium stripping from theloaded TOA solvent
sampleprepared fromtheacid leach liquor of El Sella
sediment composite sample by sulfuric acid was stud-
iedintherangefrom 1/1 downtol/4. Inthese experi-
ments, theother stripping conditionswerefixed a 15%
sulfuricacid concentration, 20 min contact timeat room
temperature. Theobtained resultsaregivenin TABLE
7 and plotted in Figure 7 asan equilibrium isotherm.

Uranium stripping using sodium car bonate solu-
tion

Effect of sodium carbonate concentration upon

TABLE 6: Effect of sulfuricacid concentration upon ura-
nium stripping efficiency for theloaded 0.22M TOA/K sol-
vent sample (1.2 g/l) at an A/O phaseratio of 2/1 prepared
fromtheacid leach liquor El Sella mineralization composite
sample

H2S504 conc, Distribution Stripping
conc, % ___PPM___ Coefficient S;2 eff., %
(viv) Aqg. Org.
5% 475 250 38 79
10% 510 180 5.6 85
15% 500 20 23 98.3
20% 600 nil 100

CHEMICAL TECHNOLOGY
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Figure6 : Effect of sulfuric acid concentration upon ura-
nium stripping efficiency theloaded 0.22M TOA/benzene
solvent sample (1.2 g/l) prepar ed from theacid leach liquor El
Sellamineralization composite sample
uranium stripping

In order to study the effect of sodium carbonate
concentration upon uranium stripping fromthe prepared
loaded TOA/K solvent sample (1.2 g U/l) prepared
formtheacidleachliquor of El Sdlaminerdization com-
posite sample, aseriesof experimentswas performed
using sodium carbonate solution with different concen-
trationsvarying from 1%to 20% at anA/O phaseratio
of 1/1 for 20 min shaking time at room temperature.
Theobtained dataof uranium stripping efficiency and

TABLE 7: Effect of shaking timeupon uranium stripping
efficiency by 15% H_SO, from theloaded 0.11M TOA/K sol-
vent samplewith phaseratio 2/1aqg. /org. (U=1.2g/l prepared
fromtheacid leach liquor of El Sellacomposite sample
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the corresponding distribution coefficient valuesare
shownin TABLE 8 and theobtai ned stripping efficien-
ciesareplottedin Figure(8).

From the obtained data, it could be observed that
at sodium carbonate concentration of 1% by, about 40%
of uranium was stripped. Asthe concentration of the
former wasincreased, the uranium stripping efficiency
progressively increased to be 95% at 5% sodium car-
bonate concentration.

Effect of shakingtime

Theeffect of the shaking timeupon uranium strip-
ping efficiency from theloaded TOA solvent was stud-

TABLE 8: Effect of A/O phaseratioupon uranium stripping
efficiency by 15% H,SO, fromtheloaded 0.22M TOA/K sol-
vent sample(U=1.2 ¢/l prepared fromtheacid leach liquor of
El Sellacomposite sample

A/O _ Conc, mgl Distribution Stripping
Ratio Aq. oOrg.  Coefficient S Eff., %
3/1 398 6 66.3 99.5
2/1 590 20 29.5 98.3
1/1 1080 120 9.0 90
1/2 1968 360 54 82
1/3 2340 420 5.6 65
1/4 2640 540 4.9 55

120 +

Shaking  Conc,mgl/l

time Distr_it_)utiona Stripping
min’ Ag. Org. Coefficient S, eff., %
1 425 350 12 70.8
5 500 200 25 83.4
10 525 150 3 87.5
15 550 100 55 91.7
20 590 20 29.5 98.3
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Figure 7 : Effect of shaking time upon uranium stripping
efficiency by 15% H,SO, fromtheloaded 0.22M TOA/K sol-
vent samplewith phaseratio 1/2 org/aq. (U= 1.2 g/l prepar ed
fromtheacid leach liquor of El Sellacomposite sample

04 e .

60 +

Strip. Eff., %

40+
20+

31 211 11 21 31 411
A/O ratio

Figure8: Effect of A/O phaseratioupon uranium stripping
efficiency by 15% H,SO, v/v from theloaded 0.22M TOA/K
solvent sample (U= 1.2 ¢/l prepar ed fromtheacid leach liquor
of El Sellacomposite sample

ied by performing another seriesof stripping experi-
mentsus ng different shaking timesrangingfrom 1 upto
20 min. Inthese experiments, the other stripping condi-
tionswerefixed at 5% Sodium carbonate concentra-
tion) and an O/A phase ratio of 1/1 and the experi-
mentswere doneat room temperature.

From the obtained data, it could be observed that
at shaking timeof 1 min. about 33% of uraniumwas
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TABLE 9: Effect of sod. Car bonateconc. upon uraniumstrip-
ping efficiency for theloaded 0.11 M TOA/benzene solvent
sample (1.2 g/l) prepared from theacid leach liquor El Sella
mineralization composite sample

Na,CO;  Conc, g/l Distribution  Stripping
conc, % Ag. Org. Coefficient S eff., %
1 1 14 0.7 41
2 12 12 1.0 50
3 196 043 4.6 82
5 228 0.12 19 95
10 235 0.05 47 97.9
15 24 0 100
- T
E aw
§ m '
L) 4
2
2 200
L.
% 100 . [}
5 ] T T T T ]
0 30 1000 1300 00 500 2000
uranium in Agq. phase, mg/l

Figure9: M cCabe-Thielediagramfor uraniumstripping by
15% H,SO, vivfromtheloaded 0.22M TOA/K solvent sample
(U=1.2 g/l prepared from theacid leach liquor of El Sella
compositesample

stripped. Asthetime of theformer wasincreased, the
uranium stripping efficiency progressively increased to
be 95% at 20 min. shakingtime

Effect of A/O phaseratio upon uranium stripping
by sodium carbonate

Construction of mccabe-thidestripping diagram

Theeffect of aqueous/organic (A/O) phaseratio
upon uranium stripping from theloaded TOA sol vent
sampleprepared fromtheacidleach liquor of El Sella
sediment composite sampl e by sodium carbonatewas
studiedintherangefrom 1/1 down tol/3. Inthese ex-
periments, theother stripping conditionswerefixed at
5% sodium carbonate concentration, 20 min contact
timeat room temperature. Theobtained resultsaregiven
inTABLE 10and plottedin Figure 10 asan equilibrium
isotherm that i sindi cated that the stripping can be pro-
ceed via4 stages

Fromthefigureit seemsthat aphaseratio of /1A/
Oisoptimum asit attai ned 95% stripping effeciency

CHEMICAL TECHNOLOGY

TABLE 10: Effect of shaking timeupon uranium stripping
efficiency for theloaded 0.22 M TOA/benzenesolvent sample
(1.2 g/l) prepared fromtheacid leach liquor El Sdlamineral-
ization compositesample

Shaking

time _ Conc, gl Distr_it_)utiona Stripping
min, Agq. Org. Coefficient eff., %
1 0.8 14 0.6 33.3
5 14 1 14 58.3
10 1.94 0.46 4.2 80.83
15 225 0.15 15.0 85
20 235 0.05 47.0 95

120 4
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80 | / :
80 1 /
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ext. eff., %
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sod. carbonate conc., %

Figurel0: Effect of sod. Car bonateconc. upon uranium srip-
ping efficiency for theloaded 0.11 M TOA/K solvent sample
(1.2 9/l) prepared fromtheacid leach liquor El Sdllamineral-
ization compositesample

TABLE 11 : Effect of phaseratio upon uranium stripping
efficiency by 5% sod. carbonatefor theloaded 0.22 M TOA/
benzene solvent sample (1.2 g/l) prepared fromtheacid leach
liquor El Sdlamineralization compositesample

O/A _Conc, mg/ Distribution Stripping

Ratio Aq. oOrg.  Coefficient S;° Eff., %
1/3 0.4 0 100
1/2 059 0.01 59.5 99.16
/1 1.140 0.06 19 95
2/1 2208 0.192 11.5 92
3/1 2592 0.336 7.7 72
4/1 3.024 0.444 6.81 63

CONCLUSION

From the obtained resultsit can be concluded that
For the separate recovery of uranium from the pre-
pared leechliquor of El-Sellacompositesample, it was
applied using trioctylamine (TOA) for prior uranium
extraction. The corresponding relevant extraction and
stripping factors have been studied. Accordingly, from
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Figure 11 : Effect of shaking timeupon uranium stripping
efficiency for theloaded 0.22 M TOA/benzenesolvent sample
(1.2g/l) prepared from theacid leach liquor El Sdlamineral-
ization composite sample
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Figurel2: Effect of phaseratio upon uranium stripping effi-
ciency by 5% sod. carbonate for theloaded 0.22 M TOA/
benzene solvent sample (1.2 g/l) prepared from theacid leach
liquor El Sellamineralization composite sample
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Figure13: McCabe-Thielediagram for uranium stripping
by 5% Na,CO,fromtheloaded 0.22M TOA/benzene solvent
sample (1.2 g/l) prepared from theacid leach liquor El Sella
miner alization composite sample

the obtained extraction data it was found that about
100% of uranium could be extracted by using 0.22M
TOA for 15min shakingtimeat pH of 1.0withan O/A
phaseratio of 2/1. From the corresponding M cCabe-
Thideextractiondiagram, it wasfound that threetheo-
retical stageswould berequired inacounter current
system. On the other hand, thestudied stripping factors
indicated that it would be possibleto strip about 98%

> Rev/ew

of theloaded uranium by 15%(v/v) sulfuricacid for 20
min shaking timeand 2/1 O/A phaseratio. Thecorre-
sponding M cCabe-Thiele stripping diagram wasrev-
eled that 3 theoretical stageswould berequiredina
counter current system. On the other hand sodium car-
bonate was a so used as strip sol ution and about 99%
of theloaded uranium was stripped using 5% Na,CO,
with 2/1A/O phaseratio at 20 min shakingtime. The
corresponding McCabe-Thiel e stripping diagram was
reveled that 3theoretical stageswould berequiredina
counter current system
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