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ABSTRACT

The present study aims to make modification on radiochemical procedure
used for U-isotopes determination at Nuclear Materials Authority (NMA).
A radiochemical technique for analysis of U-isotopes was carried out for
stream sediment sample collected from Wadi El-Reddah and al so for refer-
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ence soil sample of International Atomic Energy Agency (IAEA). Theura
nium was extracted from the matrix elements with trioctyl phosphine oxide
(TOPO) and Di-2-ethylhexylphosphoric acid (D2EHPA) and stripped with
0.75M Na,CO, solution. Modifications were performed for the procedure to
give highest extraction. The obtained result of modified technique for asoil
reference sample gave a greatly similar result to those obtained by the o-
spectrometry method of | AEA for analysis of U-isotopes.
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INTRODUCTION

Uraniumiswidely distributed lithophilemetdlicd-
ement. It may be present asasignificant componentin
someminerds(e.g. uraninite, uranophane, brannerite,
uranophane and carnotite) or asan accessory element
inothers(e.g. zircon, apatite, alaniteand monazite).
The natural uranium consists of threeisotopes; 28U,
28 and?**U with abundances of approximately 99.27,
0.72 and 0.054%, respectively. Thethreeisotopesare
a-emitters as follows; 1) 28U decay by a-emission into
Z4Thwhich decays by betaemissioninto protactinium
(®*Pa).®*Padecaysby betaemissioninto 2*U, ii) U
decaysby a-emission into thorium (¥°Th) and iii) 2°U
decaysby a-emission into thorium (Z1Th) whichisthen
decayed by betaemission into protactinium (Z'Pa)!Y.

The uranium concentration and U-isotopic ratios
are usually detected and determined in various envi-

ronmenta, geologica and biologica samplesby differ-
ent non-destructiveand destructivetechniques. Thenon-
destructivetechniques aremostly achieved by y-spec-
trometers (e.g. Nal- and HPGe- detectors). They are
carried out on the bulk sampleswithout the need for
complicated and time consuming radiochemica meth-
ods?. On the other hand, the destructive techniques
are carried out through several analytical methods (e.g.
a-particlespectrometry, fluorimetry, kinetic phospho-
rescence, neutron activation analysis... etc). Among
these techniques, a- particle spectrometry isthe most
common to obtain theisotopic composition and can
detect low uranium levels (below ngl?). Itsdetection
limitis100- 1000 times|ower than y-spectrometryt.
Thistechniqueismostly used for detectionand analysis
of U- aswell as Th-isotopes, particularly inthe envi-
ronmenta and water sampleswhich are characterized
by low level activity concentration24,
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Inaddition, itisuseful techniquefor geologica stud-
ied>" characterization of nuclear wastes®, nuclear
decay datameasurments*? aswell asthe studiesre-
lated to health and security!**16. Also very useful to
determine recent uranium deposits. Stream sediments
remain the most important medium for geochemical
exploration. According to IAEA 7, surficia deposits
cons dered from themost important termsfor uranium
production, most depositsbelonging to surficial depos-
itsare of recent ageand arefound in surficia depres-
sion, solution cavities (Karst) or near-surfacejointsand
fracturesystem. Uranium occursamost exclusively as
secondary minerads (hexaval ent stage) or adsorbed on
other materias. Because of their relatively young age,
they arenot easily detected by the conventional radio-
metric method of surveying*”). So herecometheim-
portances of a phaspectrometry techniquein which
can determi nethe concentration of recent depositswhich
other techniquescan’t do it. In addition, it is important
to make some modification on radiochemical proce-
dure of alphaspectrometry to get better extraction for
uranium,

SAMPLESAND METHODS

Reagents

TOPO and D2EHPA sol ventswere obtained from
Merck Co., and wereused without further purification.
Uranium stock solution has aconcentration of 1000
ppm and was prepared by dissolving uranyl nitrate UO,
(NG,),.6H,0in0.01M HNO,. All other chemical re-
agentswereof andytica grade(AR).

Samples

Three stream sediment sampleswere selected for
the present study. The collected samplesare represent-
ing sediment in horizonta scalefrom theupper layer of
Weadi El-Reddah (about 30 cm degpth). In addition, one
standard soil sampleof low U-activity concentration
fromIAEA (IAEA-312) wasre-anayzed and used as
reference sampleto control theana ytical procedure.

Methods
Method for modification

Spectrophotometric determination of uranium (V1)
usingArsenazo (1) for the experiments of modifica-
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tion(dl,
Alphaparticlespectrometry

Theprocedureof dphaparticle spectrometry iscar-
ried out through severd stepsincluding sample prepa
ration, radiochemical separation, sourcepreparationand
a-counting!'®22, Sample preparation aimsto convert
thesampleintoathinlayered, chemically isolated form
that can be placed into the spectrometer and counted
with aminimum of interferencesand sdlf absorption. It
isoften an extensve processand requires severd steps
including; i) sampledigestion (preliminary treatment),
1) uranium separation and purification andiii) source
preparation. Theuranium separationisusually carried
out using different techniques such as co-preci pitation,
liquid-liquid extraction, ion exchange and extraction
chromatography. Severa methodsand flow chartshave
been reported in different literaturesfor sample prepa
ration of U-analysisusing a-particle spectrometry!?2*
26)

Themodification for radiochemical procedurefor
analysisof U-isotopesusing a- particle spectrometry
wasn’t used before at Nuclear Materials Authority
(NMA). Therefore, the present study isan approach -
recorded for thefirst time at NMA-for establish the
optimum conditionsfor preparation samplesof interest
to U-isotopesanadysisusing o- particle spectrometry.

Sampledigestion

It is performed to homogenize the sample and to
prepareit for the subsequent chemica processing. The
crushed sample(>2mm) isdried at 110°C in an oven
until constant. Then ashed withHNO,to achieve oxida-
tion of organic carbonat 550°C. A suitable weight of the
ashed sample (about 5 g of soil ash and about 0.01 g of
the stream ash) was analysed and then the 22U tracer
(100 mBq) was added. The samplewasdigestedina
mixtureof both nitricand hydrofluoricacids(40: 20ml)
a atemperatureof (70-802C) givingwhiteresdue. The
residueisdissolvedin8 M HNO, thenthesamplesolu-
tionisboiledfor 30 min after adjusting thesolutionsvol-
umeupto 100ml. Twoml of H,O, areadded to change
theuranium from thetetrava ent stateto the hexavaent
one(steps 1& 2, Figurel3).

Sour cepreparation
The electrodeposition technique was applied for
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source preparation in the present study. The elec-
trodeposition cell wasmanufactured locally. Itswall is
made of Teflon, which makesasagood insulating from
€l ectricity and aspreventing adsorption of any radionu-
clideontheéectrolytedongthewal. Theanodeof the
cdlisaspird of platinumwire Thestainlesssted screw
cap servesascathode and holdsthestainless sted disk
onwhichthedeposition istaken place. The exposed
cathode areais 3.14 cm? whilethe height of thecell is
34 mm, enough to contain about 10 ml of eectroplating
solution without losing any thing through progressive
theeectroplating. Thedectroplated uraniumisinthe
form of ammonium format (ammonium oxaate, anmo-
nium chloride or ammonium sul phate or combinations
of these el ectrolytes?”,

Theammonium oxa atewas preferredin our study
becauseit’s faster and less sensitive to experimental
variationsand impuritiesinthee ectrolyte. The eluted
uraniumistransferred intotheeectrolysiscell fromthe
crystalization dishwith 0.4 ml of 4M HCl, threetimes
by 1 ml of (NH,),C,O, (4%) and then once 0.6 ml
digtilled water. Thedectrolysisiscarried out for 3hours
a 300mA (0.3A), then 1 ml of ammoniasolution (25%)
isadded. After one minute, theelectrolysiscurrent is
cut off. Theammoniaincreasesthe OH concentration
which preventsredissolution of thehydroxidefromthe
cathode surface (step 7, Figurel3).

Alphacountingtechnique

Theused aphaparticle spectrometry systemitsao-
detector (silicon barrier detector, model 576A with 450
mm?2, Ortec, USA). Thesilicon barrier detectorsare
characterized by high resol ution performance, low back-
ground, excellent stability and high permissible count-
ing rates. Thedetector efficiency is23 % withno sig-
nificant variationintherangeinterva 2.5-8.8 MeV.

Thedetection limit of thea- particle spectrometry
isreported as0.002 Bq kg* for sampl €2829,

EXPERIMENTAL

Effect of different concentrations of TOPO / cy-
clohexane

10ml of theagueousuranium solution (100 ppm U
(V1)) and 10 ml of organic solution of TOPO/ cyclo-
hexane, with concentration ranging from 0.05t0 0.3

—— Fyll Peper

M, were shaken for 20 minutesat room temperaturein
an extraction funnd (apparatusthat isused in mixing
and shaking the two phases, aqueous phase and or-
ganic phase) to attain equilibrium state. It wasfound
that percentage of extracted uranium increased gradu-
aly withincreasing TOPO concentrationfrom0.05to
0.2 M. After that the extraction was decreased prob-
ably duetoanincreasein viscosity of extractant TOPO
that causes adecrease in the masstransfer of U (V1)
from agueousto organic phase. Theoptimum val ue of
0.2 M solution of TOPO waschosen Figure 1.
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94.7 |
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0.05 a1 0.15 0z 0.25 0.3
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Figurel: Effect of different concentrationsof TOPO on the
extraction of uranium (V1)

0.35

Effect of equilibration time

Theeffect of contact time on the attainment of an
equilibrium statewas studied at interval sbetween 3
30 minutes, whilethe other factorswere maintained
fixedat 1:1 (v/v) organicto aqueousphaseratio, 0.2M
TOPO/Cyclohexane and room temperature. There-
sultsareshownin Figure 2 quite adequatefor efficient
uranium (V1) extraction.

100

95 4 g D—— —_— .

Q0

Bdraction efideny (%)

85

80
-

75

[¢] 5 10 15 20 25 30 35
Time,min

Figure 2 : Theeffect of shaking time on the extraction of
uranium (V1)

Effect of pH on extraction of uranium (V1)

Theextraction process has been studied by vary-
ingthe pH. Other factorsweremaintained fixed at 1:1
(v/v) organic to agueous phaseratio, 0.2 M TOPO/
cyclohexane, contact time 20 minutesat room tempera:
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ture. Theresultsare shownin Figure 3. It can be ob-
served that apH of 1.5 can betaken asan optimum pH
vdue

95
90 +
85 +
80
75 4
70 4
65
60 -
55 4
50

Percent extraction

0 '1 2 3 4 5
pH
Figure3: Theeffect of pH on theextraction of uranium (V1)

Effect of different TOPO diluentson uranium (V1)
extraction

Theextraction of uranium (V1) hasbeen studied
using different organic diluentsfor TOPO namely, car-
bon tetrachloride, benzene, toluene, o-xylene, kerosene,
cyclohexaneand chloroform. Theother studied factors
weremantainedfixedi.e. 1.1 (v/v) organicto aqueous
phase ratio, room temperature, 0.2 M TOPO in al
diluentsand contact time 20 minutes. It wasfound that
athough benzene and toluene have did ectric constants
of thesameorder of magnitude asthat of cyclohexane,
both arelessefficient a extractinguranium (V1). Thisis
probably dueto the lower solubility of the extracted
speciesinthesediluents as compared with cyclohex-
ane. Itisclear from Figure 4 that cyclohexaneisthe
best diluents.

100

95 I
90

85

80
75 T T
Different diluents

Figure 4: Effect of different diluents on the extraction of
uranium (V1)

percent extraction

Effect of temperatureon theextraction of uranium
(D)
For studying theeffect of temperatureon distribu-

tion coefficient and extraction percentage, aseriesof
experimentswere carried out, being thetemperature
rangefrom 25— 602C. Theother factorswere main-

tained constant at optimized conditions.

From the obtained resultsshownin Figure5itis
clear that room temperature can be considered asthe
best temperature. It isobviousfrom the dataobtained,
that percent extraction decreaseswith increasing tem-
peraure. Thismeansthat theextraction of uranium (V1)
isexothermic. Thisbehaviour wassimilar to that re-
ported by,

100 4
95 A
90 4
85 4
80 A
754
70 4
85 4

60 -
55

Percent Extraction

20 25 30 3% 40 45 50 55 60 85
Temperature, C

Figure5: Effect of temper atureon theextraction of uranium
2

Equilibrium line and construction of McCabe-
Thidediagramfor uranium (V1) extraction

20 ml of each of the organic phase (0.2 M TOPO
in cyclohexane) and aqueous phase were contacted for
20 minutesuntil equilibrium was obtained. The phases
were allowed to separate and the aqueous phase was
removed and andyzed. Fresh aqueous sol utionwasthen
added to the organic phaseto give thesame phasera
tioasthat originally used.

The phaseswereagain contacted until equilibrium
was obtained, and the procedure repeated. Thispro-
cesswascarried out until saturation of the solvent with

90

80 - :
o 70 Extraction U Stagel
g 7 1sotherm\‘ v
£ 60 - .
s oo -
g 50 A i Stage2 -
S 40 1 ; /J’/
2 30 A Ao Operating line
i 3.~ .
5 20 e

10 1 ’//A Stage 4

0 %= - : ‘
1 2 3 4 5

Org./Aq. Phase ratio

Figure6: M cCabe-Thigediagram for uranium (V1) extrac-
tion
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uraniumwasobtaned. Caremust betakento keep the
same pH vaueof 1.5 throughout the series of shake-
outs. Thedatawere used to construct the equilibrium
curveby plotting theuranium (V1) concentration inthe
organic phaseagaingt its concentration in the agueous
phase. The next step isthe construction of McCabe-
Thielediagram. From Figure6 it can be seenthat ura-
nium (V1) extraction under these conditionsneedsonly
four extraction stagesfor nearly completerecovery.

Synergism and mixed extractants

Themajor objectiveinusing mixed extractantsfor
theextraction of meta sisto take advantage of any syn-
ergism that may result. Synergism may be defined as
“cooperative action of discrete agencies such that the
total effect isgreater than the sum of the effectstaken
independently. Thereverse of thiseffect isknown as
antagonism. Many mixed extractant sysemshavebeen
studied in attemptsto take advantage of thiseffect, es-
pecially for the extraction of actinideelementsinthe
nuclear industry. Many striking examplesof synergism
have been found. For example, the addition of only
0.003 M tributyl phosphate (TBP) to thenoyl

75.8

75.75

75.7

75.85

percent extraction

75.6

75.55

12 2‘2 3I2 4I2 5‘2 é2 7I2 8;2 92

percent TBP by volume

Figure7: Effect of concentration of TBP on theextraction of

uranium (V1)

100
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Percent extraction
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Percent D2EHPA by volume

Figure8: Effect of concentration of D2EHPA on the extr ac-

tion of uranium (V1)

—— Fuyl] Paper

trifluoroacetone (TTA) increasesthe extraction coeffi-
cient of U (V?) by a factor of 5000 from 0.01 M nitric
acid solution. During thelast decades, other mixed sys-
temshavedso been sudied, including L1X 63-carboxy-
licacids, LIX 63-amines, LIX 63-D2EHPA, Kelex100-
carboxylic acids, and many otherg®4.

It certainly appearsthat mixed extractant systems
can offer much in theway of enhanced separation of
metals, and increase solvent |oading. Another purpose
for theuseof mixed extractant systemsisinthesmulta-
neous extraction of both acation and an anion.

Effect of TBP (tributyl phosphate) on theextrac-
tion of uranium (V1)

Seriesof solutionsof TBPfrom0.30- 0.05M in
cyclohexanewereadded to seriesof TOPO/cyclohex-
anefrom 0.05—0.30 M respectively. Figure 7 shows
that uponincreasing the percentage of TBP added there
wasadecreasein theextraction of uranium (V1); indi-
cating TBPisan antagonist inthissystem.

Effect of D2EHPA on the extraction of uranium
\D)

Series of solutions of D2EHPA from 0.30 - 0.05
M in cyclohexane were added to series of TOPO/cy-
clohexanefrom 0.05—0.30 M, respectively in differ-
ent concentrations. Figure 8 showsthat by increasing
the percentage of D2EHPA added therewasincrease
in the extraction of uranium (VI). This means that
D2EHPA issynergist at lower concentrations(0.15M).

Effect of different stripping reagents
Theloaded TOPO/D2EHPA /in cyclohexanewas

25

20

=
L

% Stripping

=
L

o [

4M HCI

4M H2S04 4M CH3COOH

Acids
Figure9: Effect of different acidicreagentson the stripping
of uranium (VI)

4M HNO3 4M H3P0O4
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mixed with different stripping agueous sol utions, which
may be acidic, basic, or even neutral to find out the
most suitablereagent for re-extraction of uranium (V1).
Acidicgripping

Fivedifferent acidic reagentsnamely HCl, HNO,,
H.PO,, H,SO, and CH,COOH in the same concen-
trationsweretried to find out the most suitable reagent
for stripping uranium (V1) a an agueous/organic phase
ratio of 1:1.Theobtained resultsare shownin Figure9.
Alkalinestripping

Sodium hydroxide and sodium carbonate (0.5 M)
were chosen as basi ¢ stripping reagents, being both
more effectivethan any of theacidic reagents. Theob-
tained resultsareshownin Figure 10.

38

86

=)
=
L

% Stripping

304

76 ;
NzOH Na2C03

Alkaline,0.5M

FigurelO: Effect of different alkaline reagents on the

stripping of uranium (VI).

Neutral stripping

Sodium chloride and sodium sulphate (0.5M) were
chosen asneutral stripping reagents, being both less
effectivethan any of the acidic and alkaline reagents.
Theobtained resultsareshowninFigure 11.

Itisclear fromthe obtained resultsthat Na,CO, is
the best reagent for stripping uranium (V1), moreover it

ischeapest.
Effect of different sodium car bonate concentr a-
tionson thestripping of uranium (VI)

Seriesof stripping experimentswere carried out,
using Na,CO, solution of concentration ranging from

Hnalytical CHEMISTRY o

% Stripping
>
5]

MaCL MNa2504
Neutral,D.5M

Figure11: Effect of different neutral reagentson thesripping
of uranium(VI)

0.1to 1 M. Theobtained resultsareshownin Figure
12. Itisclear from the obtained resultsthat stripping by
0.75M Na,CO, givesthebest uranium (V1) re-extrac-
tion percent. Thecontact timewas20 minutesand phase
ratio (4:1) (v/v) organic/ agueous phaseratio.

So the next step is applying these new modifica-
tionson the chemica procedureof aphaparticle spec-
trometer.

Description of the completeradiochemical sepa-
ration

Uranium separ ation and purification

Theuranium was separated from the matrix ele-
mentsusing TOPO and D2EHPA asextracting agents.
Firstly, theaqueous samplesolutionistransferredintoa
separator funnel and shaken for 20 minuteswith 100
ml of 0.25M TOPO and 0.15M D2EHPA dissolvedin
cyclohexane and this step givestwo phases; organic
(containsmost of U-content) and agueousphase. After
separation of two phases, repeat shaking for another
20 minutes. After separation, theorganic phaseistrans-
ferred into another separating funnel. By these steps,
Np, Pa, U and Th dementsare extracted inthe TOPO
and D2EHPA phase while other matrix elementslike
Na, K, Mg, Caand Al were not extracted and remain
intheagueous phase (step 3, Figure 13).

Theuranium of theorganic phaseisre-extracted to
the aqueous phase by using 0.75M Na,CO, and then
purified by washing this phase using CHCI,, (step 4,

Au Tudian Yournal
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Figurel3). Theobtained uranium U (V1) isreduced again
to the tetravalent state U (IV) by adding areducing
agent (TiCl,). Thesolutionis co-precipitated by LaF,
(25 mg/ml of La(NQ,), with HF 40%), (step 5, Fig-

Nevin S.Elsayed et al.

7

1) Ashed Sample Material
Add Yield tracer U

2) Dissolved Sample Material

— Fyl] Paper

«——————
Digestion with HNOs, HCI and HF
 —

3) Extraction with TOPO / Cyclohexane

Modified
to

Modified to v

Extraction with0.25M
TOPO +0.15M
D2EHPA /cyclohexane

l—‘ 4) Back-extraction (stripping) with NH,F/HC1

Stripping with0.75M Na,CO; Aqueous phase:

Wash 3 times with

v
D

CHCl;. Add TiCls. La (NO)s.

5) Co-precipitation with LakF;

Wash precipitate with 1.5M HF
dissolved in H;BO, (saturated)/ HNO;

v

‘(65?'0). Add H,0; (30%): evaporate to
dryness, Dissolve in 9M HCl

6) Anion-exchange (Dowex 1 x 2, 50-100 mesh CI

form)

Wash with 9M HCl
Elute with IM HNO;

v

7) Electrodeposition

v

‘Evaporate to dryness
Dissolve with 4M HCIL. Add (NH,),C,04

8 ) Alpha Spectrometry

Figure13: Pre-determination flowchart of uraniumisotoperadiochemical analysis

urel3). Then, thesolution iscentrifuged and theformed
precipitateisdissolved in hot boric acid (saturated so-
lution) and HNO,. The uraniumisre-oxidizedto the
hexava ent state by adding H,O,,. Thisisfollowed by

——  Analytical CHEMISTRY
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evaporation of the solution to drynessand the obtained
resdueisdissolvedin 9M HCI, and then passed through
aconditioned Dowex 1x2, 50-100 mesh, anion ex-
change column (15cmlong; 8 mminner diameter) at a
rate of 1 ml/ minute. ToeluteU of thecolumn, 0.5M of
HNO, ispassed through the column and adding 1 ml of
concentrated HCl totheeuted U, finally the evapora-
tion processwascarried out until drynessinacrystal -
lizing dish (step 6, Figurel3).

RESULTS

Theradiochemica procedure has been validated
using a soil reference material (IAEA-312). Once
checked itsproper operation, the procedure has been
applied to the three sediment sampl esabove described
and the obtained resultsin terms2#U and 2*U isotopic
activity concentration (Bq kg?) for thestudied samples
arelistedin TABLE 1. Also, thetable showsthe com-
parison between the old obtained results of a-spec-
trometry of NMA (Nuclear MaterialsAuthority) by
khattab 201152 and the new obtained result of a- par-
ticle spectrometry of NMA on one hand and there-
ported result given by IAEA (International Atomic En-
ergy Agency)®. Inwhich the obtained resultsin this
work show harmony and good agreementswith those
certified by |AEA for thesamereferencesoil sample, in
which theresultsreved ed that the activity concentra-
tion of 22U inthe soil sample (S-3) givenby a- particle
gpectrometry of NMA inthisworkis112+ 1.3 Bq kg-
1 andthat reported by IAEA for thesameU isotopein
the same sampleis105.4 Bq kg-1. Theactivity con-

centration of 2*U inthe same samplegivenby NMA
a- particle spectrometry is 97.85+1.9 Bq kg-1 and that
reported by IAEA for the same U isotopeis 99.2Bq
kg-1. Thisharmony in theresultsbetweenthe new modi-
fication that hasbeen donein thiswork and theresults
of IAEA isdueto theimprovement hasbeen donein
the uranium extraction stage dueto the presence of a
littleamount of 0.15M D2EHPA asasynergistwhichis
acidicextractant and hashighly loading capacity which
hel pintheincreaseinthe extractionthan TOPO alone
and also theextraction was carried out four stagesfor
completerecovery and using 0.75M Na,CO, asstrip-
ping agent and al so changing of mixing and stripping
time of the process, al these helpin theimprovement
which leadsto thisharmony in theresults between the
resultsreported by |AEA and the new resultsreported
by NMA, in which thewhole procedure controlled by
adding 22U tracer for chemica yidd and activity cacu-
lation. After theinsurance of thevalidation of the new
procedure, it was applied to three stream sediment
sampleswhich giveresultsfor JJ/600E (U) samplean
activity concentration of 28U is 11000+2.2 Bq kg-1
andfor U is4621.8+1.6 Bq kg-1and the results of
238 for the S/300E (U) sampleis 7557.0+1.5 Bq kg-
1andfor U is6058.3+1.7 Bq kg-1and the results of
28 for DD/300W sampleis35402.3+2.3 Bq kg-land
for 24U 15 38850.27+2.5 Bq kg*. Theresults arises
after modification gaveamuch better valuesthan done
beforein the old method either doneby NMA or by
EAEA inthesoll referencesample(IAEA-312), inwhich
the samplewas compl ete dissolved and the samedis-
solution procedurethat is used in old measurements

TABLE 1: Activity concentration of U-isotopes (Bq kg?) in theanalyzed samples

SampleNo  U- isotopes Present Work at NMA EAEA result The Old NMA result IAEA result
s3 =8y 112.0+1.3 88.96+ 2.1 75.64 + 3.4 105.4
Z4y 97.85+1.9 60.22+ 1.7 55.8+ 2.8 09.2
238,
U 11000 £2.2 -
JJ/600E (V) -
U 4621.8+1.6 -
=8y 7557.0 +1.5 -
S/300E (U
L) iy +1.76058.6 -
238,
U +2.335402.3 -
DD/300W -
U 2.5+ 38850.27 -

Note: NM A result means the obtained result using a- particle spectrometry of Nuclear Materials Authority; EAEA result means
the obtained result using a- particle spectrometry of Egyptian Atomic Energy Authority; | AEA result meanstherecorded data for
the standar d samples; JJ/600E (U), S/300E (U) and DD/300W ar e stream samplesfrom Wadi El-Reddah area, and S-3 (IAEA 312)

is soil sample from IAEA.
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A Tndéan W



ACAIJ, 15(1) 2015

Nevin S.Elsayed et al. 9

except thesolvent extraction stage hasbeen changedin
the new method which increase the efficiency of the
wholeprocedureand thisreflected intheresultsarises
after modificationin agood agreement up to 98%, in
which old method of both of NMA and EAEA results
revea ed that activity concentrations of 22U in the soil
reference sampleare 75.64+3.4, 88.96+2.1 Bq kg-1
respectively and the activity concentration for 2*U in
thesamesampleis85.8+2.8, 60.22+1.7 Bq kg-1 re-

Spectively.
CONCLUSION

e Theextractionfor uraniumincreased after themodi-
fication that has been done on radiochemical pro-
cedurefor d phaspectrometry. Wherethemain dif-
ferences between the old method and the new one
aresummarizedin:

1)0.25M TOPO + 0.15 M D2EHPA/cyclohex-
anewhileintheold method was 0.2M TOPO/
cyclohexane.

2)pH 1.5

3)Contact time 20 min whileinthe old method
was15min.

4)Ag/Org. phaseratio 1:1

5)Four stagesfor completerecovery whileinthe
old method wereonly two stages.

6)0.75 M Na2CO3 as stripping agent whilein
the old method was 1M NH4F/0.1IMHCI.

e Thereasonsfor theimprovement inthe uranium
extraction were mainly due to the presence of a
littleamount of 0.15M D2EHPA whichisacidic
extractant that is characterized by highly loading
capacity that help intheincreasein theextraction
percent than TOPO a one. After validation of the
modificationusngsoil referencemateriad whichgives
agood agreement between theresultsobtained in
thiswork and those certified by IAEA.
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