SOLVENT EXTRACTION AND
SPECTROPHOTOMETRIC STUDIES ON THE
SEPARATION AND DETERMINATION OF
SOME ELEMENTS OF N UCLEAR
SIGNIFICANCTE

A Thesis
Submitted o the e
Chemistry Departiment
Iaculty of Science
Ain Shams University

l'or the Master Degree of 4
- Science in Chemistry .
By
Maha Mohamed Ibrahim Alined Kanel
B.8c. 1993 AIN SHAMS UNI VERSITY
Supervised By
Profl Dr. M. I, EL-Shahat Prol. Dr. R. Shabana
Professor of Analytical and Prefessor of Radiation Chemistry,
fnorganic Chemisiry, laculty Lavirormental Radioactive
af Scicnce, Pollution Departiment,
Ain Sheans University ot Laboratories Center
Atomic [nergy: Authority
Prof. Dr, IL11, El-Sweily
Professor of Radiation Chemistry
Niclear Chentistry Departiment o Laboratories Centor
Atomic Energy Authoriy
CAIRO - EGYPT
1998 ¢
f\

Central Library - Ain Shams University



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Solvent Extraction and Speen s holometrie Studies on the
Separation ang Determinaion of Some Elemens of Nuclear

Significance

Advisors

Approved

Prof. 1> M7 L-Shahat
Prol. De. R Shabana

Prof. Dr. 11 L1-Sweiry

Head of Chemistry Dept.

ﬂ' 72'1‘6{7- {—C‘Eu L! by

Prol. Dr. "M Fahmy J

Central Library - Ain Shams University



Central Library - Ain Shams University



ACKNOWLED GEMENT

Central Library - Ain Shams University



Central Library - Ain Shams University



ACKNOWLEDGEMENT

Uwould like (o express  my deep gratiude to Prof. Dr.
M. F. El-Shahat, Diof. of Inorganic and Analytical Chemisliy,
Faculty of Science, Ain Shams University for sponsorship of
this work, constructive criticism and fruttful discussion.

Fram  greatly indebted to Prof. Dr. R Shabana, Prof. of
Radiation  Chemistry, Environmental Radioactive Pollutjion
Dept. for effective supervision of  this work, advicies, [ruitful
conunents and continuous cncouragement.

L wish to express my deep gratitude and apprecialion to
Prof. Dr. F.ILEl-Sweily, Prol. of Radiation Chemistry Nuclear
Chemistry  Dept., Hol Laboratories Centre, Alomic Lncrgy
Authority  [or suggesling  the problem, planning of the
experimental worle, effective supervision, fraitful discussion and
unlimited help during all phascs of carrying out this worlk.

Greal thanks to Prof. Dr. I'. Abu El-Nour, [lead of
Radivisotope  Production Division and Prof. Dr. ILA. El-
Naggar, Head of Nuclear Chemistry Dept. Hot Laboratories
Centre Atomic Linerpy Authotity Tor offering all {acilities and
solving any management problem all the time during carrying

oul this work.

Uowould  like also 1o thank all my collcagues m (he

Division of Radioisotope Production for their help.

Central Library - Ain Shams University



Central Library - Ain Shams University



Notes

The candidate has passed successlully a written exemination
m postgraduate conrses, beside the work carried out in this thesis.
She has attained these courses in morganic chiemistry covering

the following subjects:

[- Advanced instrumental anatysis.

2- Advanced separation technique.

3- Inorganic reaction inechanism.

4- Group theory and its application.

5- Organo-metalic chemistry,

G- Advanced clectro-chemistry.

7- Computer science and its application in chemistry.
8- English lainguage.

9- Nuclear and radiation chemisiry,
Prof. Dr. .M. Fahmy
Head of Chemistry Dept.,

Faculty of Science,

Ain Shams University.

Central Library - Ain Shams University



Central Library - Ain Shams University



CONTENTS

Page
LIST OF TABLES ... i i
LISTOF FIGURES .., 1
APPREVIATION L., v
AIMOF THE WORK ... Vi
CHAPTER 1 INTRODUCTION ..., 1-33
CHAPTER 11 EXPERIMENTAL............ccooo 34-43
RESULTS AND DISCUSSIONS:
CIHAPTER TH 44-65
CHAPTER IV i, 06-106
CHAPTER Vi, 107-129
SUMMARY 130
REFERENCES. ... 134

ARABIC SUMMARY

Central Library - Ain Shams University



Central Library - Ain Shams University



CONTENTS

CIHAPTER 1
INTRODUCTION

Page

I Chemistry of the Actinides, Eanthanides and Zirconium

in Aqueous Solutions.. ... |
.11 Chenustry of the Actimides in Aqueous Solutions...... .. 1
EELT Llectronic Structure and Oxidation States... ... .. . ]
[1.12 Complexes of Actimides in Aqueous Solutions................. 1
L1.1.2.1 Complexes of Thoriun.................................. 4
1.1.1.2.¢ Complexes of Uranyl Ton.......... 5
L12 Cliemistry and Complex Formation of Lanthanides in

Aqueous Solulions. ... 7
L1.3 Chemistry and Complex Formation of Zirconium in

Aqgueous Solulions.................. 8
12 Solvent EXtraclion.. ..o, 10
L2.1 General Aspects on the Extiaction Systems..................... 11
1.2.2 The Used EXOactants. ..o, 12
1221 Extraction by HIDERIP.. 12
1.2.2.2 Extraction by WI'TA ... ... RO RTPRRI i4
1.2.2.3 Extraction by TDA and TCMA ... 15
[.2.3 Literature  Survey on Solvent Iixtraction of Th{IV},

U(V1), Ce(1H) and Zr Using the Studied Extretants......... 19
1.3 Spectrophotometric Deterpination...................... 26

Central Library - Ain Shams University



1.1

1.2

11.3

11.3.1
11.3.2
H.3.3
11.3.3.1
11.3.3.7
11333
[1.3.3.2.4
11.3.3.3.2
11.3.3.3.3
113.3.2.4
[1.3.3.3.5
11.3.4

Sensitivity of Spectrophotometric Methods........
Selectivity of Spectrophotometric Methods.
Spectophotometric  Determination  using - Arsenizo-
Dyes......... P PO O PR URRRIT R
20 REeAZENIS. i
Leterature Survey on Spectrophotometric Determination
ol (Th(IV), U(V), Ce(H) and Z+(IV) Using, Arsenazo-|

arvd Arsenazo-Tl

CHAPFER I
EXPEIIMENTAL
Chemicals, Reagents and Materials.. ...
JOSLEIIMIEI ALY oo oottt e e
EXPErimIenation. ..o
Prepatation of Radivactive Tracers s
Preparation of Stock SOMONS. e
Solvent Foxdraction Ivestigation ...
Extpactants UsCt
Extraction Techniques. s
Lixtraction SOMEIONS. ..o
Eflect of IHIuent Type o
Iflect of pll ...................
Elfect of Mineral acids o
Elleet of Dye Concentration ...
Effect of Bxtractant Concenttation. . ...

Spectrophotometric Investipalions........c

Central Library - Ain Shams University

20
27

29
29

31

34
35
35
35
37
38
38
39
40



