1.1.
1.2.
1.2.1
1.3.
1.4.

1.4.1.

1.5.

2.1.
2.1.1.
2.2.
2.2.1.
2.2.2.

2.2.3.
2.24.
2.2.5.
2.2.6.

2.2.6.1.

2.3.

Content

Subject

List of Tables

List of figures

Aim of the work

Chapter |

Introduction

Chemistry of thorium...................
Occurrence of thorium and its world deposits...............
Distribution. ... ...
Importance of thorium....................oi
Solvent extraction technique..................ccooeviiiiia
Role of solvent extraction in the determination of thorium

Literatures and previous Worki.............c.ccoeeveiiiininnann.n

Chapter |1

Experimental

Instrumentation...........c.oovueiiiieiii e,

Chemicals and reagent used.............ccoviiiiiiiiiiininnn.
Methods of chemical analysis................co.oooiiiiini,
Preparation of organic solvent...................cooiiiiinn.
Characterization and role of trioctylphosphine oxide

(TOPO) as an extractant in thorium analysis...................

Preparation of thorium stock solution........................

Study in the nature of the complex formation of thorium.....
Characterization and role of thoron in thorium analysis.......

Determination of thorium using thoron reagent..............

Percent extraction (YoE)...........coooiiiiiiiiii
Properties of diluents used in the study..........................

Chapter 111
RESULTS AND DISCUSSION

Page
No.
1

© N ~NPp PR R

34
34
35
37
37

39

40
40
42
45
46
47

49



No.
General..... ..o 49
3. Factors affecting the extraction of thorium...................... 50
3.1 Effect of different organic solvents as extractant.............. 50
3.2. Effect of different diluents................ooooiiiiiiiii i, 52
3.2.1 Differentiation between cyclohexane and toluene as diluents. 53
3.3. EffectofpHvalue.............ooo 54
3.4. Effect of extractant concentration (TOPO) on thorium
extraction (YE)........coooviiii 55
3.5. Effect of shaking time on the thorium extraction (%E)........ 56
3.6. Effect of temperature on the extraction percent of thorium
using TOPO as extractant..............cooevveviiiiiiiiinninennns. 57
3.7. Effect of aqueous to organic phase ratio (A/O) on thorium
extraction (Y0E)........cooviiriiiii i 58
3.8. Effect of interfering ions on the extraction of Th (IV)......... 59
3.8.1. Maskingagents study............cooeiiiiiiiiiiii 64
3.9. Re-extraction process (Stripping)..........cccovveveiieneannnn.. 66
3.9.1. Alkaline Stripping.......ccoviiiiii i 66
3.9.1.1. Stripping of Th(IV) using sodium hydroxide as a stripping
A0BNE. 67
3.9.1.2. Stripping of Th(IV) using calcium hydroxide .................. 67
3.9.2. ACIAICSPPING. ...t 68

3.9.2.1. Effect of nitric acid concentration on the stripping of Th(IV). 68
3.9.2.2. Effect of hydrochloric acid concentration on the stripping of

TRIV) (%0S) ..o 71
3.9.2.3. Effect of sulfuric acid concentration as a stripping agent... 73
3.9.2.4. Effect of water with different pH, as a stripping agent...... 75
3.10. Application of the proposed procedure on the extraction and

determination of thorium....................... 78
3.10.1. Determination of thorium in the certified reference samples

and in the geologic samples... 87
3.11. Separation of thorium from a representatlve geologlc

SF: 11110 (SN 91
3.12. Statistical evaluation of the results.............................. 95
3.12.1.  Accuracy of thorium determination methods.................. 99

SUMMARY AND CONCLUSION 103

REFERENCES 108



ARABIC SUMMARY



