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ABSTRACT

Um Ara area is situated in the extreme southern part of Egyptian
Eastern Desert between latitudes 220 30" and 22041 N & longitudes

33046 and 330 54°E.
Um  Ara area comprises different rock units, the concerned one is
Um- Ara  granitic pluton, which is belonging to the younger granites of
(El' Ramly and Akaad, 1960), the late orogenic plutonites and
associated quartz veins of (El shazly . 1964) and the younger granitoids
of (El. Ramly, 1972). It forms a composite granitic mass emplaced at
two successive  cycles  (Ibrahim, 1986) . Um Ara granitic pluton
comprises  three  rock  varieties . porphyritic  monzogranite,
hypidomorphic monzogranite  and perthitic leucogranite. Transolvus
textures are the most commonly recognized in Um Ara granitic pluten.
Growing of newly formed albite or albitization took place as a result of
hydrothermal activity which is probably responsible for mineralization’
within the pluton. Mineralogical modal analysis was carried out to
define the proper name of the analysed samples. Plotted samples are

restricted mto two fields: syenogranite and monzogranite.
Radioactive potentialities of Um Ara granitic pluton was determined
by determination of uranium in all collected samples (68). The results

show that uranium distribution is structurally controlled .

Mineralogical study of the uranium minerals was achieved after

heavy  hquid separation by using bromoform ( sp. gr. 2.81) | magnetic,
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separation at 5 amper. by X-rav diffraction technique and infrared
spectroscopie nvestigation. The  determined minerals were secondary
urantuny minerals uranophane and beta-uranophane.

Geochemistry of Um Ara granitic pluton was studied by complete
chemical analyses for major, minor and trace elements. A lot of studied
diagrams show the geochenncal characteristics of the analysed samples
These diagrams show that Um  Ara granitic pluton tends to be sodic,

calc alkaline in nature | with shoshonitic affinities and located in acidic
differentiation fields on felsic - mafic indices diagram. By plotting of

RT and R2, It was conculded that, Um Ara granitic pluton has been

tormed at late orogenic movement

a

Trace elements of the analysed samples were also used to
determine environments of formation. Due to the complicated history of
Um Ara granitic pluton, the defined environments were WPG and VAG,
Fhe tectonicenvironment: of Um Ara granitic pluton could be explained
by VAG and enrichement in some trace elements took place through

more than one cycle of magmatic activity.

Leaching and extraction experiments for a selected sample were
done 1o obtam the optimum conditions | Optimum leaching conditions

wer

.

defined as, sulforic acid concentration 20kg/t. ore, solid /liquid
ratio [/2 | prain size- 70 mesh and pugging the ore for two days at

room temperature . It i1s worth mentioning that , about 10% of uranium
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content of this ore is found as inclusions in accessory minerals(e.g.
zircon) which required severe leaching conditions. Finally the obtained

leach liquor contains 500 ppm U at pH 1.76.

Uranium: extraction by organic solvent technique was preferred in
the present work The used extractant was diethyl hexyl phosphoric
actd (D2EHPAY The optimum conditions for uranium extraction from
thisore were found to be o/a phase ratio 1/6 . D2EHPA concentration
0.075M.. shaking time |5 min_ at room temperature . These conditions
could transfer - = 95% of the uranium present inn the leach liquor.
McCabe Thiele diagram was also constructed to define the required
stages of countercurrent extraction as four stages . Uranium stripping is
a process for re-extraction of wranium of the loaded solvent.
Concentrated HCl was  used for uranium stripping. The optimum
conditions for this purpose have been defined as follows - ; conc. HCI,
shaking time 15min., a/o phase ratio 1/2 at room temperature . McCabe
Thiele dagram  for uranium stripping shows three stages for this
purpose. The obtained HCI solution contains [6g/1, uranium

Finally a proposed flow sheet for urz;nium extraction from the

studied ore has been constructed.

Central Library - Ain Shams University



CONTENTS

Page °
CHAPTER I : INTRODUCTION ... 1
I-1 General Statement ... .. 1
I-2 Previous work on Um Ara granite ... 4
1-3 General outlines of the present study 9
CHAPTER 11 : GEOLOGICAL SETTING, PETROGRAPHY
AND RADIOACTIVITY OF UM ARA
GRANITE ... 11
IL.1- Geological Setting ............................... 11
[.1-Metasediments .......... e, 11
1.2- Serpentinites .................. e, 13
1.3~ Metavoleanies .. ... 13
14-Um Ara granitic pluton ... 14
4.1~ Porphyritic pink granite ... 14
4.2- Medium grained pink granite ... 15
4.3- Coarse grained pink granite ... 15
4.4~ Fine-grained red granite ... 15
4.5- Coarse and fine grained grey
gramite ... 16
I1.2. Microscopic invesﬁgation .............. 17
2.1-Porphyritic monzogranite ... 17
2.2- Hypidiomorphic monzograﬁite ..... 19

Central Library - Ain Shams University



2.3- Perthitic leucogranite ...
I1.3- Modal analysis of Um Ara granite . ...
[1.4- Mineralogic study of radioactive minerals
4-1infrared analysis of secondary uranium
minerals ...
I1.5- Radioactive mineralization of Um Ara
granite ... R
5-1 General statment ... ...
5.2- Experimental work and radioactive

zoning map ... e,

H1-3- Major elements geochemistry ...

3.1- Rock type definition diagrams ...

1.3- Total alkalies silica diagram ... ..
3.2- Chemical characteristics ...
2.1- Potash soda ratio diagram ...
2.2- Alumina saturation diagram ...
2.3- Felsic and Mafic Indices . ...
3.3- Magma type identification .........
3.1- AFM diagram ...

Central Library - Ain Shams University

26

37

37

41
41

44

48
48
52
58
58
58
58
58
62
62
62
62
67
67



3.2- Total Alkalies - Silica diagram .....
3.3- Alkalies, Alumina and Silica diagram
3.4- Agpaiticindex ...
3.5- Silica-log K,0/MgO diagram ..........
3.6- Potash Silica diagram.....................
3.7- Silica-FeO/MgO ............................
3.4- Tectonic setting ...................cccoc.......
4.1- Potash- silica djagram ....................
4.2-R1-R2 diagram ..........................
[11-4- Geocﬁemistry of Normative Minerals ....
4.1-Qz, Ab, Orsystem . ........................
4.2- Ab- Or- Ansystem. ...
4.3- Differentiation Indices ....................
IIT-5- Trace Elements Geochemistry ...,
5.1- General statement . ...
5.2-Rb. Ba-Sr diagram ........... ...
5.3- Rb-Sr-diagram ... ... .
5.4- K% versus Rb ppm diagram ...

5.5- Tectonic setting ...

5.1- Rb-S10, diagrém .........................
5.2- Y ppm - versus Si0y%........... .

5.3.- Nb ppm - versus Si0,% ............
54-Nbversus Y ..o

Central Library - Ain Shams University

67
67
71
71
71
75
75
75
75
80
80
83

87
87
90
90
90

94
94

94
94
98
98



CHAPTER 1V URANIUM LEACHING AND
EXTRACTION ...
Wol-Uranium Leaching .............................
I-1- General statement .............................
1-2- Acid leaching ................................
1-3- Agitation leaching ..........................
1-4- Apparatus and experimental procedure
1-5- Leaching of the present ore ...............
5-1- Mechanical analysis .................
5-2-Study of the relevant leaching factors
2-1- Choice of acid leaching reagent . ...
2-2- Sulforic acid consﬁmption. ...........
2-3- Sulforic acid concentration. .........
2-4- Solid / liquid ratio. .......................
2-5- Leaching time . .......................
2-6-Gramsize ...l
2-7- Temperature ........................

2-8- Different oxidants ... ...

T -2- Urantum extraction ...

2-1 Extraction of uranium by precipitation ....

2-2- Extraction of uranium by ion exchange . ..

2-3- Extraction of uranium by solvent extraction.

3-1- Extraction coefficient . ..................

Central Library - Ain Shams University

102
102
102
104
104
104
106
107
108
108
109
111
112
114
116
119
121
122

124
124
124
125
126




3-2-Diluents . ... 128
3-3- Extraction technique . .................. 128
3-4- Effect of some variabies on the uranium
extraction from the present ore .. .. 128
4-1- Effect of oragnic / aqueous phase ratio 129

4-2-Eftect of D2 EHPA concentration . 130

4-3- Effect of shaking time . ... . 132
4.4- Effect of temperature ... 132
4.5- Construction of McCabe Thiele diagram
tor extraction . ... 134
1V-3- Uranium Stripping ............................ 137
3-1- Relevant factors affecting uranium stripping
from the presentore . ... . 137
1-1- Hydrochloric acid conecentration 137

[-2- Effect of aqueous / organic phase ratio . 138

I-3-Effect of shaking time ... ... 140

[.4- Construction of McCabe Thiele diagrain
for stripping .. 141
3-2- Precipitation of uranium as yellow cake . 143
CHAPTER V: SUMMARY AND CONCULSIONS 145
CHAPTER ¥1: REFERENCES oo 155
Arabre Summary . £5

Central Library - Ain Shams University



LIST OF FIGURES

Figure page
|- Key map showing Um Ara location ............. 3
2- Geological map of Um Araarea .................. 12

3- Phenocrysts of quartz in a fine ground mass of
plagisclase and quartz ... 18
4- Phenocrysts of plagioclase in a fine ground mass
of quartz and altered plagioclase . ................... 18

5- Simple twining of plagioclase in hypidi-

morphic monzogranite. ................................ 20
6- Sericitization within plagioclase crystal . ......... 20
7- Secondary quartz ... 21
8-Inclusion of plagioclase in quartz ................... 21

9- Microcline microperthite showing partial kaolinization23

10- Coarse grained fresh biotite . ... 23
- Chloritization in biotite . ... . 24
[2- Fluorite grainin PP.L. ... 24
I3~ Fluorite grainin C.N.................. 25
14- Zircon grain showing pleochoric haloes. 25
[5- Orthorhombic crystal of sphene. ... . 27

I'6- Euhadral to subhedrat crystals of sphene
associated with opaques. ... . 27
F7- Microcline crystals showing microperthite intergrowth . 29

18- Replacing of microcline by newly formed albite 29

Central Library - Ain Shams University



19~ Alteration of plagioclase to epidote .

20- Fluorite grain associated with opaques .

21- Ternary diagram of Streckeisen,1976. ...
22- Infrared spectrogram of uranophane minerals.
23- Radioactive zoning map of Um Ara granite . ...
24- K-C-N-dhagram for rock type definition . ..........
25- AFM. diagram for rock type deﬁnitidn ............
20- Total alkalies -S10, for rock type definition.......
27- Potash-soda ratio diagram . ...

28~ AL, Os - alkalies -CaO diagram................._

29- Mafic -felsic indices ...

30- AFM diagram for identification of magma type ...

31- Total alkalies versus StOQy ...

32- St05 Al Oj5 alkalies diagram ...

33- Agpaitic index..................o

34- 510, versus log K;OMgO ...
35- 510, - Kyodiagram
36- 510, versus FeO/MgO ... T

37- 510, versus K,O diagram for tectonic setting ...
A8-Ry=Ry diagram ...
39- Qe AbOvsystem ..

A40- Q7. Ab,Or system under PHp pressure............

41- An, Ab,Or system

42- Sr-Ba-Rb ternary diagram............................ .

43- Rb-Sr diagram

Central Library - Ain Shams University

31
31
36
40
47
59
60
61
63
64
66

69
70
72
73
74
76
77
79
&1
82
84
91.
92



