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ABSTRACT 
The present work aims to study the processing characteristics of the geologic ore 
material under consideration to prepare leach liquor suitable for the recovery of highly 
pure Y oxide concentrate.  Ammonium sulfate roasting method was applied upon the 
study geologic ore material and selectively recovers 88.6% of total REEs. Several 
roasting parameters were investigated to optimize the selective dissolution of REEs. 
Since, from the foregoing results, it can be concluded that, the maximum dissolution 
efficiency, % of REEs from Gabal (G.) El-Faliq ore material by roasting with 
(NHR4R)R2RSOR4R was conducted at Solid/Reagent ratio: 1/2, Roasting time: 2 hrs. and 
Roasting temperature: 600°C. 
 
From the latter, 91% of Y content from prepared RE(NOR3R)R3R solution using 2M TBP, has 
been recovered at pH of 1.5 by using 2M of TBP / Kerosene for 9 min. as contact time 
and O/A ratio of 1/1. More than 98% of the loaded Y was regenerated using 3M HR2RSOR4R 
at A/O ratio of 2/1 and contact time of 25 min. From the latter, highly pure YR2ROR3 Rwas 
prepared after oxalate precipitation. 
 
1. INTRODUCTION 
Gabal (G.) El-Faliq area (250 Km P

2
P) is located between latitude 24° 35' and 24° 42' N 

and longitude 34° 28' and 34° 35'E. It is mainly composed of ophiolitic melange, 
gneisses, older and younger granitoids and post granitic dykes and veins (figure 1). 
 
According to (Saleh, M. G.; Mostafa, A. D.; Darwish, E. M. and Salem, A. I., 2014)P

[1]
P, 

the mineralization of  G. El-Faliq can be classified on the basis of mode of occurrence 
and lithological associations into: a) secondary uranium minerals (uranophane), b) 
niobium-tantalum minerals, c) sulphide minerals and d) accessory minerals. 
 
The corresponding valuable metals of this mineralization include U, Th, REEs, Nb, Ta 
and Zr. The Rare earths, Th, and U mineralization of G. El-Faliq were found to be 
included in altered granites. 
 
The recovery of REE is generally accomplished by a variety of methods including the 
mineral acids or alkali fusion at high temperature (El-sheikh, 2017)P

[2]
P. For selective 

dissolution of REEs ammonium sulfate roasting process has been applied upon a variety 
of ore materials. In this process, the ore was roasted with (NHR4R)R2RSOR4R at high 
temperature (600°C) for some time. After roasting, valuable REEs were converted into 
corresponding sulfates that are highly soluble in water. (Liu et al, 2012 P

[3]
P; El-Hazik 

2005 P

[4]
P). 
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Fig. 1: Geologic map of G. El-Faliq area, South Eastern Desert, Egypt, after Saleh, 

et al. (2014)P

 [1]
P. 

 
Various processes have indeed been developed for the individual separation of the 
REEs from naturally occurring REEs mixtures include fractional crystallization, 
fractional precipitation as well as solvent extraction and ion exchange (Gupta & 
Krishnamurthy, 1992)P

[5]
P. Yttrium (Y) is one of the important elements of great demand 

in astronavigation, luminescence, nuclear energy and metallurgical industries. For a 
variety of uses in these specialized areas, high purity Y is often required. Accordingly, 
in Egypt, a procedure involving HNOR3 Racid leach/undiluted TBP system is successfully 
developed to prepare a pure YR2ROR3R more than 95% from the ore residue originally 
collected from Gabal Abu Dob multiple-oxide ore material (Amer, 2004)P

[6]
P. 

 
The present work is concerned with the processing of REEs mineralization from G. El-
Faliq area altered granites, which would be considered as the source of heavy REEs 
elements. Therefore, a representative technological sample assaying 2.1% REEs has 
been properly collected.  The purpose was to prepare highly pure YR2ROR3 Rafter the 
dissolution of total REEs by roasting with ammonium sulfate followed by proper 
treatment by tri-butyl phosphate. 
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2. EXPERIMENTAL 
 
2.1. Characterization of the Study Sample 
In order to determine the suitable leaching method and / or technique for the working 
ore material under consideration, it was decided to study its chemical and mineralogical 
composition. 
 
2.1.1. Chemical composition 
A representative sample portion of the collected technological sample was properly 
prepared for complete chemical analysis beside the tenor of the economic metal values. 
The major element oxides were analyzed using Shapiro and Brannock (1962)P

[7]
P rapid 

silicate analytical procedure. While trace elements analyses were carried out by using 
XRF technique REEs were analyzed by using UV-Visible Recorder Spectrophotometer 
model Shimadzu UV-160A at λ 650 nm using 1% ascorbic acid, formate buffer, 0.05% 
arsenazo-III at pH 2.6, (Marczenko, 2000)P

[8]
P. 

 
2.1.2. Mineralogical composition 
To investigate the mineralogical composition of the study sample, heavy liquid 
separation procedure was applied using bromoform (sp.gr. 2.84). The obtained heavy 
mineral fractions were investigated under the binuclear microscope and some picked 
mineral grains were analyzed by X-ray diffraction technique (XRD). A PHILIPS X-ray 
generator model PW 1140/90 fitted with a diffracto meter model PW1050/80 was used. 
The X-ray tube used was a Cu- target model PW 2233/30 fitted with a Ni-filter and was 
operated at 40 Kv and 20 mA. 
 
In the meantime, the environmental scanning electron microscope (ESEM-EXL30 
Philips type) coupled with an energy dispersive X-ray analyzer (EDX unit system) was 
also used to define the elemental composition of the investigated grains. This technique 
has also been quite beneficial in identifying the individual composition of the REEs 
content of the working ore material. 
 
2.2. Recovery Procedures 
 
2.2.1. Ammonium sulfate roasting process of the working ore material 
Ammonium Sulfate roasting experiments were applied under different conditions to 
study the dissolution efficiency of REEs from the study ore material. In each 
experiment, a ground ore sample portion of 5 g was mixed with ammonium sulfate of 
different solid/ reagent (S/R) ratio, different time and different temperature. At the end 
of each leaching experiment, the slurry was filtered and washed; both the filtrate and 
washings were made up to volume. Proper aliquots of the latter were then analyzed for 
the leached REEs metal values to calculate their leaching efficiencies. 
 
For the preparation of pure products, proper leach liquor was prepared after applying 
the obtained optimum roasting conditions upon 1 kg of technological sample, which 
was found to assay 2.79 g/L REEs. From the latter, REEs were recovered through the 
oxalate precipitation. 
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2.2.2. Selective separation of Y 
After precipitation of REEs cake as oxalate at pH 1.3 using 20 % of oxalic acid 
solution, the obtained precipitate was filtered, washed and re-dissolved in Conc. nitric 
acid solution. The latter was subjected to selective yttrium extraction using TBP in 
kerosene at the obtained optimum extraction conditions and recovered as oxalate. 
 
3. RESULTS AND DISCUSSION 
 
3.1. Characteristics of the Working Ore Material 
 
3.1.1. Chemical composition 
Chemical composition of the study G. El-Faliq ore sample is given in table 1. From the 
latter, it is evident that the G. El-Faliq ore material is mainly composed of SiOR2R, AlR2ROR3. 
RThis may reflect as its high content of aluminum-silicate gangue minerals and lower 
content of FeR2ROR3R, TiOR2R. In addition, the MgO & CaO not exceeded than 3.5%, which 
would favor using acid leaching. On the other hand, the economic trace and rare earth 
elements represent economic interesting values, beside some trace elements, e.g. Zr, Nb, 
and U. The average REEs content represents about 2.1%. From the latter, the present 
work was oriented to recover of REEs and hence Y. 
 

Table (1): Chemical composition of the study G. El-Faliq ore material. 
Major contents Conc., (%) Trace elements Conc. (%) 

SiOR2 69.22 U 0.0120 
TiOR2 0.011 Cd 0.0450 

AlR2ROR3 13.87 Nb 0.757 
FeR2ROR3 1.33 V 0.002 
CaO 2.55 Th 0.01 
MgO 0.86 P

*
PREEs 2.122 

NaR2RO 4.91 Zr 4 
KR2RO 2.89 Zn 0.014 
PR2ROR5 1.031 Cu 0.0003 
MnO 0.010   

P

**
PL.O.I. 1.13   
Total 97.81   

* REE: measured as Y (Marchizinco, 2000)P

[8] 
** L.O.I. loss of ignition. 
The estimated error for major constituents is not more than ± 5% 

 
3.1.2. Mineralogical composition of the working ore material 
From the detailed mineralogical study of the working, G. El-Faliq mineralized sample 
the following mineral assemblage recognized: 
 
1- Yttrocolumbite mineral which is yttrium-rich columbite with the formula 

(Y,U,Fe)(Nb,Ta)OR4R. (figure 2).  
2- Xenotime and Zircon minerals that were identified by using XRD technique as 

shown in table 2. 
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This mineral assemblage reflects the refractory nature of the study ore material, a matter 
that requires applying severe conditions for its processing. In the present work, salt 
roasting technique was applied by using (NHR4R)R2RSOR4R. 
 

 
 

Fig. 2: EDAX analysis for the identified yettrocolumbite. 
 

Table (2): X-Ray diffraction data of the identified Zircon & Xenotime. 

 
 

             ASTM #6-0266 ASTM #11-0254
         Sample              Zircon     Xenotime

            ZrSiO4        YPO4   

dAO I/IO dAO I/IO dAO I/IO

4.46 47 4.43 45
3.45 55 3.45 100
3.31 100 3.3 100
2.75 3 2.75 10
2.67 6 2.65 8
2.57 18 2.56 50
2.53 48 2.518 45
2.34 8 2.336 10
2.55 6 2.217 8
2.15 4 2.15 25
2.08 17 2.066 20
1.92 12 1.908 14 1.929 10
1.77 13 1.751 12 1.738 50
1.72 39 1.712 40
1.66 14 1.651 14
1.55 2 1.547 4 1.543 10
1.48 8 1.477 8
1.38 10 1.381 10 1.383 8
1.37 7 1.362 8 1.346 6

Elements Wt% At%
Al 1.91 5.88
Si 3.19 9.43
Ca 1.6 3.32
U 2.94 1.03
Ce 2.04 1.21
Ti 0.72 1.25
Nd 1.21 0.7
Sm 1.66 0.92
Gd 2.68 1.42
Fe 5.71 8.51
Er 3.58 1.78
Yb 3.63 1.75
Y 22.5 21.17
Nb 46.5 41.64
Total 100 100
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3.2. Results of (NHR4R)R2RSOR4R Roasting Process 
According to the mineralogical constitution of the working ore material, it was found 
necessary to roasting technique to selectively leach of its REEs content in a trial to 
reach to selective extraction of Y. Several roasting parameters were investigated to 
optimize the selective dissolution of REEs. 
 
3.2.1. Effect of the Solid/Reagent (S/R) ratio 
This factor was studied at different S/R ratios ranging from 1/1 to 1/4 at a temperature 
of 600°C and a roasting time of 1.5 h. The cooled roasted matrix was washed with 
distilled water and closed to up to 100 mL volume. REEs in the aqueous solutions were 
analyzed and its dissolution efficiency, (%) was calculated. The obtained data, table 3, 
indicates that, increasing of the S/R ratio from 1/2.5 to 1/2 has a marked effect on REEs 
dissolution efficiency. While decreasing S/R ratio from 1/2 to 1/4 decreases REEs 
dissolution efficiency, to 66.58%.  This may be due to the precipitation of light REEs to 
their double sulfates with increasing input. Abreu and Morais (2010)P

[9]
P. 

 
Table (3): Effect of S/R ratio upon REEs dissolution efficiency, %. 

Solid/Reagent, ratio Dissolution efficiency, % 
1:1 61.79 

1:1.5 68.97 
1:2 75.16 

1:2.5 70.09 
1:3 70.31 
1:4 66.58 

 
3.2.2. Effect of roasting time 
The effect of roasting time upon REEs dissolution efficiency from the study ore 
material is represented in table 4. It was conducted by roasting the ore sample at 
different time ranging from one hour to three hours. In this experiment, the other 
roasting conditions were fixed at solid/reagent ratio of 1/2, at 600°C as roasting 
temperature. The obtained data revealed that, a dissolution efficiency of 88.6% was 
achieved. After 2 hrs. REEs dissolution efficiency decreased due to its precipitation as 
double sulfate. 
 

Table (4): Effect of roasting time upon REEs dissolution efficiency, %. 
Time, h. REEs dissolution efficiency, % 

1 54.3 
1.5 75.16 
2 88.6 

2.5 84.8 
3 63.1 

 
3.2.3. Effect of roasting temperature 
The effect of the roasting temperature upon REEs dissolution efficiency was 
investigated within the range from 550 up to 750 °C. The other roasting conditions were 
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fixed at solid / reagent ratio of 1/2, and 2h as roasting time. Table 5 revealed that 
increasing roasting temperature more than 600°C has resulted in an opposite effect up on 
REEs dissolution efficiency, which decreased, from 88.6 % to 72.26 % due to hydrolysis. 
 

Table (5): Effect of temperature upon REEs dissolution efficiency, %. 
Temperature REEs dissolution efficiency, % 

550°C 51.6 
600°C 88.6 
650°C 86.99 
700°C 72.11 
750°C 72.26 

 
Finally, from the forgoing results, it can be concluded that, the maximum dissolution 
efficiency, % of REEs from G. El-Faliq ore material by roasting with (NHR4R)R2RSOR4R was 
conducted at Solid/Reagent ratio: 1/2, Roasting time: 2 hrs. and Roasting temperature: 
600°C. 
 
3.3. Results of Y Recovery 
 
3.3.1 Preparation of leach liquor 
Applying the obtained optimum roasting conditions upon 150 g of the working sample 
and after cooling and water leaching of the obtained matrix yielding 1 L of sulfate 
solution of pH 1.8. The latter was chemically analyzed for REEs and the other valuable 
elements as given in table 6. 
 

Table (6): Chemical composition of the prepared pregnant sulfate leach liquor. 
ElementP

’
Ps ions g/L 

R P

3
PEP

+ 2.790 
UP

+6 0.016 
ThP

+3 0.04 
SOR4RP

-2 1.6 
 
3.3.2. Precipitation of total REE 
The total REE (2.79 g/L) in the prepared leach solution were selectively precipitated by 
the gradual addition of 20 % oxalic acid with continues stirring.  Almost complete 
precipitation of REE as strong stable insoluble RE oxalate cake was attained at pH 1.3 
with precipitation efficiency of 98.5%. The precipitation process is illustrated in the 
following equation. 
 

RER2R(SOR4R)R3R + 3 HR2RCR2ROR4 R  RER2R(CR2ROR4R)R3R (solid) + 6 HR2RSOR4 
 
After filtration, washing and dryness the obtained RE oxalate cake was then identified 
by means of EDAX and chemical analyzes to determine the other associated impurities 
and its RE concentration. From the latter, it was found that, the purity of RE oxalate 
concentrate achieved 93.09 % with impurities (1.63 % of Ca, 2.68 % of Si and 2.60 % 
of Al) as in figure 3. For more purification, the obtained RE product was dissolved in 10 
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% HCL and re-precipitated again using NHR4ROH at pH 8.7 to obtain REEs hydroxide of 
purity achieved 98.25%. Abdellah, (2009)P

[10]
P,  The latter was dried and then dissolved 

in Conc. HNOR3 Rto prepare RE (NOR3R) solution which subjected to solvent extraction 
process using TBP for individual separation of Y. So, the nitrate solution required for Y 
extraction was already prepared by complete dissolution of  REE hydroxide in 31.5 % 
HNOR3R acid at S/L ratio of 1/3 and stirring  for 2h at 70 ºC,  Khalafalla, (2013)P

 (11)
P. 

 

 
 

Fig. 3: The EDAX analyses of the obtained RE cake before purification. 
 
3.3.3. Individual separation of yttrium using TBP 
The prepared nitrate solution assaying 2.17 g/L of Y was used for selective yttrium 
extraction process by using TBP in kerosene in the presence of 0.5M of EDTA as a 
complexing agent for masking different impurities. 
 
The relevant effective extraction parameters such as TBP concentration, pH value, 
contact time and phases volume ratios (O/A) were investigated to optimize yttrium 
extraction. 
 
U3.3.3.1. Effect of TBP concentration 
The effect of varying TBP concentration in range from 0.5 – 2.5 M in kerosene upon 
yttrium extraction efficiency was studied. The pH of aqueous solution was 0.5 at O/A 
ratio of 1/1 and a contact time of 9 min. After separation, yttrium was analyzed in the 
aqueous solution. The obtained data, table 7, revealed that the maximum yttrium 
extraction efficiency of 59.3 % was attained at TBP concentration of 2.0 M. 
 

Elements Wt% At%
Al 2.68 9.44
Si 2.68 9.35
Ca 1.63 3.99
La 3.06 2.16
Ce 9.34 6.55
Pr 1.49 1.03
Nd 8.14 5.54
Sm 3.6 2.35
Gd 4.79 2.99
Dy 9.41 5.68
Ho 1.74 1.03
Er 6.12 3.59
Yb 7.17 4.07
Y 38.24 42.21
Total 100 100
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Table (7): Effect of TBP concentration upon yttrium extraction efficiency. 
TBP, M Conc. Y Extraction Efficiency (%) 

0.5 29.9 
1.0 40.9 
1.5 45.7 
2.0 59.3 
2.5 57.1 

 
U3.3.3.2. Effect of pH  
The effect of pH values of the prepared nitrate solution upon yttrium extraction 
efficiency was studied in the pH range from 0.5 to 2.5. The other parameters were kept 
constant at TBP concentration of 2.0 M in kerosene, O/A ratio of 1/1 and contact time 
of 9 min. The obtained data, table 8, indicated that, Y extraction efficiency increased 
from 59.3 to 78 % with increasing the pH value of the nitrate solution from 0.5 to 1.5. 
Further increasing of pH to 2.0 and 2.5 have a reverse effect, where yttrium extraction 
efficiency decreased to 71.5 % at pH 2.5 
 

Table (8): Effect of pH value upon yttrium extraction efficiency. 
pH Y Extraction Efficiency (%) 
0.5 59.3 
1.0 70.3 
1.5 78.0 
2.0 70.5 
2.5 71.5 

 
U3.3.3.3. Effect of contact time 
Table 9 shows the effect of contact time (shaking time) upon yttrium extraction efficiency 
from the nitrate solution of pH 1.5 at O/A ratio of 1/1 and shaking at different time ranging 
from 3 to 15 min. The data indicates that, the extraction efficiency of Y achieved 90.0 % 
after 9 min. Further increase in contact time to 15 min showed negligible effect. 
 

Table (9): Effect of contact time upon yttrium extraction efficiency. 
Contact Time, min. Y Extraction Efficiency, (%) 

3 72.6 
6 83.5 
9 90.0 
12 90.1 
15 90.3 

 
U3.3.3.4. Effect of O/A ratio 
This effect was studied by mixing the present nitrate solution adjusted at pH 1.0 with 1.5 M 
of TBP in kerosene at different O/A ratios between 1/1,1/2,1/3 & 1/4 for a contact time of 9 
min. Yttrium in the aqueous solution was analyzed after separation and its loading 
efficiency was calculated as given in table 10. From this table it is clear that yttrium 
extraction efficiency at O/A ratio of 1/1 is the optimum where it reached 91%. 
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Table (10): Effect of O/A ratio upon Y extraction efficiency. 
O/A ratio Y extraction efficiency, % 

1/1 91 
1/2 86.5 
1/3 72.2 
1/4 61.2 

 
From the forgoing study, it was found that 91 % of Y was extracted from the prepared RE 
(NOR3R)R3 Rsolution using 2M TBP at pH 1.5 and O / A ratio of 1 / 1. The loaded solvent was 
regenerated by stripping process when the following stripping parameters were 
investigated. It is worthy to mention herein that before striping tests, the loaded solvent was 
subjected to water scrubbing (1:1) to remove traces of Nb and the co- extracted REE. 
 
U3.3.3.5. Effect of stripping agents type 
The yttrium loaded TBP was stripped with different stripping agents, e.g. hot HR2RO 
and1.0M of HCl, HNOR3R and HR2RSOR4R, at A/O ratio of 1/1 and contact time of 5 min. 
After separation, Y in the strip solution was analyzed and its stripping efficiency was 
calculated. The obtained data revealed that, the maximum Y stripping efficiency of 39% 
was attained by using 1M HR2RSOR4R, table 11.  
 

Table (11): Effect of stripping agent’s type upon yttrium stripping efficiency. 
Stripping Reagent Y Stripping Efficiency, % 

Hot HR2RO 7 
1 M HCL 10 
1M HNOR3 18 
1M HR2RSOR4 39 

 
U3.3.3.6. Effect of HUR2RUSOUR4RU concentrations 
The loaded TBP was contacted with HR2RSOR4R strip solution of different concentrations 
ranged from 1 to 4M. The other stripping parameters were kept constant at A/O ratio of 
1/1 and contact time of 5 min. The obtained data, table 12, emphasized that, Y stripping 
efficiency shows improvement from 39.0 to 58.7% as the strip solution concentration 
increased from 1 to 3M. Further increasing in HR2RSOR4R concentration to 4 M has a limited 
influence. 
 

Table (12): Effect of HR2RSOR4 Rconcentration upon Y stripping efficiency. 
HR2RSOR4R Conc. (M) Stripping Efficiency, % 

1.0 39.0 
2.0 45.5 
3.0 58.7 
4.0 60.2 
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U3.3.3.7. Effect of contact time 
The effect of the stripping time upon Y stripping efficiency from 5 to 30 min. using 3 M 
HR2RSOR4R solution at A/O ratio of 1/1. The obtained results are given in table 13. It was 
noticed that yttrium stripping efficiency is highly influenced by increasing the stripping 
time where it increased from 58.7 to 92.0% by increasing the contact time from 5 to 25 
min.  
 

Table (13): Effect of contact time of stripping upon yttrium efficiency. 
Contact Time, (min.) Y Stripping Efficiency, % 

5 58.7 
10 69.4 
15 77.1 
20 85.6 
25 92.0 
30 91.5 

 
U3.3.3.8. Effect of A/O Ratio 
This factor not only represents the equilibrium state between both aqueous and organic 
phases but also shows the suitable applied A/O ratio. It was studied at A/O ratios ranged 
between 4/1, 3/1, 2/1 & 1/1 by using 3 M HR2RSOR4R and contact time 25min. The obtained 
data, table 14, revealed that the Y stripping efficiency of 99.4 was attained at A/O ratio 
of 3/1. Indeed, the suitable applied A/O ratio of 2/1 because it yield more concentrated 
Y strip solution suitable for the subsequent precipitation process. 
 

Table (14): Effect of A/O ratio upon Y stripping efficiency. 
A/O ratio Y Stripping Efficiency, % 

4/1 99.7 
3/1 99.4 
2/1 98.0 
1/1 92.0 

 
Finally, it can be stated that the optimum conditions for regenerating 98% of Y content 
from the loaded TBP are 3 M HR2RSOR4R stripping solution and shaking for 25 min at A/O 
ratio of 2/1. The yielded strip solution contains 1.91 g / L of Y was then adjusted to 
precipitation process to prepare the required Y concentrate. 
 
3.4. Precipitation of Yttrium 
Yttrium in rich sulfate strip solution was precipitated by gradual addition of 10% oxalic 
acid solution with continues stirring. Almost complete precipitation of Y as strong 
stable insoluble yttrium oxalate cake was attained at pH 1.1 and stirring for 60 min with 
98.25% precipitation efficiency. The obtained Y oxalate precipitate was filtered, washed 
and then ignited at 950°C for 2h. The produced YR2ROR3R was investigated by means of 
EDX analysis to confirm its high purity as shown in figure 4. 
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Fig. 4: Separated Y oxides from RE cake. 
 
4. CONCLUSION 
G. El-Faliq representative sample, South Eastern Desert, Egypt hosts several economic 
minerals such as yttrocolumbite, xenotime, and zircon. The corresponding interesting 
valuable metals of these minerals include Y, REEs, Nb, Ta and Zr, which assayed 2.1% 
of REEs (1.78 %Y) and 0.76 % of Nb, beside 4% of  Zr. Ammonium sulfate roasting 
method has been applied for selective dissolution of  REEs with achieved efficiency of 
88.6% under the following conditions; 1:2 S/R ratio at 600 ºC for 2h.  
 
Sulfate leach liquor was prepared assaying: 2.79 g / L of REEs, 0.016 g / L of U, and 
0.040 g / L of Th. Solvent extraction techniques was applied by using TBP in kerosene 
for the selective recovery the Y from REEs oxalate cake in highly pure forms. 
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تحضير أوكسيد إيتريوم عالي النقاوة من ركازات العناصر الأرضية النادرة 
 .من صخور  جبل الفالق بجنوب الصحراء الشرقية ج.م.ع

 
 إعداد : دعاء إبراهيم زكي

 هيئة المواد النووية
 

الم��واد الخ��ام الجيولوجي��ة قي��د يه��دف ه��ذا العم��ل إل��ى دراس��ة خص��ائص معالج��ة 
الدراس���ة لإع���داد المحالي���ل المائي���ة المناس���بة لاس���تعادة وإس���ترجاع رك���ازات أوكس���يد 

دراس�ة  ىريقة تحميص كبريتات الأمونيوم عل�. ولقد تم تطبيق طوةيتريوم عالي النقاالإ
% 88.6رض�ية الن�ادرة بنس�بة س�تعادة مجم�وع العناص�ر الأالمواد الخام الجيولوجي�ة لا

  .نتقائياكل بش
رضية التفكك الانتقائي للعناصر الأ ىولقد تم دراسة العوامل العديدة المؤثرة عل

 النس�بة المئوي�ة ىل�إالنادرة ومن النتائج المتقدمة التي حصلنا عليه�ا ومنه�ا ت�م الوص�ول 
رضية النادرة م�ن العين�ة الجيولوجي�ة خاص�ة جب�ل للتفكك للعناصر الأ ىللكفاءة القصو

 ىموني�وم والت�ي كان�ت عل�بجنوب الصحراء الشرقية بتحميصها م�ع كبريت�ات الأالفالق 
ودرجة ح�رارة  ،تحميص ساعتانالوزمن ، 1/2المذيب  ىلإنسبة الصلب  :النحو التالي
ف�ي الاخ�ر  ،ومن هذا الركاز لمجموع العناصر الارضية .درجة مئوية 600التحميص 

يتري��وم م��ن محل��ول نيت��رات العناص��ر الارض��ية الن��ادرة عن��د أس إ% 91ت��م اس��تعادة 
دق�ائق ك�زمن  ةلم�دة تس�ع TBP/keroseneم�ولر م�ن  1.5بإستخدام  1.5هيدروجيني 

% 98س�ترجاع ح�والي اخي�رة ي�تم وف�ي الخط�وات الأ 1:1تك�ون  O/Aلتصاق ونسبة ا
ي/ وس�ط وس�ط م�ائ موللر عن�د نس�بة 3من الإيتريوم المحمل بإستخدام حمض كبريتيك 

دقيقة ومن ذلك أمكننا تحضير أوكس�يد إيتري�وم ع�الي  25لتصاق اوزمن  2/1عضوي 
 .في شكل أوكسالات هالنقاوة بعد ترسيب
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