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Abstract 
The acidic mass from granodurite to tonalite material is at 17 km west-north Mashhad at Binalood 
Structural zone that has penetrated in the ophiolite series and zone regional metamorphic rocks and it 
has resulted a contact aureole at it's around at pyroxen - horenfels facies limit. 
The microscopic and chemical evidences indicate the existence of alunite mineral in these masses. 
This mineral which belongs to aluminum sulfate minerals group indicating that these masses have a 
type S and have been emerged from upper Crust rocks.  
The chemical analysis from a Region masses indicates that these masses belong to per-alumina group 
and have emerged with a combination of Calc - Alkaline at continental collision zone. 
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Introduction 
Mashhad geology sheet area at 1:100,000 scale is located at East North of Iran and at 
distances limit of  59º,30´_60º longitude and 36º _36º ,30 ´ latitude. 
The set of Granitoids rocks consisting Granodurite � Tonalite and Monzogranite have 
expanded at Vakil Abad � Bande Golestan � Dehno Shandiz and Koohsangi (figure 1). 
An along with the detailed field studies, a systematic sampling has been performed from rock 
of these areas.These samplings have been issued based on a geology maps by the state 
geological organization and at 1:100,000 scale from Mashhad and Torqabeh regions have 
been performed.These rocks having mass straucture have had a little alteration and they 
include mafic mineral like: Biotite and Hornblende. 
 
Discussion 
At field studies, 50 samples have obtained from the above Granitoids.These rock which have 
resulted rather high morphology in this region, are seen at dry color at a fresh level.At some 
of theme are seen a little weathering and at other are seen a severe weathering.The existence 
of minerals such as Chlorite � Epidot � Zuezit � Sersite  and Kaolen in these rocks indicate a 
low to high weathering. 
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The existing pieces of mafic and Ultra mafic and also Schist inside of these rocks indicate that 
Granitoids are a younger than them.These rocks have resulted a contact metamorphism at a 
region. 
The use of different diagrams of geochemistry like diagram (figure 2) shows that these mass 
are from Calc � Alkaline type.These rocks have been used from a different geochemistry 
diagrams in order to review Tectono � Magmatic. 
Diagrams (figure 3) and (figure 4) indicate that these Granitoids belong to continents 
concurrence range zone. 
The petrography studies of these masses that have textures such as Myrmekite and Graphic 
indicate the existence of Quartz , Plagioclause (Oligo Clause) , Feldspat from Ortuz and 
Microcline type as a main minerals and also Biotite, Mosquite and Hornblend as an usual 
minerals and also Sphen , Apatite and Zircon as minor minerals in these rocks.The 
petrography evidences (figure 5) and (figure 6) show Alunite mineral at longitudinal and 
transverse in these rocks, that the existence of Alunite mineral is one of the important 
evidences of petrography at these rocks. 
Alunite or white alum that is refered as rock alum, is from Aluminum Sulfate family with 
chemical formula as KAl3(SO4)2(OH)6    that has devitrified at Trigonal system and includes 
Hydroxil agent (OH). 
There are K2 = 11.4%  , Al2O3 = 30% , SiO2 = 38.6%   H2O = 13%  at it`s chemical 
compound. 
Alunite is melted with Cobalt Nitrate and become a blue color, that it indicates the existence 
of Aluminum.it easily dissolve at sulfuric Acid ; but it slowly dissolve at Chloridric Acid.A 
crystalline masses as fine granule of this mineral may confuse with some white hydrated 
minerals, and the best way of it`s recognition is the use of chemical tests for this reason.we 
have found the existence of Alunite mineral at Tonalite and Granodurite rocks at Mashhad X-
ray diffraction (figure 7) and (figure 8) and also magnetometry experiments (figure 9) and 
(figure 10) and (figure 11).This mineral is an important source for preparing alum aluminum 
sulfate.Table 1 shows a chemical analysis of region Alunite acidic rocks that the chemical 
analysis of rock samples has been performed by ICP method at Canada. 
 
Economic cases and Alunite consumption 
At the past, from Alunite was used for preparing Alumina and Potassium Sulfate.The 
Alumina Sulfate is used at paper � making and tektile industnes and Potassium Sulfate is used 
for preparing chemical fertilizers.Now it is used from Alunite for preparing Aluminum and 
also Potassium Sulfate and Sulfuric Acid. 
 
Conclusion 
The existence of Alunite mineral is one of the important petrography evidences at Mashhad 
Granitoid rocks that we can mention to this problem using it, that these acidic masses are Pre-
Alumina and belong to type S granite; and it is possible that are resulted from upper Crust 
melt.with regard to Alunite economic cases, we can do more study in the future. 
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Figure 2: AFM ternary diagram for determining series 
of Magmatic of under study area rocks 

Figure 1 : Geology map of Mashhad Granitoids   

Figure 3: Discrete diagram of 
region Granitoids tectonic site Figure 4: Discrete diagram of region 

Granitoids tectonic site 

Figure 5: A: Longitudinal and transverse 
cross-section Alunite at (PPL) light. 

Figure 5:.B: Longitudinal and transverse 
cross-section Alunite at ( XPL) light.
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Figure 6: Zircon crystal inside region Alunites 
Figure 7: General XRD analysis of Granitoides sample having 
Alunite at region. 

Figure 8: XRD analysis indicating Alunite peak at region 
Granitoides 

 

Figure 9: A: Alunite peak at high magnetometry (Magnetism 
separation) (UP) 

 


