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Abstract

In this project, at first, complete information about bauxite mines and mining areas of Iran and the world,
preparation of GIS maps and blocking of active and inactive small-scale bauxite mines have been examined.
Next, the introduction of companies and countries manufacturing mobile processing equipment (all
minerals and bauxite) as well as the possible advantages and disadvantages of mobile processing methods
as well and all bauxite mineral processing methods in the world and Iran (gravity, magnetic, flotation and
Leaching) has been evaluated with emphasis on the use of heavy media cyclone method. Investigation and
implementation of indicators (metallurgical, technical, economic and environmental) of the heavy media
mobile cyclone unit is another issue that has been addressed in this project. In the end, the necessary
instructions for setting up a heavy media cyclone processing unit and a pre-feasibility study of the project
were developed and presented. By examining the railway road map and also the country's power
transmission lines in GIS environment as well as blocking active and inactive bauxite mines (11 blocks)
based on the amount of storage and geographical distances, it was determined that in all blocks while
providing feed for processing, due to the proximity to the transport and power infrastructure and the small
scale nature of the bauxite mines, there is considerable potential for the commissioning of mobile
processing units and heavy media cyclones. According to studies, various bauxite processing plants in the
world in countries such as China, Brazil, India, Hungary, Yugoslavia and the United States use methods
such as gravity concentration methods (heavy media cyclone), magnetic, flotation and selective crushing.
But since the major reserves of bauxite mines in the world are very high compared to the bauxite reserves
of Iran (total reserves of about 80 million tons), less mobile processing methods have been used to upgrade
it. Whereas, the use of heavy media mobile method in Iran is very important from an economic point of
view and reducing transportation costs due to the numerous and small-scale reserves of bauxite (in the range
of several thousand tons to about 10 million tons) in different provinces. Based on the results of the studies
of this project, in the current situation, except for Jajarm Alumina Company, which use bauxite upgrading
by selective crushing method, no other activity is carried out in this field in other bauxite mines in Iran.
According to the results of laboratory and pilot-plant scale experiments on about 10 bauxite mines in Iran,
the possibility of producing bauxite concentrate with the desired feed index of Alumina company such as
Al,Os grade, percentage of silica impurity and modulus (Al>Os / SiO) with a heavy media-mobile and
fixed- cyclone method. In order to use a heavy media-mobile cyclone, criteria and instructions will be
needed for the optimal use of this method. Among these criteria, which have been developed in the present
project, can be items such as providing at least 2 years of storage, bauxite storage of at least 150 thousand
tons, environmental requirements similar to fixed units, the need for mines with Al.O3 grade 32% and above
with no Specific mineral complexity, optimal capacity of heavy media-mobile cyclone between 10 to 50
tons per hour, range of silica impurities between 15 to 20%, cross-sectional dimensions of equipment 4.5
and height 3.5 meters and mining distance more than 50 km. Based on the pre-feasibility study conducted
with the help of Kamfar software, the investment cost for the implementation of the mobile heavy media
cyclone project with a bauxite capacity of 156,300 tons per year was estimated at about 130,326 million
rials. In this regard, the internal rate of return of the mobile unit was equivalent to 76% with a net present
value of 118,000 million rials, which is very significant considering the interest rate up to 22% of banks,
and the implementation of the plan is fully justified.

Key Words: Heavy media cyclone, Mobile unite, small scale bauxite mines, Pre-feasibility study
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