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ABSTRACT

This paper mainly deals with the recovery of high-grade iron ore from tailings. This work consists of collection
of iron ore tailings from the mine site and processing of tailings for recovery of high-grade ore. The ore is
collected from NMDC, Bellary, Karnataka, India. After the sample is collected, the ore is prewashed to remove
any impurities. After cleaning of ore, the ore is segregated for the purpose of analysis. To select the specified
quantity of ore, the sample is chosen by sampling methods like cone and quartering and bulk sampling. From
the sampling methods the ore sample is chosen from a bulk sampling and Cone & Quartering method is
subjected to grain count analysis a total sample of around of 70 kgs and reduced to 1kg. After the sampling
the ore is processed for grade identification and recovery of high grade from low grade by some of the unit
operations like crushing, grinding, and ore refrigerating for specified size of particles. In the Unit operations
the in initial feed size of was reduced finer size of 24 B.S.S mesh size using crushing after that the ore is
further reduced to size of 200 B.S.S mesh using ball mill. Now the low-grade ore is subjected to microscopic
studies for determining the grade of ore by grain count analysis of ore from the analysis. We found out the
grade of iron ore tailings and the grade was estimated to be 15-20% of concentration in the sample. Now
using magnetic separation, the initial concentration of ore is increased to 50% concentration. In second part,
we are doing ore processing analysis, Ore treatment and recovery of high-grade ore.
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soil mechanics’ field {4}. Crushing is the process of

I. INTRODUCTION

Iron ores are rocks and minerals from which
metallic iron can be economically extracted. In
mining tailings are the materials left over after the
process of separating the valuable fraction from the
uneconomic fraction of ore {1}. Coning quartering
process is a method used by analytical chemists to
reduce the sample size of a powder without creating
systematic bias {2}. bulk sampling is defined as the
process of extracting a small fraction of material
form a large sufficiently representative for the
intended purpose {3}. removing of waste Grain size
analysis is a typical laboratory test conducted in the

reducing the size of materials so that they can be
further processed {5}. They are two types crushers
are used 1) primary crusher 2) secondary crusher.
Magnetic separation is the process of separating
components of mixtures by using a magnetic to
attract magnetic substances. a ball mill is a type of
grinder used to grind and blend bulk material into
QDs/nano size using different size balls. Materials
to liberate the useful materials in this work we
perform the pre washing of ore to remove the all the
gangue materialspaper has been accepted, prepare
it in two-column format, including figures and
tables.
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II. METHODOLOGY

Initially the ore collected from the Bellary mine,
Karnataka. The ore is subjected to pre washing to
remove the external waste material present in the
ore. After pre washing the ore sent for grain count
analysis to determine initial concentration of ore
around 6% so after that we worked on mechanical
unit operations in treatment in beneficiating the ore
from low grade to high grade ore in this initially the
ore collected after pre washing it is subjected to
crushing operation where it is categorized in to two
types one is primary crushing another one is
secondary crushing. We use jaw crusher to reduce
the infinite size to 12000mm size of ore from
secondary crusher the ore reduced to mm size. After
that two crushing the ore is subjected to magnetic
separation, we collected the ore which is in
magnetic in nature by discarding the non-magnetic
particles. The magnetic particles which are collected
again the concentration of recommend by using
grain count analysis our concentration of ore is
enhanced from 6%. After that it is again subjected
to grinding operation since as which are ore tailings
we are collected the enriched ore is part of particles
clubbed together so hence we are operating on a
liberation process again after the crushing
operation it is again subjected to grinding operation
with four different categories where the size of the
different size balls are used (mention sizes) .After
both the mechanical operations ore is segregated
into magnetically susceptible and non-magnetic
susceptible particles by dry magnetic separator.
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Figl; flow chart of methodology
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Fig2; A graph plotted between size and
concentration for primary crushing

A graph plotted between size and concentration for
primary crushing, from the above we can
determine that the ore concentration is increased
with reduce in size from 12000 to 1000 microns as
the initial ore is adsorbed with gangue particles as
a result the magnetic particles are not properly
liberated and the magnetic separation efficiency is
reduced
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Fig3; A graph plotted between size and
concentration for secondary crushing

A graph plotted between size and concentration for
secondary crushing, from the above we can
determine that the ore concentration is increased
with reduce in size from 850 to 210microns as the
initial ore is adsorbed with gangue particles as a
result the magnetic particles are not properly
liberated and the magnetic separation efficiency is
reduced
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Fig4; A graph plotted between size and
concentration for grinding

A graph plotted between size and concentration for
grinding, from the above we can determine that the
ore concentration is increased with reduce in size
from 180 to 63 microns as the initial ore is
adsorbed with gangue particles as a result the
magnetic particles are not properly liberated and
the magnetic separation efficiency is reduced
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III. RESULT & CONCLUSION

In this work the iron ore tailings with low
concentration of iron enriched to industrial
acceptable concentSration of around 40-50%. When
the tailings are subjected to pre washing the gangue
materials are removed. After this the enriched ore is
liberated using mechanical unit operations like
crushing and grinding. The ore collected after both
primary and secondary crushing is segregated into
various sizes using sieves ranging from 12000
microns to 37 microns size. The various sized ore
particles is subjected to magnetic separation of
particles to classify the segregated particles into
magnetically suspect able and nonmagnetic suspect

able particles. The magnetic particles collected from
each sieve of specified size is collected. The ore
concentration is determined by microscopic studies
using the grain count analysis to determine the ore
concentration. From the work we observed that the
ore concentration is enriched from 5-6% to around
47% as initially the tailings are adsorbed with the
gangue materials.
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