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ABSTRACT

Copper, an important non-ferrous metal, isin great demand in India, result-
ing inacontinuousimport of large quantities. The development and exploi-
tation of new reserves assumes importance in order to meet the increasing
demand from internal production rather than through imports of the metal.
Minerographic study indicates the presence Chalcopyrite, Pyrite and
Specularite are the chief ore minerals associated with Quartz, Feldspar, Cal-
cite and Hornblende as gangue minerals. For ore beneficiation, it is neces-
sary to know the mesh size at which the ore minerals are liberated from the
gangue mineral sthereby controlling the grinding limit for good separation.
The liberation studies of different sieve fractions indicating the extent of
free and locked mineral particlein each fraction. The experimental results
show atotal liberation of 86.32% of al mineral at -150+200 mesh. In this
paper, the liberation of Chalcopyrite at -150+200 meshis 73.42% and aver-
age cumulative liberation for those mineralsat -150 meshes can be theoreti-
cally expected to be 81.50%. Hence-150 meshesis chosen asthe theoretical
mesh of grind for the ore at which size the smallest grain of chalcopyrite
would have been reduced 10 timesfor good liberation of the mineral.
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INTRODUCTION

Copper, animportant non-ferrousmetal, isin great
demandin India, resultinginacontinuousimport of large
quantities. Thetota Copper orereservesinIndid have
been estimated to be 497 Million Tons of which an av-
erageof 2Milliontonsisbeing processed at present. In
this context the devel opment and exploitation of new
reserves assumesimportancein order to meet thein-

creasing demand frominternal production rather than
through importsof themetal. Thetotal estimated re-
servesof thestateus19.4 MT. 4.5MT areat present
commercidly exploited a Ingadha of Chitradurgaand
Kalyadi in Hassan district respectively. New orere-
serves have been found at Tinthani, Kallur, Machnur
andAladahdli and exploratory drillingfor copperinthese
areas started by the Dept. of Minesand Geol ogy.

In this paper, adetailed account of theliberation
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TABLE 1: Approximate mineralogical composition of low
grade copper oresof sudy area

S.  Minera Mineral Approximate
No group constituents per centage
Pyrite 8-20
1 Sulphides Chalcopyrite 9-10
Covellte, Cubanite Traces
Bornite, Chalcocite
2 Oxides Specula_rlte 2-3
Magnetite Traces
3 Nativemetal Copper Traces
Quartz 60-70
Feldspar 15-17
Silicate and Calcite 2-3
salt type Hornblende 2-3
Chlorite, Epidote
Zoisite, Clinozosite Traces

Sphene

studies carried out on thelow grade copper orefrom
Kallur, Raichur district Karnatak are described for com-
mercid exploitationinfuture.

MINEROGRAPHY

Polished and thin sections of the Granitic rock
samples have been collected from different depthsin
various bore holes have been studied under reflected
light and petrological microscopefor identification of
minerals. Chal copyrite, Pyriteand Specul arite arethe
chief oresmineralsassociated with Quartz, Feldspar,
Cdciteand Hornblendeasgangue minerds. TheChal-
copyritemineral grainsvary insizefrom25mmto 1
mm and about 5% of the mineral occursasminutein-
clusonswiththe gangueminerds. Thecopper minerd-
ization at Kalur areahasbeen extensively studied by
Pheneet.al.?. Themineralization beltistraceable over
astrikelength of 575 metreswith an average width of
15 metres. The ore reserves have been estimated at
about 2.47 milliontones. Mineraogica compositionis
showninTABLE 1.

LIBERATION

To beneficiatethe ore successfully, it isnecessary
to know the mesh size at which theore mineralsare
liberated from thegangue mineralsthereby controlling
thegrindinglimit for good separation. Theextent of lib-
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TABLE 2: Liberation at each sizeand cumulativeliberation
of all mineralsand chalcopyriteintheore

Total
M esh liberation Average Average
Sl. Sze of all cumulative Chalcopyrite cumulative
NO‘(B s9 minerals liberation of liberation liberation of
’ at each all minerals chalcopyrite
size
1 -150
86.32 86.32 73.42
2 +200
3 -200
97.50 91.91
4 +240
5 -240
99.46 94.43
6 +300
81.50
7 -300 100.00 95.82 (theoretical)

eration at any size was obtained by microscopic ex-
amination of therepresentative samplesof different Seve
fractionsindicating the extent of freeand locked min-
eral particlespresent in each fractions. Theresultsin
following TABLE 2 show atotal liberation of 86.32%
of dl theminerdsat -150+200 mesh. 97.5% of libera-
tion at -200+ 240 mesh and increasingto over 995 at
sizesbelow 240 mesh. Theaveragecumulativelibera-
tion assuming equal proportion of particlesviewedin
each sizefraction can be calculated and worksout to
be95.82%for dl mineralsat -150mesh. Theliberation
of Chalcopyriteat -150+200 mesh is 73.42% and the
average cumul ativeliberation for that mineral at -150
mesh cantheoretically expected to beat 81.50%. Hence
-150 mesh ischosen asthetheoretical mesh of grind
for theoreat which sizethesmallest grain of chalcopy-
ritewould have been reduced 10 timesfor good libera-
tion of theminerd.

Selectivity index

Selectivity Index®® was used as measure of the ef-
fectiveness of separation of copper from the major
gangue which in the present case was SO, + acid
insolubles

Crushingand grinding

Drill coresamplesof theoresize2’-5” picked at
random was reduced in ajaw crusher set at '4’, and
further fedtoaroll crusher. Theoverall crushed prod-
uct was sieved at 150 meshes. The oversizewasdry
groundinaporcdanbal mill usng porcean balswith
500 gm of feed and 3 kg of ball load for 30 minutes.
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Theground wassieved on 150 meshand theoversize
transferred back into theball mill for further grinding.
Necessary amount of -150 mesh products was col-
lected and each batch of flotation feed was chemically
andyzedfor Cuand SO, +acidinsoluble.

SUMMARY AND CONCLUSIONS

e Thelow grade copper from Kallur assaying 0.84%
Cu and 78.36 5 SiO, has been found to contain
Chal copyrite, Pyriteand Specul arite asthechief ore
mineralswith Quartz, Feldspar, Calciteand Horn-
blendeasgangue minerds.

e Thetheoretical mesh of grind at 80% liberation of
Chalcopyrite has been found to be 150 meshes
(B.S.9).

e Limeisnot suitableasadepressant for pyritein com-
parison to potassium cyanide.

e \Wet grinding the ore using sodium silicate and po-
tassum cyanidefollowed by flotation and three stage
cleaning isnecessary for good resullts.

¢ Didribution of potassium cyanide betweenthegrind-
ing circuit and flotation cell isessential to control
recovery, selectivity index and grade.
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e From afeed containing 0.278% Cu and 78.25%
SO, +acidinsolubles, it ispossibleto get the best
results at 27.29% Cu with arecovery of 97.35%
Cu at asdlectivity index of 158.67 under the opti-
mized flotation condition.

e Extengvepilot sudiesarerequired beforecommer-
cidly exploitingthelow gradeore.
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