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Basic metal industry shall see the light as and when 
the mineral resources reach the stage of exploitation. Conti
nued efforts are put-in by the exploration agencies to find 
workable mineral deposits. Constant efforts, are being a&de 
by the PCSIR to extend scientific and technical services to 
the mineral sector in respect of minerals such as iron, 
graphite, chromite, phosphorite, copper, antimony, manganese 
etc. The Annextures will throw some light on the research 
activities, of the Ore Processing and Metallurgy Division of 
the PCSIR Laboratories, Lahore. Based on the research findings 
of the PCSIR, some of the minerals such as phosphorite, 
chromite, graphite and copper ore are in the advance stages 
of utilization.

At present the Foundries and allied industries 
process the imported metals. The Foundries are capable of 
producing sound and heavy castings required for cement, 
sugar, Engineering industry, etc. However, with the emergence 
of Pakistan Steel Mills, t.he import of iron and steel will be 
considerably reduced. Besides, proposals on Mini Steel plant 
based on indigenous ores, are under active consideration of 
the Government.

The overall Research and Development activities of 
the PCSIR and the Government's desire point towards the 
establishment of metal industry in the country. Any suggestion 
or assistance from the UNIDO sources in order to strengthen 
the Research and Development activity will be appreciated.
It is recognized that the UNIDO's role to help/guide the 
metal industry in Pakistan .'ias been quite useful.



-  j

DEVELOPMENT OF PROCESS 
FOR BENEFICIATION OF 
MALAKAND GRAPHITE

BACKGROUND
Malakand Mines Limited, Peshawar approached the 

PCSIR Laboratories, Lahore in April, 1980 for the develop
ment of a beneficiation process for their low grade 
graphite ore deposits. These deposits are estimated at 
10 to 12 million tonnes at an average grade of 16% carbon.

TERMS OF REFERENCE
1. Development of a flotation process for 

treating about 10 tonnes of ore per day.
2. Designing and commissioning of the plant.
3. Trial production of graphite concentrate 

containing 85% C.

R St D WORK '
A comprehensive bench-scale study on the ore was 

carried out which includes crushing, grindability, 
mineralogical evaluation and flotation parameters. Based 
on the bench-scale findings, pilot plant tests were per
formed on 10 tonnes of ore supplied by the Agency. The 
clients supplied the concentrate produced on pilot plant 
to consumers. The market report was satisfactory. The flow
sheet of the process was passed on to the clients and all 
the unit operations were explained with minute detail.

PRESENT STATUS OF THE PROJECT

A flotation plant of 10 tonnes ore treatment 
capacity is being installed near Dargai. It will come in 
production in December, 1981.
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BENEFICIATION OF 
LOW GRADE CHROMITES OF 

BALUCHISTAN & NW>P

Huge deposits of low grade chrome ore,(IS-BS^CrgO^) 
occur in Zhob Valley, Baluchistan and in Halakand area of 
NWFP. These deposits, roughly estimated at 20 million tonnes, 
can not be exploited until some processing plant is put on 
mine sites to produce metallurgical or industrial grade 
chromite concentrate.
TERMS OF REFERENCE

1. Development of a beneficiation process for 
low grade chrome ores.

2. Designing fabrication and installation of 
pilot plant. Pilot plant testing and 
development of a process flow sheet.

BACKGROUND

R & D WORK'
After the evaluation of the ore samples, bench- 

scale beneficiation tests on half a tonne of the ore and 
pilot plant tests on 20 tonnes of ore were carried out tc 
develop a process flow sheet. T* t ^r2®3 content of ore 
has been upgraded from 15-35% to 46-48%.

PRESENT STATUS
1. A detailed report containing technical data 

has been written.
2. Preinvestment feasibility reports on plants 

treating 20 and 100 tonnes of ore per day 
have been prepared.

3. The Baluchistan Development Authority and 
Sarhad Development Authority are actively 
considering to set up concentration plants 
with the help of the PCSIR.



DEVELOPMENT OF METALLURGICAL GRADES OF 
MAGNETITE,PYRITE AND CHALCOPYRITE FROM 

SAINDAK COPPER ORE

BACKGROUND
Resource Development Corporation (RDC) approached 

PCSIR Laboratories, Lahore in December 1980 to carry out 
the title study on about 100 tonnes of Saindak Copper Ore.

TERMS OF REFERENCE
1. Development of about 2 tonnes of pyrite 

concentrate of particle size 80-90 %
-325 mesh and containing about 0.5% Si02 ,
0.3% Cu and 45% Fe.

2. Development of about 1 tonne of magnetite 
concentrate containing over 65% Fe and 
less than 5% S’09-

3. Recovery of chalcopyrite and molybdenite 
from the bulk ore. samples.

THE ORE DEPOSIT
The ore deposit at Saindak comprise of three ere 

bodies. North, East and South occuring close to one 
another. The total estimated ore reserves are reported at 
350 million tonnes. The ore is essentially a low grade 
porphry type containing about 0.5% Cu with minor amounts 
of molybdenum, gold and silver values. The recoverable 
by-products are pyrite and magnetite.

PRESENT STATUS OF THE PROJECT
About seventy tonnes of the ore has been processed. 

Various products recovered from the ore fall within the 
specified metallurgical limits. The overall recovery of 
chalcopyrite obtained was over 92%.
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BENEFICIATION STUDIES ON 
NOKKUNDI IRON ORE

BACKGROUND

In September 1980 Pakistan Industrial Development 
Corporation (PIDC) entrusted the Cre Processing and 
Metallurgy Division, PCSk[R Laboratories, Lahore to carry 
out beneficiation studies on iron ores from Chigendik and 
Pachinkoh deposits of Nokkundi (’Strict. The PIDC in its 
exploratory drilling work had proven over 20 million tonnes 
of iron ore of magnetite type containing 45-52% Fe. The 
probable reserves in the area were estimated at 100 million 
tonnes.

TERMS OF REFERENCE

1. The PCSIR Laboratories will perform physical , 
chemical and mineralogical studies on the 
iron ore samples from Chigendik & Pachinkoh.

2. Beneficiation tests will be carried out on 
the bench-scale and process flow-sheet will 
be developed.

PRESENT STATUS OF THE PROJECT

Thu K & D work on the project as described in the 
term of reference has been completed. About 300 kg of 
magnetite concentrate was developed and supplied to PIDC 
for further tests in the U.S.A. A process flow-sheet for 
the beneficiation of the ore to obtain a product containing 
over 67% Fe and less than 2% SiOg has been finalized.
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BENEFICIATION & UTILIZATION OF 
INDIGENOUS LOW-GRADE IRON ORES

BACKGROUND

The largest iron ore deposit in Pakistan occur at 
Kalabajh. The reserves are estimated at over 300 million 
tonnes. Containing about 32% Fe and 22% SiC^- The iron ore 
minerals are sidorite and goethite. The gangue minerals 
are chamosite, glauconite. The recoverable iron in the ore 
is about 60%.

TERMS OF REFERENCE
1 Evaluation of physical, chemical and 

geo-chemical characteristics of Kalabagh 
i ron o r e s .

2. Beneficiation study of the ore with a view 
to determine the ultimate possibility for 
its utilization in the manufacture of iron.

3. Development of a pilot-plant for the 
beneficiation of low-grade iron ores.

PRESENT STATUS OF THE PROJECT

Studies on the evaluation and beneficiation have 
been completed on bench-scale. The process involved 
flotation of siderate and geothite minerals using fatty 
acid, collectors. The concentrate is subjected to high 
intensity magnetic separation. The cleaner concentrate 
was pelletized and indurated. The pellet- assayed 56% Fe, 
6.8% SiOg, 2.6% CaO and 0.1% P. The iron recovery corres
ponded to over 85% of the recoverable iron. A pilot plant 
with rated capacity of 3-5 t/d has been designed, fabricated 
and installed by these laboratories.
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RECOVERY OF IRON, ALUMINA AND 
TITANIUM DIOXIDE FROM 

ZIARAT LATER1TE

Laterite deposit occuring at Ziarat (Baluchistan) 
area is a complex material containing 25-32% Fe, 18-31% 
AlgOg and 2-6% TiOg. The principal mineral constituents 
identified in the ore where hematite, goethite, boehmite 
and anulasc. The ore reserves were conservatively estimated 
at 15 million tonnes.

TERMS OF REFERENCE
1. To determine physical, chemical and 

mineralogicarl characteristics of the ore.

2. To study technical feasibility of extraction 
◦f iron, alumina and titanium dioxide from 
Ziarat Laterite on bench scale for possible 
pilot plant studies in future.

PRESENT STATUS OF THE PROJECT
The physical work on the project was completed in 

October, 1980. The process studies at PCSIR Labs.,Lahore 
involved bench ocale study on 1-50 kg batches of the 
charge subjected to reductive siniering followed by mag
netic separation, leaching and precipitation of the 
constituents. The study proved that about 96% iron, and 
over 90°" alumina and titana were recovered on bench scale 
and sub-pilot plant scale.

BACKGROUND

t




