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A country's indusmtrial and economic sirength dependr areatly on
mineral resources, power, technical wnow=how and skill. It ig thus important

to know the country®s resources of minc:als and how hest thney can be utilized.

By and larme, coraqaic raw materials are denendent or the natural rocks
and minerals available in the lithompnerc, Those mineral raw materiale arc
mainly inorganic crystalline selids formed by different geological processes.
The ceramic properties of these materizls are Cetormincd as much by the
chemical composition of their estenticl constituents as by the nature and
the amounts of accessery minerals nresent, On the other hand, the miner-
alogical characterictice of these materials alse play a very decisive role
in determining their ceramic propertins and usage. These mineralogical
characteristics, in their turn, are subdbject to wide variaticns among different
occurances, depending on the geological environments in which the minerals
deposit was formed and the physicu-chemiczl modifications that have taken
place during subsequent geological histury. Tie present report summarizes
some of the more importaat characteristice of the mineral and their
availability in Pakistan.

Bauxite:

3 0.5=3% and iz mainly located

in Punjahe The depocits are well over one million tons. Thic bauxite, the

The bauxite is mainly bochmite with Fe,0

only one of its kind in the country, may prove to be bent of the so far
inveetigated bauxites and would be suitatle for high alunina refractories,
the mamufacture of alum, alumina ~ompounds, #5 well as the extraction of
aluminium metul. Refractories and alum have already been developed from

the above bauxite at our PC3IR Lahoratcorier,

Kaolin or China Clay:

Out of a large number of samples of china clay nequired and evaluated,
only one deposit has so far been proved to te kaolinitie, 7Tt comes from
Swat. Exhaustive works were done by various laboratories before WPIDC took

up the project and has since set up a beneticiation plant using hydrocyclones

for the elutriation procees with an annual ~apacity of 4,800 tons of washed
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china clay. This kaolin is quite suitable for the use in white-ware
ceramics, paper, leather and insecticides, etc, The deposits have been
estimated to be over 1,700,000 tons. After beneficiation it will give
250,000 tons of pure china clay. China clay has alrs been found in

Nagcar Parker of Sind, and Dir of NWFP but the extent and quality has not
yet been ascertained,

Chromite

The only metallic mineral which is being exported is chromite from
the Hindubagh area of Zhcb district in Baluchistan., Ores containing over
484, (71'2.03 are termed high grade whereas those below 48% are termed low
grade, The low grade ore in the area has been estimated to be over 250,000 tons,
The PCSIR Laboratories have already developed retfractories from these chiromiten,

Dolomite:

Dolomite is available in considerable quantities in Hazara, Jhelum and
Mianvali districts, PFrom amongst some two dozen samples tested in PCSIR
laboratories three samples were found promising and were investigated in
a comparatively more thorough fa.shion.' One of these samples comes from a
deposite spread over an area of about 5 to 6 sq. miles between the villages
of Batt and Lillo in Haripur dietrict; the second belungs to a deposit
located near Monara in district Jhelum and the third to district Miamwali,
Haripur dolomite contains 0.05-0.2% Fe,0,, Monara's 0.1-0.2% and Nammal
Qorge's 0.55~0.99%. Another important deposit is that of Swabi in Mardan
district. It containe Fe,0, 0.1-0.2%, All these could be used in
metallurgical as well as in £lass and coramic industries,

Fire Clays:

We possess almost inexhausiable quantities of various grades of fire
clays These clay deposits are located in Hyderabad, Sargodha, Cemptellpur,
Jhelun and Miamwali districts. Of these, the Mianwali deposits deserve
particular mention. The deposits fall in the Cies-Indus Western Salt Range and
are being commercially exploited by a number of private agencies. Fire clay
from these deposits fall under super quality, high quality, medium quality
and low quality grades. A number of studies have been conducted in our PCSIk
laboratories on various samples from these deposits, These clays contain,




on an average, 35-A0% A .1,,0.1 arout % Fe,C, and very little other fluxes,
A recent veport inlicntec the nipht roeeeatoom of M?f"‘) to be around 43‘7:
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With lesr than 0,57 Pe O are 7% af ctiec v

In addition to these var s Lo of Flve ciara, HLen alnmina claye have
alno been diseovertd iv the vinioity of MWis 1 kbel noad Sakeoar HiLlo inothe
Mianwali area. Sote . uaple of mateined fuen el ctay b rapictored ac
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kigh quality fire slay. Heong 3ot alav zar b v ornnratod in a fire
brick mix iy as 2 grog.  Ito uen wonld crcordinrly oe restristed to the
mamufacture of 459 and 504 alumnina bricks. On ihe othew hand, X-ray studies
conducted on the Sakesar rloy indircate the presence of #0-70% beremite,
20-30% kaolinite and 3-5% mnatase. It cun, tuepafore, b used both in raw

form ar well ag a grog in the manufacture of 70 alumina vefractorics.

Feldspar:

Both potach and soda spars nare avallahis in Hapara districts the most
extensive deponite of potasn winns Delng lecated ir Rajdawari and Dadar areas
while good quality eodu opar dends ite v cproadins, over a large area along
the Khairabad rsad, Detailed investigatione have hecr made on 2 namber of
representative camples Trom theoo carions aeiar. The remmlts indirate that
Rajdawari and D lar potasn spirss are of orceliont quality wid comnare
favourably with the foreign Toluspinr. cajdaserl spae remistered as low as
0.026% F‘n?('!,l witn 2,077 Ne Aané WG Nnate Tndar sour, on the nther hand,

ave as hirh as 13‘.-1 aikal vee Y17 K 042,08 Nry,O with 005 Pe.C., Ahl el
; ; ] ‘ l i l,! A 2 1

deposits of Hazara distriot in fact contain ayer 9% weathered soda feldspar and

may, ther:fore, be uced &as gach a8 teldupar,

Limestcne s

Large depocits of linestore ave “ound in Puakictan in the well=exposed
mountains of Chidru, Murmandi, Jkesar, fammi, Daadxb=1 and other area of

Salt Rang:. Toe outcrops extera fur o dtstauce of mopre than ene hu
re

miteg from Kattha in the hast and beyond Kalubugh an tne Wests There are

also available huge deporate of Faraoiomes ot Surgrund 13tls near Hindubagh.
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More than 100 eamples representing some 30 sq. miles area of the Salt
Range and 10 sq. milec of the Surghurd Hills, have been collacted and
studied for their geochemical properties. In general, the Salt Range
limestone samples recorded higher percentages of iron oxide as compared

to the samples from Surghund Hills, Typical analyses of the two types
being as follows:

3alt Range Surghund Hills
Ca0 50¢9~55.1% 55 4%
Neo Traces 0.1%
Pe,0, 0.127-C.43% 0.08%
A1203 0.198-0,9214 0.03%
510, 0.46~3.64% 0.64%

Nagnesite:

Magnesite is found abundantly in the Hindubagh 2reaj most of the
deposits being of the oryptocrystalline variety, found in associaticn with
nltrabasic rocks. Some crystalline magnesite deposite also exist in the
vicinity of Sra Salawat, Amongst the various deposits discovered so far,
those found in Zhob district of Quetta Division are good., Chemical
analysis, differential thermal analysis, X-ray diffraction and hydration
studies have been conducted on a representative sample from this area.
The sample appecred to be very pure, cormtaining only 0.52% 510, 0.60% Cz0
and 0,21% Fe203. It may acoordingly be ntilized in the mamufacture of
chroma-nsgnesito, and magnesite refractories as well as for the extraction
of magnesium metal and for the preparation of its various salte. The
naénelite deposits of Baluchietan are not rnore than 50,000 tons whereas
those recently discovered in Hazura are well over 5 million tons; quality
being the same as that of Baluchistan magnesite.

Quarts;

Quartz is found in the pegmatite rocks of Hazara district with feldspar,
mica and beryl as well as in the mono-mineralic veins, Studies conducted in

our PCSIR laboratories on various samples from this area indicate the
presence of 0.035-0.05% Pe,0, with Si0, ranging between 97-99%. This quarts
may be used in the manufacture of good quality white-wares, glazes, and
in the production of colourless glasses,




Talc or Soapeton::

Denssite of saanstors are tound in Jarsmud of Peshesar distriet,
Ragha in Zhob disfiiet, Orachiwe r i V2 oaram frevcy and Tilesa Sherw:n
in the Hazare disrict, The cesulde o tenis on ward st zamplas inticate
that Jomrud diponit i oF higrer euniity thom etrer amosits, At present,
tha eoaprtane of Sherune nrea e Jbhuotiag ed te helire croloited commercially.
The soapstones of Shecwan arer contaln irop grida ropcing frem O.B‘ff to
1.3% vhereas thoss ©rom Jemruc combilr 0.1% te Cotbh. Tims these tales may

ba used mucceccfully far ovavioun coraric DRONGRET,

Quartzite and Ganicter:

Large deposits of gquartzite aué ganister occur apundantly in Peshawar,
Mardan, Hazara, Campbellnur and Mianwali areas in the Yorth-Hestern part
of Pakistan., Bvaluat:on studies of there poterntial resourcer have already
been started ir the Glass and Ceramic Divirion of PC3IR Laboratories
Lahore and pilet piant investigationc have zlso toen initiated for the

developuent of silica refractories and the vooults are  very mach encouraging.

In Wdition +¢ Lhe minerals mentioned atove, a nunber of other ceramic
minerale also exist ir wvarious parte of the couatry. These minerals include
asbestor, beryl, calcite, kvanite, narble, mica, vermeuiite, Preliminary
investigetions have boen done on mont »7 then and deta.led work on these
materials are already in the programme ~f our FC3IH Loboratories.

Tn Paristan, commercially axploitubtle weposite of baurites ure available.
Some hauxitic cloys centaining A0-T% >lumina sre aiso reported. Preliminary
work has already been completed and & number of high alumina clays and
hydrated aluminas (hauxites) have heen test=d in our PCGIA Laboratories.
Promisivy samples have alco been usad in the formpiatien ¢f bhriecks and
blocks of alumina compasitions ransirg from S0% to 0% ALCys Laboratory
results match favourably with ihose of the imported brick and are well in

accord with the international cpecitica*ions,

With the establishment ard expandiun of iron and steel, glass and
other related industries, the demand of these refractories have increased
accordingly. Moreover, self-reliant ceconemy surnorti can be extended by

producing the refractcrier in Pakistans At nresent, there is no commercial
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production of high alumina refractories. The import of high alumina
gluss tank blocks is to the tume of aboui i2-14 lakhs /annum, This
amount of foreign exchange could be saved it theua refractories are
developed in the country, General Refractoriss Ltd.'s factory in Xarachi

is plamming to take ur nommereial production of high alumira refractories,

Basic refractories such as magnesite, chromite, marmesite chrome,
chrome/mmesite, dolomite and forsterite, etc., ara required in basic
opan~hearth steel furnace, blact furnace, electric arc furnace reverberatory
and refining furnaces of nickel and copper, in the construnrtion of forge

and billet reheating furnace, in the burning zone of rotary cement kiln,
glass tank regeneraiors, etc,

There is no factory producing basic refractories in Pakistan but WPIDC

is planning to set up a factory for the production of magneanite dricks
based on magnesite of Hazara.

List of some of the important refractories industries in Pakistan
producing low and medium duty fire clgg_sricks
1. QGeneral Refractories Ltd., Karachi 15 tons/day
(they are busy in extension and have

a8 programme to produce 6,000 tons/year
high alumina refractories)

2, Zak Brothers, ¥arachi 10 tons/day
3¢ General Ceramic Industries, Gujranwala 10 tons/day
A. Marshall Ceramics, Gujramwala 8 tons/day
5. Refractories Industries, Jhelum 5 tons/day
6. Westridge Fire Clay Co., Rawalpindi 3 tons/day

Besides, there are about six more small industrie~ producing fire
clay refractorien and their total capacity amounts to about 20 tons/dqy.
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