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Lime is the most widely used and the cheapest chemical alkali known to man and virtually every product we
use or eat has required lime in some phase of its manufacture. Its use goes back to the earliest days of man and
many ancient buildings and writings bear testimony to this. The manufacture of lime involves quarrying, crushing
and screening of limestone and the burning of the sized stone in kilns of which there are several types. The earliest
kilns were of very crude design and only in comparatively recent times have large capacity, automated and
scientifically controlled kilns been developed. The history of the South African lime industry is largely that of the
three main lime companies and their story is briefly told. No other material used in industry has a greater diversity
of uses or more varied functions and lime has applications in most South African industries. The main appli-
cations are in the production of gold and uranium, iron, steel and ferrochrome, carbide, sugar and paper and for
water treatment, agriculture and building. The Republic is well endowed with high quality limestone and the
conclusion is drawn that many other minerals will have been exhausted before we run out of limestone with which
to process them. The expansion of the lime industry has in the past kept pace with the requirements of industry
and the future demand is expected to grow in parallel with the growth of these industries. Since the war this
growth has been phenomenal and with our expanding populations and abundance of raw materials it should
continue in the years ahead. Limiting factors are the shortage of skilled labour and the distance from export
markets. Confidence is expressed that the challenges of the future will be met and that the lime industry will
continue to make an important contribution to the growth and prosperity of South Africa.

INTRODUCTION

Lime, gentlemen, is known to all of you. Like myself,
most of you have undoubtedly found it to be, on the
appropriate occasion, a most pleasant flavouring for gin.
But this lime, or rather its juice, was in earlier days more
than just a flavouring. In the days of sail it was vital to
the health of sailors as a deterrant against the scourge of
all sea-going men-scurvy. It thus played a small but
important role in the opening-up of trade routes around
the world on which was based the original wealth of
many of today's more advanced nations.

I propose to address you on the subject of lime this
evening, not the citrus variety I have just mentioned, but
the most widely-used and cheapest alkali known to man,
which, largely unsung, plays an even more vital part in
modern industry than did its namesake in the develop-
ment of inter-continental trade. In the time at my dis-
posal, I propose to tell you something of the history,
geology and technology of lime manufacture. Then I will
briefly sketch for you the development of this industry in
South Africa and indicate the role it plays in supplying
the requirements of many of our important industries.
Finally we will attempt to look into the future.

The importance of this chemical alkali to our modern
civilization is seldom fully appreciated-virtually every
product we use or eat has required lime in some phase of
its manufacture, either directly or indirectly. It is one of
those basic materials, along with iron, coal, sulphur, salt
and petroleum without which industry and, in fact, our
modern way of living could not exist.

Fortunately, nature has endowed the world with a
plentiful supply of the limestone from which lime is
derived and most countries have deposits adequate for
their requirements. As a result, not only has there been
little trade in lime products between countries but in the
past the widespread occurrences of limestone have set a
pattern of numerous small plants each serving a limited
area.

These plants were generally crude affairs incapable of
producing a quality product. It is not surprising that, in
an industry comprised of small producers with limited

financial resources and in fierce competition with each
other, there was little interchange of information.
Technological development was therefore slow and the
industry tended to be regarded as a backyard operation.
Its popularity was not enhanced by the. fact that lime is
difficult and unpleasant to handle if proper facilities are
not provided.

In recent years the lime industry has undergone very
radical changes to meet the more exacting requirements
of today's more sophisticated consumers. Only since the
war have the larger companies emerged with proper
management, highly mechanized plants and a scientific
approach.

HISTORY

Lime was one of the first chemical reagents used by
man and consequently lime burning is one of the oldest
of the chemical industries. The use of limestone dates
back t'J the stone age when primitive man used limestone
to build fireplaces, construct shelters and make crude
tools and weapons. It is probable that lime was first
discovered by him when the stone in these fireplaces
disintegrated to a white powder which he could use for
decorative purposes.

The first recorded use of limestone was when huge
blocks of limestone were used to build the pyramids of
Egypt in 4,000 to 2,000 RC. It was not long after this
that the beauty of marble, which is in fact a limestone,
came to be appreciated and it found wide application in
sculpturing and for decorative wall construction.

Originally lime, mixed with sand, was used mainly as
a mortar for building purposes, the earliest record of its
use for chemical purposes being in 350 Rc. in a report
of the wreck near Marseilles of a ship carrying a cargo
of linen and lime 'for its bleaching'1. Cato mentioned
the burning of lime kilns in 184 Rc. and the Romans
made extensive use of both limestone and lime for high-
way construction.

A treatise on architecture by Vitruvius who had an
official position in the rebuilding of Rome under the
Emperor Augustus remained for nearly two thousand
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years a standard work of reference. It had a chapter on
lime which showed that the Romans had a very good
knowledge of lime preparation and its use in building.
There is also evidence that the lime industry in China is
of great antiquity and kilns may be seen in use there today
which are probably of the same type as those employed
thousands of years ago.

Some ancient edifices built with lime have stood for
two or three thousand years, dishevelled by the erosion
of time, but still intact and structurally sound. A com-
parison of these with modern buildings makes one
wonder whether building techniques have advanced as
much as we think.

GEOLOGY

Limestone can be defined as a rock composed mainly
of calcium carbonate (CaC0:J) with varying amounts of
magnesium carbonate, iron oxide, alumina and silica.
Of the varieties of calcium carbonate rocks, those
possessing a fine grain or attractive colour go by the
name of marble, while the remainder are embraced under
the generic term limestone. Limestones with a magnesium
carbonate content in excess of 20 per cent are generally
called dolomite, while those containing more than 96
per cent calcium carbonate are known as calcium lime-
stones.

In strict chemical nomenclature lime is pure calcium
oxide (CaO) but commercially lime is the product of the
calcination of limestone or dolomite, calcium oxide being
the major constituent.

The geological explanations for the origin of limestone
can be summarized by saying that deposits originated
either by the precipitation of calcium carbonate from

fresh or sea water or by marine deposition of shells and
skeletons of plant and animal organisms, layer upon
layer to form massive beds of limestone.

We are indeed fortunate in South Africa to be well
endowed with limestone. Proved reserves of limestone
suitable for the production of high quality lime are of the
order of 400 million tons and deposits which are known
to exist but have not been drilled could increase this to
the 2,000 million tons suggested by D. G. Maxwell2 in
his presidential address to our Institute in 1961. This
limestone should not be confused with the many large
deposits of limestone which, bec~use of t~eir lower
calcium carbonate content, are unsUItable for lime manu-
facture but which are ideal for making cement.

It is not so much a matter of quantity, however, as of
location. Remoteness and distance from rail are serious
ob,tacles to the exploitation of many promising deposits
but fortunately proved economic reserves are adequate
for very many years. Future generations may be obliged
to go further afield but by then it is reasonable t.o expect
that overall conditions will have changed sufficiently to
justify economic exploitation of more remote deposits.
Our railway systems will certainly have expanded and
who knows what technological changes will have
occurred by then.

LIME MANUFACTURE

It is not the intention in this address to present a
treatise on the principles of quarrying, lime burning and
hydration or on the technology of manyfac!ure but. a
fairly brief outline of the processes and Its history will,
I trust, be of interest.

Bowden South Quarry-Silver Streams
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Quarrying, crushing and screening

The quarrying of limestone has been practised since
the earliest days and we have evidence of the methods
used for the recovery of large blocks of stone from the
Mokatam quarries for the construction of the Great
Pyramids of Egypt. A row of holes was drilled with
copper tools along the intended line of fracture and thesc
were filled tightly with dry wooden plugs which were then
soaked with water for several days. The swelling of the
wood broke the stone away and after trimming, the blocks
were floated on a barge five miles across the Nile when
it was in flood.

Today we drill holes with sophisticated tools, break the
stone away with powerful explosives and remove it in
large capacity transport vehicles.

A method still used today for cutting and transporting
limestone or marble for ornamental purposes, was
developed in the Mediterranean areas many centuries
ago. For ornamental purposes it is necessary that the
stone should not be subjected to shock or strain that
might cause cracks to develop. A wire is pulled along the
line of cut while sand and water are poured into the ever-
deepening groove. On completion of the cut, the block
is levered out, mounted on a wooden sled and skidded
to its destination. Another frequently used method where
there are natural joints in the rock is to drive feathers
and wedges into the joints until the stone separates3.

The modern method of limestone recovery is by either
open pit quarrying or underground mining. The latter is
not employed in the Republic but accounts for nearly
10per cent of the limestone produced in the United States
where mining is carried out by a method similar to the
room-and-pillar system adopted by our coal mines.

In recent years there have been many important
technological developments to meet the requirements of
larger tonnages, improved efficiencies and better labour
productivity. In open pit quarrying it is customary to use
blast holes of up to 9 in. diameter employing either
rotary, percussion, or down-the-hole drills. Cartridged
explosives have been largely superseded by granular
explosives such as ANFEX and FREFLO which, in
turn, are being replaced by slurried explosives in certain
applications.

Delay action detonation is used as the objective is to
get the maximum fragmentation and to produce a
minimum of fines which are not suitable for burning.
The manufacturers of quarry equipment have made great
strides in the design of high-duty excavators, loaders and
rubber-tyred haulage vehicles, so promoting the handling
of large tonnages at Iow cost. With modern equipment
many deposits which could not previously be exploited
are now economically viable.

Crushing and screening plants to prepare the limestone
for either burning or direct shipment are conventional,
primary crushers being designed to receive the size of
stone loaded by the largest excavator. For example, a
6 cu yd excavator might be followed by a 54 in. by 74 in.
gyratory crusher capable of reducing stone from a 6 ft
cube to minus 7 in. The largest single cost factor in
present day quarrying is the original cost and mainten-
ance of equipment.

Quarrying or surface mining is becoming an increas-
ingly important facet of South African industry and this
Institute can, I am sure, be of assistance in promoting
technical progress in this field as it has done in the past
with underground mining. The response to the proposal
that a symposium on open-cast mining be held next year

has been gratifying and it is anticipated that the papers
will be of a high standard.

Lime burning

From a chemical point of view the lime-burning process
is, of course, fairly elementary. The reaction CaCO3 =
CaO + CO2, which denotes the driving-off of carbon
dioxide from a carbonate rock by the application of heat
to produce calcium oxide (commonly known as unslaked
lime or quicklime) is probably one of the most funda-
mental of all chemical reactions.

However, because limestones contain a number of
other constituents and no two are similar in physical or
chemical characteristics and because we are dealing with
a practical situation where large tonnages must be
treated, there are many complexities in the process.
Research has dispelled the generally held idea that lime
burning on a practical scale is a very simple operation.
It is a little like saying that mining is simple because it is
merely the digging of rock out of the ground.

Lime burning can, of course, be simple and I always
remember a humorous description by one of our con-
sulting engineers of a 'Iow-cost operation' in the Far
East. Apparently it consisted of a 45 gallon oil drum in
which shells from the seashore were burnt, using coconut
waste as fuel.

The conditions occurring inside lime kilns further
complicate the process. Lime burning depends on heat
transfer from burning fuel and combustion gases to
solids. Too high or too Iowa temperature or too long or
too short a retention period adversely affect the quality
of the lime. Design for optimum utilization of heat is
of great importance as fuel is the largest single factor in
the cost of producing lime.

From the earliest days of purposeful lime burning until
the turn of the present century there was relatively little
advance in the design and operation of lime kilns. The
first known method of burning lime consisted of stacking
alternate layers of wood and limestone to a height of not
more than lOft and plastering the sides of the pile with
clay3. Holes were left near the base to admit air for com-
bustion and an opening in the top for the escape of the
gases. The wood was then ignited and the pile allowed
to burn itself out, after which it was allowed to cool
before being broken up to recover the lumps of lime.

Clearly, these clay or beehive 'kilns', if one can
describe them as such, could not produce anything but a
poor quality lime as they did not permit of uniform
combustion and consequently there was invariably a
large proportion of unburnt or partly burnt stone mixed
with the lime. Apart from obvious improvements, such
as substituting coke or coal for the wood and the use of
more permanent chambers or crude kilns to contain the
piles, this original method changed little until com-
paratively recent years.

Lime kilns are operated on a batch, intermittent or
continuous basis. The earlier forms were batch and were
very wasteful in fuel since they had no means of heat
recuperation and had to be allowed to cool between
batches.

One of the earliest of this type was the 'flare' or 'pot'
kiln. This consisted of a vertical chamber usually crudely
constructed of stone, with a hearth in the bottom. It was
normally built on the side of a hill or embankment to
facilitate loading into the top. After burning for three to
five days the kiln was allowed to cool and the lime
withdrawn by opening bricked up holes near the base.
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I recently saw an operation of this type in Italy and,
surprisingly, the quality of the lime was reasonably good,
but I did not envy the lime-burner his dusty job of
shovelling the lime out of the kiln.

Mixed feed vertical kilns- Taungs

The next major development was the introduction of
an intermittent operation through the advent of the
vertical or shaft mixed-feed kiln which had greater
height and more capacity. It consisted of a vertical
cylindrical structure built of stone or firebrick into which
alternate layers of limestone and fuel (coke, coal or
wood) were charged. The burnt lime was drawn from
the bottom of the shaft at regular intervals and additional
stone and fuel were added at the top. This type of kiln,
being relatively inefficient in fuel and labour, was stilI
costly to operate, and the quality of the product often
left much to be desired. Nevertheless, it was the fore-
runner of the vertical mixed-feed kiln which is today
most widely employed for lime manufacture.

The modern kiln has sufficient height to allow for four
definite zones in the kiln-for stone storage, preheating,
combustion and cooling the lime before discharge. The
design is such as to avoid as far as possible, channelling
of stone or fuel in the shaft.

The type of fuel available largely influences design.
For example, coke can be charged into the top of a kiln
with the limestone whereas bituminous coal must be
introduced through special charging ports about halfway
down the kiln so that the volatile gases can burn in the
descending limestone and not be wasted. These factors
influence the internal shape of the kiln. If coke is used
the kiln can have straight vertical walls which reduces
brick wear whereas for coal the shaft must be constricted
at the lower firing ports to allow the coal to be intro-
duced.

The older types of kiln relied on natural draught, but
as greater capacities were required fans were introduced
to provide forced or induced draughts and these in turn
brought about further developments in kiln design, per-
mitting, as they did, greater heights and larger diameters.
At Taungs in the Northern Cape the conversion of the
natural draught kilns to induced draught increased the
daily output from 30 to over 70 tons/kiln day and per-
mitted the burning of a smaller size of stone.

One of the most efficient modern mixed-feed kilns is
the highly automated Seeger kiln used in Germanyl. This
is a forced-draught kiln and a typical installation would
be 95 ft high by 15 ft internal diameter with completely
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mechanized charging and discharging arrangements and
with highly sophisticated controls. The fuel used is good
quality coke and the limestone feed is closely sized to
plus 2 in. minus 4 in.

It is claimed that this kiln can produce at the pheno-
menal rate of 270 tons/day with a fuel consumption of
3 million Btu per ton or 85 per cent of the theoretical
thermal efficiency. This is, of course, quite extraordinary
when one considers that most vertical mixed-feed kilns
operate at 4 to 6 million Btu per ton, particularly when
bituminous coal must be used.

Another kiln which is widely employed is the gas-fired
vertical kiln, which uses either natural gas, if available,
or gas generated by burning solid fuel either in fire boxes
adjacent to the kiln structure or in separate gas pro-
ducers. Gas-fired kilns, although generally more costly
to operate due to poorer thermal efficiency have an
advantage over mixed-feed kilns-the lime is not con-
taminated by ash. This contamination presents a problem
in a mixed-feed kiln plant unless the kilns are followed
by a hydration process in which the intimately-mixed
lime and ash, which can be as high as 25 per cent of kiln
output, can be re-treated and the lime recovered in a
hydrated form.

Rotary kilns-Silver Streams

Rotary kilns were introduced to the lime industry in
1880 and today account for about 85 per cent of lime
produetion in the United States, although they are not
so widely used elsewhere. The thermal efficiency of the
modern rotary kiln has been greatly improved over the
years, but still does not approach that of an efficient
vertical kiln. In countries where fuel costs are high this
is a definite deterrent to their use.

The rotary kiln has, however, many other advantages
which compensate for the lower fuel efficiency. Very
steady operating conditions can be achieved as the
kiln lends itself to a high degree of instrumental control
and automation. As a result large tonnages of lime can be
produced with a minimum of labour.

The major advantage is, however, that a uniformly
high-quality lime can be consistently produced-a factor
of great importance in meeting the exacting requirements
of modern industry.

The first rotary lime kiln to be installed in South
Africa was at Silver Streams in 1954 for a production of
400 tons per day and since then three others have been
added. The most recent installation is a kiln 375 ft long
by 11 ft 6 in. internal diameter with a daily output of
750 tons. This must rank as one of the highest-capacity
units in the world.
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These kilns are installed at an angle of 3 degrees to the
horizontal and rotate at speeds varying from O' 75 to
1.25 rpm depending on the size of the stone being
fed. The stone is closely sized to t in. to tin., i in. to
It in., It in. to 2t in. and 2* in. to 3 in., only one size
being fed to a kiln at a time. If the feed were not closely
sized the larger pieces would emerge unburnt and the
smaller ones over burnt for any particular speed setting,
as this determines the retention time in the kiln.

At this plant the kilns are fired with pulverized coal
and each kiln has its own pulverizing unit. The hot lime
discharged from the kiln is passed over a vibrating grate
cooler which serves the dual purpose of cooling the lime
and preheating the combustion air. Various types of
preheater are used on the incoming feed to extract the
maximum amount of heat from the exit gases. The kiln
at Silver Streams uses special stainless steel sextants in
the feed end which increase the surface area of the stone
exposed to the hot gases and so effect a greater heat
transfer. These arrangements have considerably improved
thermal efficiency and this kiln now consumes less than
7.0 million Btu per ton of lime.

While vertical and rotary kilns constitute by far the
majority of all kilns used in lime manufacture there are
several other types which have specific applications. Of
these, I propose to touch briefly on two of the more
important.

One is the fluo-solids lime kiln which came into
operation in 1964 in the United States for burning fine
limestone of 8 to 65 mesh in size. At this particular plant
the limestone has a crystalline structure which results in
its breaking down on crushing to small particles free of
fines and the fluo-solids kiln is ideal for this product.
The kiln consists of a vertical cylinder divided into five
compartments by perforated horizontal partitions. The
limestone is fed to the top compartment and passes
successively to the other compartments through vertical
conduits. Air and combustion gases passing upwards
through the kiln keep the limestone particles in a fluidized
state which results in very rapid calcining. Fuel con-
sumption is low and lime of good quality is produced.

Another interesting type is the calcimatic kiln which
consists of a circular refractory hearth of about 50 ft
diameter mounted on rollers and rotating at slow speed
in a horizontal plane1. Over the hearth is a stationary
brick-lined ring flue of about 6 ft square section. The
kiln is usually gas-fired by several burners located around
the ring flue and the waste gases are exhausted near the
lime-discharge point. Closely sized limestone is fed on
to the hearth and travels round to the discharge point
where it is removed by a scraper. It is claimed that this
kiln can produce 100 to 125 tons per day and that the
control is such that high quality lime can be produced
for a relatively low fuel consumption.

There are so many variables and different conditions
encountered in lime burning that it is not surprising that
a great deal of ingenuity has been used in the quest for
higher efficiencies. Seldom is the design of two kilns
exactly the same even in the same plant. Despite the
advances which have been made it is still true to say that
lime burning, in common with any other pyrometal-
lurgical process, remains to some extent an art which
only the more experienced lime burners seem to com-
prehend.

Hydration

A further process in lime manufacture is the hydration
or slaking of lime with water to produce calcium hydro-
xide (CaO + H2O = Ca(OH)2)' which is commonly

termed hydrated lime or slaked lime. Technically the
terms 'hydration' and 'slaking' are synonymous but
based on popular connotation hydration involves adding
only enough water to yield a dry powder whereas slaking
involves the use of excess water to yield a putty, slurry,
or milk of lime.

It is probable, as noted earlier, that man's introduction
to lime resulted from the effect of moisture on limestone
that had been burnt in a prehistoric fireplace. When it was
discovered that a useful material could be produced in
this way, no doubt lime was burnt and hydrated inten-
tionally. The method of burning was probably governed
by convenience or state of knowledge, but hydration was
always done in the same manner, that is by exposing
quicklime to moisture either by allowing the quicklime
to lie around preferably in a damp atmosphere, or by
mixing it with water. Even today the wetting of quick-
lime by means of a hand-held hose is practised by some
builders in preparing their plasters and mortars.

It was discovered very early that air-slaked lime is less
caustic than lime hydrated with water; as we now know,
this is because with air-slaking a fair proportion of the
lime is re-carbonated by the carbon dioxide of the
atmosphere. This variety has been favoured by artists
since ancient times because its comparative freedom
from causticity enables it to be used with delicate pig-
ments3. Families have been known to keep the finest lime
in large vaults for 80 years or more, each generation
contributing sufficiently to the store left by his parents.

Towards the end of the nineteenth century various
mechanized contrivances for hydrating lime in batches
made their appearance. In these, measured quantities
of unslaked lime and water were intimately mixed. It
was not long before machines were developed to make
hydration a continuous process.

Probably two of the most widely used of these machines
today are the Knibbs and the Kritzer hydrators. The
former consists of a single large vessel in which the lime
and water are mixed by means of revolving paddles.
The Kritzer type is more commonly used in this country.

A typical installation would consist of a prehydrator
where the rapid initial mixing of lime and water occurs.
This would then be followed by six cylinders 15 ft long
by 2 ft 6 in. diameter mounted one above the other and
each equipped with a broken screw conveyor which
performs the function of further mixing and passing the
product through each cylinder in turn until from the
bottom cylinder emerges lime in a dry and completely
hydrated state.

In order to remove the grit impurities and if necessary
to classify the hydrated lime into different size fractions,
the product is then treated in an air-separation system
of which there are various types. In a finished hydrated
lime the particles are normally all minus 200 mesh but a
super-refined quality containing all minus 375 mesh can
be separated for special purposes.

A hydrated lime is, in fact, the most refined form of
lime produced commercially being almost pure calcium
hydroxide. A further modification of this process is the
use of pressure hydrators in which hydration is carried
out in closed vessels under pressure. This is important
when the lime contains constituents such as magnesia
which are slow-slaking or resistant to slaking. Pressure
ensures complete hydration which is particularly impor-
tant if the hydrated lime is to be used as a building
plaster.

Hydrated lime is normally packed in paper bags for
transportation to the customer although bulk tankcars
are used for some of the larger consumers.
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SOUTH AFRICAN LIME PRODUCTION

History

In the early days of the Witwatersrand the mining
industry was obliged to import lime as there were only a
few small producers in the country. The Northern Lime
Company, today the largest producer, was founded in
1907 by two American engineers, Davidson and Mein
of the Corner House, to exploit a high grade limestone
deposit on the farm Uitloop in the Waterberg district of
the Northern Transvaal.

In 1909 a shrewd Scot, John Orr, assumed control of
the company and was the driving force for the next 25
years. In 1917 the company merged with the Nolan Lime
Works at Taungs in the Northern Cape, and Ehortly
thereafter the Central Mining and Investment Corpora-
tion acquired the control. The Taungs deposit consisted
of a high-grade secondary limestone formation along
the escarpment of the Kaap plateau. The deposit became
known to the world following the discovery there of the
famous Taungs Skull in 1924.

Australopithecus Africanus- The Taungs Ape Man

Limestone is one of the best materials for preserving
bone, and thus it was that the I-!-million year old skull
of Australopithecus Africanus was found embedded in
limestone some 25 ft below surface in the Taungs
quarries. During 1924 Dr R. B. Young, having read
about the fossil baboons at Taungs, called at the lime-
works and asked for co-operation in obtaining bone-
bearing rocks for Professor Raymond Dart. Only a
week previously a quarryman, De Bruyn, who was
interested in fossils, had taken several large specimens
to the Manager's office, and two boxes of these specimens
were immediately despatched.

One of them contained the skull which was identified
by Professor Dart as that of an ape-man. This find
excited anthropologists all over the world as it provided
the first scientific evidence of a definite link between
man and the ape. The original skull is now on display
in the Johannesburg museum of Man and Science and a
facsimile, affectionately referred to in Northern Lime as
the first chairman, is in the company's offices.

To return to lime-the Taungs operation was gradually
expanded to satisfy the growing demand, the Uitloop
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operation having been closed down in 1925 when the
deposit became exhausted. At that time Northern Lime
had a virtual monopoly of the market but by the early
thirties there were already signs of the intense com-
petition which has characterised the industry ever since.

A company called White Limes Limited was operating
crude kilns in the Pietersburg district burning limestone
quarried in the caves at Makapansgat. As it was the
intention to declare these caves a national monument,
Mr Kramer, the owner of White Limes, started pros-
pecting at what is now called Uleo in the Northern Cape.
Here a large secondary limestone depoEit similar to that
at Taungs had been observed near the newly constructed
Kimberley-Postmasburg railway line.

There were other prospectors in the area but eventu-
ally Lewis & Marks and Anglo Transvaal each acquired
a portion of the deposit. They eventually merged their
interests to form the present Union Lime Company
which installed a vertical-kiln plant and commenced
production in 1937.

The third of the present major lime producers, Marble,
Lime and Associated Industries, operates at Marble HaIl
in the North-Eastern Transvaal. Here there is a primary
limestone deposit in the dolomite series which was first
worked in 1922 to produce monumental marble. This
venture, however, was not very successful and in 1931
the present Chairman, Dr Snideman, acquired control
and established a smaIl marble factory in Johannesburg
which has produced much beautiful marble ever since.

Lime manufacture was subsequently started on a small
scale at Marble Hall to utilize waste marble chips and to
supply lime to the then Victoria Falls Power Company
which later became the Electricity Supply Commission.
As the demand for lime increased, Northern Lime,
Union Lime and Marble Lime gradually expanded their
operations and became established as the major pro-
ducers.

In 1949 it became apparent that the new and rapidly
developing uranium industry would require substantial
quantities of lime. Northern Lime, realising that the
remaining reserves at Taungs were insufficient to sup-
port a major expansion, instituted an extensive geological
search which led to the discovery by Corner House geo-
logists in 1950 of a deposit of primary limestone near
Silver Streams.

This is located in the Northern Cape 100 miles west of
Kimberley on the railway line to Postmasburg. The
limestone occurs in lenses of varying lengths and thick-
ness in the upper part of the Campbell-Rand dolomites
and outcrops can be traced over a distance of 150 miles.
Subsequent investigations confirmed that this was an
extensive occurrence of limestone of exceptional purity
and that it could be economically exploited. In fact, the
location, quality and size of the deposit are such as to
justify claims that it was indeed the most important
discovery of calcium limestone yet made in South Africa.

To meet the ultimate requirements of large tonnage
production, good labour productivity and optimum
quality of lime at the most economic cost, the company
decided to instal a modern rotary kiln plant coupled with
highly mechanized quarrying, crushing and screening
facilities. This plant was commissioned in 1954 and as
the market grew and the Taungs operation declined, it
was expanded until today it is one of the largest lime
plants in the world. Union Lime and Marble Lime in
the meantime also expanded their capacities and today
these three companies supply over 90 per cent of the
country's total requirements.

------



Price Consumer
Year F.O.R. Railage Delivered Price

factory price index

1945 100 100 100 100

1950 110 107 109 120

1955 137 152 141 153

1960 142 169 150 170

1965 155 186 164 189

1968 163 216 179 206

Economics

In discussing a highly competitive industry one ven-
tures with some trepidation into the field of economics
but I hope I may be excused a few generalisations,

As is the case with other industries the cost of capital
equipment has risen sharply in recent years, For example,
it is estimated that the original plant installed at Silver
Streams in 1953 would cost approximately twice as much
today, To amortise this increased capital and to attain
a reasonable return on investment would necessitate a
30 per cent increase in the present lime price, It is indeed
fortunate that the cost of recent extensions has not
inflated prices to this extent due to the balancing factors
of higher production and improved efficiencies, It is
problematical, however, whether costs can be contained
indefinitely as further expansions become necessary and
if the costs of wages, equipment, spares and stores
continue to spiral.

Lime has traditionally been a low-priced commodity
and the industry can be proud of its past record in the
face of rising costs, as illustrated in Table I:

TABLE I
LIME PRICE INDEX (1945 = 100)

Railage

Railage costs on lime and on the coal required for the
manufacture of lime constitute such a major factor in
the ultimate price to the consumer as to merit mention.
For example, the railage cost element in the price of lime
delivered to the Witwatersrand from Silver Streams
(some 400 miles) is of the order of R5 in a delivered price
of R9,70 per ton, It is unlikely that the railway admini-
stration will lower tariff rates generally, but it would
seem that the case for preferential rates for all exported
products and for the raw materials used in their manu-
facture warrants consideration,

If such a reduction made South African products more
competitive in world markets and encouraged increased
production, the benefits for all concerned could be
considerable.

USES OF LIMESTONE AND LIME

Undoubtedly no other material used in industry has a
greater diversity of uses and more varied functions, The
more important of these are shown in Table II with
some typical consumption rates, Figs, 1 and 2 illustrate
graphically the growth in the production of limestone
and lime products since 1945 and the distribution of these
products to the various industries. Limestone used for
cement manufacture, however, has been excluded from
Fig, 1.
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Cement manufacturers are by far the largest users of
limestone in the country with an annual consumption
rate in excess of 7 million tons. The story of cement is a
fascinating one but one to which I cannot do justice in
the time at my disposal. I therefore leave you with the
thought that here is a subject worthy of a paper to itself
and I hope the Institute will be favoured with such a
paper in the near future,
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It will be seen that over the 22 years limestone con-
sumption increased about 41 times, the main increase
being for fluxing stone while lime usage has increased
21 times in the same period.

There are few reliable statistics on world consumption
but of all raw materials produced in the United States,
limestone ranks second in total tonnage only to sand and
gravel. It exceeds the tonnage of petroleum and coal.
Limestone has four major uses-for cement manufacture,
for lime manufacture, as a fluxing agent and for agri-
cultural purposes. Some of the lesser applications are in
the manufacturing of poultry grit, stock feeds, glass,
fillers for a variety of products such as abrasives, paint,
ceramics and rubber and for dusting in coal mines.

Tonnagewise lime production is less than that of lime-
stone but this product has even wider applications than
limestone. It is perhaps best known as a neutralising and
coagulating agent in chemical, hydrometallurgical and
water treatment processes, and as a fluxing agent in
pyrometallurgical processes.

The chemical industry uses lime as a basic raw material
for the manufacture of many chemicals such as soda ash,
caustic soda, sodium bicarbonate, chloride of lime,
calcium cyanamid, calcium cyanide and calcium hypo-
chlorite, the latter known to swimming bath enthusiasts
as H.T.H.

Lime is also used to manufacture calcium carbide and
for causticising sodium carbonate liquors in pulp and
paper plants.

TABLE 11

SOME TYPICAL CONSUMPTION RATES OF LIMESTONE
AND LIME IN SOUTH AFRICA

Industry Function Typical consumption rates

LIMESTONE:

Cement
Lime
Iron (blast

furnaces)

Raw material
Raw material
Fluxing agent

1.4 tons per ton of cement
2 tons per ton of lime
220 Ib (calcium limestone)

per ton of iron
330 Ib (dolomite)

per ton of iron
LIME:

Gold Alkalizer O' 5-10 Ib per ton of ore
(depending on acidity of ore)

0.5 tons per ton of sulphuric
acid

Neutralizing
of effluents

Steel Fluxing agent
Open hearth furnace
Graef rotor furnace
Tandem furnace
Basic oxygen furnace
Electric furnace

Ferro chrome

Uranium

60 Ib per ton of steel
65 Ib per ton of steel
80 Ib per ton of steel
200 Ib per ton of steel
25 Ib per ton of steel
3.5 tons per ton of

contained chrome
0.9 tons per ton of carbide
600 Ib per ton of paper

Fluxing agent

Raw material
Causticizing

agent
Sugar FIocculant

Mills
Refining

Water purification Flocculant

Calcium carbide
Paper

11 Ib per ton of raw sugar
16 Ib per ton of refined sugar
600 Ib per million gallons

Lime for building and construction purposes has not
as yet found as wide an application in South Africa as
in other countries, but a growing and relatively new use
for lime is in the stabilising of clay soils in road building.
Leather, rubber, paint, dairy, lubricants, fruit-the list
of products requiring lime is endless.
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The question is sometimes asked why the lime pro-
ducers do not use the vast reserves of dolomite on our
doorstep and avoid the high railage costs. A little ex-
planation is perhaps called for. Dolomitic limes are not
satisfactory for neutralization purposes because reaction
times can be hours instead of minutes and the precipi-
tated sludges are fluffy, voluminous and difficult to
handle. At a pH of over 6,5 in the liquor being treated,
the reactivity of dolomitic lime declines rapidly and much
if not all of the neutralising effect of the MgO is wasted.
All this adds up to higher costs, handling problems and
more expensive treatment plants.

Good quality dolomite is, of course, satisfactory as a
fluxing agent in pyrometallurgical processes, but cal-
cium limestone or lime is generally required in addition
to dolomite to regulate slags to the desired fluidity. The
chemical consistency and high reactivity of calcium
lime make it a dependable fluxing agent for final furnace
additions where time delays can cause costly losses in
production and in heat energy. Both calcium and dolo-
mitic limes are used for building purposes as the physical
and not the chemical characteristics primarily determine
suitability.

MAJOR SOUTH AFRICAN LIME CONSUMERS

Gold and uranium

The introduction of the cyanide process in 1890
initiated a demand for lime which has been the backbone
of the industry every since. Moreover, as the depth of the
mines increased, acid waters which had to be neutralised
before pumping to surface were encountered and lime
found a second important application. As mining ex-
panded the demand for lime increased steadily until in
1952 uranium production created a new major use, as
lime was required to neutralise the waste acid solutions
before disposal. In the period 1957 to 1962, 17 uranium
plants were operating with an annual lime consumption
rate of approximately 300,000 tons. This compared with
the total annual consumption of all the gold mines prior
to 1952 of some 100,000 tons. By 1957 the lime companies
had increased their burnt lime productive capacity from
about 500,000 tons per annum to 900,000 tons.

This phenomenal expansion was achieved without any
discontinuity of supplies and was certainly assisted by the
excellent relationships which have always existed between
the mining industry and lime producers. The uranium
'stretch out' arrangements in 1961 came as a blow to the
lime industry. Supplies to the uranium mines fell to less
than one-third, and capacity which had been installed
only a few years previously stood idle.

This position persisted for about five years but for-
tunately the growth in demand from other industries and
a slow but steady recovery by the uranium industry filled
the gap in time. Based on widely accepted forecasts of
the future uranium demand and the limitations of known
world uranium reserves, there seems little doubt that
South Africa is poised for another upsurge in uranium
production and once again the lime companies are pre-
paring to meet this demand. The future price of uranium
will no doubt influence the scale of production but it
seems to me that a price increase would have to be of
considerable magnitude before breeder reactors became
competitive with a resultant fall off in demand.

The value of gold production increased from R290
million to R780 million in the years 1950 to 1968 but the
lime consumption by the gold mines did not increase pro-
portionally. The reason for this was that the newer mines
contributed materially to this increase in production and



most of these do not have the acidic underground waters
encountered in the older Central Witwatersrand area.
Also as the grade of ore mined was higher, the tonnage
milled, to which the lime consumption is related, did not
increase to the same extent.

It seems to be generally accepted that gold production
has reached a peak and will decline steadily if the price
is not raised. The disturbed monetary situation indicates,
however, that gold has a place in a world where there is
little trust. Also, the consumption of gold for non-
monetary purposes has reached such proportions that it
is only a matter of a few years before it equals our entire
South African production.

It is perhaps a little optimistic to think that a price
increase would mean expansion of gold mining but it
would certainly prolong the life of existing mines. Experi-
ence has shown that mines die hard and I think there is a
good chance that gold and uranium mining will continue
to play a prominent part in the country's economy for at
least the next 30 years and in that time will continue to
require substantial tonnages of lime.

INDUSTRIES

Iron, steel and ferro-alloys

The growth of the iron and steel industry since Iscor
was founded in 1934 has been spectacular and with this
has grown the demand for dolomite, limestone and lime.
Iscor, in 1968, produced over 3. 5 million tons of ingot
steel and consumed approximately 800,000 tons of dolo-
mite, 400,000 tons of limestone and 130,000 tons of lime.
Plans to expand Iscor's production to 8. 7 million tons of
ingot steel by 1980 have been announced and the use of
lime products will no doubt increase proportionately.
There is also a growing demand from the other steel
producers, Amcor, Usco, Dunswart and the two new-
comers, Highveld and Southern Cross.

In smelting iron ore, limestone in lump form is used
as a fIuxing agent in the blast furnaces together with
fluorspar and silica or it is mixed in granular form with
iron ores fines and sintered into lumps suitable for
charging to the furnaces. In steelmaking furnaces both
limestone and lime are used depending on the process,
lime playing a particularly important role in the removal
of sulphur and phosphorus.

Other less important applications in steel plants are
for neutralising the pickle liquors and in wire drawing
where lime acts as a lubricant. The important technolo-
gical developments taking place in the steel industry
have a profound influence on the lime consumption rate
and Table 11 illustrates how the lime usage varies
depending on the type of furnace.

The ferro-alloy industry, which is closely aligned to
the steel industry, has grown rapidly since the early
forties. In South Africa a very favourable situation
exists with extensive reserves of chrome and manganese
ores and while the reserves of these minerals in the rest
of the world are dwindling, the demand for steel is rising
steadily. Consequently it is inevitable that steel producers
will look more and more to South Africa for supplies of
these important elements.

Ferro-alloys were first produced by Amcor in the early
forties, the emphasis being on ferro-manganese and ferro-
silicon. Some high carbon ferro-chromium was produced
from Rhodesian ores but it was not until 1951 that Dr
Bleloch pointed the way to the processing of Transvaal
chromites.

R.M.B. Alloys was established at Middelburg, Trans-
vaal, and commenced production of low carbon ferro-
chromium in 1964, while the plants of Transalloys and
Palmiet Chrome Corporation came into operation shortly
thereafter. This infant industry has had all the normal
growing pains but has made spectacular progress and is
now well established in the export market.

Even at this early stage of its development the industry
is a large consumer of dolomite and lime, which it uses
for fIuxing purposes in the electric furnace smelting
processes.

Many technical developments and changes which may
influence the consumption of lime will no doubt take
place, but there is good reason to believe that the future
demand will be large. The steel industry, with its ferro-
alloy cousin, presents one of our most exciting challenges
of the future and lime has an essential role to play in its
development.

Calcium carbide

In the manufacture of calcium carbide, calcium lump
lime conforming to rigid specifications is smelted
with coke under controlled conditions in electric fur-
naces. In this country there are two carbide producers,
Rand Carbide at Witbank, and Holland Electro Chemical
Industries at Ballengeich, near Newcastle.

Rand Carbide was established during the First World
War to produce carbide for generating acetylene for use
in the lamps used in the gold mines. Battery lamps eventu-
ally superseded carbide lamps but the industry grew
because carbide is the basic raw material for the manu-
facture of many important commodities such as acetylene
gas and a wide range of chemicals such as vinyl acetate,
acetic acid, calcium acetate and others.

Calcium cyanamid, a nitrogenous fertilizer, is also
manufactured from carbide and in turn is the raw
material for manufacturing pesticides and calcium
cyanide for the gold mines. This is probably one of the
few industries where lime is not only a chemical reagent
but is the basic raw material from which a wide range of
chemicals is manufactured.

Pulp and paper

Paper has become an essential part of modern civilisa-
tion and the local industry has not lagged behind in
supplying our needs. The largest producer, South African
Pulp and Paper Industries, was established in 1937 on
the present Enstra site at East Geduld. Originally
designed to process straw, the plant was converted in
1940 to the Kraft process and in 1953 a newsprint plant
was added. Further expansions soon occurred with the
erection of first the Tugela plant to supply Natal and,
more recently, the Ngodwana pulp mill. There are
several smaller producers in this field, such as the South
African Board Mills and the Premier Pulp and Paper
Company and Anglo American recently announced their
intention to erect a pulp mill in Natal.

In the Kraft process wood chips are subjected to
digestion under pressure in a solution of caustic soda and
sodium sulphide to dissolve the lignin and free the fibres
which are subsequently washed and made into paper.
The digestion liquors are evaporated and burnt to recover
the chemicals as molten sodium sulphide and sodium
carbonate. After redissolution of the melt, the sodium
carbonate is recausticised by reaction with lime and the
clarified liquor re-used in the digestion process.
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Sugar

The sugar industry first started in South Africa in 1851
when Edmund Morewood produced a small quantity of
sugar from cane grown on his farm Compensation, 30
miles north of Durban. Today some 850,000 acres are
under cane mainly in Natal, Zululand and the Eastern
Transvaal. Production for the 1967/68 season was about
2 million tons of which 850,000 tons were sold locally
and 1,150,000 tons exported. World over-production
has depressed export prices in recent years but the long-
term outlook seems promising if one considers the need
to feed growing populations.

In sugar cane processing crude juice which is mechani-
cally expressed from the cane is treated with lime to
precipitate certain organic compounds and to clarify the
solution by coagulating other impurities. Some of the
refineries purchase limestone and operate their own lime
kilns as they also require CO2 gas to re-carbonate soluble
calcium salts in the liquors.

MISCELLANEOUS

Water

The applications of lime in water treatment are numer-
ous and varied. Examples are water softening (lime-soda
process), the coagulation of suspended solids in the
removal of turbidity, the precipitation of dissolved salts,
the neutralization of acid waters, purification against
bacteria and general treatment of trade wastes. The
largest individual consumer is the Rand Water Board
which treats an average of some 200 million gallons per
day.

Fresh water is one commodity we do not possess in
abundance and no subject demands greater attention
than the optimum conservation of available supplies. In
1956 the Government promulgated the Water Act to
conserve water by controlling the discharge of effluents
into public streams, and quality specifications were
gazetted in 1962. The purification of effluents involves
expenditure on which there is seldom a direct monetary
return and understandably the tendency is to dodge doing
anything about it unless one is forced to.

Treatment is often technically complicated but for-
tunately we have today several specialist companies who
can assist. Research is also playing an important part in
water conservation and the c.S.I.R. experiments to
produce potable water from sewerage effluents are worthy
of note. The importance of these experiments is that some
600 million gallons per day could be recovered in this
way-a very significant contribution to the country's
water supplies.

Agriculture

The increase in agricultural activity in the post-war
period has been impressive. Some idea of the present
scale of operation in this industry is that in 1968 we had
R6,241 million invested and an income of Rl,233 million.
Consumption of limestone and lime for agricultural
purposes increased from about 40,000 tons in 1950 to a
present day level of 800,000 tons per year. The wider
application of scientific farming methods has contri-
buted materially to this increased consumption.

By far the largest application is for liming of soils and
in this country it is customary to use limestone in a
finely ground form. The commonly used term 'agricul-
tural lime' refers almost invariably to finely ground
limestone. Unslaked lime or hydrated lime can, of course,
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be used when rapid soil neutralization is required but
these are more difficult to handle and more expensive.
Most plants and crops grow best under neutral to slightly
acid conditions. Judicious liming to adjust the pH of acid
soils to the range 6 to 7 will render them more fertile
and productive.

Liming has other advantages in supplying elements
such as calcium and magnesium and in releasing other
nutrients from the organic matter in the soil. Also, to
derive maximum benefit from superphosphate and some
nitrogenous fertilizers, limestone is added to neutralize
the acidity resulting from their use. Limestone also finds
application as a filler and conditioner in mixed fer-
tilizers in which it acts not only as a neutralizer but also
as a diluent to promote free flow and prevent caking.
Apart from soilliming there are several other agricultural
uses. Limestone is used in mineral feeds and as poultry
grit to supply calcium which promotes more rapid and
healtheir growth in animals. Applications oflime perhaps
more familiar to home gardeners are lime sulphur sprays
and whitewash.

Building and construction

Lime has a very definite place in building and con-
struction. It is interesting to note that in West Germany,
as a result of very active promotional and research pro-
grammes, some 40 per cent of the total lime produced is
used for building purposes whereas in this country the
consumption is less than 2 per cent.

The use of lime in building is widely accepted in
Europe, the United Kingdom and the United States,
where it is appreciated that it has for many applications
decided advantages over other building materials, besides
being very competitive in price. Local conditions of course
determine this to some extent and our situation with long
and costly rail hauls is not quite so favourable. Apart
from this fact, the trend in South Africa has been for the
larger producers to concentrate on lime for chemical
and metallurgical purposes and to leave building lime
to the smaller operators who burned dolomite near the
larger towns.

These plants were often 'Heath-Robins on' affairs and
it is not surprising that building lime did not become
popular in this country. In recent years the larger com-
panies have taken a greater interest and now produce
high quality building limes conforming to the South
African Bureau of Standards specifications. The con-
sumption of building lime is increasing slowly but there
is still much prejudice to overcome.

Trends in mortar composition have been very fluid
over the years, the pendulum swinging back and forth
between lime, cement, mixtures of the two and the so-
called masonry cements, the aim being to try and reach
a compromise between the strength and rigidity of cement
and the plasticity of lime. Cement-lime-sand mixtures,
however, have today achieved wide acceptance. For
plastering purposes lime, properly prepared and applied,
provides a finish which is equal to if not superior to that
obtainable with other materials.

A relatively new development has been the emergence
of a large variety of sophisticated products manufactured
from calcium silicate. This material is produced by the
steam autoclaving of mixtures of ground lime, sand and
other additives. A wide variety of products can be manu-
factured with varying properties to suit special applica-
tions. These range from bricks to lightweight building
panels to railway sleepers.
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In road construction lime marketed under various
trade names is also finding increasing application.
Briefly, the lime agglomerates the fine clay particles into
coarse friable granules and cements them into a more
stable base for road building purposes.

In recent years we have witnessed an increased tempo
in the building and construction industry. Since 1963 the
annual value of work carried out by this industry has
almost doubled. An indication of the possible growth of
the industry is disclosed by the official estimates that an
expenditure of R50,OOOmillion will be required to meet
the demand for buildings between now and the end of
the century. With building activity of this magnitude
one's mind boggles when one thinks of the additional
roads, railways, harbours and other services which will
be necessary and the large quantities of cement and lime
which will be required.

ABILITY TO SUPPLY LIME

The expansion of the lime industry has in the past
kept pace with the requirements of South African
industry and the demand will grow in parallel with the
growth of these industries. The Government's Economic
Development Programme has set a growth rate of 5, 5
per cent per annum for the next five years. If this growth
rate were to continue indefinitely, production would
dou ble every 13 years and the proved reserves of calci um
limestone (400 million tons) would last for only 60 years.

It is interesting to reflect that at this rate of growth,
productive capacity would have to be expanded 25 times
in this period. Even so we would have utilized only 20
per cent of the reserves which we believe exist. On this
basis it would seem reasonable to claim that South
Africa is adequately endowed with limestone. Indeed
many of our other minerals are likely to be exhausted
long before we run out oflimestone with which to process
them. There is obviously no cause for concern except
to ensure that what we need we use efficiently. It is
essential to maintain close collaboration between
producers and consumers if we are to ensure timely
planning for future requirements. A mutual under-
standing of each others problems will ensure the most
efficient and economic use of our reserves.

In the past, research in the lime industry has tended to
be biased towards improving production processes and
there is still much scope. But there is also undoubtedly
room for research into more efficient utilization of lime
products and into the development of new applications.
In recent years a great deal has been achieved overseas
in this respect and we in South Africa can learn much by
keeping in touch with these developments.

THE FUTURE

Since the war South Africa, like most countries, has
experienced an industrial boom which, in the first
instance, was due to a pent-up demand for cars and
tractors, for industrial and mining supplies, for housing
and offices and for food and clothing. Unlike previous
phases of South Africa's economic development, the
pace for expansion was set not alone by gold mining
development, which admittedly played a very important
part, but by widespread industrial growth, progress in
the mining and processing of base metals and more
intensive farming.

Stimulated by the enormous increase in demand
generated by these activities, manufacturing developed
rapidly for both local consumption and export. With our

growing populations and abundance of raw materials
this rapid rate of expansion should continue in the years
ahead provided always that we use our natural and
human resources wisely for the optimum benefit of our
peoples. There are, however, some important limiting
factors which will determine the rate of progress, the
most important of these being the shortage of skilled
labour of which much has been said of late but which
cannot be overstated.

It is ironical that famine should exist amidst plenty.
We have the numbers but few are suitably educated or
trained. To have the raw materials is certainly important
but not as important as having human resources. The
example is quoted of Japan which with few raw materials
has become one of the most highly industrialised
countries in the world through the skill and education
of its people.

We have been very fortunate in the past in obtaining
skilled immigrants and perhaps even more should be
done to encourage greater numbers of the right type. In
the long run, however, we must educate and train our
own peoples, White, Coloured, Indian and Bantu. Their
labour productivity must be improved and they must be
given the opportunity to develop their full potential.

Another important factor affecting industrial growth
will be our ability to sell our finished products competi-
tively both locally and abroad. Our exports have to
overcome disadvantages of long and costly rail haulages
and high shipping costs. On the other hand, we have
raw materials which can be exploited and we have labour
which, if properly trained, could to some extent offset
these disadvantages. The concept that our present
untrained labour is cheap because wages are low is a
fallacy which all should recognise.

Water, of course, is another problem but eminent
authorities such as Professor Midgeley have stated that
there are no major engineering obstacles to the provision
of water in the quantities required and that we have the
technical skills to accomplish this. He has emphasised,
however, the need for careful long range planning to
ensure that water does not limit development.

We have great potential in our local markets if one
considers that our population is expected to double
before the end of the century. Also the standards of
living of the Bantu are becoming more sophisicated thus
creating new outlets for products not previously in
demand. It would seem, however, that with a shortage
of skilled labour we should somehow, without treading
on the rights to free enterprise, try to encourage indus-
trial activity in those areas where we can derive the
maximum benefits from our available human resources.

We seem to have a proliferation of small industrial
concerns which are wasteful in manpower and which,
because of their size and the nature of their businesses,
are not always competitive. More attention should per-
haps be given to a degree of rationalisation to achieve
the greater viability which the future will undoubtedly
demand.

CONCLUSION

I have tried to tell you something of the lime industry
and the part it plays in the industrial life of this country.
The subject is a most interesting one and I will have
succeeded in my task only if I have imparted some of this
interest to you. The lime industry, in common with the
rest of South African industry, faces problems of man-
power shortages and rising costs. There is the challenge
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to improve technically and to promote new and more
efficient utilization of lime products and in this I am sure
the Institute has a part to play. I have every confidence
that this industry will m~et these challenges and will
continue to advance and make an important contribution
to the growth and prosperity of South Africa.

In conclusion, I would like to express my very sincere
thanks to all those who assisted me in preparing this
address.

Book Review
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British Mining Fields, by J. E. Metcalf. Published by
the Institution of Mining and Metallurgy, London, 1969.
Price 50s. (Students, 30s.).

A 100 years or so ago Britain's mining industry led the
world in the production of coal and base metals. Al-
though she still maintains a sizeable-and, under the
circumstances, remarkably progressive-coal mining
industry, her production of most other base minerals has
long since been dwarfed by mining fields in the Americas
Africa, Australia and the U.S.S.R. Nevertheless the
story of mining in Britain is of wider interest than the
present scale of operations there might suggest, if only
because the domestic British mining industry has in
terms of finance, technology and manpower been the

Notice

Ions et origo of many highly productive mining fields
outside Britain, including the Witwatersrand goldfields.

British Mining Fields was published by the Institute of
Mining and Metallurgy to give delegates attending the
Ninth Commonwealth Mining and Metallurgical Con-
ference a succinct account of mining in Britain. The main
emphasis is on underground mining of base minerals-
treated regionally-with separate chapters on coal and
gypsum. The author strikes an admirable balance
between historical aspects, geological origin and environ-
ment of ore deposits, mining methods and economic
factors, and provides a few key references for those who
wish to make deeper studies. This is exactly the sort of
booklet one often wishes were available on South African
mInIng.

JOURNAL BINDING

Attention is drawn to the following service available
to members for binding copies of the Journal.

The issues comprising volume 68 together with index
are bound in a stiff, cloth-covered binding and if the
Institute places a bulk order the cost is R3.00 per volume.
Half leather is R3.85 per volume.
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Members wishing to avail themselves of this service
should supply to the Secretary before 31st October, 1969
the twelve separate issues comprising Vo!. 69 (Nos. 1-12),
August, 1967 to July, 1968, with the August, 1969, issue.

Missing numbers may be replaced at a cost of 50 cents
each for the first copy and RI.OO for each additional
copy of any monthly issue.




