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INTRODUCTION

Although the diversity of industrial minerals extracted
in the UK has declined from historic times and even in
recent years, the country remains an important producer
of a wide range of these raw materials for use in
manufacturing and infrastructure industries. The UK is
also a major importer of industria minerals to provide
raw materials and partly processed mineral products not
available locally. This paper states some general
characteristics of industrial minerals taken from a
geologist’s perspective including a new classification
based on market structures. The current industrial minerals
produced in the UK are discussed in terms of their
geological setting and future potential. The geological
setting is linked to the classification. The geology of the
UK is used to explain why a large number of industrial
minerals are absent. Some factors affecting the future of
industrial mineral extraction in the UK are briefly
reviewed.

CHARACTERISTICS OF INDUSTRIAL MINERALS

Industrial minerals are the category of Earth materials
that are not a source of metals, energy or water. Industrial
minerals include common minerals such as feldspar and
mica, as well as rare ones like huntite and zircon. Some
industrial minerals have many commercial sources from
several different geological settings; others have only a
few sources or a single one formed in a very restricted
geological environment. There are in excess of 100
individual minerals and rocks which have applications as
industrial minerals. Many are listed in Table 1. All
construction raw materials, including bulk commodities
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such as aggregates and building stone, are industrial
minerals (Scott and Bristow, 2002), as this is the common
understanding within many countries, including USA.
In the UK, construction raw materials are sometimes
separated out from industrial minerals (e.g. Taylor et al.,
2006); but, as bulk commodities often have construction
and non-construction uses from a single extractive
operation (e.g. limestone, silica sand), the categorisation
of construction raw materials outside an overall industrial
mineral grouping is artificial and potentially confusing.
The term ‘industrial mineral’ is used in a loose way, as
many are rocks, either monomineralic (e.g. gypsum,
dunite) or they contain several minerals (e.g. brick
clay). Some industrial minerals are known by their
commodity name (e.g. ball clay, kaolin, aggregates), a
combination of minerals creating the desired properties
in the product.

Industrial minerals depend on their physical, chemical
or mineralogical properties, or a combination of these
for their uses. An industrial mineral is used in its mineral
form as a consequence of these properties, or in
combination with other minerals, inorganic or organic
raw materials, it is used to create a mineral-based,
non-metallic product. A market for the industrial mineral
product must exist, as without that the mineral is only of
academic interest, or a geological curiosity! Industrial
minerals invariably have more than one use, different
properties being required for different applications.
Substitution of one rock or mineral by another for the
same use is common with some industrial minerals, and
thus there is competition between different industrial
minerals in some markets.
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Geologists working with industrial minerals must have
a good knowledge of the rock or mineral properties, their
uses and markets, as there is always a direct relationship
between the properties of products containing industrial
minerals and the properties of the rock or mineral in the
ground. This is a major difference from the knowledge
required by geologists working in the metalliferous ores
or energy raw materials sectors.

A CLASSIFICATION FOR INDUSTRIAL MINERALS

The diverse nature of industrial minerals is obvious
from Table 1, which includes a large number of rocks
and minerals of different types, with different properties,

Table 1. Alphabetical list of industrial minerals.

and a wide variety of uses. It is possible, however, to
make groupings so that at least there are some similarities
between industrial minerals within the same group.
Classification is a useful way for developing an
understanding of the major characteristics of industrial
minerals. An initial attempt at this was made by Bates
(1969) who recognised two groups, namely industrial
rocks and industrial minerals. He based his classification
crudely on their geology allied to the market characteristics
by dividing them according to simple or complex
geology, widespread or restricted distribution, simple or
complex processing, low or high imports and exports,
high or low place value, low or high unit value, and large
or small aspect. As with most classifications, there are

alaskite
andalusite
anhydrite
aplite
asbestos1

attapulgite (syn: palygorskite)
baddeleyite
ball clay
barytes (barite)
bauxite*
bentonite (montmorillonite)
bertrandite
beryl
borate minerals2

brick clays3

brucite
building stone
celestite
chromite*
corundum
crushed rock aggregates4

cryolite
diamond
diatomite
dimension stone5

dolomite
emery
feldspar

fireclay
flint
flintclay
fluorspar (fluorite)
fullers’ earth
garnet
gemstones6

glauconite
graphite
gypsum
halite
halloysite
hectorite
huntite
iron and manganese oxide pigments7*
kaolin (syn. china clay in UK)
kyanite
limestone (including chalk)
lithium minerals8

magnesite
manganese ores9

mica10

nepheline syenite
nitrates11

olivine (dunite rock)
perlite
phosphates12

potash13

pozzolana14

pumice
pyrophyllite
quartz
quartzite
rare earth element minerals15

sand and gravel
scoria
sepiolite
serpentine
silica sand
sillimanite
slate
staurolite
sulphur
talc (including steatite)
thenardite
titanium minerals16+

tremolite
tripoli
trona17

vermiculite
witherite
wollastonite
zeolites18

zircon

The list is made with the common names used to define the industrial mineral. With some it is a mineral name,
with others it is a rock or commodity. In addition, some industrial minerals are crystallised out of brines (e.g.
bromine and iodine compounds, soda-ash). A longer list of individual minerals can be found in Harben (1999).

1 chrysotile, amosite, crocidolite, anthophyllite
2 borax, kernite, colemanite, ulexite, inyoite, priceite,
hydroboracite, szaibelyite

3 syn. common clay and shale and includes ceramic tile
and pipe clay

4 e.g. basalt, dolerite, gabbro, gritstone, greywacke,
quartzite, hornfels

5 e.g. marble, granite, serpentine, and other rocks which
take a polish

6 e.g. emerald, ruby, topaz, amethyst
7 e.g. ochre, sienna, umber
8 spudumene, petalite, amblygonite, lepidolite
9 e.g. pyrolusite, nsutite, manganite, hausmannite,
psilomelane, cryptomelane, lithiophorite, braunite,
rhodochrosite, todorokite

10 includes muscovite and phlogopite

11 caliche rock, including saltpetre, nitratine, bloedite,
glauberite, polyhalite, darapskite, lautarite, dietzeite

12 hydroxy-fluorapatite, francolite, or carbonate-fluorapatite,
guano, wavellite

13 carnallite, kainite, sylvite, sylvinite
14 volcanic ash and tuff
15 monazite, bastnaesite, xenotime, fergusonite
16 rutile, ilmenite, anatase, leucoxene
17 including natron, nahcolite, dawsonite
18 mordenite, clinoptilolite, chabazite, erionite, phillipsite,
analcime

* bauxite, chromite, and iron and manganese ores have
metallurgical and industrial mineral uses

+ Titanium minerals are used dominantly is as a source of
TiO2 white pigment, metallurgical uses are minor.
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exceptions and taken literally, Bates (1969) classification
reflected only the extreme characteristics of industrial
minerals. For example, sand and gravel or crushed rock
aggregates would typically represent an industrial rock
which have simple geology, are widespread, have simple
processing, low imports / exports, low unit value, high
place value and large aspect. Diamonds, industrial as well
as gemstones, have the extreme opposite characteristics.
Most industrial minerals have characteristics between
these two extremes.

Harben and Bates (1984) divided industrial minerals
into igneous, sedimentary, surficially altered and
metamorphic types, as a basis for describing their
geology. This is unsatisfactory as several industrial
minerals can be formed in more than one geological
environment (e.g. feldspar, mica, crushed rock
aggregate), or by a complex combination of geological
processes (e.g. talc, magnesite, ilmenite, kaolin). Also, it
does not place industrial minerals into groupings which
reflect their properties or uses. In other publications on
industrial minerals, alphabetical subdivisions appear to
suffice (e.g. Harben and Kusvart, 1996). Scott (1987)
produced groups based on generalised end uses of the
raw materials. He has five categories: construction,
chemical (including agriculture), consumer and industrial
products, metal manufacture and shaping, and very high
value minerals. A single industrial mineral may be placed
in one or more of the groups. For example, silica sand is
used in construction (e.g. filtration sand), for consumer
and industrial products (glass), and in metal manufacture
and shaping (foundry sand). Limestone has uses in all
groups, including the last one, very high added value
being generated through extended processing of a high
purity rock by ultrafine grinding, followed by size
selection to create a pharmaceutical grade. Scott (1987)
also recognised that some industrial minerals can be
categorised in a similar way to metalliferous ores by
geological type or association (e.g. porphyry coppers,

volcanogenic massive sulphides). Examples of industrial
mineral associations are sedimentary kaolin, Tethyan
phosphorite, bentonitic residual clay, ophiolitic talc and
magnesite, pegmatitic feldspar and mica, shallow water
marine silica sand. Mathers and Scott (2002) developed
this concept into industrial mineral domains, which with
prior geological knowledge of an area can be used in
predicting the potential of an industrial mineral resource.

A new classification based on the market characteristics
of industrial minerals is given in Table 2, along with some
examples in each category (see also Scott, 2003).
It enables an industrial mineral to be allocated mainly to
a single category, although some industrial minerals may
have characteristics which place them in two or even
three groups.

A vertically integrated industry is one where the
industrial mineral is made into a ‘downstream’ product
within the same company (Table 2, category A1). For
example, a company extracting limestone and clay for
cement, is selling the cement product and not the
limestone and clay; a company extracting gypsum
mainly sells plasterboard or plaster, not gypsum. The
manufacturing plant is usually on the same site or very
close to the extractive operation. The raw material
undergoes minimal processing other than size reduction
prior to manufacture of the product. The ‘downstream’
product quality variation is minimised by blending the
raw material(s) to ensure as far as possible that the whole
volume of resource is consumed.

Bulk materials outside a vertically integrated industry
are used in construction (Table 2, A2). They undergo
only minor processing in making the saleable product,
perhaps involving washing and/or size reduction / size
selection only. Rocks used as aggregates are the major
industrial mineral in this category. There is an element of
vertical integration within the aggregates industry as
bitumin coated products, or other concrete products are
made often in the same company that extracts the stone,
and sometimes at the quarry site; but the ‘downstream’
product contains the unchanged rock, and it is the
properties of the rock which control the use. Hence, it is
appropriate to separate bulk materials into two
categories. Although slate is categorised here, it also has
some characteristics of an internationally traded
commodity as products from Spain and Brazil are now
marketed successfully in the UK and elsewhere. Bulk
materials are mostly widespread geologically.

National or regional commodities include several
rocks, which are either monomineralic (e.g. rocksalt) or
the industrial mineral constitutes a major part of the rock
(e.g. potash, phosphates, silica sand, trona, kaolin)
(Table 2). Selective mining and some processing may be
involved in upgrading the mined material to make the
industrial mineral product. Different grades of product
may be made. Invariably, industrial minerals in this
category are used in large quantities by industrialised
nations as feedstocks for basic industries, such as
chemicals, fertilisers, some ceramics, glass, and to a certain
extent in plastics, paint and paper. There is a close
business relationship between the industrial mineral
producer and the consumer, most likely with long term
contracts for supply. The geological setting is usually
relatively uncomplicated and these industrial minerals are
quite widespread in occurrence. High purity limestone

Table 2. A classification scheme for industrial minerals based on
market characteristics.

A. Bulk minerals

A1. Within vertically integrated industry
(e.g. limestone / clay for cement; gypsum for
plaster; common clay for bricks, or tiles)

A2. Outside vertically integrated industry
(e.g. sand, gravel and crushed rock
aggregates; building stone, slate)

B. National or regional commodities
(e.g. rocksalt, potash, phosphates, kaolin, ball
clay, silica sand)

C. Internationally traded commodities
(e.g. magnesite, barite, fluorite, borates,
feldspar, mica, olivine, pyrophyllite, talc,
titanium minerals)

D. Dual-purpose metal ores (bauxite, chromite,
iron ore, manganese ore)

E. Very high value minerals (e.g. diamond and
gemstones, ultrahigh purity quartz. optical
fluorite, sheet mica)
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and dolomite are included in this category, although the
same stone from the same extractive operation may also
be used as an aggregate, and in the case of limestone
for cement, placing the rock in both parts of the bulk
materials category.

Internationally traded commodities (Table 2) are either
single processed minerals or rare rocks (e.g. perlite,
nepheline syenite, diatomite). Mostly, they have several
or many uses (e.g. feldspar, mica, graphite, barite) and / or
are a source of chemical products (e.g. titanium minerals
as a source of TiO2, fluorite for fluorochemicals). They
are produced in smaller quantities worldwide than bulk
materials and national or regional commodities. They are
frequently brokered through intermediaries worldwide
(i.e. mineral traders), with there being no business
relationship between the producer and consumer. Some
have many sources from different geological settings (e.g.
feldspar, magnesite, talc), others are only found in a
single geological environment (e.g. olivine, zircon,
diatomite). The supply of some is dominated by only a
few countries. Their occurrence is significantly rarer than
that of minerals in the bulk materials and national or
regional commodities, and an uncommon or unusual
combination of geological processes is responsible for
their formation. Usually, each deposit of the same mineral
has different characteristics and there are therefore wide
quality variations between products of the same mineral.
The value per tonne of these minerals is invariably
greater than bulk minerals and regional and national
commodities.

There are only four industrial minerals that are dual
purpose metal ores (Table 2). In terms of tonnage the
industrial mineral usage is minor compared to their
metallurgical applications. With each one, the ore used
as an industrial mineral has specific properties which
meet a particular demand, and the value of the ore as
an industrial mineral is usually higher than for its
metallurgical use. Bauxite used as a refractory raw
material (i.e. a source of Al2O3) has to be low in iron
oxides, which is rare in bauxites. Chromite has to be high
in Mg and Al in solid solution within the mineral to be a
refractory raw material, metallurgical chromite is richer in
Fe and Cr. Iron oxides are used as pigments, and several
different colours are available from different sources.
Often, but not always, iron oxide pigments come from
locations which do not provide ore for iron smelting.
Manganese oxides have many uses outside the metallurgical
industry including as black pigments, in chemicals and in
batteries. Although separated here, these four industrial
minerals are internationally traded commodities as well.

Very high value industrial minerals (Table 2) are those
with either a very high intrinsic value, such as diamonds
or other gemstones, or a mineral with an exceptionally
high purity or very desirable physical property for which
a very high price can be demanded. The mineral may be
a common one, such as quartz, but ultra-high purity, and
no fluid inclusions enables its use as a source of electronic
quartz crystal. White bentonite also comes into this category,
as it can be processed to give extremely fine grained
ink-absorbing clay for use in transfer forms. Obviously,
deposits of industrial minerals in this category are rare.

Some industrial minerals fall into more than one
category. This results from the industrial mineral having
multiple uses with different qualities being required for

each use. Limestone, for example, is a common bulk
material used as an aggregate (Category A2), and is the
essential raw material for cement and lime production
(Category A1). High purity limestone, however, is a
national or regional commodity, being used in the
chemical industry, and in the form of a white powder as
a mineral filler or extender in paint, paper, plastics and
other products. Bentonite has characteristics of both a
national or regional commodity and an internationally
traded commodity. Its foundry and iron ore pelletising
uses place it in the former category, whereas its higher
value applications where its thixotropic and gelling
properties are utilised, make it an internationally traded
commodity.

INDUSTRIAL MINERALS IN THE UNITED KINGDOM

The past

The variety of industrial minerals produced in the UK
in former centuries is much greater than at present. In the
18th and 19th Centuries much small scale extraction of
rocks and minerals with special properties as raw
materials for many industries took place. There were also
large scale extractive industries such as slate mining and
building stone quarrying which still exist but with much
reduced production in few locations. Industrial minerals
in the 19th Century are described by Page (1874).
Although his book is entitled Economic Geology, he
devotes a major part of it to industrial minerals, referring
to those extracted in the UK. His treatment of
metalliferous ores occupies fewer pages than industrial
minerals, a testament to the relative economic
importance in the UK of the two different classes of earth
materials at a time when SW England was still a major
producer of tin and copper. Industrial minerals extracted
in the UK and mentioned in Page’s book include
phosphatic nodules in Cambridgeshire, graphite in
Cumberland, witherite in Northumberland and
Cumberland, rotten-stones and whetstones for polishing
and sharpening and mineral pigments from various
locations, alum from shales in Yorkshire and Scotland,
and numerous buildingstones, ornamental stones and
millstones from many geological formations.

More recently extraction of celestite from Yate, near
Bristol ceased in the 1990s, and the last fullers’ earth
operations at Woburn, Bedfordshire and Baulking,
Oxfordshire ended in 2004 and 2005 respectively. Limited
resources of both are likely to remain; but, a combination
of difficulties in gaining permission to extract in
environmentally sensitive areas, and greater costs of
extraction compared with material from elsewhere, even
if the quality of the resource is proven, probably means
that further mining of these minerals in the UK will never
take place.

The present

Industrial minerals currently extracted in the UK are
listed in Table 3. Their total value is greater then £2.8
billion annually. Broken down into construction raw
materials and other industrial minerals the value is £2,105
and £711 million respectively (Taylor et al. 2006). These
figures exclude added value through further processing
or manufacture of products beyond the quarry gate.
Table 3 also shows that these industrial minerals are the
major raw materials supplying the manufacturing
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Table 4. Examples of industrial mineral imports to the UK.
(mainly sourced from Taylor et al., 2006)

£ million

Bentonite £12

Barite £ 3

Diatomite £ 5

Feldspar (and nepheline syenite) £ 6

Fluorite £ 2

Graphite £ 9

Magnesite (and MgO) £18

Mica £ 6

Perlite £ 2

Sillimanite minerals £ 8

Talc £11

Ti minerals and Ti slag £76

Zircon £10

Table 3. UK industrial minerals produced in 2006.

Construction feedstock:
limestone, dolomite, igneous rock, sandstone,
sand and gravel, gypsum, dimension stone (slate,
granite, limestone)

Ceramic feedstock:
limestone, dolomite, silica sand, kaolin (china
clay), ball clay, fireclay, brick clay, china stone

Chemical feedstock:
limestone, dolomite, gypsum, potash, salt, fluorite,
barite

Agriculture / horticulture feedstock:
limestone, dolomite, peat, potash, salt, gypsum

Iron and steel feedstock:
limestone, dolomite, silica sand, fluorite

Consumer products feedstock (e.g. plastics,
paint, paper):
limestone, dolomite, kaolin, talc

Figure 1. Cartoon of a passive continental margin, taken from Mathers and Scott’s (2002) regional exploration model, showing the
geological setting of the industrial minerals. It is a reasonable representation of the major geological processes in England from
the Carboniferous onwards, excluding the areas of SW England affected by the Variscan Orogeny (i.e. Cornwall, most of Devon, and parts
Somerset).
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Other industrial minerals commonly found in a passive
continental margin setting (Figure 1) include phosphorites
(phosphates), and heavy mineral or industrial sands
(i.e. Ti minerals). Although significant phosphorites are
not found in England, they are represented by phosphate
rich horizons which have been extracted in very small
quantities historically (e.g. the Rhaetic at the base of the
Jurassic in much of central England, the base of the
Cretaceous in East Yorkshire and base of the Tertiary in
East Anglia). Sands enriched in heavy minerals sufficient
to be exploited appear to be absent.

The industrial minerals imported to the UK are
generally ones which form in a basement terrain, active
continental margins or rift valley settings. They include
some common minerals and such as feldspar and mica,
although most are relatively rare.

THE FUTURE FOR INDUSTRIAL MINERAL

PRODUCTION IN THE UK

There are several factors which are likely to influence the
future production of industrial minerals in the UK. These
are geological, economic and planning / environmental.

Geological factors

Even though there are industrial mineral occurrences
in the UK of many of the minerals currently imported
(Table 4), with few exceptions the size of resource and
quality of potential products has almost always been
shown to be inferior to that of the imported industrial
minerals. For examples, magnesite is associated with the
talc currently extracted in Shetland. It can be concentrated
through processing, but the product is inferior to natural
magnesite occurring in a pure form elsewhere, and
quantities are relatively small. The talc also can only be
used for low value purposes, high quality talc for
ceramics, cosmetics, etc., being found mostly in a
different geological setting. Feldspar and mica are very
common minerals, occurring in granites and pegmatites
amongst other rocks. Potentially, there are sources in
Scotland within pegmatites and in the granites of
south-west England, including the China Clay waste
piles. Investigations have shown quality to be inferior,
although quantity is not an issue. Enhanced mineral
processing procedures could improve quality.

The main geological constraint influencing the future
opportunities for replacement of imported industrial
minerals by indigenous supplies is probably a simple
function of size, scale of geological change, and absence
in the UK of geologically young strata forming in a
currently active continental margin or rift valley terrain.
The UK is a small country, its geology is very well
known; probably better known than any other country.
The chances of there being many large deposits of
industrial minerals (or any other resources) occurring are
relatively small compared with much larger countries.
Considering size alone, the UK has been perhaps lucky
to have its China Clay and Ball Clay as major resources,
along with large amounts of coal, and oil and gas.

Most geological processes have representatives within
the UK. However, the scale of geological change is often
quite rapid, relative to that in many other countries,
where large areas (i.e. thousands of square kilometres)
contain strata formed in the same geological

industries which are the basic ones of an industrialised
nation. With few exceptions they are either bulk
minerals or national and regional commodities (i.e.
Categories A and B, Table 2). Fluorite, barite, talc and
chinastone are the exceptions, each being extracted only
in relatively small quantities, although the former two
appear to provide approximately 33% and 50% of the
UK’s consumption of each mineral respectively (see data
in Taylor et al., 2006). The UK does not have any
significant industrial mineral production of internationally
traded commodities, dual purpose metal ores, or very
high value minerals. These are almost entirely imported,
some examples being given in Table 4.

The geological setting of industrial minerals in the UK

Although the geology of the UK in detail is very
complex with a multitude of geological processes
represented, a major part of England effectively has been
a passive continental margin since the end of the
Caledonian orogeny (i.e. forming Carboniferous and
younger strata through a series of transgressions and
regressions). The strata are sedimentary, with several
unconformities and minor faulting and folding (Figure 1).
Superimposed on these sediments are further continental
sediments directly or indirectly arising from the
Pleistocene glaciation. Elsewhere in the UK, the broad
geological setting is of strata from either deeply eroded
active continental margins and collision zones now
making basement terrains (much of Scotland, parts of
Wales, the Lake District and south-west England),
igneous and associated products of rifting (Tertiary
volcanics area of NW Scotland, Midland Valley of
Scotland) also deeply eroded, or rarely, of older
Precambrian basement (Lewisian of NW Scotland and
other Precambrian rocks of England).

There is a close association of the major part of the
industrial minerals currently extracted in the UK with the
passive continental margin setting (Figure 1). Limestone,
dolomite, sandstone, sand and gravel, silica sand,
gypsum, salt, potash, ball clay, and brick clay (common
clay) (Table 3) are all found in this setting. If the
sediments from Pleistocene glaciation are also included
then peat, along with further sand and gravel,
silica sand and brick clay are added. As these industrial
minerals are also those required for the basic industries
of a country (Table 2), it is tempting to make the
correlation that England’s industrial development was a
natural consequence of its geological setting at a passive
continental margin. Of course, coal also develops within
this setting!

Hydrothermal fluids derived from formation waters,
and driven into receptive rocks by residual heat from
underlying basement rocks provided the source for some
fluorite and barite within Carboniferous sediments in
several parts of the UK. These minerals precipitated
in veins and replaced some of the limestones which
developed on the passive continental margin. Igneous
rocks and some other crushed rock aggregates, such as
greywackes, are exploited from the deeply eroded active
continental margin, basement or rift-related terrains.
Kaolin (China Clay) from south-west England is the UK’s
single major industrial mineral exploited from a basement
terrain, the combination of hydrothermal processes and
deep meteoric weathering likely to be responsible for its
formation (Bristow and Exley, 1994).
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environment. Excluding the Highlands of Dalradian and
Moine Schists and associated granites of Scotland, such
areas of broadly similar lithologies do not exist in the
UK. The likelihood of finding one or more large
commercial deposits of a mineral is increased where
rocks associated with the same geological process
occupy a large area. A good example is the heavy
mineral sands of Western Australia where the vast
hinterland of the Yilgarn Block provided a source of
ilmenite and rutile for TiO2 production, and zircon.
Following erosion over geological time, these minerals
concentrated as heavy mineral placers on strandline
deposits along the coastal plain. The same heavy mineral
sands occupy very large areas.

The absence in the UK of strata forming in a currently
active continental margin or rift valley terrain eliminates
the potential for there being many industrial minerals
resources including pumice, perlite, zeolites, diatomite,
bentonite, hydrothermal magnesite, trona and boron
minerals.

Economic factors

Some statistics of production of some industrial
minerals in the UK are shown in Table 5. For all industrial
minerals except silica sand and potash, the highest year
of production has passed and quantities would appear to
be declining, along with overall production. The general
decline in the manufacturing sector within the UK in
recent years is well known, and may account for part of
this trend. However, different factors also apply to the
individual minerals. Aggregate production is rising again
after a low point in 2003 (203 million tonnes), but it is
still far below the 300 million tonnes of 1989. Substitution
of primary aggregates by secondary and recycled
materials accounts for additional consumption in recent
years. Increasing imports and closure of inefficient
cement plants in UK are responsible for the reduction in
limestone and clay/shale for this application. Reduction
in lime manufacture, allied to less steel-making capacity
may partly account for the reduction in other industrial
usage of limestone. Salt has two main uses: road de-icing
and as a chemical raw material, particularly for
soda-ash production. Amounts used for the former
appear to fluctuate by up to 25% according to the
severity of the winter. Kaolin (China Clay) and Ball Clay
production, a significant amount of which is exported

(89% and 83% respectively), has been affected in recent
years by the availability of alternative sources from other
countries, such as Brazil and China for kaolin and Eastern
Europe for Ball Clay. Brazil displaced the UK as the
world’s second highest kaolin producer in 2004.

A second economic factor which may affect the UK’s
production of industrial minerals in the future is the
changes in ownership of companies in the past 10 or so
years. This has resulted in multinational or foreign
company ownership of much of the major reserves of
industrial minerals in the UK (Table 6). These companies
also have much ownership of reserves in other countries.

Table 5. Some industrial minerals produced in the UK along with the year of highest historic production. (source: Taylor et al., 2006 and others)

Highest year 2004 1994
(thousand tonnes)
Aggregates 1989 213,000 259,000
Limestone/chalk

+ clay/shale for cement 1998 16,621 23,000
Limestone/dolomite/chalk

industrial and agricultural uses 1996 10,841 12,356
Salt 1991 5,800 6,400
Potash 2003 1,000 965
Silica sand 1998 and 2004 5,011 3,600
Kaolin 1988 1,995 2,640
Ball Clay 2000 965 875

Total of all industrial minerals 300,605 337,184

Table 6. Companies with major ownership of UK industrial
mineral reserves in 2006

Tarmac – Anglo American (UK / multinational)

Lafarge – French

Cemex – Mexican

Aggregate Industries – (Holcim) Swiss

Imerys – French

WBB Minerals – Belgian

Hanson – (Heidelberg Cement) German

Table 7. Examples of China’s proportion of world industrial
mineral production in 2005 along with world position. (Data from
Hetherington, et al., 2007)

Barite 52% (1st)

Bentonite 21% (2nd)

Diatomite 22% (2nd)

Feldspar 14% (3nd)

Fluorite 52% (1st)

Graphite 83% (1st)

Kaolin 8% (4th)

Magnesite 58% (1st)

Mica 30% (1st)

Phosphate rock 19% (2nd)

Talc 31% (1st)
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In the future, investment decisions affecting the UK’s
industrial minerals production will be taken by boards
of directors after comparing the economics of extraction
in the UK with available similar resources within their
company worldwide. Another effect of this is the
concentration of ownership of the world’s reserves of
several industrial minerals by a relatively few number of
companies. Production of these minerals, which include
kaolin, ball clay and silica sand, is likely to be concentrated
at the locations where extraction can be undertaken most
efficiently and cheaply.

The production of many industrial minerals is
concentrated in one or more countries. For example,
Turkey and the USA dominate in the production of
borate minerals, the USA and China produce 10 times
more bentonite than any other country, and nepheline
syenite production is only in Russia, Canada and Norway,
ownership of the latter two deposits being the same
company. Table 7 shows China’s position in the world
production of several industrial minerals. This country
dominates (i.e. >50%) the world’s production of barite,
fluorite, graphite and magnesite, much of which is for export.

Planning / environmental factors

These factors will continue to have a major influence
on the extractive industry in the UK Gaining permission
for any mining activity takes a considerable amount of
effort and expenditure and usually a long time. This is
not likely to change in the future. As an illustration,
Mineral Policy Statement 1 (2006) (MPS1) sets out the
Government’s national planning policies in England.
Similar policies exist in other parts of the UK. Although
MPS1 included statements, such as ‘to secure adequate
and steady supplies of minerals needed by society’ and
‘to safeguard mineral resources as far as possible’, these
are overwhelmed by caveats including ‘to protect
internationally and nationally designated areas of
landscape value…..’ and others which relate to minimising
primary extraction, enhancing the quality of the
environment after extraction, and minimising the impacts
of mineral operations over their full life cycle. A large
section on protection of heritage and countryside boldly
states ‘do not permit major mineral developments in
National Parks, Areas of Outstanding Natural Beauty
and World Heritage Sites except in exceptional
circumstances’, and refers to other environmentally
sensitive or designated areas where special considerations
need to apply. However, it also states that the aim is to
source mineral supplies indigenously, to avoid exporting
environmental damage. It is likely that extensions to
existing sites of extraction of industrial minerals are much
more likely to be granted than proposals for green field
locations. It can be concluded that any increase in
diversity of the industrial minerals extracted in the UK is
unlikely to take place in the future unless a significant high
quality resource is identified in an area away from any
environmentally sensitive location.
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