Fact sheet series:

Industrial minerals produced by Rio Tinto are the raw materials for hundreds
of everyday products and processes that improve our lives. The minerals are
borates, ilmenite (mostly titanium dioxide), salt and talc.
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particularly regarding grapes, legumes and fruit. Rio Tinto provides
plant food products to fertiliser manufacturers for bulk blending,
liquid application, and for making suspension, ammoniated and
granular fertilisers.

At Rio Tinto Borax’s boron mine in California’s Mojave Desert the ore
is processed locally into a wide range of boron products including
borax hydrates and boric acid. Some of these are further refined at
Coudekerque in northern France. There is a strong commitment to
customer service with a diversity of boron products delivered to
customers in the form they want for their applications. Research
laboratories in the US and UK provide technical support and participate
in collaborative projects with customers.

Dampier Salt, Australia

Salt is a principal raw material in the manufacture of certain chemicals.

It is a source of chlorine for the production of polyvinyl chloride (PVC)
and is an ingredient of caustic soda. Rio Tinto’s 64.9 per cent owned
Dampier Salt produces industrial salt by solar evaporation of sea water
at Dampier on the north west coast of Australia. It takes about 65 million
tonnes of sea water to produce one million tonnes of salt from the power
of the Western Australia sun.

Production is a continuous process with sea water being moved
constantly and slowly through a series of ponds becoming increasingly
concentrated through evaporation. Sometimes dyes are added to the
water to increase heat absorbtion. When the brine reaches “salting point”
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(sodium chloride saturation), the salt is then “mined” by conventional
bulk loading and hauling equipment before the pond is inundated with
brine again.

Dampier also produces salt from underground brine at Lake MacLeod,
Western Australia, and gypsum with the use of a dredge on the lake.
Dampier’s production capacity was increased in stages during the 1990s
to more than five million tonnes of salt per year. Salt is sold principally
to established chemical industry markets in Asia. Gypsum is sold to the
wallboard and cement industries.

Rio Tinto Iron and Titanium, Canada and South Africa

Titanium dioxide (TiO2) has established itself as the world’s premier white
pigment in the coatings and plastics industry, which accounts for nearly
all of its industrial applications. Its valuable property is a high reflective
index. This means it is very opaque, which is critical in paint and other
coatings where for aesthetic reasons, it is important to hide the under-
surface. Titanium dioxide forms the base on which colour can be built.
Both house construction and vehicle manufacturing consume significant
amounts of titanium dioxide, principally in paints, but also in plastics
and rubber, making demand for the mineral strong during periods of
economic growth. Titanium dioxide is non-toxic and biologically inert,
so is used for colouring in foodstuffs like flour, icing sugar, sweets,
cosmetics and toothpaste.

From mines in South Africa and Canada, Rio Tinto produces a high
proportion of the world’s feedstocks for the production of titanium
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dioxide. It is derived from the mineral ilmenite which, besides TiOz,
contains iron oxide. The native ilmenite must have the iron removed to
produce a titanium dioxide feedstock slag of 80-90 per cent purity which
manufacturers further refine to a pigment which is 100 per cent pure
TiO=. Rio Tinto is able to service the entire market for titanium dioxide
feedstocks whether the manufacturer employs the “sulphate” route for
production of the pigment, or the “chloride” process, which is growing
at higher rates than the sulphate process.

Rio Tinto’s process is unique also because the iron fraction is recovered
and converted to valuable high-purity pig iron suitable for specialised
steel applications, thus ensuring efficient use of the whole resource. The
ilmenite occurs with other minerals, mainly rutile and zircon. Rutile is used
chiefly in welding rods and zircon in the manufacture of ceramics. Some
of the titanium dioxide slag and rutile are combined to make titanium
metal. This is light, strong, corrosion-free and heat-resistant, ideal for
aircraft industry applications, as well as in medical roles such as hip-joint
replacements.

Rio Tinto’s iron and titanium business comprises the wholly owned QIT-
Fer et Titane (QIT) in Canada and the 50 per cent interest in Richards Bay
Minerals (RBM) in South Africa. QIT has invested in a proprietary process
which allows it to supply the chloride sector with one of the highest-grade
feedstocks available, allowing high productivity in pigment plants with
minimal waste. QIT also produces high-purity iron as a co-product.

The company has mined ilmenite near Havre St Pierre on the St.Lawrence

River, Québec, since the early 1950s. The mined ore is crushed and
shipped up the St. Lawrence to Sorel, near Montreal, for smelting to
produce around one million tonnes of an 80 per cent titanium dioxide slag.

RBM is the trading name for two companies: Tisand (Rio Tinto 49 per
cent), which mines heavy mineral sands, and Richards Bay Iron &
Titanium (Rio Tinto 51 per cent), which smelts ilmenite to produce
titanium dioxide feedstock and pig iron. Zircon and rutile are separated
and sold in their mineral form. RBM’s ilmenite has a low alkali content
which makes the titanium dioxide feedstock suitable for the chloride
process. RBM was formed in 1976 to mine, process and market the heavy
minerals which occur in the sand dunes of the Zululand coast north of
Durban. The minerals are mined by suction dredges floating on artificial
ponds. RBM’s fifth dredge was commissioned in 2000. Gravity, magnetic
and electrostatic processes are used to extract the economic components
of ilmenite, rutile and zircon. The ilmenite is upgraded and smelted to
produce an 85 per cent titanium dioxide feedstock and pig iron. RBM has
four furnaces with a combined annual capacity of about one million tonnes
of titania feedstock.



