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Employees

Site breakdown
@ Harjavalta 77 %
® Pori 23 %

Gender breakdown
@® Men 88 %
® Women 12%

Personnel group breakdown

@ Blue collar 69 %

® White collar 18%
Upper white collar 13 %

Boliden Harjavalta Oy has operations in Harjavalta and in Pori. Boliden
Harjavalta Oy smelts copper concentrates, refines copper and smelts nickel
concentrates. Copper anodes produced in the Harjavalta smelter are refined
into copper cathodes in the copper refinery in Pori. The total number of our

personnel is over 400.

WE ARE PART OF AN INTERNATIONAL GROUP

Boliden is one of the leading mining and smelting companies in Europe with
operations in Sweden, Finland, Norway and Ireland. Boliden’s main metals
are copper and zinc. Other important metals extracted and refined include
lead, gold and silver. Boliden’s core competence is in the fields of exploration,
mining, smelting and recycling. The number of employees is approximately

4 600. Boliden’s shares are listed on Stockholmsbérsen’s Large Cap list and on

the Toronto Stock Exchange in Canada.



Long tradition

Boliden Harjavalta Oy has a long tradition in Finnish industrial history. The
copper smelter started its operation under the name Outokumpu in Imatra in
1936. During the war in 1944, the business and the personnel were moved to
Harjavalta where the first copper casting was made only six months later in

1945. The copper refinery started its operation in Pori in 1941.

An entirely new and revolutionary flash smelting method for copper
concentrates was developed in Harjavalta and introduced in 1949. The flash
smelting method is under continuous development, and it is nowadays the
most widely used smelting method of copper concentrates in the world. Ten
years later, we were also the first in the world to start flash smelting of nickel

concentrates.

After the enlargement of the business in the mid 1990’s, the production of

copper and nickel increased significantly. Thanks to the investment project,

emissions to the environment were further reduced and, with regard to

environmental performance, we became one of the best smelters in the world.

In the late 1990’s, the supporting activities of the company were outsourced
with a patnership principle for companies representing the best expertise in
their own field. Our company is one of the forerunners in creating networked

business environments in Finland.

The nickel operations of our company were sold in 2000 and we started

smelting nickel concentrates to the customers on a tolling basis.

As a result of the business transaction done in the beginning of the year
2004 we joined the Boliden Group. During 2007, a remarkable expansion of
copper production was carried out and, as a whole, our copper production has

increased tenfold during the history of our company.




01 The flash smelting method developed in
Harjavalta was taken into use in 19489.

02 We work in a networked business
environment.

03 The Harjavalta Industrial Park (Suur-
teollisuuspuisto) situated along the
Kokemaenjoki River is about 300
hectares in area.

04 Finished copper cathodes in the Pori

plant area

WE WORK IN A NETWORKED BUSINESS ENVIRONMENT

Boliden Harjavalta Oy’s copper and nickel smelters and sulphuric acid plants
are located in the Industrial Park (Suurteollisuuspuisto) in Harjavalta. There
are many companies and activities that maintain operations in the area. The
Industrial Park is a networked business environment where each company
does its share for the operation of the area. This is a cost-effective and
reasonable way to maintain the operations in the area. Over one thousand

employees work in the Industrial Park in Harjavalta.

Boliden Harjavalta Oy’s copper electrolysis, solution purification plant

and precious metals department are located in the Copper Industrial Park
(Kupariteollisuuspuisto) in Pori. Also in the Pori plant area we operate in a
networked business environment together with many other companies and
their subcontractors. There are altogether about 1 100 employees working in

the Copper Industrial Park in Pori.




Concentrates are shipped to the port of Mintyluoto in Pori from mines
located in different parts of the world. About a million tons of concentrate
travel every year from the port to Harjavalta. Every concentrate batch is
sampled and analysed in our laboratory. A feeding mixture is made from the
concentrates, other raw materials and silica sand. This mixture is dried and

fed to the reaction shaft of the flash smelting furnace.

ENVIRONMENTALLY FRIENDLY PRODUCTION METHOD

The flash smelting method developed in Harjavalta is still today one of the
most significant metallurgic innovations in the world. The flash smelting
method is used for producing more than half of the copper produced in the

world today. The point of this unique innovation is that the combustion

heat of the sulphur and iron contained in the concentrate is utilised in the

smelting. No external energy is needed. In the flash smelting, gases and dust
are handled efficiently which is a very positive thing from an environmental

point of view.

From the flash smelting furnace molten copper matte is discharged to a ladle.

The molten 65 per cent copper matte is transported in the ladle to a converter

where it is oxidised to 99 per cent raw copper. Some recycled material and
used anodes from the copper refinery are added to the converter as cooling

agems.

In the flash smelting furnace and in the converter, slag that is lighter than

the copper matte rises to the surface. The slag is cooled down, crushed

and processed by using the flotation method. In this way valuable metals

co ed in the slag are recovered and returned to the process as slag
concentrate. The almost pure molten copper received from converting is
transferred to the anode furnace where it is cast into about 400 kg heavy
copper anodes. The copper content of the anodes is 99,3 per cent. The anodes
are cooled down and loaded into railway wagons to be transported to the

Copper Refinery in Pori.

Some gases containing sulphur dioxide are created in the smelting process.
Efficient recovery of the sulphur is very important to protect the environment.
In the sulphuric acid plant sulphuric acid and liquid sulphur dioxide are
produced from the sulphur contained in the gases at the sulphuric acid pla

Sulphuric acid is the most widely used industrial chemical in the world.




01 Anode casting

02 Granulation of nickel

03 We aim at being a forerunner
in safety matters.

04 Operator controlling the
process in the control room

Annual production capacities of Boliden
Harjavalta Oy:

Smelting of copper concentrates 720 000 tons
Smelting of nickel concentrates 250 000 tons
Anode copper 210 000 tons
Cathode copper 155 000 tons

NICKEL SMELTING ON A TOLLING BASIS

In the nickel smelter of Boliden Harjavalta Oy nickel concentrates are
smelted for the customers from their own concentrates on a tolling basis. The
production process of the nickel smelter is almost similar to that of the copper
smelter. In the so-called direct smelting process used at the Harjavalta nickel
smelter converting is, however, not needed because the oxidising process is
taken further in the nickel flash smelting furnace. Here, slag is purified in an
electric furnace instead of a slag concentrator. The end products of the nickel
smelter are raw nickel mattes granulated from the flash smelting furnace and
from the electric furnace. Our customer produces nickel metal and nickel

chemicals from this matte that contains about 50 per cent nickel.

TARGET AT ZERO ACCIDENTS

In metal production the working conditions are demanding. Special skills and

the use of protective clothing are necessary when treating molten metals. The
working conditions and working methods in Boliden Harjavalta Oy have been
persistently developed. Continuous improvement of safety is always a priority

and we aim for an accident-free working community.
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Full metal

In the Pori Copper Refinery copper anodes are electrochemically purified into
copper cathodes. In the electrolytic process copper anodes and permanent
cathodes made from acid-resistant steel are put down in a tankhouse cell. Here,
copper and base metals dissolve into the electrolytic solution by force of electric
current and pure copper is precipitated on the surface of the permanent cathode.

Cathode copper is removed from the surface of the permanent cathode and the

permanent cathodes are returned to the process. The resulting almost 100 per

cent pure cathode copper is ready for further processing.

Elements purer than copper do not dissolve in the electrolytic solution but
deposit on the bottom of the tankhouse cell. From the deposit, selenium, silver,
gold and platinum-palladium concentrate are produced in the precious metals

department. Gold is cast into bars and silver is processed into grains.

Copper balance in the electrolytic solution is maintained and impurities are
removed from the anodes in the solution purification plant. Copper sulphate and

nickel sulphate are some of the sales products of the solution purification plant.
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01 Copper anodes are put down in
the tankhouse cell.

02 The copper content of copper
cathodes is at least 99,998 %.

03 Gold is cast into bars weighing
12,5 kg.

04 The gold content of a gold bar is
at least 89,99 %.

05 Silver is processed into grains

the purity of which is at least
99,97 %.




The fluency of our processes is very important to us. Our production
processes represent the best techniques in the industry and the recovery of
metals is very high. In addition to technological know-how, we want to be the
forerunner also in environmental, safety, health and quality matters. We are
committed to continuously improving all our operations. We are developing
our processes through a certified system that covers all our operations:
Quality System ISO 9001:2008, Environmental Management System ISO
14001:2004 and Occupational Health and Safety Management System
OHSAS 18001:2007.

Production of metals affects the environment. Therefore, we develop our
environmental performance all the time. We are monitoring the state of
the environment by real-time measurements at certain measuring points
in the plant area and in the surrounding area. Our production facilities
are among the best in international comparison as regards to their

environmental performance.
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INTERNATIONAL RECOGNITIONS FOR OUR TECHNOLOGY

The Flash Smelting Method developed in Harjavalta for smelting of copper
and nickel concentrates has received The ASM Historical Landmark
Award. This award is given to historically significant innovations relating
to metals or promoting the use of metals. The energy efficiency of the flash
smelting method is excellent, and emissions to the environment are little.
We are also on the BAT (Best Available Techniques) Reference List of the
European Union because we use one of the best available techniques both

environmentally and economically.
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01 Our laboratory takes samples of the

concentrates and analyses them.

02 The ASM Historical Landmark Award

Copper applications

Construction industry

Electrical and electronic products
@ Industrial machinery
@ Transportation
@ Consumer products

35%
32 %
12 %
1%
10 %

THE FUTURE IS IN METALS
People have used copper and copper alloys since the Bronze Age. Copper is

beautiful, extremely corrosion-resistant and easy to work. Copper conducts
electricity and heat excellently. Copper can be used in many different alloys
and it is recyclable practically forever. Copper is one of the most important raw
materials in the world. Uses of copper include electronic equipment, buildings,

tubes, wires, cables and coins.

BOLIDEN PRODUCES METALS THAT MAKE MODERN LIFE WORK
Producing metals is careful and demanding work. Our professional personnel
together with our industry-leading partners produce high-quality metals by
using the best production method in the world. We in Boliden believe that

metals make modern life work.
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