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Metso is a leading supplier of technologies and services  
for the mining and aggregates industries. Our knowledge,  
people and solutions help drive sustainable improvements  
in performance and profitability in our customers’ business.
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EDITORIAL

THE VOLATILE MARKET is forcing miners all over 
the world to tackle an increasingly tough challenge: 
how do we sustain the necessary cost reductions 
while driving continuous efficiency and productivity 
improvements? In my opinion, this makes agility and 
innovation more crucial than ever. 

BEING BOLD in a traditionally risk-cautious industry 
may also be key in beating the competition as the 
market now starts to recover. We at Metso are fully 
committed and prepared to help our customers 
enhance their plant efficiency and adapt to the fast-
changing future. 

WHEN TALKING TO OUR CUSTOMERS the key issues 
in their day-to-day operations are safety, metal 
recovery, and consumption of water and energy. 
Metso pays great attention to these issues, and invests 
in lighter, safer and more energy-efficient designs. 
We are focused on renewing and expanding our 
portfolio to complete solutions in comminution and 
beneficiation. To make sure our customers have the 
best choice when it comes to the full life-cycle of our 
solutions, our efficient global services network is 
totally integrated in the Mining Capital strategy. 

WE ARE PROUD to share with you some 
of our latest Results. All of these were 
achieved in close cooperation with 
our customers. There are also 
unique new releases coming 
up, and we are most eager 
to tell you more. So please 
get in touch – we are here 
for you. 

RODRIGO GOUVEIA
Senior Vice President, 
Mining Business 
Metso
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HYDROCYCLONE MHC SERIES™

Supplying entire grinding 
circuit systems

OPTIMIZED  
PERFORMANCE AND  
EASY MAINTENANCE

DESIGNED SPECIFICALLY FOR GRINDING CIRCUIT 
CLASSIFICATION DUTIES,  the new MHC™ Series 
Hydrocyclone represents the next generation of 
hydrocyclones. Developed in collaboration with Metso’s 
world-class simulation and modeling scientists, the 
design focuses on optimized process performance, 
superior wear component design, and improved ease of 
maintenance.

These new hydrocyclones are ideal for classification 
duties ranging from primary grinding to fine regrinding 
applications across the full range of mineral types. The 
new product improves Metso’s existing equipment 
offering, which now covers the supply of entire grinding 
circuit systems to our customers. Horizontal and 
vertical grinding mills, instrumentation and controls, 
mill discharge pumps, slurry hose products, and now 
classification hydrocyclones are all available in Metso’s 
offering. 

MORE INFORMATION: 
Thierry Monredon
Tel.: +33 (0) 6 74 08 38 95 
E-mail:  thierry.monredon@metso.com

Metso introduces advanced solutions for fine classification in wet minerals processing.
In response to mining industry needs, Metso is introducing a new generation of fine 
classification technologies, the Metso MHC™ Series Hydrocyclone and the Metso 
UltraFine Screen. With this new offering, Metso is making it easier for customers to adopt 
next-generation, fine classification technologies to improve efficiency and profitability. 
Both products position Metso as a unique supplier of fine classification technologies 
capable of optimizing customer applications.

» Technology update
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Addressing challenges  
today and tomorrow

SCREENS METSO ULTRAFINE™

THE NEW SCREEN DIRECTLY CLASSIFIES PARTICLES by size via the physical dimensions of the screening 
media aperture. The improved separation efficiency and resulting reductions in material handling and 
comminution energy lead to substantial savings in the overall operating costs. Additionally, screening performance 
is less influenced by plant operational variability and can positively impact downstream recovery processes.

Metso’s solution broadens the application of fine wet screening technologies in the industry. Thanks to the 
innovative design, with several patents pending, the Metso UltraFine screening technology is 
more accessible to various customers on a wider scale. The reduction in the overall capital 
expenditure needed and in the operating costs allows customers to 
quickly recoup the investment, leading to higher profitability.

Relative to other fine screen technologies, Metso’s 
UltraFine Screen doubles the screening area of 
a single machine.  This is achieved through 
its modular design consisting of up to ten 
individual screen decks nested together 
into a single vibrating assembly along 
with a feed distribution system to ensure 
accurate and even feed distribution 
across the width of each individual 
screen deck. This reduces the space and 
infrastructure required for integration 
into the plant. 

MORE INFORMATION: 
Ricardo Ogawa 
Tel.: +55 15 98118 5857 
E-mail: ricardo.ogawa@metso.com

In the area of wet fine screening classification, the new Metso UltraFine 
Screen provides one of the most accurate and cost-effective separation 
technologies through reduced energy and water consumption. 

Higher  
profitability  

possible through 
shorter payback 

period.
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More  
efficiency 
with less energy 
and water

TEXT: Olivier Guyot

PHOTOS: Metso

MINING MINDSTHEME

» Knowledge
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At Metso, the concept of sustainability does not apply 
only to our own operations, but also to the operations of 
our customers. For us, sustainability is about enabling our 
customers to manage natural resources in a way that allows 
them to continue to operate without hurting the environment. 
So what are we doing to help make this happen?

UR CUSTOMERS OPERATE IN 
THE MINING AND AGGREGATES 
INDUSTRIES. Both of these industries 
break large rocks into smaller fractions 
in order (for aggregates) to produce or 
(for mining) to separate and extract the 
value-added commodity. The process 

of breaking down rocks is called comminution and is very 
energy-intensive. In fact, comminution alone represents  
2 to 3 percent of the world’s electricity consumption.

Throughout our history, Metso has built its leadership 
on improving the comminution process by developing and 
offering ever more energy-efficient technology, and this has 
become an essential driver of our innovation. Our Vertimill™ 
is a very good example of a product that contributes 
significantly to the sustainability equation by using 25-30% 
less energy than existing fine grinding technology. Recently, 
we developed and introduced our high-pressure grinding 
roll technology, Metso’s HRC™, which is 10% more energy 
efficient than its peers – and increases circuit capacity.

Surprisingly, there are also non-”grinding” technologies 
that can reduce the energy spent in comminution. In 2016 
alone, Metso is launching two new fine wet classification 
devices. Both units, when inserted in a closed-circuit 
comminution flowsheet, provide a sharper particle 
classification, allowing right-sized product to bypass the 
grinding mill, thus saving a significant amount of energy.

ENERGY HAS BEEN A FOCUS FOR MANY YEARS, BUT HOW 
TO SOLVE THE INCREASINGLY ACUTE WATER ISSUE?  |  In 
addition to the high energy demand, the mining industry 
faces a new challenge with water. Many of the richest mineral 
deposits are located in semi-desertic or desertic environments 
where water is very scarce. And most mineral processes 

O
use a lot of water for grinding and separation. This makes 
developing and operating mines in these areas a significant 
issue.

Furthermore, water used in the grinding and separation 
stages has to be removed downstream in order to produce  
dry concentrate. This water extraction is a costly and  
energy-intensive process.

The first and most obvious response to the water issue 
is to avoid adding water in the first place. This is what 
is naturally called dry processing. Metso’s HRC is a dry 
grinding solution, and in a number of applications it can  
be coupled with our air (dry) classifiers.

When wet separation is required in a minerals process,  
the only solution is to extract and recycle the water after it 
has been utilized as a medium for separation. Hence, Metso 
has developed highly efficient dewatering equipment, such 
as the VPA filtration technology, IPS inclined plate settler, 
and now is developing a new disruptive filtration technology 
dedicated to mine tailings.

LESS PROCESSING, LESS ENERGY, LESS WATER  |  Another 
very wise way to reduce both water and energy usage is to 
reduce the amount of raw material that is extracted from 
the ground and further processed. This can be achieved with 
highly selective processing stages between the mine and the 
concentrator. 

“Recently, we developed and introduced  
our high-pressure grinding roll technology,  
Metso’s HRC™, which is 10% more energy 
efficient than its peers – and increases  
circuit capacity.”

» Knowledge
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The mining industry has always been known for handling huge 
volumes of ore, sometimes moving entire mountains. Unfortunately, 
because we are unable to accurately discriminate valuable material 
from waste, a significant portion of the volume extracted is actually 
waste material. Imagine if only the “good” ore was extracted or 
waste was discarded in the very early stages of processing. By 
reducing the amount of ore excavated, transported, crushed, ground, 
separated, etc, the consumption of energy and water is reduced by 
the same proportion, offering a breakthrough in sustainability for the 
mining industry.

The methods for early removal of waste are commonly called 
“pre-concentration”. The focus on pre-concentration is new to the 
industry because the previous focus was on volume, not sustainability. 
At the moment, very few applications of pre-concentration exist. Over 
the last few years, significant investments were made in the industry 
in pursuit of new sensors capable of measuring metal content in 
large volumes of ore to allow “sensor-based ore sorting”. Metso has 
investigated this sensor domain; however, the new consensus today is 
to separate the valuable from waste by screening in the pit,  utilizing 
a natural property of fragmented ores right after blasting: metal 
concentration tends to go with the finest fractions, while larger rocks 
are essentially waste material. This is a large opportunity for Metso, 
which is a global leader in mobile equipment and screens, with 
machines like our mobile ScreenTracks. This pre-concentration using 
natural ore properties and physical separation will have the greatest 
adoption rate at our customer operations as the search for better 
sensors continues.”  

MORE INFORMATION:
Olivier Guyot 
Tel.: +33 02 38 25 35 74 
E-mail: olivier.guyot@metso.com 

“Metso has built its leadership on improving the 
comminution process by developing and offering 
ever more energy-efficient technology, and this  
has become an essential driver of our innovation.”

PRE-CONCENTRATION preferably happens close  
to the mine, underground or in the pit. And just as 
we need to reduce the total volume of ore handled, 
we also need to look at the way it is transported.  
As a comparison, large cities all over the world 
are finding ways to reduce the number of private 
vehicles on the road by investing in public transport.

THE SAME IS HAPPENING in the mining industry. In 
traditional mining, large trucks are used to transport 
big rocks from the pit to a point on the surface where 
the rocks can be crushed. But many mines today are 
eliminating trucks from their open pits, and there will 
be many more doing this in the future. Why? Safety is 
one factor: most of the accidents at mines are related 
to trucks. Trucks consume a lot of fuel and generate a 
lot of emissions, including dust from the haulage.

SO WHAT DO WE DO if we remove the truck 
component? What is the equivalent of public 
transport for our mines? Metso’s In-the-Pit Solutions. 
Mobile feeders, mobile crushing and screening 
equipment, and mobile conveyors provide a single 
and continuous high-rate material transport solution, 
replacing tens of individual trucks. Metso’s In-the-Pit 
Solutions are a safer and more sustainable alternative 
to truck haulage and at a significantly lower 
operating cost.  

In-pit solutions 
are the public 
transportation  
of mining

www.metso.com/solutions/in-the-pit-solutions-itps
www.metso.com/blog-hub/mining-minds

Read more about 
In-the-pit solutions: 

IN FOCUS

» Knowledge
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DESIGNING PLANTS FOR MAXIMUM 
PROFIT  |   With diminishing ore grades and 
rising energy costs, ensuring that a plant has 
the lowest total cost of ownership is vital. One 
way to achieve this is to reduce the number 
of lines in the comminution circuit with as few 
moving components as possible – a strategy 
that has been employed in SAG mill circuits for 
some time. Cost savings come from a smaller 
footprint, a reduction in installation costs, a 
reduction in ancillary equipment, and shorter 
commissioning time, which results in quicker 
realization of production targets. By having 
a single-line circuit, equipment availability 
is increased as there is less equipment that 
needs regular maintenance and that can break 
down. Moreover, larger machines tend to 
have similar maintenance intervals as smaller 

COMMINUTION CIRCUITSIN FOCUS

machines; but with less machines to maintain, 
the overall plant availability can be increased.

EQUIPMENT FOR INDUSTRY-LEADING 
MINES  |  The MP®2500 cone crusher, the 
HRC™3000 HPGR, and the VERTIMILL®  
VTM-4500-C are the largest equipment of  
their kind. With these machines, single-line/ 
single-equipment crushing circuits up to 
95,000 tpd are now achievable. They offer 
significant improvements over the traditional 
versions available to the market. Metso’s 
MP cone crushers are the industry standard 
when it comes to large cone crushing and 
are known for processing more ore than 
any competitive unit at the same reduction 
ratio or product size. And now, the MP®2500 
offers the largest available feed opening on 

The three biggest ways to reduce capital expenditure (CAPEX) 
and operational expenditure (OPEX) through circuit design is to 
reduce the quantity of operating equipment, use the most efficient 
equipment available and ensure that the complete comminution 
circuit is designed to maximize plant efficiency. Today, exciting new 
solutions are pushing the boundaries of circuit design. 

From ourPushing  
the boundaries with

pioneering
designs 

the market, which potentially reduces the 
load on the primary crusher and could allow 
for smaller or a lower quantity of primary 
crushers.

Metso’s HRC™3000 features the patented 
Arch-frame and a flanged roll design, which 
provides increased machine capacity, 
improved energy efficiency, and increased 
roll life compared to traditional HPGRs on the 
market. In closed-circuit testing, the Arch-
frame and flanges were shown to increase 
the circuit capacity by over 20% and decrease 
specific energy by over 10%. The Arch-frame 
also provides alignment that is critical for 
larger HPGR sizes, such as the HRC™3000.

Finally, the VERTIMILL® VTM-4500-C is the 
world’s largest gravity-induced stirred mill 
and the only stirred mill on the market that is 
practical to use in a high-capacity secondary 
grinding application. This means that an HRC™ 
HPGR can directly feed a VERTIMILL® grinding 
mill. In one operating installation, two 
VTM-4500-C mills are in a closed circuit with 
multiple stages of high-frequency screens, and 
are accepting a feed of 90% passing 3 mm 
and grinding to a specification of 85% passing 
74 microns at 400 mtph. Additionally, with the 
VTM-7000-C model now available, operators 
are able to further reduce the number of lines 
while taking advantage of the VERTIMILL’s 
energy efficiency and footprint benefits.

PUTTING IT ALL TOGETHER  |  Regardless 
of how efficient any piece of equipment is, 
the most profitable operations require the 
total comminution circuit to be designed 
to maximize overall plant efficiency while 
providing the required liberation for 
downstream processes. Every plant has 
different needs, and our experts can help 
provide a total flowsheet solution that fits the 
unique needs of your plant. 

MORE INFORMATION:
Victoria Herman
Tel.: +1 717 849 7241 
E-mail: victoria.herman@metso.com

“The most profitable  
operations require the total  
comminution circuit to be  
designed to maximize overall 
plant efficiency while providing 
the required liberation for  
downstream processes.”

» Knowledge
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Changing
today’s mining  

industry  

EDITOR: Inka Törmä PHOTOS: Metso

METSO’S PUMP SOLUTIONS

Metso continues to be a leader in the mining 
sector by looking to new technologies and 

strategies. It has released a new range of mill 
discharge pumps with enhanced features that 

cater to today’s modern mining industry.

» Knowledge
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a very large and robust pump, making it 
a big power consumer. It’s the heart of the 
mine’s mill circuit.

While the pump can be used for any 
heavy-duty slurry applications, it is 
designed primarily for mining applications 
at the downstream side of the mills where 
the primary crushing of the ore takes 
place. For this reason, the MD pump 
is specifically designed to handle high 
abrasion. It is large in size in order to 
handle large volumes of slurry and to keep 
the rotating speed as low as possible.

DESIGNED FOR MODERN MINING  |  
Special design parameters have been put 
in place for this new line of pumps since 
the mills and crushers in today’s mining 
industry are much larger than they once 
were. Today they have to process more 
earth to get the same amount of desired 

“The MD pump  
boasts higher overall  
efficiencies, resulting  
in lower power  
consumption, longer  
wear life and greater  
process uptime  
for the end user.”

W
HILE METSO HAS  
HAD A SLURRY 
PUMP LINE FOR 
YEARS, the new 
MDM (hard 
metal) and MDR 

(rubber-lined) are the latest additions to 
its complete range of heavy-duty slurry 
pumps and the first that are specifically 
designed for mill discharge services and 
applications. The new mill discharge 
pump, or better known as the MD pump, 
incorporates features and benefits that 
address the most aggressive application in 
a mining mill circuit, which also happens 
to be the most concentrated, most abrasive 
application for a pump in a mine. At the 
discharge of the mill, the slurry is the 
most abrasive and is usually at its highest 
concentration and volume. High wear  
is normal for this service; it requires  

12 results mining 1/2017
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“Metso performs extensive engineering 
and quality reviews on all of its designs, 
both from a technical standpoint as  
well as with the supply chain.”

What sets the Metso mill discharge pump apart from 
its competitors is the modern design criteria:  
Metso has gone beyond combining and re-releasing 
technology based on prior designs. 

   MACEDONIA
   PERU
   RUSSIA
   SERBIA

RECENT MD DELIVERIES:

   SWEDEN
   SPAIN
   TURKEY

ore. Consequently, the pumps have to 
be bigger. Metso’s MD line is designed 
around today’s sized mills in order to 
efficiently accommodate typical flows.

The new line features a consistent 
hydraulic design that is based on a 
maximum inlet velocity of 5.5 m/s, which 
helps to reduce the amount of wear 
on the pumps and gives them a longer 
operational capability. The new line also 
has a defined minimum aspect ratio, 
which makes the pumps slightly larger, 

slows them down and gives them longer 
life. Typically, in slurry applications pump 
wear increases by the square of the speed 
change. The faster it goes, the faster the 
wear components will fail. Likewise, 
the slower it goes, the longer the life 
expectancy of the wear parts. With the 
new line of MD pumps, customers get the 
best product available.

What sets Metso’s pumps apart from its 
competitors is the modern design criteria: 
Metso has gone beyond combining and 
re-releasing technology based on prior 
designs. Its solution is more efficient, 
lasts longer and reduces operating costs. 
Along with the power savings, water 
consumption has also been reduced – 
thanks to the sealed pump shafts. The 
two highest costs in a mine are water and 
power; with that in mind, the new MD 
line is designed to minimize consumption 
of both of these utilities, thereby lowering 

the cost per ton for 
processing ore.

The MD pump 
boasts higher overall 
efficiencies, resulting 
in lower power 
consumption, longer 
wear life and greater 
process uptime for 

the end user. Additionally, the customer 
receives a comprehensive operational 
analysis that takes multiple factors into 
account in order to give the very best 
solution possible.

 
TOP QUALITY STANDARDS  |  Metso 
performs extensive engineering and 

quality reviews on all of its designs, both 
from a technical standpoint as well as 
with the supply chain. A ‘manufacturing 
lite’ business model is used, meaning 
that Metso relies on an extensive global 
supply chain, as opposed to having large 
factories. Finished parts that are made to 
our design, drawings and specifications 
are then checked by both the vendor and 
by Metso.

Metso has extensive testing facilities 
for its pumps in Sala, Sweden. All of the 
pumps that are manufactured there can 
be tested in accordance with both the 
Hydraulic Institute standards and ISO 
9906 for hydraulic performance testing. 
Metso’s design concept is comprehensive, 
with safety and quality fundamental parts 
of the process.  

MORE INFORMATION:
Timo Torvinen
Tel.: +358 20 483 5823
E-mail: timo.torvinen@metso.com

This is an adaptation of the article ‘How Metso’s 
global solutions are changing today’s mining 
industry,’ originally published in Pump Engineer 
magazine, October 2016 issue. The author of  
the original article is Sarah Schroer.

» Knowledge
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IPCCIN FOCUS

From our

Delivering  
a step change  
in operating costs

INING IS AS OLD as 
human civilization. In 
the Stone Age, flint was 
mined by hand to make 
tools. Mining expanded 
through the Bronze Age 

when stones and metals were mined for their 
beauty, tin and copper to make bronze for 
weapons, marble for construction, and silver 
and gold for commerce and trade, in ever 
larger quantities, but still by hand. Mining 
organically grew through the sheer number 

of hands, with some mines using tens of 
thousands of slaves. But early in the first 
century, a step change occurred: the Romans 
developed large-scale mining methods 
using hydraulics. The technique was called, 
hushing, where water was used to sluice away 
overburden to expose the veins of metal. 
Heated rock was then quenched to fracture 
it through thermal shock. The discovery 
of black powder in the 17th century 
finally ushered in the era of blasting. 
Another step change happened.

“Conventional truck  
haulage can account  
for up to 50 to 60%  
of the operating  
cost of mining.”

Mining evolves, but sometimes a step change happens.

M
TEXT: Erik Isokangas IMAGE: Shutterstock

» Knowledge
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Until the early 20th century, 
transporting waste and ore was done by 
hand, water, wheelbarrows, horse-drawn 
carts and ore cars on rails. The invention 
of the internal combustion engine led 
to another step change in mining: the 
development of haul trucks as we know 
them today.

ORGANIC GROWTH IN HAULAGE  |  Haul 
trucks have been a pillar of mining for 
almost 100 years. They’ve grown from 
the 6 ton capacity trucks of the 1920s 
to the 400+ ton giants of today. They’re 
incredibly flexible, big, and exciting. 
We’ve grown-up as young boys and girls 
with a Tonka truck in our sand pits and 
LEGO® dump trucks in our bedrooms. At 
university we were taught how to design 
and plan using trucks.

But trucks are also incredibly inefficient, 
spending half their time driving empty, 
wasting diesel to move 100s of tons of 
steel, and needing a driver in every seat. 
It wasn’t long ago that tires were more 
scarce than the proverbial hen’s tooth, and 
when oil hit $100 a barrel our beautiful 
truck was starting to lose its shine.    

Figure 1: Comparison between conventional truck haulage (CTH) and  
a fully mobile (IPCC) solution for waste handling (graphed by work category)

Delivering a step change  
in operating costs with IPCC 

ET’S CONSIDER A MINING OPERATION where 10 million cubic 
meters (in-situ) per year of material needs to be transported 3 km; 
thus a 6 km, 20 minute, return trip for trucks. This job might be 
achieved using two 350 t excavators and a fleet of twelve 140 t 
trucks, operating 5800 hrs per year. To support this fleet, water trucks 

and graders are also needed for road maintenance and, say, a few dozers for 
dump maintenance and pit clean-up.

If this mine employed a fully mobile solution to move the same volume of 
material with the same class of excavators, the system might include a 2000 tph 
mobile crusher/sizer, such as Metso’s LT160E, for each excavator (one on each 
of two benches), connected to a Lokolink articulated mobile conveyor feeding 
a shiftable conveyor. An inclined bench conveyor would feed material from the 
second bench and portable conveyors needed to exit the pit. A 2 km overland 
conveyor would take the material to a waste dump. A 1 km shiftable conveyor 
on the dump would then feed a spreader. Dozers and other equipment would 
also be needed for conveyor shifting and clean-up. This scenario assumes 5200 
operating hours per year due to the additional time required to move conveyors.

Comparing these two scenarios, using energy and labor costs typical in 
an Asian country, the in-pit crushing and conveying (IPCC) solution would be 
around 20% or EUR 0.25/ton cheaper to operate, including the cost of the capital 
funded at an interest rate of 7% over 7 years. In a country with higher costs of 
inputs, IPCC is even more cost effective.

FIGURE 1 shows a comparison in costs between the two scenarios. Although 
there is an additional cost of crushing or sizing the material, this is vastly 
outweighed by the savings in transport. Utilities costs are also cheaper in the 
IPCC scenario, particularly due to the reduction in road maintenance costs.
This is a very significant cost saving.

EVERY MINE will have different cost inputs, pit geometry, material 
characteristics, lithology, equipment, and mining targets, but this example 
highlights the potential for IPCC to deliver a step change in operating costs.  
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only recently turned from an art form into 
science. As mines and identified resources 
are becoming unviable due to the costs 
of haulage, IPCC may be the only way to 
significantly reduce costs and continue 
to produce the ingredients that modern 
society needs.

IPCC solutions also come with a 
range of other benefits: less dust, less 
environmental emissions, less water 
consumption, less noise, and less energy 
consumption. They also open the door to 
new opportunities for mining automation 
and pre-concentration techniques.

It’s time for the next evolution in 
mining transport systems.  

MORE INFORMATION:
Jorma Kempas
Tel.: +358 40 548 7449
E-mail: jorma.kempas@metso.com

Conventional truck haulage can account 
for up to 50 to 60% of the operating cost 
of mining. Oil won’t stay at today’s low 
prices forever and truck tires limit haulage 
distance or capacity. Trucks are and will 
become more expensive.

THE NEXT STEP CHANGE  |  Over recent 
years the mining industry has seen a 
significant negative trend in the value 
of commodities. Pits are becoming 
deeper, grades lower, and costs of inputs 
increasing. So the industry is exploring 
new ways to mine at lower cost, looking 
at new equipment systems, methods, and 
technologies. Conventional truck haulage 
is becoming unviable at many mines.

There is a solution to the challenge 
of these ‘mega-trends’: reduce reliance 
on trucks as the main method of 
transportation. Put the mineral or 
waste material on a conveyor as early 
as practical in the mining process. The 
savings can be substantial, about 15-35% 
or sometimes more, mainly from the 
improved energy efficiency of conveying 
and reduced maintenance and labor costs.

CHANGES AND CHALLENGES  |  
Conveyors are not a new invention. 
Thomas Robins is credited with having 
developed a conveyor belt for carrying 
coal and ore in 1892, pre-dating the first 
haul trucks. Nor is the idea of loading 
a conveyor by shovel a new idea, with 
examples in mining and construction from 
the early 1900s.

With relatively homogeneous resources 
and very tight margins, the quarrying 
industry has been a significant employer 
of mobile IPCC methods. However, the 
mining industry has been much slower to 

adopt IPCC – perhaps for good reasons. 
Trucks offer the flexibility needed for 
selective mining, adapting to changes in 
market conditions and for the uncertainty 
inherent in any resource. Trucks also 
offer scalability and redundancy to ensure 
targets can be met in uncertain times.

Another challenge for IPCC is the 
lack of site experience. Only recently 
have universities started to teach IPCC 
mining methods and pit designs, and 
mining software companies are slowly 
introducing IPCC concepts into their 
design tools.

However, as horses were replaced by 
steam engines to pull carts there are also 
methods to get the ‘best of both worlds’ 
from trucks and conveying, the semi-
mobile solution.

Step changes don’t happen overnight. 
The Romans developed hushing over 
centuries, and drilling and blasting has 

“It’s time for the next evolution  
in mining transport systems.”

 
READ THE WHOLE STORY: www.metso.com/blog-hub/mining-minds/ 
delivering-a-step-change-in-operating-costs/

IPCC solutions also come with a range of other benefits:  
less dust, less environmental emissions, less water consumption,  
less noise, and less energy consumption. They also open the door to new  
opportunities for mining automation and pre-concentration techniques.
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At Metso we believe that the look on a satisfied customer’s face when  
we have overcome their challenges is worth more than a thousand words.  

The world of solutions that we deliver is truly our Showroom. 
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Six-fold  
reduction 
in moisture content

TEXT: Yana Merkulova

PHOTOS: Metso

OLENEGORSKY GOK, RUSSIA

At Olenegorsky GOK, a multi-stage iron ore concentration process 
has been implemented to produce a high-quality concentrate  
– from the drilling and production of the ore to crushing, grinding, 
and dewatering. In the winter, the production process ends with 
drying the concentrate in order to limit the moisture content in the 
solid material. This is important under the conditions that take 
place north of the Arctic Circle. The predominantly low ambient 
temperatures can affect the characteristics of the concentrate: 
under the impact of the cold external factors, products with a high 
moisture content will freeze during transportation and storage.
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LENEGORSKY GOK is one of the oldest 
companies north of the Arctic Circle. The 
production operations were set up here in 
the middle of the twentieth century. In 1954, 
iron ore concentrate was produced at the 
concentration plant for the first time. The 

following year, Cherepovets Steel Mill produced its first lot of 
iron made with the Olenegorsky concentrate. During the Soviet 
era, scientists conducted research to find the optimal composition 
of the raw materials used to produce cast iron. Given the easy 
access transport vehicles have between these sites, along with 
various other factors, these two companies became reliable 
partners. 

“It is very important for us to ensure a stable production 
of high-quality iron ore concentrate. Any shutdowns of the 
equipment or any shipment of low-grade raw materials presents 
a significant loss for any industrial enterprise,” says Kirill Markin, 
Head of Commercial Department at the Design Institute LLC 
“SPb-Giproshakht”.

“Furthermore, without the Olenegorsky concentrate, no 
cast iron can be produced at the Cherepovets Steel Mill. Back 
in Soviet times, the flow charts and ratios were elaborated to 

produce the best quality iron with the raw materials supplied 
from different deposits. To this day, the integrated works still 
operate according to this proven technology,” continues Kirill 
Markin. 

REASONS FOR THE RENEWAL OF THE DRYING SYSTEM  |  “One 
of the problems we had with our previous rotary package had to 
do with the concentrate escaping with the exhaust steam during 
its operation. This created an acidic environment in the drying 
room. The doses of concentrate were small, but they affected not 
only the structural elements of the plant but also the well-being of 
the service personnel,” added Kirill Markin.

“The domestic rotary dryers had reached their wear limit, and 
the infrastructure of the entire drying plant was worn out and 
obsolete. Therefore, we had to work out a solution that would 
result in an optimal ratio of the price and the quality of the 
drying process,” adds Aleksey Smirnov, the JSC Olcon Project 
Manager responsible for the construction of the new iron ore 
concentrate drying system. 

The Production Capacity Upgrade Plan, approved by the 
company in 2007, covers many of the plant’s assemblies and 
processes, including the drying package. As with most of the 
equipment operating in the plant at that time, the 13 rotary 
dryers had a high degree of physical wear. For this reason, the 
company management decided to replace them. 

METSO SOLUTION TO REPLACE 13 OLD DRYER DRUMS WITH A 
SINGLE LINE OF OPERATIONS  |  In 2012, following the results 
of a tender, a highly efficient system designed by Metso and 
featuring a single line of operations that would replace all 13 
dryer drums in the drying area was chosen as the best solution. 
The scope of the project included a rotary dryer that would 

IMAGE:  This drying system design and manufacturing project was 
completed through the joint efforts of Metso’s experts located all 
over the world: the dryer drum was manufactured at the company’s 
plant in China; the bag filter in Ukraine; the drive in Brazil; the 
burners, tire and drive gear in France; and the control system and 
instrumentation in the USA.

O

It is very important for us to ensure a stable  
production of high-quality iron ore concentrate. 
Any shutdowns of the equipment or any shipment 
of low-grade raw materials presents a significant 
loss for any industrial enterprise.

KIRILL MARKIN, HEAD OF COMMERCIAL DEPARTMENT,  
DESIGN INSTITUTE LLC “SPB-GIPROSHAKHT”
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IMAGE:  Metso’s rotary dryer, designed for Olcon, is the largest equipment 
used to dry iron ore above the Arctic Circle. The overall dimensions of 
the new dryer drum are unique: 39.6 m long and 6.4 m in diameter. The 
system has a unit capacity of 625 t/hour (of dry solid material) and a max. 
temperature of 1177 °C. As a result, the total six-month capacity of the 
system is 2.6 mln tons of dry concentrate.

operate with a direct heating system, with various other processes 
and equipment included in the design (a hot gas generator, bag 
filter, instrumentation system and an automated control system). 
Metso’s specialists supervised the assembly, the startup and the 
commissioning of the system.

At the request of Olenegorsky GOK, the Design Institute 
“SPb-Giproshakht” expanded the project to integrate Metso’s 
equipment into the company’s existing process flow. Acting as 
the General Designer, the Saint-Petersburg Institute prepared 
detailed design documents, as well as performed the state 
expert examination and the supervision of the assembly. During 
the design stage, special attention was paid to verifying the 
compliance of the new drying system with the production-related 
requirements, such as ensuring a suitable moisture content of the 

concentrate: with Metso’s solution, the moisture content of the 
materials leaving the concentration area can be reduced from 
8-9% to 1.5%.  

“The moisture content of the concentrate is an important 
issue. If a product with a high moisture content is loaded into 
wagons, it will freeze when it is transported the 1500 km to 
Cherepovets. Unloading such raw materials then takes additional 
effort, time, and costs,” says Kirill Markin. 
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“Metso’s equipment is designed to minimize the levels of the 
concentrate escaping with the exhaust gases. This enables us 
to reduce the amount of product that is lost during the drying 
process,” adds Nikolay Palamarchuk, EPS Manager at Metso.

JOINT EFFORT OF METSO’S EXPERTS PRODUCES A UNIQUE 
SOLUTION TAILORED TO THE CUSTOMER’S NEEDS  |  This drying 
system design and manufacturing project was completed through 
the joint efforts of Metso’s experts located all over the world: the 
dryer drum was manufactured at the company’s plant in China; 
the bag filter in Ukraine; the drive in Brazil; the burners, tire and 
drive gear in France; and the control system and instrumentation 
in the USA. The size of the components made it difficult to 
transport them to the installation site. Therefore, a plan was 
prepared in which all of the components were first shipped to the 

port of Antwerp (Belgium), and transported by sea to the port of 
Murmansk. Then the equipment was delivered to the plant using 
special low platforms. 

“The drying system created by the experts at Metso allowed 
us to fully decommission the old equipment. In addition to the 
resulting economic efficiency, the equipment assembled in the 
open site has enabled us to improve the performance of the 
company and the environmental friendliness of our iron ore 
concentration process,” notes Aleksey Smirnov. 

The assembly process required several issues to be solved. 
For instance, given the significant size of the equipment, high 

accuracy of the connections had to be ensured as nine separate 
elements were welded into a single system. However, the fact 
that the structural elements of the rotary dryer were designed as 
a single line of operations enabled the engineers to reduce the 
consumption rate of the construction materials. This made the 
assembly of the one large piece of equipment more economically 
efficient compared to other packages made up of several small 
units. 

“Under the current space limitations, we nonetheless managed 
to assemble the rotary dryer within just 4-5 months. The efforts 
put into the development of this unique project were indeed 
impressive,” shares James Rupert, Metso’s Service Engineer who 
worked at the site throughout the assembly period.

METSO SOLUTION REDUCES THE PLANT’S OPERATING AND 
MAINTENANCE COSTS  |   Metso’s drying system not only 
meets the latest requirements, it also enables better production 
performance, thanks to the implementation of unique 
technologies for gas purification, ignition and the control of 
the burner. This ensures lower fuel consumption and minimizes 
harmful emissions. In addition, the solution reduces the plant’s 
operating and maintenance costs. 

“Despite its technological complexity, the equipment is easy to 
operate and to service. For example, all of the drying parameters 
are displayed on a large screen in the main dispatch room,” notes 
Nikolay Palamarchuk. 

“One rotary dryer supplied by Metso has replaced 13 drying 
units that were previously used at Olenegorsky GOK. Such an 
approach has significantly cut the capital costs for producing the 
iron ore concentrate,” concludes Metso’s expert.  

MORE INFORMATION:
Artem Askhadulin
Tel.: +7 495 739 88 80
E-mail: info.ru@metso.com

“With Metso’s solution, the moisture  
content of the materials leaving  
the concentration area can be reduced 
from 8-9% to 1.5%.”
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Increasing
pump wear life 
and saving  
water

TEXT: Audrei Moron

ITAMINAS IRON ORE MINE, BRAZIL

IMAGE: Tailings dam.  
Most of the water is recovered  
and reused in the process.

PHOTOS: Audrei Moron and Shutterstock

» The world is our Showroom

Itaminas, one of Brazil’s largest iron ore 
mines, achieved three times the wear life 
over conventional pumps and cut back 
considerably on the use of water by  
selecting Metso to install slurry pumps  
with expeller gland seal technology.

» The world is our Showroom

23results mining 1/2017



RON ORE is one of the world’s most commonly  
used metals. It is the key ingredient for almost 95%  
of all metals produced globally per year. 

In Brazil, the world’s third largest producer of  
iron ore, the Itaminas mine in Sarzedo, in the state of 

Minas Gerais, produced 7.5 million tons of iron ore in 2014, 
making it the second largest supplier of pig iron in the country. 

HIGH PARTS WEAR LEADS TO NEW SOLUTION  |  The Itaminas 
company operates 24/7 and manufactures sinter feed, pellet feed 
and hematite iron ore, which requires a continuous and flawless 
operation. 

The process begins with the concentrator and then moves to 
the magnetic separator, cyclone, product stalls and finally on to 
the tailings tank. The ore is then pumped to the tailings dam via 
a pumping system comprising of five stations. Each station is 
equipped with three pumps, two in operation and one built as a 
standby unit. 

I
As the iron ore at the Sarzedo location has a density of  

1.85 kg/m3, the previously installed pumps had very high wear  
due to the abrasiveness of the material being pumped. Therefore, 
those pumps were not suitable for the specific duty.

The pumps only had a parts lifetime of approximately 
three months. In addition, labor to maintain these pumps was 
expensive and complex. Therefore, Itaminas chose Metso’s pumps 
with the goal of decreasing the company’s maintenance downtime 
and increasing production.

IMAGE: Tailing pumping  
station, with backup pump 
for flawless operation.

“Maintenance is much simpler  
and less frequent now. The tailings  
pumping system has been working  
for more than two years now 
without any failures.”
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EXPELLER GLAND SEAL DECREASES MAINTENANCE  |  Experts 
from Metso installed the Orion HM series pumps fitted with 
an expeller gland seal, which operates without the use of gland 
sealing water. This pump is also fitted with high chrome wet-end 
spare parts, which are highly recommended when pumping very 
abrasive slurry material.

“Maintenance is much simpler and less frequent now,” says 
Esley Cardoso, Itaminas’s operational supervisor. “The tailings 
pumping system has been working for more than two years now 
without any failures.”

75% LESS MAINTENANCE; WATER SAVINGS UP  |  After the 
installation of the Orion HM series pumps, Itaminas has been 
able to reduce maintenance of the pumps by 75%. Plus, since the 
implementation of the Metso expeller gland sealing technology, 
the mine is saving over 6 billion liters of water.

“As water availability is extremely scarce at the mine, by being 
able to eliminate the use of gland sealing water, the mine has 
greatly reduced its costs thanks to the new technology,” explains 
Guilherme Almeida, Metso Technical Support.

To improve customer service and guarantee the shortest 
possible shutdown times, Metso also provided a consignment of 
stock parts and components to Itaminas. 

“They only pay for the parts they use. With the maintenance 
workload reduced, Itaminas can direct the team members to  
other tasks,” mentions André Rizzotti, Metso Sales Engineer.

STOCK PROGRAM REDUCES UNPLANNED DOWNTIME  |  The 
stock program involves a monthly stock evaluation and unit 
count. Monitoring and suggestions for improvements from the 
Metso experts help Itaminas to secure flawless operations. 

RESULTS

After the installation of  
the Orion HM series pumps, 
Itaminas has been able to 
reduce maintenance costs 
by 75%. Plus, the expeller 
gland sealing arrangement 
is allowing the mine to save 
significant amounts of water.

FIGURE METSO X CONVENTIONAL PUMP COMPARISON 

Metso uses its knowledge and experience from other similar 
types of installations to give recommendations that can help make 
a difference for Itaminas. Not only has this arrangement reduced 
costs for the mine, it has additionally provided the company with 
immediate access to parts whenever needed. This reduces unplanned 
downtime and ultimately leads to maximized production. 

In total, Itaminas has installed over 70 Metso pumps at its 
mine, making it one of Metso’s largest installed bases in Brazil.  

MORE INFORMATION:
Audrei Moron
Tel.: +55 15 2102 1379
E-mail: audrei.moron@metso.com
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BOLIDEN’S KYLYLAHTI  MINE, FINLAND

        Installed in  

days4
Crusher upgrades cut the cost of wear parts for Boliden Kylylahti’s  

crushing operations at the Luikonlahti concentration plant

TEXT: Eero Hämäläinen
PHOTOS: Eero Hämäläinen
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(GP330) cone crusher, aiming to achieve 10mm particle size. Due to 
the abrasive nature of the ore, the GP330 has more options to optimize 
wear parts and get savings from it.

SMALLER ORE PARTICLES FOR GRINDING  |  Concentration Plant 
Manager Janne Laukkanen’s goal is to achieve smaller particles than 
before for grinding with Metso’s new GP330 fine crusher.

“With the old crushers, the size of the ore particles heading for 
grinding was 12 mm, and we now want to reduce that to 10 mm. 
Thanks to the smaller mill particle size, we can reduce our comminution 
costs and also lower our electricity costs somewhat in crushing,” says 
Laukkanen.

The Boliden Kylylahti concentration plant currently processes 
750,000 tons of ore a year. The ore contains around 1.4% copper, 
1.0 g/t of gold and 0.6% zinc. The plant produces copper and zinc 
concentrates. The concentrates are used by the company’s own 
plants – copper concentrate is used at the Harjavalta smelter and zinc 
concentrate at the Kokkola smelter.

“The production volumes will remain the same, even though the 
new crushers would allow us to increase our capacity if need be. New 
mineral resources are explored all the time, and Boliden is, in fact, an 
active ore explorer in Finland,” says Laukkanen.   

MORE INFORMATION:
Timo Sarvijärvi
Tel.: + 358 50 317 0906
E-mail: timo.sarvijarvi@metso.com 

TOGETHER WITH METSO we calculated that the 
new C130 jaw crusher and GP330 cone crusher 
were a good investment for us. With our abrasive 
ore, they will help us cut our crusher spare parts 
costs. The savings will have a noticeable impact on 

our entire mine’s unit costs,” estimates Janne Laukkanen, Boliden’s 
Luikonlahti concentration plant Milling Manager.

According to Timo Kaariaho, Maintenance Manager, the new 
crushers will help the mine to ensure continuous, reliable operations 
and improved maintenance safety. 

“Due to the ore’s abrasive wear, the crusher settings must be 
adjusted often, and in the old crushers, this had to be done manually. 
With Metso’s new models, the settings can be controlled quickly and 
safely thanks to a hydraulic adjustment system. Even single wear parts 
can be changed more quickly,” explains Kaariaho.

SPEEDY CRUSHER UPGRADE  |  From investment decision to 
installation at Boliden Kylylahti’s concentration plant, the entire crusher 
upgrade project took just a little over three months, and the actual 
installation took four days. Metso Minerals’ Sales Manager for southern 
Finland, Timo Sarvijärvi, made the profitability calculations of the 
upgrade for the mine.  

Metso’s Tampere plant manufactured the crushers in two months. 
The actual installation work took just four days and was able to be 
carried out in conjunction with the changing of the mill lining. 

At the end of the week, Boliden’s crew dismantled the old Lokomo 
MK120C jaw crusher and the Ernest Thällman 5½-foot cone crusher 
that was manufactured in East Germany. On Sunday evening, Metso’s 
6-strong installation team stepped into action on the work site.

After the crusher foundations were finished, the roughly 40-ton 
C130 jaw crusher and feed hopper were lifted using a mobile crane 
and shifted into place in the primary crushing plant, which is located 
on a slope. The 15-ton GP330 cone crusher used for fine crushing was 
lifted into the crushing plant in two pieces.

On Tuesday, Metso completed all of its main work related to the 
crusher installation. Boliden took care of the electrical work and 
connected the crushers to the feed and conveyor systems.

CRUSHERS STARTED UP ON WEDNESDAY, PRODUCTION ON 
FRIDAY  |  By Wednesday, the concentration plant was already able to 
test out the crushers, and by Thursday the power was connected and 
the first ore blocks were fed into the process. Actual production began 
right on schedule on Friday morning. 

At the Luikonlahti concentration plant, copper ore from Polvijärvi 
is crushed weekdays from 6 a.m. until 10 p.m. The C130 jaw is set at 
100–120 mm and it crushes some 250 tons per hour.

The ore is crushed into finer particles with secondary and tertiary 

Concentration plants can significantly cut their wear parts costs and improve 
their costeffectiveness by installing new crushers with standard parts. Despite 
Boliden’s Kylylahti copper mine having an estimated lifetime of only four years 
left, it paid off for the concentration plant to upgrade its 1960s jaw and cone 
crushers to Metso’s latest models in a speedy installation process.

Maintenance Manager Timo Kaariaho (center) and Concentration  
Plant Manager Janne Laukkanen from the Boliden Kylylahti concentration 
plant discuss details of the crusher installation with Metso’s Field  
Maintenance Manager Matti Salminen (left).

“
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Longer  
wear life and  
fewer liner changes

reduce  
costs

COBRE LAS CRUCES, SPAIN

Grinding media has always been the 
second-highest operating expense, after 
energy consumption, for many mining 
customers. Reducing the consumption 
of grinding media while simultaneously 
improving grinding efficiency and 
reducing energy consumption are 
common issues in the mining industry. 
Read how Metso and Cobre Las 
Cruces worked together to find the best 
solution that resulted in savings.

TEXT:  Rudy Peirs

PHOTOS: Rudy Peirs and Cobre Las Cruces

Since the start, we’ve always been very  
satisfied with the quality of the products 
and service provided by Metso.
MR. LUCAS ALCÓN, MINERALS PROCESS MANAGER AT CLC
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OBRE LAS CRUCES (CLC), as the name 
says, is a copper mine located near Seville 
in southern Spain. Exploration of the 
mine started in 1992 and production 
started in 2009. Since then, Metso has 
provided Cobre Las Cruces with forged 

balls (80 mm size) and linings for their 5 x 6.95 m 
primary ball mill.

“Since the start, we’ve always been very satisfied 
with the quality of the products and service provided by 
Metso,” says Mr. Lucas Alcón, Minerals Process Manager 
at CLC. “During the plant studies, their EPC partner, 
SNC Lavalin, selected Metso for its high-quality products 

C
and proximity to the CLC-mine to be the supplier of  
the balls and mill linings. We’ve never had these products 
from other suppliers, as Metso keeps giving us the  
desired satisfaction one expects from their products,”  
he continues.

WORKING TOGETHER TO FIND THE BEST SOLUTIONS  |  
CLC has had several successful programs with Metso 
in order to reduce ball consumption and grinding ball 
inventory, save energy or improve the end product from 
the grinding stage. Since the start of operations, one 
real change was implemented and another might be just 
around the corner.  A couple of years ago, tests were 
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manufacturing. “This, in combination with our proximity to 
Cobre Las Cruces, has benefited our valued customer. Thanks 
to lower inventory levels, lower ball consumption and more 
recovery, they are able to better use their financial resources.”

 
LONGER WEAR LIFE AND FEWER LINER CHANGES REDUCE 
COSTS BY AROUND 15%  |  In addition to the grinding media, 
CLC is also using Metso’s Poly-Met™ mill lining, which they are 
very satisfied with, according to Mr. Rafael Sánchez, Maintenance 
Supervisor at the CLC plant. “We are able to change the plates 
and lifter bars inside the whole mill in only 2 days; and since we 
are using the Poly-Met lining, we only need to do this every  
7 to 8 months. This previously was needed every 4 to 5 months. 
This reduces our plant downtime and, consequently, also the 
costs involved. Since we changed to the Poly-Met mill lining, 
our costs decreased by around 15% due to the longer wear life 
and fewer liner changes. The Metso grinding balls also have a 
positive influence on the changing schedule, as the quality of the 
balls definitely increases the lifetime of the linings,” he stipulates. 
“Together with the Metso crew we’re now looking into increasing 
the lifetime of the mill linings even further by eventually switching 
to a thicker size. Many factors influence the time between changes 
(quality of the grinding media and mill lining, mill speed, mill 
lining design, etc) but we have no doubt that we’ll find the right 
balance with Metso’s help,” he concludes.

“Cobre Las Cruces is very happy with Metso’s support and 
collaboration. Having been able to reduce the consumption 
of grinding media by 10% has easily translated into savings 
of several hundreds of thousands of euros. Needing to handle 

Cobre Las Cruces is very happy with Metso’s support and  
collaboration. Having been able to reduce the consumption  
of grinding media by 10% has easily translated into savings  
of several hundreds of thousands of euros.

MR. JOSÉ LUIS BONILLA,  RESPONSIBLE FOR EXTERNAL RELATIONS AT COBRE LAS CRUCES

done with feeding different ball sizes (80 mm and 60 mm) into 
the mill, but it didn’t lead to significant improvements. A decision 
was then made to continue producing with only the 80-mm size 
balls. A later test was carried out with harder grinding balls, and 
a significant increase in life-time was detected. The balls have a 
higher wear-resistance and keep their round shape a lot longer. 
Today CLC and Metso are planning a new pilot test with superior 
quality balls to determine whether the yearly ball consumption 
could be further reduced. 

Mr. Alcón clearly states that all of these challenges are 
positively impacted by many factors, among which, for sure, 
is the quality of Metso’s grinding balls. “Since the start of the 
operations here, we haven’t seen any broken balls and the shape 
of the balls produced by Metso are close to being perfect,” he 
says. “These clearly influence the grinding efficiency and energy 

consumption in a positive way. Over the years, Metso has always 
partnered with us to find better solutions to these challenges. 
They bring us the best benefits when comparing grinding media 
and mill linings from other suppliers. Today our whole plant is 
running at over 95% availability, which is above international 
standards, and we’re sure that is partly the result of working 
together with Metso.”

After energy consumption, grinding media has always been the 
highest operating expense for many mining customers. Reducing 
grinding consumption while simultaneously improving grinding 
efficiency and reducing energy consumption are common issues 
in the mining industry. “Our grinding balls can help improve 
each of these in a significant way,” says Mr. Santiago Fernandez, 
Manager of Metso’s Forjas del Guadalquivir operations and 

“CLC cares a lot about the environment 
and is committed to it. We are working 
on continuously restoring the natural  
surroundings of the mine.”

» The world is our Showroom
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Cobre Las Cruces 
copper mine

IN FOCUS

COBRE LAS CRUCES is part of First Quantum 
Minerals Ltd. It is an open-pit operation and 
process plant that produces ‘high grade A’ 

copper cathodes, over 80% of them destined for 
the domestic market. 

AN ATMOSPHERIC leaching process is used 
to recover the copper from the very rich Las 
Cruces chalcocite ore. Three crushing stages 
and a single grinding stage feed the mine ore 
to the leaching reactors and then further into 
the hydrometallurgical process. With an average 
copper grade of around 5-6%, the Cobre Las Cruces 
deposit is 7 to 12 times richer in copper than other 
similar mines. Processing 1.5 million tons of ore 
brings 72,000 tons of 99.999% pure copper every 
year. With an estimated mine life to 2022, Cobre Las 
Cruces is currently investigating further expansion 
possibilities.

fewer balls over time also has an effect on the health and safety 
of our people. Fewer ball changes needed and no broken ones 
inside the mill reduces the risk of accidents – and that is also 
worth mentioning.” Mr. José Luis Bonilla, responsible for external 
relations at Cobre Las Cruces, states. “The constant monitoring 
of operations and looking for improvements is an ongoing 
project. The material to be processed and the conditions often 
change, so there is no absolute solution for these topics. Close 
communication with our partners and a good understanding of 
our operations is therefore key – and Metso is definitely one of 
those partners.” Mr. José Luis Bonilla says.

“CLC cares a lot about the environment and is committed 
to it. We are working on continuously restoring the natural 
surroundings of the mine. All extracted material that cannot be 
sold is redistributed in the area around the mine. It is part of our 
management system and our company culture,” he concludes.  

MORE INFORMATION:
Santiago Fernandez 
Tel.: +34 650 44 88 28
E-mail: santiago.fernandez@metso.com
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HALLENGE: A CRUSHER SUPPLIED 
MORE THAN 35 YEARS AGO AND 
INSTALLED UNDERGROUND  |  Finding 
a solution to the challenge of balancing 
availability versus cost suddenly became 
a top priority when Codelco’s 7ft 
Symons™ crusher with spring system, 

installed in 1970, started to cause bottlenecks in the mining 
process. As a result of the mine’s relationship with Metso, 
the customer trusted that Metso would be able to propose  
a cost-effective solution to upgrade the machine and 
improve its productivity. The goal was to renew the  
crusher to “as-new” condition and to produce at rates  
seen in Metso’s next-generation models.

According to Eduardo Morín, Codelco Andina’s Process 
Engineer Specialist and Project Manager: “When an 
organization identifies a problem but fails to come up 
with a solution, it can create an environment of routine 
complacency with the losses – for example, when looking 
at low utilization rates and high maintenance costs of an 
underperforming machine. The successful cooperation 
between Metso and Codelco while carrying out the  
upgrade on the Symons crusher is a perfect example of  
how innovation and creativity are the key to solving  
routine problems.”  

Improve throughput and reduce cost is an important goal for mining  
producers and suppliers working together to find affordable solutions that  
improve operations. As a result of this type of partnership, Metso’s upgrade  
and retrofit solution for a Symons crusher helped Codelco Andina in Chile  
to increase equipment availability and safety.

CODELCO ANDINA, CHILE

C
IN FOCUS

CODELCO is currently the world’s largest copper 
producing company with the largest known reserves. 
Codelco’s operations comprise seven mining divisions, 
one smelter (Ventanas) and one refinery, with its 
headquarters located in the city of Santiago. The  
long-term relationship between Metso and Codelco 
began more than 90 years ago when the first Metso 
mill was supplied to the operations in Sewell, Chile. 
Today, Codelco has Metso equipment installed and 
producing at their multiple mine sites.

Codelco Andina is located in the Aconcagua  
– more specifically in the Rio Blanco valley – 3,000 
meters above sea level. The Andina division is currently 
exploiting minerals at two different sites: Rio Blanco, 
which is an underground mine, and South, which is an 
open-pit mine. The current combined production at 
the two mine sites is estimated at 220,000 tons of fine 
copper concentrates and 5,000 tons of molybdenum 
annually.

Codelco Andina

23% increase  
in crusher  
availability 

TEXT: Danilo Leonetti, Macarena Vallejo
PHOTOS: Alejandro Reyes
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To avoid deviations and overruns during implementation, the 
objectives were outlined and agreed with the customer: 

• Increase mechanical availability of their Symons 7ft 
crusher, aiming to achieve advanced bowl adjustment 
control automation capabilities.

• Provide greater security and minimize risk exposure by 
replacing the springs system with hydraulic cylinders. 

 
With these clear goals established, Metso began to map out a 
plan at the end of November 2015 by running coordination 
meetings to identify the new design components that were needed 
and what changes were required on existing components.

THE METSO SOLUTION: A COST-EFFECTIVE PACKAGE TO 
AUTOMATE BOWL ADJUSTMENT  |  The challenge was accepted 
by Metso and Codelco, despite the complexity level presented in 
this project. The proposed package involved new structural and 
hydraulic components matching existing crusher components 
with some modifications. It also included a new programmable 
logic controller (PLC) driven hydraulic power unit with Ethernet 
communication capabilities to allow remote operation and 
connectivity to the most advanced automation systems. The goal 
of the upgrades was to allow faster bowl adjustment removal 
times and add a remote monitoring capability.

EXPECTATIONS EXCEEDED WITH SOARING EQUIPMENT 
AVAILABILITY  |  The upgraded crusher was commissioned in 
April 2016, with extensive testing and a thorough check of all 
parameters taking place during the 4 weeks following start-up. 
While installation and testing took place, the performance of 

recommended liners was also evaluated in order to meet the 
customer requirements for throughput and size reduction.

Once the crusher was back online and producing, the results 
presented by the upgraded crusher fully matched customer 
expectations:

• Availability soared by 23% due to easier maintenance, 
from the previous 65% to 88%.

• Average throughput increased by about 10%,  
from the previous 301 tons per hour to 336 tph. 

Satisfaction with the improved crusher is reflected by the 
personal evaluation of Codelco Andina’s Process Engineer 
Specialist and Project Manager, Eduardo Morín: “In addition 
to increasing the start-up coefficient, the crusher now enables a 
better product quality. But the most visible benefit is the clear 
satisfaction of our employees, since they feel like they’ve finally 
been heard after we found a solution to the long-term recurring 
atollos (jams),” stated Eduardo while also enumerating the 
reliability and safety benefits.

“In the past when a jam happened, it used to take around  
36 hours to be cleaned. In addition, the machine used to demand 
a full disassemble, exposing the workers to a controlled risk. 
Nowadays we just need to push a switch and in less than  
5 minutes the machine is cleaned,” concluded Maintenance Chief, 
Pablo Rivera.  

MORE INFORMATION:
Nelson Mella
Tel.: +56 2 2370 2047 / +56 9 9158 0576 (mobile) 
E-mail: nelson.mella@metso.com

The most visible benefit is the clear satisfaction  
of our employees, since they feel like they’ve 
finally been heard after we found a solution  
to the long-term recurring atollos (jams).

EDUARDO MORÍN, CODELCO ANDINA’S PROCESS ENGINEER 
SPECIALIST AND PROJECT MANAGER
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 What’s new online?
Be sure to check out the updated metso.com  
website and our brand new blog hub featuring 
interesting content from all of Metso’s blogs.  
All the latest case stories and videos can be  
found in our showroom as usual. 

There’s a lot more to read, watch and discover online. 
Scan the QR codes or follow the links provided in this 

magazine for more exclusive content and insights. 

Read more online
metso.com/showroom

 Follow us:
www.metso.com
www.metso.com/blog-hub
www.twitter.com/metsogroup
www.linkedin.com/company/metso
www.facebook.com/MetsoWorld 
youtube.com/MetsoWorld
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Lower total  
costs with chamber  
optimization

CRUSHER CHAMBER PERFORMANCE

From our

» Solutions
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MAXIMIZED UPTIME AND REDUCED 
COST PER TON  |  Many of you are 
looking for ways to reduce the cost 
of your production and equipment 
maintenance. We can help you in this by 
optimizing the crusher chamber.

The main target in many 
optimization projects is to increase the 
lifetime of wear parts, which directly 
reduces the cost per ton. One of the 
keys to maximizing production is 
to ensure that the crusher uptime is 
high. A longer lifetime of wear parts 
means fewer service breaks and higher 
availability of the crusher. Less service 
work also increases safety, a factor 
that is very important to us and to our 
customers as well. This reduces total 
operating costs.

Every crushing application is 
different, so there is potential for 
improvement by customizing the 
design of wear parts. If the crushing 
chamber is not working optimally, 
there are many negative consequences. 
For instance, energy can be wasted 
to slipping/sliding and “boiling” 
rather than actual crushing. Sliding 
also accelerates the wear of wear 
parts. Power spikes can overload the 
crusher and its components and, in 
the worst case, cause breakage of a 
main component. Excess fatigue loads 
shorten the designed lifetime of a main 
component.

VALUABLE EXPERIENCE  |  Metso 
has designed and manufactured 
crushers for decades. As the one 
creating the specs for the crusher, 
we know its functional parameters, 
forces, mechanics and kinematics 
– crucial knowledge in order to be 
able to optimize the chamber. We 
started offering the crusher chamber 

optimization service in response to 
customers asking us to help optimize 
wear life and performance in order to 
bring production-related costs down. 
For us, it was an easy decision to put 
our expertise and knowledge to good 
use to help our customers to reach their 
goals.

Today we have a global dedicated 
crusher wears engineering team for 
chamber optimization. Over the years, 
we have developed our own CAD-based 
chamber and crushing simulation 
software, and that gives us valuable 
information during the engineering 
process. We can actually make changes 
and simulate how the changes will 

impact chamber performance in detail 
and the impact on output product 
gradation before making a decision on 
the chamber design.

CLOSE COLLABORATION  |  The 
whole crushing process is taken 
into consideration when we do a 
chamber optimization. We start by 
collecting all the necessary data. We 
then work with the customer to define 
the development targets. When the 
data is analyzed and the engineering 
completed, we manufacture all the 
wear parts in our own foundry; every 
step of the manufacturing process is 
specifically developed for our wear 
parts.

Chamber optimization is typically 
a longer term process involving close 
collaboration with our customer. We 
make the necessary development steps 
while always aiming for a reduced cost 
per ton. Optimization is about more 
than just the design of the wear parts: 
it’s also about carefully selecting the 
right materials that will provide the 
best performance for every specific 
application.  

MORE INFORMATION:
Joni Meronen
Tel.: +358 40 773 1389
E-mail: joni.meronen@metso.com

“The main target in many 
optimization projects is 
to increase the lifetime of 
wear parts, which directly  
reduces the cost per ton.” 

“Our goal in chamber optimization is to improve the performance of  
the crusher, crushing chamber and wear parts. When the chamber works in  
an optimal way, it protects the crusher against overloads and premature  
wear of the main components. My experience is that chamber optimization  
is a great service that reduces the total cost of operation.

JONI MERONEN, DIRECTOR, MINING CRUSHER WEARS
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Metso’s approach in developing the maintenance 
platforms was to combine safety and ease of use. In 
both of these aspects, the series is a resounding success. 
When adjusted correctly, the maintenance platforms fit 
into the crusher cavity perfectly and support the jaw dies in 
place – even if the upper mounting hardware of the jaw dies is 
loose or even removed. This ensures that the jaw dies cannot  
drop down. 

Metso’s maintenance platforms are easy to use, thanks to the 
light but sturdy design. They are light enough for one person to 
lift and they are equipped with handrails. The handrails not only 
improve safety while standing on the platform and working in 
the cavity, they also act as lifting points making it easy to lift the 
platform into and out of the cavity.

The maintenance platform is a small investment with a 
big impact on safety and ergonomics. Additionally, a safe and 
ergonomic performance in the crusher cavity also reduces 
downtime – for instance when replacing jaw dies – and thus 
improves the total cost efficiency of the plant.   

 
MORE INFORMATION:
Ilkka Somero
Tel.: +358 20 484 4968
E-mail: ilkka.somero@metso.com

ETSO HAS DEVELOPED and launched 
a series of maintenance platforms for 
Nordberg® C Series™ jaw crushers. The driver 
of the development of the platforms was 
the feedback received from the field. Many 
customers in the mining and aggregate 
industries have recognized that working in 

the cavity of a jaw crusher is a genuine safety concern. The people 
doing service and maintenance on a jaw crusher must occasionally 
enter the cavity of the equipment. How often that happens depends 
on many things, like the abrasivity of the rock or ore to be processed 
by the crusher. But one thing for sure is entering the crusher cavity is 
something that cannot be avoided.

Prior to the launch of the maintenance platforms, there was no 
industrial and commercial solution available. And the practices in 
the field varied a lot: some practices were difficult for maintenance 
crew and some were not safe. So there was a clear demand for a 
professional solution.

Small investment brings

big improvement 
to work safety 

IMAGE: MetsoTEXT:  Ilkka Somero

CRUSHER WEAR PARTS

Safety is a key factor and a top priority at Metso. It is important to  
find new ways that help employees to work in a safer zone all the time.  
Our maintenance platforms for jaw crushers are a good example of  
equipment that improves working conditions and safety.  

M

From our

“The maintenance platform is  
a small investment with a big  
impact on safety and ergonomics.” 
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Discover all the latest  
news from around  
the Metso world right here.

ETSO AND SEDIBENG IRON ORE (PTY) LTD, 
a subsidiary of Tata Steel Ltd., a renowned global 
steel company, have agreed on a combined 
order consisting of a stationary crushing and 
screening plant, including primary and secondary 

crushers, as well as a five-year Life Cycle Services contract. The cold 
commissioning is scheduled for late 2016, and the plant should be 
operating at the beginning of 2017. 

Sedibeng Iron Ore mine in South Africa has previously been 
using a Metso mobile crushing & screening solution operated by 
a subcontractor. Due to a planned increase in capacity, Tata Steel, 
the principal shareholder, wanted to investigate the possibility for a 
stationary plant.

“The key target for Sedibeng was to both guarantee plant 
availability and lower their production costs. We worked with the 
customer in analyzing their needs. Based on the analysis, we came 
up with a high-end technical solution that will increase plant 
availability from just under 70% to approximately 90% and increase 
plant capacity to 600 ton per hour,” says Charles Ntsele, Metso’s 
General Manager for Mining Sales in Southern Africa.  

Equipment for one 
of the world’s largest 
greenfield copper 
projects 

QULONG COPPER MINE, CHINA

HE FULL DELIVERY of minerals processing 
equipment to the Qulong copper mine covers 
engineering, a full scope of advanced mineral 
processing equipment and an advanced 
process control system including 6 crushers, 

8 semi-autogenous grinding mills and 8 ball mills, 8 stirred 
mills, 4 vertical plate pressure filters and 16 vibrating 
screens, as well as a range of related services. 

The Qulong copper mine, owned and operated by Tibet 
Julong Copper Co. Ltd., has a proven copper metal reserve 
of more than 7 million tons. The in-the-pit mining and 
concentrator operations will be located on the Qinghai-
Tibet Plateau. Upon its completion, the mine will be China’s 
largest and most modern copper mine. 

“We aim for high productivity and low cost in the most 
environmentally friendly way possible. The dedication 
Metso has shown has been incredible and has assured us 
that Metso employees regard our aims as their own,” says 
Mr. Xiao, President of Tibet Julong Copper Co. Ltd.  

T

Increased capacity 
and reduced 
operating costs 

M
“We came up with a high-end technical solution 
that will increase plant availability from  
just under 70% to approximately 90%.” 

» News
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Equipment  
for a new 
surface 
crushing 
station

OLIDEN HAS SELECTED METSO to supply equipment for a new 
surface crushing station at the Aitik copper mine in northern Sweden. 
The supply consists of two primary gyratory crushers, two rock breakers, 
two apron feeders, chutes, conveyors, spare & wear parts, engineering 
and installation. 

Boliden’s Aitik copper mine, located to the north of the Arctic Circle in Lapland, 
Sweden, is one of Europe’s largest producers of copper.

“Metso and Boliden have cooperated since the 1960s. Since 2012, Metso and Aitik 
have also had a performance-based cost-per-ton service agreement, where Metso 

ensures the availability of the grinding circuit and is rewarded according to 
the output of the process. The newly signed contract for the delivery of 

key equipment for the new surface crushing station is yet another 
step forward in deepening the collaboration,” says João Ney 

Colagrossi, President, Minerals Capital business line, Metso.  

B

Our largest  
services contract  
in North America 

TATA CHEMICALS,  USA

ETSO HAS ENTERED 
into a five-year, long-
term strategic services 
partnership agreement 
with Tata Chemicals 
(Soda Ash) Partners, 

the world’s second largest producer of soda 
ash, to repair, rebuild, and service existing 
pyro-processing equipment and systems in its 
Green River, Wyoming, USA, operation. 

Metso will provide Tata Chemicals with 
a full-service, custom solution for its North 
American manufacturing facility. The contract 
covers the rebuilding of 19 existing pyro-
processing units over the contract period, 

which includes the supply of installation labor, 
training for site personnel, and full-time Metso 
experts on-site to oversee the execution of 

the work. The scope of the new agreement 
for the seven calciners and twelve rotary 
dryers also includes several modernization 

and upgrade measures to improve safety, 
efficiency, and operational flexibility at the 
Green River facility. 

To meet their efficiency goals and growing 
market demands, Tata Chemical selected 
Metso to provide a total services solution. 
“We are extremely pleased to have signed a 
five-year contract with Metso,” said Martin 
Keighley, CEO & Managing Director at Tata 
Chemicals North America. “This contract 
provides Tata Chemicals a long-term 
partnership with a leading provider of energy-
efficient solutions. Metso has decades of 
experience servicing the mining industry and 
will be a valued partner to Tata Chemicals.”  

M “This contract provides 
Tata Chemicals a long-
term partnership with 
a leading provider of 
energy-efficient solutions.”
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Metso wins title of  
best service supplier

ETSO HAS WON a prestigious title at the China 
International Gold Conference held in Beijing on July 26-28, 
2016. Out of 1,400 evaluated equipment and material 
suppliers, Metso was among the 17 companies awarded  

the title of best service supplier. The award of  “Excellent Service Supplier  
of China’s Gold Industry” is sponsored by China Gold Newspaper under  
the supervision of the China Gold Association. 

M

ETSO HAS RECENTLY BEEN AWARDED 
First Place in the Best Performance Supplier 
category in the Mineral Processing 
segment, according to the results of the 
fifth “Ranking of Suppliers of the Mining 
Industry” survey carried out by Phibrand, 

in conjunction with the Ministry of Mining, Industrial Suppliers 
Association of Mining (Aprimin), National Mining Society 
(SONAMI), Association of Engineering Consultants (AIC) and 
Editorial group EDITEC.

In this fifth survey, 238 industry professionals from the most 
important mining companies in Chile took part, including senior 
management, area managers and people from operational 
headquarters. Among the factors analyzed in this survey were 
levels of trust in the brand, quality of products and services, 
responsiveness to problems, and opportunities to meet future 
challenges. Based on the results, Metso was awarded first place 
as the company with the Best Performance in the past year in all 

AWARDED AT CHINA INTERNATIONAL GOLD CONFERENCE

The best suppliers in Chile for the 5th year running
sub-segments associated with the Minerals Processing category  
and thus received all the prizes:

“It’s a huge privilege to receive, for the fifth consecutive time, 
this survey’s recognition that places our brand at the pinnacle of 
excellence. The market is becoming ever more challenging, and 
we have managed to make a big difference for clients through our 
knowledge, people and solutions,” said Aldo Cermenati, Senior 
Vice President, Pacific Rim Market Area/Country Manager, Metso 
Chile, who also noted that, “This award indicates that we enjoy 
top-of-mind recall among suppliers of mining solutions in Chile, 
and the results of this survey support the work of the company as 
a global network and demonstrate our strong commitment to the 
industry.”  

M  Best company in crushing solutions
 Best company in mill solutions 
 Best company in plant maintenance

Awards & recognition
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OR THE SECOND YEAR RUNNING, a survey conducted by Brazil’s IN THE MINE 
magazine ranked Metso as the country’s leading brand in the mining sector.  
The more than 140 survey participants, all mining professionals, voted us number 
one in two categories: Crushing and Maintenance of Mineral Beneficiation Mills. 

“We see this as an award for the work we have done in developing sustainable  
solutions to meet the requirements of each of our customers and providing world-leading 
expertise through our wide service network,” comments Marcelo Motti, Senior Vice President, 
Sales, Brazil.  

Metso is still Brazil’s leading 
mining brand

F

Recognition for 
long-term strategic 
partnership

ETSO HAS 
BEEN 
PRESENTED 
with an award 
by Freeport-
McMoRan 
Inc., an 

American natural resources company 
headquartered in Phoenix, Arizona, for 
the long-term partnership between 
the two companies. The award was 
presented to Metso at the MINExpo 
International® 2016 tradeshow in Las 
Vegas in September.

“Your long-time support of Freeport-
McMoRan has been a cornerstone of 
our success. Most recently, your highly 
motivated team has partnered with us 
as we weather the difficult cycle that 
brought copper prices to near six-year 
lows. Thanks to this team effort, both 
our companies have worked to reduce 

M

AWARDED BY FREEPORT-MCMORAN , USA

costs, gain efficiencies and remain 
competitive. I am confident in the 
long-term future of commodities and 
our industry. We look forward to further 
strengthening our partnership and 
moving ahead together,” read a message 
from Freeport-McMoRan President and 
CEO, Richard C. Adkerson. 

“Metso has been a valued partner 
of ours, and we are very pleased to 
present this award recognizing their 
ongoing contribution to Freeport’s 
success story in these areas, and in the 
area of innovation,” says Rick Coleman, 
President, Freeport-McMoRan Mining 
Company.  

“Metso has been a valued partner of ours, and we  
are very pleased to present this award recognizing 
their ongoing contribution to Freeport’s success  
story in these areas, and in the area of innovation.”
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Optimized design results in up to 40% less 
wear parts-related downtime

This is how we make the big difference, the Metso Way.

Every grinding mill is unique. They do, however, have one thing in 
common. They need to be operational. Liner changes need to happen 
quickly and safely. Every day we work to find new and better ways to 
keep mills around the world up and running. 

Experience from over 8,000 mills worldwide combined with the 
market’s widest range of grinding wear parts and services mean we 
can select exactly the right parts for your mill. We can offer and 
combine Metallic, Poly-Met, Rubber, Orebed and Megaliner mill liners 
as well as Grinding media. 

What makes your grinding mill unique? Make sure you have the right 
parts for the job with Metso.

Find out how Metso grinding wears and services can make the big 
difference for your mill at metso.com/GrindingWears

#TheMetsoWay


