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TOMRA Sorting GmbH

© TOMRA

Tomra Sensor Based Sorting in Minerals

LEGAL DISCLAIMER FOR CONFIDENTIAL COMPANY PRESENTATIONS

This presentation and the information contained herein is the property of Tomra Systems ASA including its subsidiaries (the
“Company”) and is strictly confidential (“Confidential Information”) . It may contain industrial property or similar rights related to
Company’s technology and its technology applied on various materials. The Confidential Information is intended only for the person to
whom it is transmitted. With receipt of this Confidential Information, recipient irrevocably acknowledges and agrees that:

• (i) this document and the Confidential Information contained herein is not intended to be distributed, and if distributed
inadvertently, will be returned to the Company as soon as possible;

• (ii) the recipient will not copy, fax, reproduce, divulge, or distribute this Confidential Information, in whole or in part, without the
express prior written consent of the Company;

• (iii) all of the Confidential Information herein will be treated as strictly confidential with no less care than that afforded to its own
confidential information; and

• (iv) this presentation is for information purpose only and any technical information contained herein shall not be considered,
process advice or process recommendations by the Company. Company reserves the right to change any Confidential Information
contained herein at its own discretion without prior notice.

• Tomra is a registered trademark. Several technical solutions are patented or has patents pending.
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TOMRA 
COLLECTION SOLUTIONS 

TOMRA 
RECYCLING MINING

TOMRA 
FOOD

5400+ 
EMPLOYEES 
GLOBALLY

Publicly listed on Oslo Stock Exchange (OSEBX: TOM)

REVERSE VENDING

MATERIAL RECOVERY

RECYCLING

MINING

PROCESSED FOOD

FRESH FOOD

1.4 
BILLION USD 
REVENUES in 

2023
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HEADQUARTERS

MINING
Hamburg, Germany

RECYCLING
Koblenz, Germany

FOOD
Leuven, Belgium

TOMRA
Asker, Norway
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An extensive agent & 
distributor network 
covering different 
segments and more 
than 80 countries

TOMRA MINING GLOBAL PRESENCE
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e

110 people 

100 m tons 
sorted per 

year

In all climate 
zones & 5 

continents

Collecting

46 bn
containers annually 

worldwide

In a Nutshell

~250

How Many TOMRA Mining Sorters 
are in Operation?
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~69
Americas

~128
EMEA

~36
ASIA

~17
OTHER
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WHAT IS SENSOR-BASED ORE SORTING?
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1. Sensor-based sorting is a coarse particle 
separation technology 
applied in mining for the dry separation of 
bulk materials.

2. Particles are:
Individually detected by a sensor technique,

Individually ejected by an amplified pneumatic process

3. The technical feasibility depends largely on 
the liberation characteristics 
of the particles. When physical liberation is 
present, sorting work as a separation 
technique.

TOMRA Mining Technologies

LASER

EM

NIR

XRT

COLOR

COLOR CAMERA

ELECTRO-MAGNETIC

X-RAY 
TRANSMISSION 

NEAR-INFRARED

LASER SCATTER
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Benefits of automated sorting
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Pre-beneficiation Beneficiation Transformation processes...

Selective 
mining

Crushing and 
screening

Crushing and 
screening

Kiln
Feed

SBS 
Color sorting

SBS 
Color and X-Ray sorting

Mine 

SBS –BENEFITS

Reduce carbon footprint

Decrease transport costs

Reclaim old waste dumps

Reduce energy consumption

Reduce the amount of fine tailings

Reduce water consumption

15% to 30% of the ROM can 
be rejected in an early stage 

of the process 

9
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Industrial Minerals
Calcite, quartz, feldspar,

magnesite, talc, dolomite,
limestone, rock salt,
phosphates, potash

COLOR, XRT, NIR, LASER

Diamonds/Gems
Diamonds, emeralds, rubies,

sapphires, tanzanite
COLOR, XRT, NIR

Ferrous Metals
Iron, manganese, chromite

XRT, EM, NIR

Non-ferrous Metals
Copper, zinc, gold, nickel,
tungsten, silver, platinum

group metals
XRT, COLOR, EM, NIR, LASER

Slag
Stainless steel slag, carbon 
steel slag, ferro silica slag,  

ferro chrome slag, 
non- ferrous slag

XRT, EM

Applications
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ORE SORTING

HOW DOES IT WORK?

PRO series
CHUTE sorter

(Industrial Processing sorter)

12

COM series
BELT sorter

(Common belt sorter)

PRODUCT SERIES
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HOW THE TECHNOLOGY WORKS FOR SEPARATION 

Configuration of multiple different  
laser colors/wavelengths according to 
the application.

‘Penetration’ of laser light, which 
depends on the particle structure.

A ‘glow’ or ‘scattering’-effect is 
triggered and used for material 
classification

Quartz with laser spots 

Non-scattering effect image
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HOW THE TECHNOLOGY WORKS FOR SEPARATION 

Configuration of multiple different  
laser colors/wavelengths according to 
the application.

‘Penetration’ of laser light, which 
depends on the particle structure.

A ‘glow’ or ‘scattering’-effect is 
triggered and used for material 
classification

Quartz with laser spots 

Scattering effect image

SOME 
EXAMPLES

Quartz

Fluorite

Spodumene Basalt

Feldespat

limestone
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HOW DOES AN XRT SORTER WORK?

17

High-tech sensors  
identify objects 

Feeding of 
unsorted material

High-speed processing
classify objects

5
sorted material

2 3

4

1

COM XRT 2.0 – Working principle 

Precise ejection by air jets
separate objects

Density Classification

Inclusion Classification

Medium

Low

Inclusion
classifier

Classified
data

Yes

No

Data aquisition Multi-Classification 
of one sensor data stream 

Combination of 
classified data

Sorting 
Decision

Density
classifier

Classified
dataQuartz

Schist
Sulphides

Sensor data

18
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Picture XRT image INCLUSIONDUAL ENERGY
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Low atomic density

High atomic density

Color code

Non-Inclusion

Inclusion

Color code

Example: Lead Zinc rock vs waste rock

XRT - CLASSIFICATION EXAMPLE
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XRT - CLASSIFICATION EXAMPLE

Low atomic density

Color code

Non-Inclusion

Inclusion

Color code

Example: Copper Sulphide

XRT imagePicture INCLUSIONDUAL ENERGY

High atomic density
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e

52 % 

Cu 1.1%

0.6 % Cu

100%

Cu Recovery

96%
48%

Cu 0.05%

Product

Cu 1.1% 

Upgrade Ratio 1.8

Run of Mine Sorting
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Copper ORE – dump material, Average Cu grade: 0.2%
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Waste pull 
[mass %]

Upgrade factorRecovery 
[%]

Grain size 
[mm]

53.81.990.210-25Case Study  1

77.12.893.225-50

73.94.889.510-25Case Study 2

70.32.395.525-50

New feature OBTAINTM

Used for more than 10 years

Used since introducing TOMRA sorters

Artificial 
Intelligence (AI)

Machine 
Learning (ML)

Deep 
Learning 

(DL)

Ability of a machine to mimic human thought 
and decision-making to perform tasks, 
traditionally required human intelligence

Application of AI that allows a system to 
automatically recognizes patterns, learns 
from data and improves without being 
programmed

Application of ML that uses artificial neural 
networks to analyze data and solve complex 
problems

Definitions
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Principle

Without 
OBTAINTM

With 
OBTAINTM

Segmented Classified Sorting DecisionX-ray Feed Image

 Rock

 Rock

 Rock

 Rock Rock

OBTAINTM

X Touching particles
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Motivation
New Feature Development

How?
• Usage of Deep Learning approach -

using artificial neuronal networks 
(CNNs)

• Network is trained to see single 
rocks

• Classification is done for each 
particle independently

What?
• Stable sorting performance 

independent of physical material 
singulation

• Improve sorting efficiency by 
increased detection precision

• Increase tonnages (belt occupancies) 
with same or better sorting results

Standard 
Segmentation

Segmentation 
With OBTAINTM

OBTAINTM

Why?
• Sorting performance depends on a 

good particle singulation

• Particle singulation on a conveyor belt 
depends on the mechanical infeed 
setup, throughput, application, …

• The higher the throughput the more 
particles are touching each other
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Benefits of OBTAIN

27

28
28

TOMRA Mining

LIGHTHOUSE PROJECTS
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The world’s largest sensor-based sorting plant 

3030

The world’s largest sensor-based sorting plant 

Succesfull Parnership
$560 M processing plant at Umm Wu’al

Environmental Impact
Reduction of energy, water, flotation 

reagents usage (~45%)

Sorting Capacity
Throughput of up to 1900 t/h

CAPEX Savings
Significant size decrease comminution & 

flotation plant (~40% smaller) 

OPEX Savings
>$10 M p.a. for flotation

Overall savings ~ $35 M p.a. 

Reinvent and Transform Processing 
Pre-concentration of ROM and 

removal of Silicates

Partnered
Recovery Solutions
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World’s Largest Lithium Sorting Plant

3232

PILBARA MINERALS: WESTERN AUSTRALIA

Succesfull Parnership
MORE LI THROUGH THE PLANT

Environmental Impact
Reduction of energy & water

Sorting Capacity
Throughput of up to 1000tph

3 particle sizes
XRT & COLOR Technology

CAPEX Savings
tbd

OPEX Savings 
tbd

Reinvent and Transform Processing 
Improved float performance (↓Fe)

More metal units into plant
Flexible mining plan 
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Tin sorting with 4 sorters at high altitude
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Tin sorting with 4 sorters at high altitude

34

ROI
Achieved <4 months

Excessive Concentration Factor
Feed grade ~0.6% tin is concentrated

to ~2.8% tin

Recovery and Yield
Recovery of ~90% , mass yield to product ~19% 

and reject grade ~0.07% tin

Improve productivity
Increasing the feed grade and

overall recovery

High Altitude
Between 4500 and 5200 m above sea level

Waste into Value 
Pre-concentration of marginal dumps

Partnered
Recovery Solutions

Expand life-of-mine
By decreasing the cut-off grade
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Base Metals - Tungsten
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Sorting as game changing
Head grade increased  by sorting to  whereas the 

economic operation of the processing plant 
requires

Savings for 150,000 tpa
This mass is not milled, floated,  pumped

into the tailings pond

Increase in productivity
> 50% of the ROM is sensor-sorted

25% of ROM is ejected as waste rock

Additional revenue
Selling the coarse waste as aggregate to

local construction companies

Reduction of tailings disposal
Increase of life-of-mine, due to longer

lifetime of tailings ponds
Partnered

Recovery Solutions
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PROJECT 
DEFINITION

FIRST 
INSPECTION

BENCH-
SCALE TEST

PERFORMANCE 
TEST 

FLOW SHEET 
DESIGN

SORTABLECOMPLEX
TASK

STANDARD 

SORTING TASK

TESTS REDUCE RISKS
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TOMRA Mining
Sorting Tomorrow’s resources

www.tomra.com/mining

Follow us on:


