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T
he mining industry is in a bind when it 

comes to applying ore sorting solutions 

across its operations. 

It has a plethora of options to choose from 

that leverage various sensing technologies, 

philosophical and operational hurdles to 

overcome when it comes to changing traditional 

flowsheets, very few consulting or engineering 

companies to engage with that look at all 

available solutions on the market, and limited 

options to trial these technologies out in the 

field. 

Henry Kurth, Minerals Consultant and Chief 

Marketing Officer of Scantech International, is 

aware of this dynamic, having seen more than 30 

new pre-concentration technologies come to light 

over the last 30-or-so years, all claiming to 

advance a stage, or multiple stages, in the 

mining cycle, particularly in the mine-to-mill 

stages. 

According to Kurth, there has been an 

industry-wide prevalence to choose one 

technology and run with it without completing 

the required due diligence to ensure it is optimal 

for the operation at hand. He also says more 

work needs to be done on integrating solutions 

to obtain the highest operational impact, 

referencing the most recent work CRC ORE 

completed. 

“Different companies pitch their capabilities in 

different ways but, until CRC ORE came along, 

no-one tried to integrate them together,” Kurth 

told IM. “Sensing in a shovel was seen as a 

totally different application to sensing on a 

conveyor belt, which was seen as a totally 

different application to screening for coarse 

waste material, which was seen as totally 

different to software applications for pre-

concentration. 

“You need to combine and view all available 

technologies and their potential impacts. Even 

though each individual technology provides 

incremental improvement, combined, they can 

Searching for synergy

Ore sorting and sensing have been proven in many 
applications, with the industry frontrunners benefitting 
from increased orebody knowledge, higher throughput, 
improved recoveries and numerous environmental 
benefits, among other advantages. Dan Gleeson checks 
in with some industry leaders to find out where the 
sector is heading next

A Scantech GEOSCAN-M unit installed underground at a copper-gold mine

Hudbay has partnered with MineSense on a plan 
to trial the company’s ShovelSense XRF-based 
sorting technology at Constancia in Peru
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provide a step-change improvement. By the time 

you add three or four together, you are getting 

10-20% improvements, and the higher the 

variability you feed into the process, the bigger 

the impact on your recoveries.” 

Scantech, a leading supplier of Prompt Gamma 

Neutron Activation Analysis (PGNAA) on-belt bulk 

sensing solutions, has put action behind those 

words, taking part in a CRC ORE-backed project 

at Anglo American’s Mogalakwena operation that 

involved PGNAA and XRF sensors for orebody 

analysis. 

Additionally Kurth says the company always 

advises clients to use technologies that best fit 

its orebody characteristics – even if that may 

involve using a sensing or sorting product from a 

different vendor. 

“When people talk to us, we try to be 

objective,” he explained. “We want to know what 

their problem is and offer them a solution; if we 

cannot offer them an appropriate solution, we 

will guide them somewhere else.”  

This sees the company, which offers free test 

work for its on-conveyor belt sensing solution, 

provide a due diligence check list to clients 

considering the use of ore sensing or sorting 

solutions to ensure the chosen technology 

addresses their needs. 

“We want to be seen as a trusted advisor; a 

place where people can come and get objective 

advice,” Kurth said.  

One of the solutions the company has recently 

added to its sensing arsenal is GEOSCAN GOLD, 

a premium elemental analyser that, Scantech 

says, uses the highest specification PGNAA 

technology to provide previously unattainable 

levels of risk-free, real-time measurement 

performance to the resources sector to help 

digitalise and control ore quality. 

The company says GEOSCAN GOLD measures 

elements in primary crushed rock in conveyed 

flows at <100 t/h to >10,000 t/h irrespective of 

belt speed, particle size, mineralogy, dust, 

moisture, or segregation/layering. It penetrates 

the full bed depth and width and measures 

continuously to provide a representative analysis 

over the specified measurement time in contrast 

to surface measurement techniques which see 

only part of the material and need to make 

assumptions on homogeneity of the material 

relative to the small fraction they see, Scantech 

said, explaining that less precise measurement is 

proven to misallocate more material irrespective 

of measurement increment time. 

It covers most elements from carbon onwards 

in the periodic table, including gold, over various 

measurement times and concentration levels. It 

can also analyse selected elements to below 1 

part per million, and even register accurate 

results where conveyor belts contain chlorine or 

steel cords. 

Kurth said GEOSCAN GOLD offers a 

combination of 30-second analysis data to 

understand short-term variability and 5–10-

minute analysis data for metal accounting 

purposes. As a sensing system the data 

produced can be used in many ways, bulk 

diversion being only one example. The same data 

is also used for feedback, feed-forward control, 

ore reconciliation, and ore and product blending 

control. 

“The 5–10-minute data also provides useful 

verification for the proxy relationships during the 

various 30-second increments during that 

period,” he said, referencing installations of 

GEOSCAN GOLD at operations in Australia, Peru 

and the US. 

 

When not if  
Chris Beal, CEO of NextOre, is of similar thinking 

to Kurth when it comes to sensor synergy, 

acknowledging that he sees the combination of 

bulk sorting and particle sorting coming together 

in the near future.  

“There are going to be team ups between 

particle sorters and bulk sorters soon, and I 

would like to be part of that,” he told IM.  

For the time being, Beal and NextOre are 

looking to address the industry need to test ore 

sorting solutions quickly, cost-effectively and at 

full scale out in the field, as opposed to the lab.  

The company has made significant headway 

on this in recent months. On top of the flagship 

TOMRA’s sensor-based ore sorting solutions deliver proven improvements in recovery and profi tability in a wide variety  of 
mining operations, including tin, gold, lithium, diamonds, quartz, chromite, tungsten and phosphate. They maximize effi  ciency, 
precision and speed, capturing even the smallest particle sizes with technologies that include Color, Near-Infrared (NIR), 
X-Ray Transmission (XRT), Electromagnetic and Laser sensors. Energy-effi  cient, cost- eff ective, green mining.
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on-conveyor analysers, NextOre is now shipping 

magnetic resonance analyser (MRA)-backed 

mobile sorters, with one such system dispatched 

last month to a mine in New South Wales.   

Beal explained why he was so excited about 

this recent addition: “If you are looking to install 

anything on the main production line of a mining 

operation to physically separate feed – with a 

diverter gate, for instance – you are going to 

have to accept downtime and production 

stoppages to carry out that installation.   

“As a result, the level of rigour and 

engineering that goes into making such a 

decision can be lengthy.”  

The mobile bulk sorter NextOre has built 

leverages the magnetic resonance (MR) sensors 

the company has become known for, while 

allowing mining operations to “validate the 

principle of bulk sorting on site”, Beal said.  

“Miners now don’t have to jump straight from 

the lab to the main production line to find out if 

ore sorting would work; they can see it on site 

where we are able to show them how the 

analysis and diversion works with the rest of that 

mining operation.”  

The 100-400 t/h bulk 

sorting system has an 

MR sensor built for 

analysis on a 900-mm-

width conveyor belt that 

can run at 0.3-1 m/sec 

depending on the 

material being fed 

through it.   

“The idea behind the 

system is we can bring it 

to site, unfold it, set it 

up and get it working, 

avoiding what could be 

2-4 years of feasibility 

studies, construction 

planning and permitting 

and mine and capital 

approvals,” Beal said. 

“Instead, we can 

rent/hire the equipment 

for something like 6-12 

months and quickly 

provide a reliable value 

case for permanent 

installation of the 

equipment.”   

Beal expanded on 

this: “Lots of places will 

have a stockpile of sorter feed material 

somewhere and, at a capacity of 400 t/h, the 

solution even fulfils many small underground 

mining operator’s throughput needs,” he said.  

NextOre says its MR technology’s sensing 

accuracy and speed have been proven in many 

on-conveyor belt applications across the globe – 

Beal mentioned a recent two-unit installation at 

Carmen Copper Corp’s operation in the 

Philippines through CD Processing and an 

analyser installed on the sulphide circuit’s 2,800 

t/h primary crushed conveyor at First Quantum’s 

Kansanshi as recent applications – but it has not 

been put to the mobile mining machinery 

test…until now.  

All the way back in December 2019, NextOre 

was awarded a A$1.07 million ($771,812) grant 

by the NSW Office of the Chief Scientist & 

Engineer through the Physical Sciences Fund to 

adapt its existing on-conveyor magnetic 

resonance analyser (MRA) to in-pit mobile mining 

machinery.  

NextOre, at the time, said it had partnered 

with a leading global supplier of heavy mining 

equipment and service support to deliver an 

integrated system that is highly adaptable and 

efficient. It has since come to light that the 

company in question was MMD.  

While Beal was unable to provide more details 

on the application at hand, he did say the 

development of an “open-geometry” MR sensor 

system, as part of the project, represented a 

breakthrough for the company.  

“The technology and physics principle of the 

open-geometry sensor are the same as the MR 

sensors on conveyor belts, but the actual sensor 

has changed a great deal,” he said. “You can 

imagine the open-geometry sensor, as compared 

with the on-conveyor sensor, working a bit like a 

metal detector. Instead of an antenna that 

surrounds the conveyor belt and projects inside 

of itself, the open-geometry sensor is a large 

antenna loop that projects the sensor field from 

one side into the ore.  

“The steps to get this open geometry sensor 

for mobile mining machinery built, tested and 

validated was one of the biggest unknowns we 

have faced as a company. Now, together with the 

fantastic R&D team at CSIRO, we have done it. It 

has unlocked our ability to do much more.”  

 

Providing a win-win 
If, as Beal expects, there is a tie-up between 

particle and bulk sorting companies in the future, 

one of the leading candidates in the former 

category is likely to be TOMRA Mining. 

The company has developed sensor-based 

particle sorting solutions that, it says, can reduce 

specific energy consumption by 15%, as well as 

the amount of water used by three to four cubic 

meters per tonne of ore. Leveraging multiple 

The 100-400 t/h mobile bulk sorting system has 
an MR sensor built for analysis on a 900-mm-
width conveyor belt that can run at 0.3-1 m/sec 
depending on the material being fed through it
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sensors including X-ray Transmission (XRT), its 

sorters have been used across many 

commodities, including industrial minerals, 

diamonds, base metals and ferrous metals. 

The company has been making its case to 

mining and engineering companies to factor 

sensor-based sorting into projects from as early 

as the pre-feasibility stage, arguing that this can 

influence up- and down-stream equipment 

selection. 

Metso Outotec recognises this point given the 

two companies, last year, announced the 

continuation of a non-exclusive cooperation to 

supply particle ore sorting solutions for the 

mining and metallurgical industries. 

More and more firms are also leveraging 

TOMRA’s facility in Wedel, Germany, to test out 

the company’s sensor-based sorting solutions on 

drill core and other samples. An additional 

independent test centre at the Saskatchewan 

Research Council and another two at unnamed 

locations in Canada and Australia further its 

testing reach. 

Such facilities are enabling TOMRA to make 

inroads with mining companies and engineering 

firms, yet Albert du Preez, Senior Vice President 

and Head of TOMRA Mining, says wide-scale 

industry acceptance has not yet been reached. 

“We’re still unfortunately at the point where 

there are only a few sectors viewing ore sorting 

as a ‘standard’ process,” he told IM. “Even in 

sectors where it is considered ‘standard’, it is 

only deemed so because they can't do without it. 

When miners have a choice about incorporating 

it, they are still reluctant to put it in the flowsheet 

because, in many instances, the relevant 

competences are lacking to evaluate it.” 

Du Preez said the company is now past the 

point of convincing the industry its particle 

sorting goes beyond the lab into real-world 

applications, with hundreds of mining 

installations working across the globe.  

“I think our sorting solutions are now at a 

point where they are fit-for-purpose and robust 

enough to withstand everything that the mine 

environment can throw at them,” he said. “Now, 

going forward, it is a matter of further improving 

the accuracy and providing units for higher 

tonnage and throughput operations.” 

The accuracy point is being addressed on a 

regular basis through the advancement of 

algorithms that can distinguish between various 

elements of interest at mine sites. This has, in 

recent years, allowed the company to expand 

into different industries beyond its industrial 

minerals core, tackling high humidity conditions 

– such as those seen at Renison Tin’s operation in 

Tasmania, Australia – to dusty underground 

environments – such as at K+S’ rock salt mine in 

Grasleben, Germany. 

“Any place where a human can walk around, 

you can install the sorters,” du Preez said. 

The only thing that now needs to be addressed 

by many of these underground mines is the 

logistics around installing a sorter underground. 

The mine plan must be adapted to make the 

most of the eject material as, for example, mine 

backfill. 

“So, placing a sorter underground is now 

ORE SORTING   
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The first solution TOMRA provided for 
underground sorting was installed at K+S’ rock 
salt mine in Grasleben, Germany
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about a mining-design constraint, not a sorting 

constraint,” du Preez said. “Sorters can be 

placed above or below ground. The machine 

doesn’t really care where it is situated.” 

The case for using ore sorting has benefitted 

in recent years from a focus on the rationalisation 

of energy and water, and du Preez says TOMRA’s 

solutions are most definitely aiding mine site 

sustainability. 

“Yes, there will be environmental benefits that 

come with installing our particle sorting 

technology, but they will also continue to tick the 

profitability box,” he said. “There will generally 

always be a win-win when you install a sorter in 

terms of both the bottom-line profit and loss, and 

ESG perspectives.” 

One company set to realise both benefits is 

Tungsten West, which is establishing the 

Hemerdon tungsten-tin mine in Devon, England. 

TOMRA is delivering seven ore sorting units to 

this operation, which are set to substantially 

Australia-based Plotlogic Pty Ltd is tapping hyperspectral imaging to 

provide precision orebody knowledge in real time to miners for improved 

decision making. 

Having recently been namechecked by EQ Resources Ltd as part of an 

advanced minerals processing flowsheet developed for the Mt Carbine 

Expansion Project, in Queensland, Plotlogic Founder and CEO, Dr Andrew 

Job, was open to answering some questions from IM.    

 

IM: How will the Plotlogic hyperspectral imaging sensors be used 

within the Mt Carbine Expansion project – are these being used within 

an ore sorting setup (ie with ore/waste diversion), or for data 

generation and analysis?   

AJ: Plotlogic’s advanced hyperspectral imaging sensors will be used to 

significantly enhance selective mining prior to ore sorting. At Mt Carbine, 

our OreSense system will initially focus on testing assay samples, 

historical stockpiles and waste.   

This testing has the advantage of being completed in real time rather 

than using a lab, which may take days, weeks or even months. The 

geologists on-site will take images of the samples and be able to see in 

real time the levels of tungsten in the ore. This will also automatically 

update the mine’s geological model, adding significant value to the 

whole mine.   

EQ Resources will additionally be able to use the OreSense system to 

determine characteristics such as mineral abundances, lithology and 

moisture content. All this information is highly valuable to geologists and 

mine managers.  

We’re further bolstering efficiency for EQ Resources and improving its 

ESG profile by increasing throughput of critical mineral, tungsten, while 

also decreasing greenhouse gas emissions and improving safety on-site 

by removing exposure hours. In time we’ll expand to over-the-conveyor 

and shovel-mounted systems as well.   

 

IM: Can you outline how the technology is able to do this and what 

aspects of the Mt Carbine orebody make it suitable?   

AJ: The technology provides a detailed and precise rock-by-rock 

classification of the material being mined using hyperspectral sensors, 

LiDAR and AI-based algorithms. The system can be configured 

standalone to test assay samples; alternatively, it can be affixed to the 

back of a light vehicle or attached to a loader or rig. It can also be placed 

over a conveyor belt to provide the mill with more visibility of what is 

about to be processed. 

We have spent a huge amount of time building technology that can 

directly detect certain minerals and indirectly detect others through 

associated mineralogies.  

We have a huge data set and we’re able to use that data to train our 

algorithms to be ever more accurate. It means our clients get the benefits 

of de-identified data captured from around the globe. This data assists us 

to characterise the ore on their site in real time.   

We believe that we can deliver benefits to almost all orebodies.   

The Mt Carbine orebody is suitable because, like that of all our clients, 

the mineralogy of the host rock can be detected using our highly 

sophisticated hyperspectral techniques.   

 

IM: More widely, how are your sensors being used across the mining 

space in ore sorting projects? Have any of your projects with Anglo 

American, BHP or South32 used your sensors in an ore sorting context, 

for instance?   

AJ: We believe our clients can derive more value from rapid ore 

characterisation at the start of the mining process than from ore sorting 

at the end. We focus on working with our all customers to understand 

their deposit and update their geological and block models by, first, 

rapidly yet thoroughly testing their assay samples. We then traditionally 

expand across the mine to provide mapping of active mine faces, 

mapping of stockpiles and provide real-time data on what is on the 

conveyor prior to it hitting the mill.   

The technology can be used for ore sorting, but we generally target 

further up the value stream where we can influence a decision before it 

hits a conveyor.   

 

IM: How do you see the combination of hyperspectral imaging and AI 

enabling Plotlogic to take market share from other technology 

companies that would consider themselves 'precision mining' 

advocates? How could it compete with XRT, XRF, PGNAA, MRA, etc?   

AJ: Our unique combination of sensors allows us to scan from a distance 

of 0.5-200 m. This means we can scan large areas quickly, remotely and 

using inherently safe equipment – for example, no nuclear sources.   

We can speed up the assay process with our digital assay 

configuration, replacing lab assay of blasthole samples.   

Also, because we do not require direct contact with each rock, we can 

be flexible with deployment configurations; for example, over conveyor 

belts, on light vehicles for mine surveying and on shovels for bucket-by-

bucket screening. We’re really confident our technology, data set and 

proprietary algorithms positions us very strongly against competitive 

technology. 

Because Plotlogic’s OreSense system does not require direct contact 
with each rock, it can be flexible with deployment configurations; for 
example, over conveyor belts, on light vehicles for mine surveying and 
on shovels for bucket-by-bucket screening
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reduce processing costs by rejecting around 70% 

of the ore fed to the sorters, according to 

Tungsten West. This comes on top of recent 

sorting unit sales in chrome and manganese 

operations in South Africa, and iron ore in Brazil. 

 

Up for the challenge 
IMA Engineering has recently recorded some big 

ore sorting wins in Brazil and the iron ore sector, 

respectively. 

The Brazil win is at a nickel operation where 

the results will be used as part of a much wider 

ore sorting research project for a large mining 

company, and the iron ore contracts will see two 

of the company’s on-line Fast Conveyor Analyzers 

(FCAs) installed at two CMP (Compañía Minera 

del Pacífico) iron ore mines in Chile.  

Ilpo Auranen, Chairman of IMA, said of the 

CMP installations: “We have had a rental unit 

there for some time and they have now signed off 

on two commercial units – one for each mine. We 

have just received an order from a mine where 

they will use IMA FCA for a bulk ore sorting study 

for analysing material after the primary crusher 

and then also the secondary crushed mill feed. 

With this application, there are intermediate 

stockpiles in between. This approach gives them 

an understanding of how the intermediate 

stockpiles homogenise the material and how it 

behaves throughout the process and where to 

place the bulk ore sorting system in the 

process.”  

To this point, IMA’s focus has been on using 

XRF-based sensors for bulk sensing and sorting 

applications, but Auranen said the company is 

now working on combining its own offering with 

that of a particle sorting vendor. 

“We are looking into combining particle and 

bulk sorting, studying if we can do primary and 

secondary sorting via the two methods,” he said. 

“It’s the same principle as having primary and 

secondary separation in your processing flowsheet. 

“As always with these studies, we need to find 

a site. Our bulk sorting studies can easily be 

carried out by installing a sensor above the 

conveyor for data acquisition, but the particle 

sorting trial involves taking expensive equipment 

to site for testing. We are discussing 

collaborations and testing with the particle 

sorting companies at the moment.” 

This move has been prompted by a specific 

client request, and Auranen said more miners 

have been coming to the company looking to 

solve specific operational issues on site with a 

range of solutions on the market.  

“We still believe the optimal solution is using 

bulk sorting, which might be improved slightly 

with something else like particle sorting,” he 

said. 

Auranen is hopeful that the increasing use of 

in-pit crushing and conveying (IPCC) 

technologies in mining 

applications – on the 

back of the need to 

reduce emissions and 

energy use – will provide 

more bulk sorting 

opportunities for 

companies like IMA. 

“An ideal application 

for bulk sorting is IPCC – 

you do the primary 

crushing, put the 

material on the conveyor 

and, in a typical open 

pit, you would need two 

conveyor lines, one for 

ore and waste,” he said. “With bulk ore sorting, 

you only need one line, and you can put ore and 

waste on the same belt and sort it outside of the 

pit limits. There are several potential existing 

sites that could utilise this solution right away.”  

The company’s efforts to enter the IPCC space 

are being aided by the fact its FCA solutions can 

now carry out sensing in five-second intervals, 

compared with the previous generation’s 30-

second capacity. 

“This means the minimum sortable mass is 

much smaller,” he said. “The shorter the analysis 

time and the smaller the batch size, the more 

grade variation you see. With the new detectors, 

there are fewer trade-offs than there were in the 

past with speed and accuracy. The accuracy 

evens out with time much faster in these five-

second intervals.” 

A further area of interest to many mines and to 

IMA is how to increase mill throughput. 

“The grinding mill is often the bottleneck for 

concentrator production, with mill production 

often varying significantly depending on the ore 

type,” Auranen said. “Mill capacity is dependent 

on ore grindability (ie hardness) and often waste 

rock is harder to grind than the ore. Another 

critical issue in mill efficiency is the mill feed size 

distribution.” 

IMA believes it can address this area by 

combining ore grindability and mill feed size 

online measurements via sensor fusion to its 

bulk ore sorting solutions. 

 

Ore stream sorting and digitalisation 
Rados International also sees a strong business 

case for applying bulk sensing in IPCC 

applications, with the company having designed 

a specific offering for this market.   

It is also abundantly aware of the need to 

incorporate both bulk ore sorting and particle 

sorting with a suite of XRF-based solutions that 

cover off both technologies. 

The company says its proprietary Rados XRF+ 

analysers conduct primary analysis of metal or 

proxy markers, rather than secondary analysis of 

other characteristics. This sensing is 

complemented by a proprietary mechanical 

actuation system to facilitate a particle-by-

particle sort for low volume applications of 500 

t/h or below.  

The company argues, in this case, that 

integrating its own mechanical sorting solution 

with its own XRF-based sensors ensures 

improved accuracy of the sorting process. 

When it comes to bulk sorting for higher 

volume operations of more than 500 t/h, Rados 

highlights the “unique ability” of the proprietary 

Rados XRF+ analyser to accurately measure ore 

grade in less than 10-second intervals 

(notwithstanding large variations in run of mine 

(ROM) ore particle size distribution) and leverage 

a proprietary actuation system that can actuate 

in less than 10-second intervals as market 

differentiators. 

Rados is also advocating for increased use of 

ore sensing and sorting IPCC applications for 

volumes up to 10,000 t/h. 

“The Rados XRF+ waterfall analyser, in 

combination with in-pit materials handling 

equipment (continuous miners and in-pit 

crushing and conveying stations), provides in-pit 

sorting solutions premised on the direct analysis 

of the grade of the ROM ore (including pre-

primary crushed ore), providing rapid and 

accurate data,” it said.  

This data can be used to facilitate separation 

into higher- and lower-grade streams using the 

specific materials handling process.  

XRF may be the main sensing solution that 

Rados leverages to carry out the aforementioned 

processes, but the company says its “XRF+” 

offering is both a “highly differentiated” and 

“enhanced” version of XRF technology that 

integrates proprietary software and algorithms, 

artificial intelligence (AI) and proprietary 

hardware. 

IMA Engineering is installing two on-line Fast 
Conveyor Analyzers at two CMP (Compañía 
Minera del Pacífico) iron ore mines in Chile
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“Each Rados XRF+ sorting solution also 

provides a platform for ore stream digitalisation 

to facilitate downstream process improvement 

and optimisation,” the company said.   

Rados overlays this with performance and cost 

warranties to ensure delivery of the value 

proposition the company outlines following test 

work. 

“Provision of these warranties is possible 

because XRF+ sorting equipment is robust, due 

to operationally-proven state-of-the-art-applied 

engineering features that facilitate optimal 

performance and availability, even in difficult 

operating environments,” the company said. 

In terms of copper operations, Rados XRF+ 

sorting solutions can provide significant client 

value propositions through, the company says, 

upgrade of ROM ore streams, discard ore 

stockpiles (useful in mining-constrained 

environments) and mill pebble circuits.  

In addition, Rados XRF+ sorting solutions 

facilitate unique bespoke beneficiation solutions 

for copper processing, including, it says:  

n Removal of deleterious minerals, such as talc 

and other acid consumers, reducing the cost 

and enhancing the performance of 

downstream processing; and  

n Separation of oxides and sulphides, allowing 

for significant process optimisation and 

maximum benefit to be achieved from each 

resource. 

 

‘Pit-to-mill’ visibility  
MineSense Technologies is striving for accurate 

separation of oxides and sulphides in copper 

operations thanks to the planned introduction of 

a new sensor integrated with sophisticated 

software and a bank of expanding machine-

learning algorithms.  

Unlike all the other companies mentioned 

above, MineSense’s name has been made on an 

XRF-based sensing solution predicated on 

analysing material within a shovel. 

In open-pit mines, this sees sensor units 

installed in the buckets of hydraulic excavators 

and wheel loaders, while in the underground 

space, the solution is fitted to the bucket of an 

LHD. 

Jeff More, President of MineSense, says his 

company firmly believes that nothing can 

compete with sorting at the face and the dataset 

that comes off its ShovelSense units. 

“On-belt solutions are obvious and 

comfortable for a pretty conservative industry, 
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ORE SORTING   

but ShovelSense has proven disruptional,” he 

told IM.  

More says this with an on-conveyor belt 

solution – BeltSense – on its books, adding 

weight to that statement. 

The BeltSense solution is currently being used 

at Copper Mountain Mining’s namesake 

operation in British Columbia, Canada, which IM 

mentioned in this same feature last year, with 

More saying one of the two planned installations 

at the operation is now up and running and 

generating data. 

“The BeltSense in front of the SAG mill went 

into operation in late November,” he said. “The 

main purpose for that installation is mill control, 

downstream of the SAG mill and, specifically, for 

the flotation circuit.” 

Copper Mountain is not planning to leverage 

this data to make a physical diversion on the 

conveyor, but More said the ability to correlate 

data up- and down-stream of three ShovelSense 

installations working in ore (two on shovels, one 

on a wheel loader) and the BeltSense installation 

is providing important feedback on items the 

operation needs to control recovery in the 

flotation circuit and the reagents used.  

“Using time sequencing from the ShovelSense 

in the pit, we were estimating the downstream 

effects, showing fantastic correlations,” he 

explained. “We’ll eventually be using the 

readings from ShovelSense to automatically 

control elements of the flotation circuit and 

reconciling this with the BeltSense readings.  

“The final piece of it will be the BeltSense with 

the Siemens stockpile management installed at 

the stockpile. That is to track actual data from 

the pit to the stockpile and know when it came 

out of the process. We eventually might not 

need both analysis points, but it will enable the 

whole process to be measured, as opposed to 

estimated.” 

Such data visibility is proving compelling 

across the industry, with commercial installations 

of ShovelSense at Antamina, Peru’s largest mine 

and, even more recently, Collahuasi, in Chile, 

being named by More. 

“We went data-live in late October and we’re 

now fully commercial at Antamina,” he said. “It’s 

a complex orebody, has got both copper and 

copper-zinc zones and tremendous amounts of 

contrast in the transition zones. In this respect, 

it’s a ShovelSense dream!” 

The one-additional unit installation at 

Collahuasi is due to go live in the next few 

months, while MineSense installed a system at 

Teck’s Carmen de Andacollo mine, also in Chile, 

in December 

On top of the evolution of MineSense’s 

underground ShovelSense offering – which was 

put through its paces in a successful trial at New 

Gold’s New Afton mine at the back end of 2021 – 

the company’s future use of additional sensors 

on top of its XRF core could provide further 

market opportunities. 

“XRF technically doesn’t see a sulphide versus 

an oxide atom – we’re inferring it from other 

things – but we are adding technology that will 

be able to make the distinction,” More said. 

“Because the AI platform is already there, we are 

ready to input the data for a sensor fusion 

perspective from a data perspective. We just 

need the hardware.”  

Such hardware, which will leverage 

multispectral sensing technologies, could be in 

place in the September quarter of this year. 

The company also expects to add 

hyperspectral sensors to the equation for 

analysing elements that have a direct impact on 

the comminution process, such as clays and talc, 

further down the line, with More admitting both 

new technologies are likely to be introduced first 

on BeltSense due to the ability to provide the 

consistent lighting conditions required for 

effective spectral analysis.  

“It could extend us potentially beyond copper, 

zinc, iron ore, molybdenum and cobalt,” More 

said, naming metallurgical coal and oil sands as 

target areas. 

This will see MineSense provide “pit-to-mill” 

data visibility with GNSS tracking for mine plan 

reconciliation that can also be validated 

throughout the flowsheet through connections to 

on-stream analysers. 
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