
  

 

Blue Lias Technologies plc 
 Radio Frequency Identification (RFID) density tracers 

Blue Lias Technologies plc (Blue Lias) researches and 

develops cutting edge Radio Frequency 

Identification (RFID) technology across several 

industries. Originating from providing solutions to 

the minerals processing industry over many years, 

Blue Lias is the world's leading provider of 

individually coded density tracers with embedded 

RFID technology. These RFID density tracers are 

used to monitor and provide information to assess 

the efficiency of dense media separation (DMS) and 

Jigging circuits in real-time to improve efficiency 

management leading to substantially improved 

yields. 
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Blue Lias Technologies plc 
 

Blue Lias Technologies plc (Blue Lias) researches and develops cutting edge Radio Frequency 

Identification (RFID) technology across several industries into which it sells its products. 

 

Real-time Efficiency Testing Using RFID Density Tracers 

Originating from providing solutions to the minerals processing industry over many years, Blue Lias is 

the world's leading provider of individually coded density tracers using embedded RFID technology. 

These RFID density tracers are used to monitor and provide information to assess the efficiency of 

dense media separation (DMS) and Jigging circuits in minerals processing which are critical in the 

recovery of commodities such as coal, iron ore and diamonds. 

Blue Lias’ RFID density tracers represent a breakthrough in real-time optimisation of DMS and Jigging 

circuits and improved efficiency management leading to substantially improved yields which in some 

instances can amount to tens of millions of dollars in additional revenue and reduced costs. 

The application of Blue Lias’ RFID density tracer technology was pioneered at operations belonging to 

Kumba Iron Ore and Anglo American Coal in South Africa and more recently on a number of coal 

operations in Australia operated by Sedgman, a CIMIC Group company. Following a successful DMS 

plant audit, a permanent installation has recently been commissioned at Gem Diamonds’ Letseng 

diamond mine in Lesotho.  Blue Lias will install the first phase of a permanent installation to audit DMS 

circuits at Debswana’s Jwaneng diamond mine in Botswana during November and December 2017. 

Blue Lias is also developing variations of RFID density tracers enabling the monitoring of additional 

processes such as X-Ray recovery of diamonds which requires luminescent RFID density tracers. 

Blue Lias’ RFID density tracers are manufactured in a wide range of sizes and relative density 

increments. Sizes range from 2mm upwards to meet client requirements. They are required to survive 

in extremely harsh environments and have proved to be extremely robust with a near 100% readability 

rate. 

Blue Lias’ RFID density tracer audits provide an unsurpassed aid to rapid optimization of DMS 

partitioning performance. 

In Blue Lias’ RFID density tracers, a passive transponder (microchip) is programmed with an identity 

code and density after being cast within a compound material to form a shaped density tracer. The 

transponder is energized as it enters an electromagnetic (EM) field generated by antennae typically 

installed approximately 300mm above the discharge lip of drain and rinse screens.  When energized, 

the ID signal from the tracer is picked up by the antenna array as the tracer passes through the EM 

field. 

Technical challenges overcome by Blue Lias are the achievement of an excellent read range and 

maintaining that read range and information transfer in the “radio noise” environment of an operating 

mineral process plant. 
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The company’s design is a unique, highly robust far-field omni-directional UHF density tracer which 

has achieved a market leading read range with a very high read rate and which can be used with 

off-the-shelf equipment and Blue Lias’ proprietary software, facilitating ease of installation. 

 

Features of Blue Lias’ RFID Density Tracers 

• Tracers can be used in a fully loaded DMS system to gather information on true operating 

performance  

• Information gathering is achieved in real-time and plant efficiency analysis can be completed 

within 60 minutes allowing plant operating parameter optimisation (c.f. 4-6 weeks using the 

conventional standard industry approach of sampling and lab tests in the iron ore and coal 

industry) 

o The partition curve can be generated in less than one hour, significantly enhancing its 

use as a tool for diagnosis and timely rectification of yield losses  

o The tracers are impervious to water allowing for precise and reproducible partition 

curves 

• The tracers are disposable and do not require expensive and time-consuming recovery 

o Unlike conventional DMS plant efficiency testing using unintelligent, non-RFID density 

tracers, retrieval of density tracers from drain and rinse screens is not required 

• The tracers do not require a power supply, being energised when they pass through the 

antenna’s EM field, and can therefore be detected long after they have been introduced into 

the minerals processing circuit or seeded in the mining face or stock piles 

• RFID density tracer detection rates on highly loaded “low-head” and banana screens 

commonly exceed 98 percent. This compares to highly loaded screens which can present 

challenges for conventional sampling to obtain representative samples 

• Each RFID density tracer: 

o is uniquely coded 

o has its density accurately measured using water or gas pycnometry 

o contains information on its measured density, size and manufacturing batch number  

o can be manufactured to precise densities with narrow density increments 

o has a unique ID meaning that problems in the DMS system causing material hang-ups 

can be identified and residence times estimated 

o can be detected automatically and interrogated as it passes over the drain and rinse 

screens 

 

RFID Density Tracers Supersede the Use of Conventional Density Tracers 

The conventional approach to DMS plant efficiency measurement has been to introduce unintelligent, 

non-RFID density tracers into DMS systems without the ore and waste materials to be separated 

(unloaded). The distribution of the recovered tracers in relation to the density of the medium provides 

crucial information on the performance and efficiency of the system and equipment. 

A major limitation of using conventional, unintelligent density tracers in the unloaded system is that 

this approach does not necessarily reflect how the system will perform once loaded with material. 
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Also, it is difficult to use conventional non-RFID density tracers when the system is loaded and in full 

operation as it is necessary to manually recover the tracers. 

In contrast, Blue Lias’ RFID density tracers are identified and interrogated as they pass close to radio 

antennae located over the drain and rinse screens. Blue Lias’ RFID density tracers are encoded with 

information on density, size, batch no. and a unique identifier which is read by the antennae negating 

the need to manually recover the tracers.  

Blue Lias’ intelligent RFID density tracers provide a far superior alternative to conventional density 

tracers.  

 

Ongoing R&D in Mining and Minerals Processing 

Volatile commodity prices and rising costs of production make it essential that miners look to 

technological advances to reduce costs and increase competitive advantage. Blue Lias’ RFID density 

tracers provide operators with an important tool through which they can optimise DMS circuits to 

improve yields, product quality and reduce operating costs.  

Blue Lias is developing new and innovative RFID density tracers to monitor comminution processes 

and process rheology, with natural particle-shaped tracers, as well as new equipment in conjunction 

with major equipment manufacturers to dispense and track RFID density tracers, enabling additional 

applications in difficult environments. 

The company has an ongoing programme of R&D to improve the design and performance of its RFID 

density tracers to expand the application of its tracers both upstream and downstream in the mining 

and beneficiation process; such developments being made available to clients. 

 

Diamond Mining and Processing Developments 

Luminescent RFID Density Tracers for De Beers Technologies X-ray Sorters 

As with establishing efficient DMS circuits, tracers are an essential component in setting up and 

calibrating X-ray sorting machines where luminescent tracers are used which allows them to be 

recovered. Through calibration, the machine’s detection sensitivity can be adjusted to maximise 

diamond recovery and minimise the volume of waste material recovered.  

The company has developed RFID luminescent density tracers which can be tracked through both the 

DMS and X-ray recovery circuits in diamond plants to monitor the recovery efficiencies of both 

processes. These RFID tracers can withstand the high temperatures used in infrared drying of diamond 

concentrates before X-ray separation. The tracers are also not affected by the high levels of 

magnetism used in magnetic separation processes which are sometimes used for bulk reduction of 

concentrates to remove magnetic and paramagnetic gangue material. 

R&D is ongoing to manufacture RFID density tracers with predefined luminescence intensity values 

for real-time efficiency monitoring. 
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Luminescent RFID Density Tracers for Non-De Beers X-ray Fluorescent Sorters 

The company is actively developing RFID density tracers for use in non-De Beers X-ray fluorescent 

sorting machines which use a different approach to the detection of diamond fluorescence when 

irradiated with X-rays. 

Carbon Signature-based X-ray Transmission (XRT) RFID Density Tracers 

Where coarse DMS concentration circuits used in diamond minerals processing are being replaced 

with carbon signature-based XRT sorting, in effect combining the processes of material concentration 

and diamond recovery in the coarse size fraction, separation is based on the atomic number of the 

materials. Conventional efficiency testing and calibration tracers for XRT sorters are made from cubic 

polyurethane which has a similar atomic density signature to diamonds. Blue Lias is conducting R&D 

to produce these tracers in a range of densities and with contained RFID tags to enable real-time 

efficiency monitoring. 

Diamond Breakage Assessment RFID Tracers 

Blue Lias is developing diamond-shaped composite tracers containing multiple RFID tags which 

enables broken tracers to be identified and tracked allowing plant parameters to be adjusted to help 

mitigate diamond breakage. 

 

Other Blue Lias Developments  

RFID Pipe Antennae 

In some instances, material is transported primarily through sealed pipework instead of conveyors 

and is not accessible on screens. To detect RFID density tracers as they pass through the pipework, 

Blue Lias has developed antennae integrated into specially constructed flanges which connect the 

pipework or are wrapped around and fixed on the pipework. These pipe antennae have been 

successfully trialled in marine diamond treatment plants and in Arctic environments. 

RFID Screen Antennae 

The company is currently developing and trialling wash screen antenna panels manufactured with 

integrated RFID antennae. This will negate the need for constructing and/or retrofitting antennae 

platforms above wash screens. The initiative is being carried out in conjunction with a global screen 

panel manufacturer. 

Dense Media Separation - Small Tracers 

Mining companies, particularly iron ore and coal companies, are increasingly looking to optimise 

processing of fine material. Blue Lias is undertaking test work with lab-scale glass dense media 

cyclones to better understand the behaviour of small tracers (1.0 to 2.0mm). This work will also have 

applications in the processing of base metal ores. 

Material Movement Monitoring 

Blue Lias’ RFID tracers could be used to ‘seed’ the mining face prior to blasting or ‘seed’ the muck pile 

to track material from the mine face through stockpiles and into the processing plant. These RFID 
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tracers are extremely robust and can survive staged comminution. For commodities such as coal, iron 

ore and diamonds the tracers could be tracked all the way through the mining and mineral processing 

cycle (as well as providing information on process efficiency of jigging and DMS circuits). The tracers 

are passive transponders and therefore have no time limitation on being tracked through the blasting, 

loading and mineral processing cycle. This has huge advantages in tracking provenance, residence 

times and potential hang-ups in the system. 

 


