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ARP-2C - on-line XRF analyzer

for the mining industry



History of the company

2003-2012
The founder of the company has a Ph.D. in 
Physics and Mathematics

2012-2015
ARP-1C (radioisotope) analyzer was 
introduced.  

Company specialization is research and 
developing of innovative, high-tech 
solutions to control material composition 
of technological products in real time.

2016-2017
ARP-2C (X-ray tube) was developed and 
launched. ARP-2C is a unique analyzer and 
the next step in the on-line XRF analysis of 
ores and slurries. The analyzer measures the 
concentration of elements and minerals 
directly in the bypass flow or on a conveyor 
belt. 

2018-2019
Factories of the Glencore company.



Implementation of 

4 analyzers for ore. 

4 analyzers for slurries.  

 Fe, Cu, Zn, Pb.

2020-2021
Tin Ore Company.  

2 analyzers ore and concentrate. Sn, Cu, As, 
W.

EVRAZ.

2 analyzers for iron concentrate. Fe, Ca.

UMMC.

1 analyzers for slurries. Fe, Cu, Zn.



2022
KAZZINC Glencore company. 
Implementation of  1 analyzer for slurries.

Fe, Ba, Pb, Zn.

Nornickel  
2 analyzers for ore. 

2 analyzers for slurries.    
EVRAZ

1 analyzers for ore.  
Go Global 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ARP-2C  online elemental analyzer  
can be used for continuous quality monitoring of  metals material streams at different 
stages of the process (extraction, feed, concentrate, final product) and applications 
(conveyor belts and pipes).
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Tailings are the materials left over after the 
process of separating the valuable fraction 
from the uneconomic fraction (gangue) of an 
ore. Mine tailings are usually produced from 
the mill in slurry form, which is a mixture of fine 
mineral particles and water.



Precise measurement of the tails will help to 
reduce the loss of valuable metal and thus 
maximize recovery. 

To measure lower metal contents in rougher 
tails, it is necessary to apply a highly sensitive 
ARP-2C analyzer.
 

Example. Glencore Kazzinc plant.

The use of the analyzer on lead flotation tails, according 
to our approximate estimates, allowed to increase the 
extraction of lead by 5 tons/month ($ 10,000/month).

Analyzers provide up-to-date information 
about  metal content in all critical process 
streams.  This informatio–n helps to optimize 
the operation of each flotation circuit and  
thereby ensures production efficiency.
 

Types of raw materials, ores :
 polymetallic
 copper and copper-zinc
 tin,
 tungsten-molybdenum
 iron, nickel .

Final product



Monitoring the primary rougher concentrate 
grade results in quality high-grade 
concentrate.


Raw ore analisys
 

Example.Tin Ore Company. Analysis of Sn in the 
raw ore.

At the time of implementation of the analyzer, the 
tin content in the source ore is 0.3-0.7%.

Operational continuous monitoring allowed to 
correct the work of miners and allowed to raise the 
Sn content to 1.2%.

The increase in tin extraction is 0.75 t/h or  
$ 15,000/hour.




ARP-2C - XRF analyzer
Analyzers provide up-to-date information about  metal content in all critical process streams.  This information helps to optimize the 
operation of each flotation circuit and  thereby ensures production efficiency.



The ARP- 2 C online analyzer can connect to the system from one of our service centers in order to provide rapid interactive 
assistance. The connection is made via an Ethernet connection.
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Characteristics

Range of defined elements from Al to U

from 0,05 to 90%

up to 15

from 15 до 900 

190х300 mm

220 В ± 10/15%

6

300х250х170 mm

6,5

Range of the element’s mass fraction   
measurements, %

Number of simultaneously determined 

elements, not less



Overall dimensions, mm, no more than

-sensor

-power cabinet


Weight, kg, no more than

-sensor

-power cabinet


Power supply parameters:

- mains supply voltage, V

- mains frequency, Hz




Characteristic 
value

Time of one measurement, sec

We have applied neural network algorithms to calibrate our XRF 
analyzers. 



ARP-2C software uses neural networks to  calibrate and calculate 
concentrations. This approach provides much better accuracy of 
measurements up to 30% in comparison with a basic approach.

Energy dispersive X-ray analysis (EDXA) is an analytical 
technique used for the elemental analysis or chemical 
characterization of a sample. It relies on an interaction of 
some source of X-ray excitation and a sample.

Three primary components of the EDXA setup are

- the excitation source - x-ray tube

-the X-ray detector 

-the pulse processor

The X-ray tube is used to stimulate the emission of 
characteristic X-rays from a specimen. 

The detector is used to convert X-ray energy into voltage 
signals; this information is sent to a pulse processor, 
which measures the signals and passes them onto an 
analyzer for data display and analysis.



X-ray tube

Detector

Sample



 Ores, concentrate. Innovations!
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Unique engineering solutions 
allow to keep the distance between the analyzer 
and ore permanent. It increases the precision and 
accuracy of measurements.   

Material often sperarates into different layers 
whilst on a conveyor belt, and therefore the 
product is not homogeneous. The depth of XRF 
analysis is only several mm, meaning special 
intervention is required. Our team has developed 
a special construction which mixes different layers 
of raw material during processing. Therefore, 
inspite of minimal penetration, our depth analysis 
will still represent the whole volume on a 
processing conveyor belt.  

Light elements Al, Si, S, P analisys.       


Automatic Diagnostics and Notification
 

If there is a fail, the program will automatically send a notification to e-mail 
and Telegram. 

The system continually monitors, records trends, and analyzes critical 
system parameters, also comparing the results to normal specification. 
The information collected allows service engineers to recognize and deal 
with potential issues before they become a problem.

If there is an unexpected failure in the system, Auto Diagnostics provides 
pre-collected system data that helps to diagnose and restore the process 
to normal operation.




Slurries. Innovations!
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 Al, Si, S, P analisys in slurries.
 A system has been developed that allows the analysis of liquid 

technological products directly at the required point of analysis, 
without sampling

 It is possible to supply 1 analyzer for 1 point of analysis in a short 
time

 It can be comissioned and installed in 2 weeks. 



(1) Analyzer

Techade LLC is working on a project for the 
Kolskaya plant (Nornikel). 



The Courier analyzer consists of two parts: 1. analyzer 2. delivery 
system (red square).   The current courier analyzer (1) will be 
replaced by ARP-2C, but the system for slurry delivery (2) will 
remain.  A specially designed program will control and proceed 
slurry delivery system. Therefore by only changing the analyzer, 
Techade LLC will save 1 mln $ for the customer, because there is 
no need to change thr delivery system.

Glencore mining  and processing plant 
Control of Pb, Zn, Fe content in lead 
flotation tailings

UMMC. 

Control of Cu, Zn, Fe content in copper 
concentrate

(2) Slurry  
delivery system



 Slurries. Comparison ARP-2C vs Courier 
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The small weight and dimensions of the 
ARP-2C analyzer make it possible to place it 
almost anywhere in the enterprise, and 
simplifies the process of its maintenance and 
operation in comparison with competitors.

Example. 

Glencore mining  plant Kazzinc. 



The client had already purchased 2 Courier analyzers for 30 points of control at 
its plant. However, the client later made a request for us to supply them with an 
analyser in October 2021, and by December 2021 the ARP—2C analyzer had 
already been launched and was in operation. This example demonstrates our 
agility and capability to successfully implement a new project in a short period 
of time.

Size comparison of the analyzer 

Courier and ARP-1C

 One analyzer for both ores and 
slurries

 Easy to expand gradually. The 
possible number of sample 
streams is from one to several 
hundred

 One device for all stages
 Reliable analysis around the 

clock.



Benefits ARP-2C 


 Better control over concentrate 
quality and process variations

 Reliable. Each analyzer is fully 
independent

 Easy to install.
 Lightweight and compact
 Cost efficient. Considerable 

reduction in the costs of sampling 
and delivery of slurries.




We are taking ore analysis to a new level
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5-8%

Increase factory 

productivity.


1-5%

Increase in metal 


extraction


10-15%

Reducing reagent costs.

A reduction in the cost of production is achieved.

ESG 

So, if we increase THE efficiency of 
mining companies BY AT LEAST 1%, it 
will LEAD TO A great reduction IN 
energy and water consumption.



It’s critical to extract metals fully from 
the ore, eliminate wastage that 
OCCURS when metals end up in the 
tails, due to errors and mistakes. 
    



ARP-2C analyzer provides sustainable mining and increase efficency

3-5%
 
the average value of profit growth



Competitors. Ore. 
9/13



Competitors. Slurries
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Considerable reduction of costs for sampling and delivery of slurries. Better control over concentrate quality and process variations.

Easy to expand gradually. Possible number of sample streams from 1 to several hundreds. Reliable. Each analyzer is fully independent.



Our team  looking for partners in India, Mexico, Chile,  
Peru, Bolivia, Argentina, Brazil, Indonesia. 

Techade LLC will support partners investing in marketing 
around the world. Google Adwords advertizing compaing. 
Exibitions. Promoting website. 

To reduce taxes fee, to provide good quality of service we 
are going to localize production of analyzers in your 
territory. 

Developing  cooperation with suppliers and construction 
companies working in the mining sector.

Business mode

 Lisens payment for sold analyzer

 Purchasing software lisenses for 
analyzer from Russian develope

 Payments from customers for 
maintain and technical support


 Existing working business with mining 
plant

 Investment in localization of productio

 Investment in getting certificates and 
license accordind to local laws

Partners criteria
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Techade LLC provide technical support and 
documentation, organize practice, provide  
analyzer for field test



Team
CEO, CTO, Ph.D. in Physics and Mathematics, NRU MEPhI, 

13 years of business experience, single owner of 3  successful businesses. 


 Arseniy 

CIO, Ph.D. in Physics and Mathematics ,  MEPhI,

application of a neural network for calibrating the analyzer and calculating the  

content of elements. 

 Ilya 

Head of the  Service Division, 

PhD in chemistry , RUDN

Bulat

CCO, more than 20 years of experience in sales 

of products for the metallurgical industry, EVRAZ, Severstal

 Andrey

General staff 

employees

2 sales managers

3 programmers

2 constructors

2 installation engineers

methodologist

accountant

head of marketing 

department

licensing specialist
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Thanks for your attention!


Contact us

Call+7 (499) 490-09-37 
WhatsApp +7(926)206-03-04

E-mailatrushin@techade.ru

Webwww.soxrf.ru



Tin Ore Company.

Screenshot of the Analyzer working 
program Analyzer ARP-2C, charge. The 
analyzer is installed on the 4th conveyor. 
The technological mode of operation of 
the factory is optimized for the Sn 
content of at least 1%. Approximately 
once a quarter, the device records a drop 
of 1-2 days to 0.5-0.7%. The drop in the Sn 
content is accompanied by a decrease in 
the quality of the concentrate at the 
outlet and a decrease in the finished 
concentrate. The presence of the 
analyzer allows you to quickly fix the 
violation of the technological process, to 
carry out measures to correct it.

Data on the tin content in the finished 
concentrate is automatically sent out 
daily to all interested persons by e-mail 
(head of the OTC, head of the factory, 
director). Thus, the management and 
responsible persons can be confident in 
the quality of the products and promptly 
monitor quality changes, take prompt 
measures to normalize the technological 
process of obtaining tin concentrate of 
the required quality.

Concentrate 

40% norm

33% scrap

Base ore  

1% norm


0,5% critical



Up to 0.5% is the norm. 

If the content is higher - loss of profit

Glencore Kazzinc mining and Processing 
plant.
 

Installed 4 analyzers ARP-1TS charge and 1 
analyzer ARP-2TS pulp. Technoanalytpribor 
LLC is one of the few companies in the world 
that produces devices that analyze both 
bulk and liquid products online, with various 
sources of primary X-ray radiation.

Glencore Kazzinc mining and Processing 
plant.

In October 2021, the factory made a request 
for the supply of the ARP-2C device to the 
pulp. The factory has already installed 2 
Courier analyzers for 30 control points. In 
December 2021, the analyzer was already 
launched. Competitors bring the equipment 
into working condition within 2 years. 
Competitors lack a practical and 
hypothetical opportunity to produce and 
deliver the analyzer in a short time.

Up to 0.5% is the norm. 

If the content is higher - loss of profit

4 analyzers for ore and 1 analyzer for slurries 



A model of the analyzer location on 
the site of the UMMC enterprise for 
the analysis of copper flotation 
tailings.



Limited space for installing the analyzer 
is 1.5 x 1.5 m. Often there are potential 
points in factories

analysis that are too far away from the 
AP-35 and Courier analyzer. Sample 
delivery is not provided

possible. Example Uchalinsky factory 
(UMMC) - after the grinding mill before 
filing for flotation.

View from the fence of the site


