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Protection of our enviroment, aweraness and efficient management of raw materials, waste and 

energy requires new procedures and equipments to be able to cost-savingly recycling the waste 

piling up and adding new value to them at the same time.   Preferably the waste can be used as raw 

material in the production of certain products.

In the frame of EUROSTARS_HU_07-1-2010-0079 project Micro Europe undertook to develop a 

special micro-blasting procedure and to design the specimen equipments related to it to recycle used 

tyres, which are one of the most dangerous materials of enviromental pollution. 

Co-partner of the project, ZICLA Ltd., (Barcelona) set the target to test the possibilities of using the 

micro-sized rubber powder produced by the new technology in thermoplastic compaunds. 

Based on the high-pressure water jet technology which were commonly used from the middle of the 

seventies, Bengold Holdings PTY. (Australia) worked out and patented a high pressure water jet fine 

grindig technology (UHPWJ) to grind the granules of plasic materials. Knowing the results of these 

processes and studying the results of tyre recycling all over the world we developed a new, 

enviroment friendly technology to recycle tyres.   

We aimed to develop a technology which produces rubber powder with particle sizes below 500 µm in 

85-90 % of the total quantity and their specific surface is big enough to become active participants as 

raw materials in various material combinations. As a result of the development this procedure was 

patented (No P1100429) as „Process and equipment  to produce elastic micro-porous particles using 

micro-blasting with single and/or multi phase operation fluid”. 
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According to the patent P1100429 the various parts of  tyres can be recycled in a high pressure 

water jet micro-blasting procedure in one step, without mechanical shredding. The materials are 

removed by water jet swivel heads

Based on the procedure, waste rubber can be ground into powder selectively (tread, side and butyl) 

without mechanical shredding, at normal temperature, in one step, using the high pressure water jet 

technology while the steel cord is recovered uncut. The desired rubber particle size (fraction) we want 

to achieve in the highest ratio can be achieved by setting the parameters in the proper way.
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ELEMENTS OF A TYRE

Tread rubber, main characteristic 

big wear resistance.

Steel cord (frame reinforcement).

Side surface rubber, with high  

elasticity.

Shutoff inner layer (butyl),

replacing the hose.
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1. The clean tyres are separated in the three-phase cutting machine into two side surfaces
            and a tread in one turn. 

2. After the tread is cut into two pieces on the beam, the tread rubber layer above the steel
            cord is removed by the  high pressure hydraulic micro-blasting processing in the grinding
            machine. The rubber particles mixed with the operational water (rubber slurry) is
            transferred from the drum of the grinding machine into the centrifuge by a slurry pump.

3. The water coming out of the centrifuge gets through a cooling tower into the water
            treatment tank, and from this the cooled and treated water gets back into the high
            pressure pump.

4. The rubber powder which contains cca. 15 % water after being centrifuged is transferred
            through the cellular feeder into the vibrating-drying-classifying line, where the water
            content falls under 5 %, the particles fall apart and get into the cyclon, then through a
            cellular feeder onto the classifying sieve. During and after drying the textile and steel
            contaminations are removed.

During WP6 working phase of the project (exploitation, introduction to the market) we came into 

contact with the Chinese CHINA MACHINERY IMPORT&EXPORT SHANGHAI PUDONG CORP. 

(Sanghai) company. We signed a letter of intent with the general manager of the company for the 

subsequent exploitation of the theme and based on this assignment the Chinese company delivered 

the foloowing machines to Micro Europe Ltd.to build a pilot plant presenting the micro-blasting 

technology:

-  high-pressure pump (1700 bar, 40 l/min),

-  centrifuge,

-  drying-classifying line

The high pressure pump provides the water of adequate pressure for the two operational areas (two 

grinding tools) of the micro-blasting grinding machine, while the centrifuge and the drying line extract 

the water from the rubber slurry dries the material and selects it into three fractions. 

. 
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After the arrival of the above mentioned equipments we installed and assembled them into the 

system. The technological process of the pilot plant required manufacturing and assembling of 

several additional elements and systems (scaffolds, containers, dosing and conveying systems).

  

The continuous production requires cooling water which heats up during grinding. We installed a 

cooling tower so the warm water coming out of the cengrifuge is led through this cooling tower into the 

water treating system and then back to the high pressure pump. It means that the working fluid 

circulates in a closed loop and it is necessary to refill only the loss caused by leaking or evaporation. 

The water treating system cleans the water both chemically and physically.

See the view of the pilot plan with the installed equipments below:
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THREE-PHASE CUTTING MACHINE

To increase the efficiency of grinding it is essential that the rubber element to be ground is well fixed. 

To achieve this the tyre is cut into three elements, one tread and two side surface elements. The 

three-phase cutting machine developed by Micro Europe Ltd. performs this activity with one 

clamping. The machine cuts both side surfaces off the tread during one turn and removes them.

MICRO-BLASTING GRINDING EQUIPMENT

The prototype grinding machine, using high pressure water jet technology, removes the rubber from 

the tread rubber band up to the steel cord in one step.  Depending on how we set the technological 

parameters (feeding velocity of the rubber band, frequency of the grinding tools, pressure of the water 

jet, its distance from the surface of the rubber band, etc.) the particle size of the produced rubber 

powder can be influenced.

                                      
The machine has two operational areas, two 
rubber bands can be ground with two separate 
tools but setting one feeding velocity and 
swinging the tools simultaneously at the same 
time.

Sectional view of the prototype

 grinding machine
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APPLICATION TESTS AND RESULTS

The co-partner of the project, the Spanish ZICLA company performed the mechanical tests of the 

recycled rubber powder produced by the micro-blasting technology and experimentally specified the 

best plastic+rubber powder compaund mixtures which were used for the production of industrial 

samples. 

The aim of the tests was to specify the maximal ratio of the recycled rubber particles produced by 

micro-blasting procedure in various polymeric matrixes for extrusion compaunds. During the tests 

they examined the effect of thermoplastic polimers and additives on improvement of the adhesion of 

the powder to the matrix. The result was several new recipe describing the production of better quality 

and more competitive rubber-thermoplastic compaunds.

In order to find out the effect of the new process on the size and morphology of the particles they were 

examined in a scanning electron microscope (SEM). The surface of the fracture of the powder 

produced by micro-blasting was compared to that of the traditionally, mechanically grounded rubber 

particles.  

Particles - micro-blasting Particles  traditional grinding

The surface of the particles produced by 

the water jet technology is rougher 

compared to the traditional ones, which 

increases the surface to be impregnated 

by the matrix, thus increasing the 

adhesion of the polimer. 

You can see the compatibility test 

results of PP homopolimer and GTR 

mixture below:
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Characteristics of the various mixtures
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INDUSTRIAL SAMPLES

Based on the results of the application tests ZICLA accomplished industrial test productions out of the 

most promising compaund. The main characteristics are as follows:

PP Isoplen 080G2M %

%

%

70

30GTR (500  m)

Mpa

Mpa

864

18,8

9,2

C

C

80

3

190 - 235

u

RESULT OF THE PROJECT             
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Material quality Value

Characteristics

Technological parameters

Modulus of elasticity

Tensile strength

Drying temperature

Drying time

Production temperature

Produced automative spare parts
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CONTACT

H -3527 Miskolc, Szinva u. 15/b.

Tel./Fax: +36-46-321 151
Mobil: +36-30-236 1184

www.microeurope.hu
microeurope@microeurope.hu

THANKS FOR THE PARTNERS INVOLVED IN THE PROJECT

We'd like to express our special thanks to all our partners who contributed to the successful 

completition of the project.

A.S.Bat Építõipari Kft.

Ampersped Kft.

Autotrend Kft.

CICERO Kft.

ELASTICO Kft.

FIBER Composite Kft.

Jeges Mûvek Kft.

NINA 2000 Kft.

Tóth Szabolcs e.v.

Micro Europe Kft.

National Development Agency
www.ujszechenyiterv.gov.hu

+06 40 638638

The projects have been supported
by the European Union.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

