
Production of mineral wax using low-temperature oxygen-free thermal 

destruction technology of mixed polymer raw materials 

 

 The company EcoPark (Reg. No.: LV44103112202) has developed and built 

production plant for obtaining mineral wax, the principle of operation of which is based on the 

oxygen-free thermal destruction of mixed non-toxic polymer raw materials. The company 

EcoPark uses certified polymer raw materials: HDPE, LDPE, LLDPE, PP, ABS plastic, foam 

plastic, nylon, except for PVC. Mineral Wax (CN CODE 27079999), produced by oxygen-free 

thermal destruction, is used as a strategic feedstock by large chemical and petrochemical 

companies. 

 The process of obtaining mineral wax begins with the Pre-Step process of mixed 

polymer raw materials. The main purpose of this stage is to prepare the raw material for further 

thermal destruction. 

 

Fig.1. Pre-Step process of thermal destruction of mixed polymer raw materials 

 

Operating principle: the sorted polymer raw material is fed into the shredder, which shreds it 

into smaller pieces. After the shredding stage, the polymer material enters a conveyor with a 

magnetic separator which collects metallic objects from the total mass of the raw material. As a 

result, the mixed polymer material is stripped of metallic objects. In the next stage, the raw 

material enters a vibrating sieve which separates fractions of different origin, mainly ballast and 

fines, which range in size from 20x20mm to 60x60mm. The polymeric material is then fed to 



another shredder which shreds it into smaller pieces. The shredded material is then fed into the 

filling hopper of the thermal destruction reactor. The process uses a Clemen 500 plant, which 

processes 2 tonnes of raw material per hour, or 34 kg per minute, over a temperature range of 

180-400 °C. 

From the feeding hopper, the mixed polymer raw material is transported by moving along 

a rotating screw surface inside the auger tube to the main reactor. This is the pre-melting reactor 

between the bunker and the thermal destruction reactor. At this stage, the raw material is heated 

to a semi-viscous state and transferred to the thermal destruction reactor. The tube (slug) is 

practically closed and air is forced out of the raw material at this stage. The oxygen content in 

this stage is monitored by oxygen sensors. The technological equipment includes a nitrogen 

station, which serves to maintain the oxygen-free flow of the process. In the reactor, in an 

oxygen-free environment, under the influence of temperature (180-400 
0
C), thermal destruction 

takes place, shorter hydrocarbon chains are formed from the initial raw material and turn into a 

gaseous state. From the reaction chamber, gaseous hydrocarbons enter the condensation system. 

At this stage, the heavy hydrocarbons are condensed into mineral wax (average yield is about 

70%) and enter the receiving tanks. 

 Non-condensable gases after passing through two filters with porous ceramic elements 

and wet scrubber  are used in the recuperation process – for heating thermal destruction reactor. 

In the gas phase, light gaseous hydrocarbon compounds are formed (the average yield is about 

15%): methane, ethane, ethylene, propane, n-butane, propylene, ethylene, n-pentane and 

hydrogen, which in their composition resemble the composition of natural gas and therefore, 

when they burn carbon dioxide (CO2) is released, which will be correlated with the amount of 

carbon dioxide (CO2) released during the combustion of natural gas (our technical data also 

correlates with data available in the literature: International Journal of Petrochemical Science & 

Engineering, 2017, 2(8), 252-257). As the mixed polymer raw materials used by the company 

EcoPark do not contain an oxygen atom, the formation of carbon dioxide (CO2) in the oxygen-

free thermal destruction process is virtually non-existent or will be below the emission limit 

values for carbon dioxide. 

 The EcoPark company has carried out a full range of analytical analysis of the 

thermolysis gas used for recuperation process: according to analytical data (Annex 2 and Annex 

3), the emission thresholds do not exceed the emission level approved in accordance with the 



best available technologies (in accordance with Best Available Techniques (BAT) reference 

document for waste incineration; Industrial Emissions Directive 2010/75/EU (Integrated 

Pollution Prevention and Control). 

According to Directive 2010/75/EU: if the gases resulting from the thermal treatment of waste 

are purified to such an extent that they are no longer waste before combustion and they can cause 

emissions no higher than those resulting from the combustion of natural gas. This means that for 

recuperation process, the company EcoPark uses termolysis gas, which is similar in composition 

to natural gas. 

 Despite the fact that this process mechanism does not lead to the formation of toxic and 

sulfur-containing compounds, the EcoPark company plans to use a two-stage gas cleaning 

system for flue gas purification: 

1) installation of a heat exchanger - will reduce the flue gas temperature to 80-100 
0
C; 

2) filter with dry sorbent input (for example, using activated carbon filters): the use of dry 

adsorption degassing ensures a possible low percentage of impurities, for example: 

nitrogen compounds, acid gases, cyanide, dioxins, heavy metal impurities, as well as the 

separation of soot and dust. 

 After the end of the process of thermal destruction of mixed polymer raw materials, 

technical carbon will remain in the reactor (the average yield is about 15%). After cooling, the 

obtained carbon is collected in big-bags and placed indoors on a hard surface until it is taken 

away. Technical carbon can be used as a solid fuel (similar to coke) and is intended to be sold to 

customers, upon request. 



 

Fig.2. Low temperature oxygen
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Annex 1 

 

Fig.3. Production plant for the low temperature oxygen-free thermal destruction process for 

mixed polymer raw material 

 

 

 

 

 

 

 



Annex 2 

 

 

 

 

 

 



 

Fig.4. Analytical data on gases
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Annex 3 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



Fig.5. Analytical data on emissions
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