
 Green Carbon 
HIGH-TECH PYROLYSIS PLANT



Carbon Negative vs
Carbon Neutral

The movement of carbon in its various forms between the biosphere, atmosphere, oceans and the 
earth’s crust is called the carbon cycle. The earth’s natural balance also includes carbon storage in 
plants and soil, but human activity has disturbed this balance.
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CARBON NEUTRAL ENERGY FROM BIOMASS

As plants grow, carbon dioxide is removed from the at-
mosphere through photosynthesis. This carbon dioxide 
is converted and stored in the biomass of the plant. 
The carbon is released when the plant dies, decays or 
burns. In Polytechnik’s highly efficient energy plants, 
we use forest and wood residues from sustainable 
sources and collect the released carbon as a renewa-
ble, clean and carbon neutral form of energy.

CARBON NEGATIVE ENERGY BALANCE

Polytechnik’s Green Carbon Technology can transfer appro-
ximately 50% of the plant’s carbon into an inactive carbon 
pool, which means it is not released. This is done by proces-
sing it through pyrolysis under low-oxygen conditions. The 
remaining 50% of the carbon can be used for heat or elect-
ricity production – enabling you to produce biochar with up 
to 97% carbon and carbon negative energy at the same time 
(provided sustainable sources are used).



All three forms of carbonaceous material are produced by pyrolysis — heating 
animal or plant matter in kilns or specially designed carbonisation plants 
under limited oxygen conditions. These materials are also referred to as PCM 
(pyrogenic carbonaceous matter). 

Charcoal has been one of the basic materials of 
civilisation for thousands of years. It is produced 
by pyrolysis and used for cooking, heating and as a 
metallurgical fuel in smelting and refining processes 
for iron ore, steel, pure silicon and ferrosilicon.

Biochar is produced under limited oxygen conditions 
to maintain its unique agronomic and environmental 
properties. It has been found that thousands of years 
ago, pre-Columbian Amazonians used biochar to 
increase soil fertility.

The result was terra preta – an extremely fertile soil 
additive that binds minerals and nutrients and keeps 
them in the soil for thousands of years.

Activated carbon, also known as activated charcoal, 
is charcoal that has been chemically or physically 
treated to develop a interconnected series of pores 
inside it. This greater surface area makes it highly 
porous, meaning it can be used for various absorption 
applications. 

WHAT IS BIOCHAR?

PCM
The umbrella term for material produced by

thermochemical conversion that contains organic carbon.

Charcoal

Produced by thermochemical 
conversion from biomass

(mainly but not exclusively wood) 
for energy generation.

Activated carbon

A PCM that has undergone

activation, e.g. by using steam or 

adding chemicals.

Biochar

A solid material from
thermochemical conversion of 

biomass in an oxygenlimited
environment.

Carbon from agricultural residues is highly porous and can have a surface area of up to 400m2/g, depending on the raw material.



Biochar has many applications and offers affordable and environmentally sustainable solutions across 
several industries. It traps carbon dioxide and prevents it from re-entering the atmosphere for thou-
sands of years. 

Biochar Advantages

Organic Insulationf 
Biochar provides high-quality thermal, noise and building insulation, regulates moisture and absorbs odours and toxins. 
Biochar also improves the drying and curing process of concrete mixtures, increasing its strength.

Organic Substrate 
Biochar is an effective soil substrate. It improves soil fertility by reducing the strength and density of the soil. This makes it 
easier for roots to grow and penetrate the soil and creates a habitat for microorganisms and fungi, which improves plant 
health.

Water Purifier
Its excellent adsorption capacity means it can be used to adsorb pollutants and decontaminate groundwater, soil, 
drinking water and wastewater. It can also act as a barrier for preventing pesticides and herbicides from getting into 
surface water.

Filter Charcoal 
As a feed additive, biochar improves digestion and hygiene and strengthens the immune system; feed and energy efficiency 
boosts growth rates. It also reduces chronic botulism and methane production. It can be used as an adsorbent for emission 
control systems, for carbon enrichment in metallurgy and in the production of carbides (e.g. tungsten, silicon, etc.), and as a 
carbon source for tyres, rubber and plastics.

Fertiliser Saver 
Biochar reduces the need for fertilisers and the leaching of nutrients and nitrates into groundwater. It improves plant 
growth, soil microbial biomass and water absorption and storage properties while reducing methane emissions.

Carbon Fibre 
Biochar is a main source for producing pure carbon (e.g. for carbon fibre). It can also be used for electromagnetic shielding, in 
3D printing and as a source for activated carbon production.

Source of Energy
Biochar in the form of charcoal is a high-quality energy source. It can also be used as a solution for 

energy storage (long-term carbon sink) or in semi-conductors, batteries and fuel cells.



Most common feedstock

Pellets Briquetts Wood shavings Sawdust

Wood chips Peelings Shredded wood Hog fuel

Forest residues Bark Bamboo Waste wood

Agricultural residues Miscanthus Nutshells Coconut fibres



Markets for Biochar
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High-tech
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Cosmetics

Food

Decontamination, 
Hygiene



Polytechnik’s pyrolysis plants offer great flexibility — different types of feedstock can be used to 
produce large amounts of high-quality charcoal products. At the same time, the plant also produces 
carbon-neutral heat and power (CHP).

The world’s first fully automated pyrolysis plant not 
only produces high-quality and certified carbon 
products from biomass waste, but it also produces 
energy with emissions well below the European 
Union’s strict limits. One possible technology that 
can be combined with the Green Carbon process is 
Polytechnik’s ORC (Organic Rankine Cycle) plant.

The CHP plant includes fully automated fuel storage 
and handling systems that feed the combustion 
system of the plant with biomass.

The biomass is completely incinerated and the energy 
released is used to heat the heat transfer medium 
(thermal oil), which supplies high-temperature energy 
to an ORC unit. The electricity produced by the ORC 
unit can then be fed into the local grid and the thermal 
oil/hot water can be used for heating. The entire 
process is fully automated and can be controlled 
remotely by both operators and Polytechnik service 
experts.
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Green Carbon Process



Green Carbon Process

1. Drying

The containers are filled with organic raw material and 
dried with hot air (waste energy from the pyrolysis 
process).

2. Retort Filling

After drying, the raw material (feedstock) is tipped into 
a receiving hopper and transported to the retort filling 
station, where an empty retort is waiting.

3. Preheating

The filled retorts are automatically transported to 
a connected preheating station to prepare the raw 
material for carbonisation. Here, the feedstock is 
heated with hot air. This reduces the time required in 
the pyrolysis station and increases the output of the 
plant.

4. Automated Material Transport

An indoor crane equipped with two separately 
operated lifting devices transports the retorts quickly 
and safely from station to station. The material 
movements are optimised to ensure continuous 
efficient operation of the energy plant and the 
pyrolysis station. Advanced automation ensures 
operational flexibility.

5. Furnace

The pyrolysis station is supplied with energy from a 
custom-built combustion system with a watercooled 
reciprocating grate for the combustion of the 
automatically fed feedstock. The combustion of the 
pyrolytic gases takes place in a specially 
designed combustion chamber via gas burners. 
Advanced controls, primary and secondary air systems 
and an adiabatic combustion chamber ensure 
complete oxidation of both biomass fuel and pyrolytic 
gases – resulting in high efficiency and low emissions.

6. Reactor

After preheating, the retorts are closed with airtight 
covers. Once a reactor has completed carbonisation, 
the reactor is opened and the crane removes the 
retort. The pyrolytic gases are directed to the burners 
of the combustion system, providing clean energy for 
the pyrolysis process.



7. Cooling

After pyrolysis, the hot retorts are stored in a cooling 
station and brought to ambient temperature with 
cool air. To prevent further oxidation of the charcoal 
produced, the openings of the retorts are sealed with 
sand.

8. Discharging

The cold retorts are transported to a connected 
unloading station at the end of the process. A conveyor 
brings the charcoal to a screening or crushing station, 
allowing the customer to produce different product 
sizes. It is then transferred to the packaging station 
(e.g. bulk bags).



Hungary
Polytechnik Hungaria KFT
2133 Szödliget, Szeszgyár

Email office@polytechnik.hu
Phone +36 273 536 17 

Germany
Polytechnik Deutschland GmbH
Mühlstraße 5, 71549 Auenwald

Email office@polytechnik.cc
Phone +49 (0) 7191 911 525–20

Eastern Europe
Email a.polyakov@polytechnik.at
Phone +43 676 849 104 42

Email m.koroleva@polytechnik.at
Phone +43 676 849 104 80

Switzerland
Polytechnik Swiss AG
Zentrum für neue Technologien
Calendariaweg 2, 6405 Immensee

Email swiss@polytechnik.ch
Phone +41 (0) 79 444 07 37

Romania
Polytechnik Sieta S.A.
98 Fabricii de Zahar St., Cluj Napoca
400624 Cluj

Email office@sieta.ro
Phone +40 (0) 264 415 032 

France and Benelux
Polytechnik S.A.R.L.
Le Grand Breuil N°8, 27190 Portes

Email contact@polytechnik.fr 
Phone  +33 (0)2 32 30 42 86

New Zealand and Australia
Polytechnik Biomass Energy Pty Ltd 
Level 1, 207 Queen Street East,  
Hastings 4122, New Zealand

Email office@polytechnik.co.nz
Phone +64 6 211 34 96

China, Joint Venture
Guangdong Polytechnik Bio-Energy Co., Ltd.
Jieyang, Guangdong, China

Email info@gdpolytechnik.cn
Phone +86 663-3993322 

Poland
Polytechnik Polska Sp.z o.o.
ul. Bytomska 14, 81509 Gdynia

Email biuro@polytechnik.com.pl
Phone +48 58-664-63-12

Southeast Europe
Polytechnik Luft und Feuerungstechnik
Ogranak Novi Sad, Narodnog fronta 89
21000 Novi Sad

Email v.radic@polytechnik.at
Phone + 381 65 202 6424

More locations at
https://polytechnik.com/en/contact/

polytechnik.com

Polytechnik is committed to excellence. This is reflected in our ISO 
certifications for our Quality (ISO 9001), Health and Safety (OHSAS 
18001) and Environmental (ISO 14001) Management Systems.

Polytechnik Gruppe

Austria, Headquarter
Polytechnik Luft- und Feuerungstechnik
Hainfelderstrasse 69, 2564 Weissenbach

Email	 office@polytechnik.at 
Phone	 +43 (0) 2672 890-0  
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Find out more about Polytechnik technologies at
https://polytechnik.com/en/news/downloads


