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New pyrolysis technology is an innovative 
tool in the battle against diseases, explains 
environmental scientist Peter Hughes.

Recent advances in pyrolysis 
technology offer a safe, on-site 
disposal solution for diseased 
vegetation and are proving valuable 
in other areas too. It is increasing 
as a method of controlling invasive 

species and lends itself to the disposal of 
contaminated wood products. But, what is 
really growing in recognition is the role 
that mobile pyrolysis technology can play 
in disease control through its production of 
the beneficial soil additive biochar. 

We know that rhododendron not only 
create an invasive species problem, but also 
provide a reservoir host for sudden oak 
death and related Phytophthora diseases. We 
also know that this sudden oak death 
pathogen Phytophthora ramorum is spreading 
and not just over mainland Britain, but also 
to readily accessible islands such as Arran, 
off Scotland’s West Coast. Closely related to 
P. ramorum is Phytophthora kernoviae which 
has been found in parts of Scotland, Wales 
and south west England. As these pathogens 
could be conservationally and economically 
catastrophic, the option to use biochar to 
control disease is attractive.

The pyrolysis process 
Pyrolysis is the thermal treatment of woody 
materials in a low oxygen environment to 
produce a stable, re-usable char. The basic 
process has been around for millennia for 
charcoal production and is typically a slow 
process taking days which is usually 
associated with polluting atmospheric smoke 
emissions. More recently, interest in the 
process has focused on the production of 

biochar, a 
high-quality 
charcoal-type 
product with a 
wealth of uses, 
chiefly as a soil 
amendment and as a 
means of capturing and 
storing atmospheric carbon. 
Modern pyrolysis technologies 
are faster and less polluting than 
traditional methods. They have the 
ability to finely control the pyrolysis 
process for consistent production of 
high-quality biochar and related carbon 

products, such as activated carbon and 
cooking charcoal.

The range of uses for biochar is 
extensive – from soil conditioners and 
alternative growing media, to 
applications as livestock feed 
additives, animal bedding and 
slurry treatment, decontamination 
and odour control, water filtration, 
construction materials and textiles. 
The British Biochar Foundation is 
implementing a Biochar Quality 

Mandate, which will identify the point at 
which a waste becomes a product, certify the 
quality of the product and provide the means 
to underpin a meaningful carbon 
sequestration market.

Within the soil, biochar retains moisture, 
reduces the rate of nutrient removal, reduces 
acidity and has a very large surface area 
which is believed to provide micro-habitat 
and surfaces on which soil microbes can 
carry-out their beneficial functions.
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One example of the recent advances in 
pyrolysis technology can be seen in a 
charmaker developed in Australia in 2010 
by environmental consulting firm and 
technology developer Earth Systems. It 
provided a solution for the Victorian State 
Government’s ongoing problem of 
managing invasive woody weeds such as 
willow and poplar trees.

Technology developments
The conventional approach (open burning) 

was known to be unsustainable, generating 
extensive smoke and increasing the risk of 
bush fires, with commensurate risk to 
ecology, society and the climate. The 
challenge was to develop a cost-effective 
system to process logs and branches 
without chipping, be easy to operate, be 
environmentally friendly with acceptable 
emissions and, importantly, be road mobile.

Earth Systems developed a system (the 
MPP20) within a shipping container which 
can be transported anywhere that is 
accessible by a farm track. The technology is 
now on its third generation design, pending 
the finalisation of add-ons for heat recovery, 
electricity generation and pyrolysis oil 
by-products. The net emissions of 
greenhouse gases from the pyrolysis process 
are negative because the atmospheric carbon 
dioxide captured by the biomass during 
growth is sequestered as biochar – stable for 
many thousands of years – leading to 
potential carbon credit and emission offset 
opportunities. By combining pyrolysis with  
a sophisticated afterburner arrangement  
in the system, wood containing  
certain hazardous chemicals such as 
organochlorine pesticides and creosote  
can be safely converted to clean biochar 
with no environmental emissions.

Temperatures reached during the 
pyrolysis process are of the order of 600˚C. 
By controlling the internal temperatures and 
the residence times of the gases at different 
stages of the reaction, complete breakdown 
of hazardous organic materials can be 
assured and the quality of the final char 

product can be varied to select for certain 
properties. The technology has  

been used to safely destroy 
pathogen-infected biomass, 

hazardous wastes such as 
contaminated railway 
sleepers and creosote-

treated posts.

Benefits of pyrolysis
The biosecurity benefits  

of on-site treatment and 
transformation of a worrisome waste 

to a usable product are self-evident. The 
economic benefits of avoidance of transport 
costs and gate fees, which can vary from £25 
to more than £125/t for clean biomass and 
hundreds of pounds for hazardous waste, are 
no less significant.

The equipment is designed for 
practicality and can be operated by a single 
person, whether the equipment is offloaded 
onto ground-level or operated directly from 
the back of the truck.

Approximately eight tonnes of biomass 
with a 30 per cent moisture content can be 
converted to approximately two tonnes of 
biochar in about four hours. Freshly cut 
biomass at up to 60 per cent moisture can be 
handled, but it takes longer to process, with a 
lower yield. The usual approach is to stack 
cut vegetation for two to three months to 
allow natural reduction in moisture content.

To demonstrate its mobility, Earth 
Systems undertook a 60 day and 20,000km 

road trip around farms in Australia’s 
Northern Territory, using on-site farm 
equipment to convert stranded biomass to 
biochar, which was used in soil amendment 
trials. Feedstocks ranged from rice straw and 
tomato stalks, various brash and tops, willow, 
pine, eucalypts, and even woody waste from 
municipal waste facilities and creosoted 
railway sleepers. The biochar produced was 
analysed and used for farm-based crop trials 
with promising increases in yields in 
courgette and melon crops.

While Earth System’s is not the only 
organisation now developing pyrolysis 
technologies, it is actively introducing  
the technology to the UK and is keen to 
talk to ICF members about participation  
in the planned trials and demonstrations 
for rhododendron and forestry 
management. Encouragingly, a number  
of UK universities are now researching  
the agronomic benefits of the products,  
so the future for this new technology  
in the biosecurity battle is bright.

Dr Peter Hughes, Environmental Scientist, 
Earth Systems 

 ! Find out more...
If you are interested in participating 
in the UK trials and demonstration 
projects, or want to find out more, email 
peter.hughes@earthsystemseurope.
com or call 0117 373 6158.

Origin of the tech
The charmaking technology has been 
developed by Dr John Sanderson and Dr 
Adrian Morphett, Principal Environmental 
Engineers with Earth Systems.  

John is a Chemical Engineer and 
provides technical and engineering 
consulting on biomass and bioenergy 
technologies. His specialisms include 
biomass combustion, pyrolysis and 
gasification, hydrothermal processing, 
supercritical water gasification, greenhouse 
gas emissions auditing and calculation 
methodologies, industrial energy efficiency 
and waste heat recovery, clean coal 
technologies, gas solids fluidisation and 
mineral processing technologies.

Adrian is a Mechanical Environmental 
Engineer with specialisms in greenhouse 
gas and energy audits and compliance, 
industrial energy efficiency, commercial 
building energy efficiency, waste heat 
recovery and biomass gasification.

FAST FACTS
Pyrolysis involves thermal 

decomposition in the absence 
of oxygen. Temperatures reached 
during the pyrolysis process are  

of the order of 600˚C, and 
can safely convert chemical 
contaminants and destroy 

pathogens.
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