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COALTEC 

ENERGY USA 
      COALTEC ENERGY GASIFIER                              

GASIFICATION SYSTEM  

• Gasification is a thermal process, reacting 
carbon-based fuels in an oxygen starved 
environment. 

• Typically, the syngas produced in the gasifier is 
then combusted in a thermal oxidizer – 
especially when the fuel is not a very consistent 
material such as processed wood. 

• The product of gasification is heat and biochar – 
unlike pyrolysis, which produces an oil as well. 

GASIFICATION SYSTEM  

• Fixed bed gasifier 

• Controlled amount of air introduced to 

provide oxygen starved environment 

• Gas produced is primarily CO. 

• Gasifier temperature typically ranges 

from 1000 to 1500 degrees F. 
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GASIFICATION SYSTEM  

• Feed rates and biochar removal rates are 

controlled through Variable Frequency 

Drives to control throughput, energy output, 

and biochar quality. 

• Control of air fans also provides throughput 

and energy output control, as well as 

controlling particulate carryover into the 

emissions stream. 

BACKGROUND 

• Biochar is the carbon-rich product obtained when 

biomass is heated in a closed container, in either an 

oxygen-starved or oxygen-free environment. 

• Gasification produces a material that contains the 

mineral ash from the feedstock as well as the fixed 

carbon – which will be in the form of a carbon char. 

• The carbon in this char is transformed into a very 

absorbent material that has charged particles which 

attract nutrients and moisture. 

 

BIOCHAR COMPOSITION 

• Biomass materials contain carbon in two forms – fixed 
carbon and volatile matter.  The carbon in the volatile 
matter is reacted in the process, while the fixed carbon 
is left behind in the biochar. 

• Due to the high temperatures and retention time, 
biochar from manure is free from pathogens, E-coli, 
growth hormones, and residues from medications.  
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BIOCHAR COMPOSITION 

• Wood typically has 2 to 5% mineral ash, and 20 to 
25% fixed carbon.  So, the resulting biochar will be 
very high in carbon content – as high as 80%.   But, 
since there are relatively few nutrients in the wood, 
there are little to no nutrients in the biochar. 

• On the other hand, manure will contain anywhere from 
15 to 30% mineral ash, and 6 to 18% fixed carbon.  
This produces a biochar with a carbon content around 
20 to 25%, but containing an array of beneficial 
nutrients – N(Nitrogen), P(Phosphorus), K(Potassium), 
Ca(Calcium), and Mg(Magnesium). 

BIOCHAR COMPOSITION 

• The composition of the manure biochar varies with 
animal type and diet.  The levels of various nutrients 
change, but their benefits to the soil do not. 

• For example, poultry biochar will have a high 
percentage of Ca, N, P, and K. 

• Egg layer biochar will have a much higher level of Ca. 

• Cow manure biochar will have a higher level of Mg. 

• These nutrients all provide different benefits, so there 
are various applications for biochars, and for biochars 
from specific feedstocks based on those nutrient 
contents. 

BIOCHAR VALUE 

• The vast majority of biochars that have been produced 
are made from wood – simply because the technologies 
can process wood, but struggle with other fuels. 

• Biochar made from other fuels such as manures not 
only have value as a biochar, but also provide an 
environmental value as they provide a method of 
disposing of materials that are creating issues. 

• Biochar has applications in a wide array of uses – soil 
amendment, feed supplement, water filtration, soil 
remediation, odor and moisture control. 

• Biochar from different feedstocks increases the range 
of opportunities and effectiveness. 
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BIOCHAR VALUE 

TO THE WORLD 

• In order to make a significant impact in the world, 

biochar must be produced in large volumes. 

• Due to material availability, biochar produced 

from feedstocks such as manures are more likely, 

as those feedstocks not only exist in large 

volumes, but are concentrated and disposal is 

becoming a huge issue. 

• But, from a developer’s point of view, biochar 

provides a different value – economics. 

ADDITIONAL BENEFITS OF 

BIOCHAR  

• Waste to energy projects have been developed for years – 
most have failed miserably, or require subsidies to survive. 

• The key to these projects is multiple revenue streams – a 
very few can survive on a single stream, but most require 
multiple streams. 

• Biochar can provide a significant revenue stream that in 
most cases can’t carry a project alone, but can be a huge 
portion of the revenues and make the economics strong for 
a project that otherwise could not survive. 

• Technically, developing these projects is not difficult, but 
without capital funding, they will not move forward. 

• Biochar, or the sale of biochar is a key component to the 
success of these projects.  

 

TYPICAL PROJECTS 

• In order to provide a general idea of typical projects utilizing manure, 
following are some parameters: 

– Our standard unit operating 24/7 will process between 15,000 and 20,000 
tons of manure annually – at an input moisture content of between 20 and 
30%. 

– Materials such as broiler manure or litter, or turkey litter can be processed 
directly. 

– Cow manure and swine manure requires some drying prior to gasification. 

– Systems handling wet cow manure can process up to 60,000 to 70,000 
tons per year with a single gasifier . 

– Biochar production with these systems will be between 3,000 and 5,000 
tons per year – depending on the actual composition of the manure. 

– Energy usage for the system can vary anywhere from drying to building 
heat, to steam or power. 

– Almost every project is unique, with each customer having unique needs 
and conditions.  But the systems are very flexible and the ability to 
produce a solids product such as biochar versus a raw manure or even a 
digestate has huge environmental and economic benefits. 


