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Biochar and 
Sustainability

• What is biochar 
• 50 uses of biochar
• Biochar as soil amendment

• Potential for better water 
retention and nutrient retention. 
Environmental impact? 

• What biochar for what plant?  
• acidic biochar and urban farming
• Green roofs, green walls?  

• Beyond agriculture 
• Functionalized biochars
• CO2 absorption 
• Heavy metal absorption 
• …



Terra Preta



Biochar

Biochar is loosely defined as 
a powder like carbon 
material thermally produced 
with very low oxygen 
content, aka, pyrolysis. 





Biochar to Improve Resource Base

• Water retention, 
• N, P (nutrient) retention
• Host microbes 

 plant specific, 
biochar specific 





The carbon cycle
Where does CO2 come from and where does it go?

https://classroomclipart.com/clipart-view/Clipart/Science/carbon-cycle-clipart_jpg.htm



The carbon cycle with and without biochar

Without                                                              With



How is biochar made?



Feedstocks 

Agricultural waste, sewage sludge, paper sludge, 
cow manure, poultry manure, poultry litter, leaves 
sugarcane, rice, bark, pecan shells, corn hulls, 
peanut hulls, hardwoods, switch grass, pig manure, 
wood waste, straw, maize stover, stripped cobs, oil 
seed husks, jatropha, prosopsis, albizzia, babassu 

 biomass residuals and other wastes. Low cost; 
waste diversion; reduce carbon foot print



Pathway of SCG upcycle 



Biochar functionalization 

• Alkaline biochar 
• Acidic biochar 
• Biochar with other functions
• New products, unique applications  



SCG biodiesel 
• A patent pending process without solvent extraction, 

simpler one step reaction, easier to recycle solvents 
lower cost and more environmentally friendly 

• Increased biochar yield, reduced tar formation 
• Produced an acidic biochar, more suitable for urban farms, 

especially higher valued acid-loving fruits and vegetables 



Research and commercial opportunities 

• Biochar as soil amendment
• What biochar for what plant?  
• acidic biochar and urban 

farming
• Green roofs, green walls?  

• Beyond agriculture 
• Functionalized biochars
• CO2 absorption 
• Pollutant fixing in soils
• Heavy metal absorption 
• Methane reduction from cows 
• …





pH of biochar 
• Raw biochar: (SCG0) pH 6-9 like other biochars. 
• Our biochar is treated to be acidic. 

SCG4 Wash-water pH 

500450400350300Temperature

7.056.554.074.285.4SCG4-N2

7.086.987.043.853.15SCG4-CO2





SCG biochar applications 

• Growth test
• Metal removal from aqueous phase 
• Phosphorous absorption 
• …



Tomato seeds and Chinese Onion tests



Two weeks of drought test
• The biochar pots clearly doing better, non-biochar tomato did not 

produce sprouts, 7/12



Results observed 2
Before moving into the garden, 7/27 



Results and analysis
• Biochar onion survived in the garden (2 on the left), the non-biochar one 

(right) did not.
• Biochar may be very helpful 
in water retention. Offer 
better buffer conditions for 
changing conditions.  
• Glass jar is NOT the best for growth,
did not drain well. 

• The clay soil in the garden 
can be a challenge 
• Need to charge the biochar first
• A lot I need to learn



Biochar resources 

• Many research articles 
• IBI, USBI



African relevance 





https://warmheartworldwide.org/biochar-africa/



One example: Corn grown with and without biochar



Application in Botswana 

• A large parts of Botswana’s soil is 
sandy, which  are low in nutrients and 
organic matter, and have poor water 
holding capacity and thus not so 
fertile for plants. 

• Acid mine drainage
• Pollutant remediation, e.g. heavy 

metals 





Bloomberg Philanthropies Allocates $2.8M For Biochar Project To Reduce Emissions (carbonherald.com)
https://carbonherald.com/bloomberg-philanthropies-allocates-2-8m-on-biochar-project-to-reduce-emissions/



Stockholm Biochar Project



Nature-Based 
Solutions in Urban 
areas

Integrating nature into cities can provide citizens with urban 
cooling, cleaner air, regulated water supplies, food security, flood 
protection, and a greater sense of emotional, mental, and 
spiritual well-being.
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