Producing Biochar
from Human Excreta
What is biochar? Biochar is the solid product of pyrolysis, which occurs when biomass
is brought to high temperatures with limited oxygen. Biochar’s properties present
opportunities for improving soil health, removing contaminants and recovering
nutrients as well as providing a mechanism for carbon capture.

Biochar Properties
• Biochar is extremely porous; it has a deceptively high
surface area, making it a powerful adsorbing matrix with
many potential applications.
• Biochar has a very high adsorption capacity, capturing
contaminants and volatile compounds brought into
contact with it.
• Many heavy metals, minerals and other non-volatile
components in biosolids are retained as solids and
immobilized within the biochar structure.

Biochar Production
Pyrolysis is a thermal process that occurs at high
temperatures in the absence of oxygen, unlike
combustion. The heat generated during pyrolysis of
human excreta provides complete pathogen-kill. Pyrolysis
results in significant volume reduction and produces
carbon-rich biochar.
The time and temperature of pyrolysis and chemical
makeup of the biomass greatly influence biochar quality.
Biochars produced from nutrient-rich materials such as
faecal sludge contain plant-available nutrients such as
phosphorus and potassium.

Biochar:
An Overview

For more informationplease see our full
publication on biochar at BiomassControls.com
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Biochar Reuse Applications
SOIL AMENDMENT
Biochar is an intrinsic component of soil organic matter,
found to make up as much as 30% of the organic matter
in some of the most fertile soils on Earth. Biochar addition
to agricultural soil as a fertilizer additive brings an
improvement to the soil’s water retention ability, nutrient
retention, and nutrient uptake. Certain plant-essential
nutrients like phosphorus and potassium remain in
biochar made from nutrient-rich biomass.

COMPOST ADDITIVE
Biochar additives have been shown through many
studies to improve performance and reduce greenhouse
gas emissions during the composting process. Biochar
addition to compost feedstock has been shown to
increase microbial activity and accelerate decomposition
and humification.

CARBON SEQUESTRATION
The majority of the carbon from the source biomass
is retained in biochar in a form not easily degraded
by microorganisms, therefore remaining in the soil for
hundreds of years. Biochar application to soil is an
effective mechanism for carbon-capture and climate
change mitigation, preventing carbon from entering the
atmosphere as a gaseous emission.

ODOR CONTROL
Biochar provides odor control through the adsorption
of volatile compounds. Biochar derived from human
excreta has been shown to successfully adsorb airborne
molecules responsible for fecal malodor.

HEAVY METAL IMMOBILIZATION
Heavy metals from the source biomass are incorporated
into the biochar structure, immobilizing the metals and
buffering their presence in the environment.

STORMWATER REMEDIATION
Biochar can act as a water filtration medium, effectively
removing pollutants from stormwater. The inclusion
of biochar media in stormwater remediation solutions
improves organic contaminant removal, nutrient removal
as well as heavy metal immobilisation.

CONSTRUCTION MATERIAL ADDITIVES
Biochar is a suitable filler to reduce the environmental
impact of concrete while improving thermal and
acoustic properties. It is also an effective additive to
bitumen binder to increase resistance to pavement
engineering challenges.
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