An Introduction to
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(reduces
emissions
from fossil fuels)
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The earth is experiencing
shifts in climate and a
steady warming trend
due to the increased
accumulation of human-
caused CO, in the
atmosphere.
Overreliance on fossil
fuels, deforestation,
intensive farming
practices, poor waste
management methods,
heavy mining, and
overconsumption
contribute to this
imbalance.
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Image from biochar-international.org
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*Biomass:

- A collection of
carbon-based
NEICHEIR

Organic matter
used as a fuel

(Forest Research, 2021;

Encyclopaedia Britannica,
2018)
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Key Terms

*Carbon

- A nonmetallic
chemical element that
is a basic component

of all living things
-When biomass is
burned carbon is
released as carbon
dioxide (CO,)

«¥} (Merriam-Webster Dictionary,
44 2021)
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Key Terms

*Pyrolysis:
-The heating of an organic

material in the absence of
oxygen

-Due to the lack of oxygen, the
material does not combust;
instead, the chemical
compounds thermally
decompose into combustible
gases and charcoal.

(United States Department of Agriculture, 2017)
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Biochar is a form of charcoal, produced by
pyrolysis of biomass in an oxygen-limited
environment, that is then mixed with
biological material to become a valued soil
amendment. It is highly porous and rich in
carbon.
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What happens when we burn
biomass?
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What happens when we burn
biomass?

The Carbonization Process is divided into
three steps:
1.Between 27-197C the biomass loses water

2.Between 197-497C pyrolysis occurs and
flue gas is released
3.Between 497-847C the molecular structure

of the carbon-based material stabilizes and
stays Intact




A\ =§’ = =
mﬂ@z"lﬁmmmmammma?

o 9) A 1 1 g}J (oY
ﬂﬁgﬂjuﬂ13ﬂ11Wlﬂﬂﬂ1u fl@g 3UHADU ﬂ(‘]ﬁ

Y

: ! A >
1. B NISHINYUUNN 27-197 C FINIAVLAYU1001N

2. FNITUINQUNAL 197- 497 C nTzUIUNT Il la

A A g ) dij A I
PFALNAUU LLﬂ%ﬂW“])’LGJ)’@LWﬂQQﬂ“]Ja’OEJ@@ﬂlﬂ

3. BINIEHINYUNNU 497-847 C

Y, A A Jd ~
VINITANUAITUDUISANNLLAE

&

U]

°
[A39e319 Iutana

SRIGEIIGE




Secondary air Hot flue gases Quenching water
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Secondary air Hot flue gases Quenching water
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How does “Retort” pyrolysls work"

In a Retort system, the
biomass to be charred is
isolated in an airtight
chamber (B) separate
from the fire (A).
The heat from the low-

oxygen fire will then burn
the biomass in the airtight
chamber. The burning
biomass releases both
water and gases until all
that remains is fully
carbonized.
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The Benefits of Pyrolysis

Virtual elimination of
smoke (particulates)
Virtual elimination of
greenhouse gas
emissions

A sharp reduction in ash

A sharp increase in burn
efficiency—trom 7-10%
with traditional kilns to
30-35% with biochar kilns

An Increase In process
speed from days to hours
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The Physical Structure of Biochar—Porosity
Biochar is filled with billions of tiny holes.
These tiny holes increase the surface area of
biochar and give it the capacity to absorb
huge amounts of water and nutrients.
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Every peak in this sample "1 Micron size cf P phase
spectrum is a different element

In the soil, biochar absorbs
minerals becoming a small
fertilizer chip.

microscope image is a different

Each color in this electron ‘
element

In this electron microscope
image you can see tiny life
forms colonizing the surface
of a biochar particle
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Every peak in this sample » :

spectrum is a different element

In the soil, biochar absorbs
minerals becoming a small
fertilizer chip.

In this electron microscope
image you can see tiny life
forms colonizing the surface
of a biochar particle

Each color in this electron -
microscope image is a different ‘ Fe e
element




What are the
Benefits of Biochar?
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Improve Soil
Conditions

Promote
Biological
Activities

Adsorb and Passivate
Increase Retention heavy metals and
of Water and Nutrients residues of pesticide
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These rice seedlings
were grown in two
different mediumes.

The seedlings on the
left were grown in
regular untreated soil.

The seedlings to the

right were grown in a 1
sgm? plot treated with
a 1:1 biochar-compost
mix that was first |eft to
sit for 3 months before
being applied to the
soil.
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1 Gravel Roughing 2 Slow Sand 3 Biochar 4 Treated Water
Pre-filter Biofilter Adsorber Storage
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To point-of-use

https://environcompass.com/potable-water-pollution-in-developing-countries
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The Benefits of Biochar-—

Renewable Energy Source

* Biochar is made using a
renewable resource
(biomass) rather than a
nonrenewable resource
(fossil fuels). It also often
makes use of “waste”

products (ex: rice hulls, corn
cobs). This allows for more
efficient use of our resources.
* Producing a biochar-based
fuel creates a “clean” fuel
source that can power (small)

engines.
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A A gasifier kiln burns
biochar to create clean

gas

B A pipe draws gas from
the kiln to the engine

C Gas passes through a
filter before entering the

engine

D Gas engine

E An air pump is used to
initiate gas draw

F An air filter allows
oxygen inflow

G Gas enters the engine
at the carburetor
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Practitioner Tips:
Biochar Kiln Models
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TLUD & Retort Biochar Kiln
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Practitioner Tips:
Setting up a Biochar
oburn
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Materials
Any biomass is

suitable—pruned tree
branches, old bamboo

fencing or trellises,
manure, corn cobs or
stalks, rice husks, nut
shells, leaves, coffee

parchment, used
chopsticks or meat
skewers etc.
The materials used

must be dried. They
must also be similarly
sized.
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Practitioner
Tips:

Testing Biochar
Quality
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Mitigation of
Climate Change
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Thank you!
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Special Thanks to:
Dr. Karl Frogner
Koen Van Looken
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For more information:
echocommunity.org
biochar-international.org
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