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Other kinds of biochar-making 
stoves
The trench stove uses the same 
principles explained above but the 
combustion chamber is a trench in 
the ground (right). You can watch 
a video on the how to make a 
trench stove here. It requires clay-
based soils. It will not work in sandy 
soils. The stove made from bricks 
will work anywhere.

The same technology has been adapted to make stoves for other uses - from community water-heating 
stoves (below left), to stoves for recreational use (a BBQ grill below right). TLUD (Top Lit Up Draft) burners 
are common and there are several designs adapted for cooking on. However they have one critical 
disadvantage, which is that they have to operate for a fixed amount of time once lit; this is a major 
drawback when it comes to cooking.

MAKING WATER SAFE TO DRINK
Biochar water filler
Biochar produced at Spencer’s Farm in Kenya, using 
the kind of stoves described above has provided a 
reliable way of producing clean safe drinking water 
from their only water source – the local river. For 
almost twenty years they have produced all their 
drinking water in this way. Filters are made using 
biochar and a variety of readily available containers. 
They produce crystal clear water without any need 
to pre-wash the charcoal, effectively removing most 
organic compounds, including bacteria. Even water 
heavily contaminated with soap and detergent is taste 
and odour free after filtration. Commercial water filters use small amounts of highly activated carbon. 
This artisanal method achieves the same results by using a larger quantity of less activated biochar. Trials 
show that 100g of fine biochar will effectively filter  >20L of contaminated water. Read more about using 
biochar (and other techniques for filtering water) in PACE Action sheet 24: Water filters. Beware that with 
all types of water filters, water for drinking should also be boiled.
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IMPROVING SOIL
Biochar is porous, which means that when it is added to soil it holds moisture in the soil. It is also very 
good at retaining chemical compounds, including water soluble nutrients. The bonds that hold them 
within the biochar are weak and can easily be overcome by the plants - plant roots can absorb moisture 
and nutrients from the biochar just as they can absorb them from soil. This makes biochar an ideal 
storage structure for soil nutrients. It improves and maintains soil quality meaning that farmers do not 
need to fallow or abandon fields. If artificial fertilisers were being applied to soil, biochar will reduce the 
need for these. Biochar can be used on home gardens for vegetable and other crops. It is especially 
impactful on poor and sandy soils and will repair damage caused by overuse of fertilisers.
Initially, if biochar is added to the soil without being ‘charged’ by mixing with compost or other fertiliser, 
it can result in a temporary decrease in plant nutrient uptake and therefore growth, before benefits in 
productivity are seen. This is because the nutrients in the soil attach to the biochar. Once it is charged 
however, it serves as a reservoir for nutrients, they stay there rather than being leached away. It also 
provides a ‘home’ for soil microorganisms.

Charging or inoculating biochar
Uncharged biochar can improve water retention and penetration and aeration of soils, including sandy 
soils and those which are compacted or dense. But to get the most from biochar it needs to be ‘inoculated’ 
or charged with nutrients and living organisms before adding to the soil.  Once inoculated it becomes a 
self-replenishing source of nutrients: that is what makes it so special. 
Biochar can be added to compost as it is being made, along with kitchen waste and other  feedstock. 
It will then be fully charged when the compost is mature.  The Practical composting Action sheet has 
techniques for composting, in different climates and situations. The biochar should be crushed to a 
coarse sand consistency. Larger particles (>1mm) are best for aerating soil. To avoid dust, it should be 
slightly damp before crushing. It is then mixed with the organic material you want to compost at a ratio 
of up to 40% biochar : 60% compost by volume. Leave to rot down as described in action sheet 31.The 
compost will ‘inoculate’ the biochar with nutrients, beneficial bacteria and micro-organisms as it rots 
down. These will form self-sustaining communities within the biochar, and supply nutrients to plants, long 
after the original compost they came from has rotted away.  
Compost tea can be used for charging your biochar.  The process for making compost tea is explained in 
Action sheet 32: Making tea for plants.  Soak your ground up biochar 50 – 50 in compost tea for a month, 
stirring it every few days.  It then then ready to apply to the soil.   
Adding biochar to litter in animal barns (chicken, goats, sheep, cows, rabbits, etc) will reduce smells, 
reduce the number of flies, be calming for the animals and produce a more powerful fertiliser than the 
manure alone. 
Biochar can last in the soil for hundreds, even thousands of years, unlike compost or manure it does not 
rot away and need replenishing every growing season. 
Adding biochar to your compost heap or pit will reduce any unpleasant odours. 
Application. A general guide is to use 1 kg of charged biochar per square metre of land.

BIOCHAR HELPS MITIGATE CLIMATE CHANGE
How does biochar help our fight against Climate Change? 
Plants grow by extracting CO2 from the atmosphere and using it to produce biomass – the leaves, wood, 
roots, flowers and fruit. When plant biomass decomposes, when it rots down or is burned, that carbon 
and other greenhouse gases like methane are released back into the atmosphere. Each kg of organic 
carbon released into the atmosphere through decomposition, becomes 3.6kg of CO2, because each 
carbon atom combines with two atoms of slightly heavier oxygen.
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Carbon neutral cooking is good,  but Carbon negative cooking is even better.

When biomass is turned into biochar some of its carbon and gases are released but the rest stays, 
forming the solid ‘carbonised’ residue.   About 50% of the carbon captured by the plant when it was 
growing remains in the biochar. If biochar is mixed into the soil because it is ‘carbonised’, that carbon 
does not break down; it can stay there for hundreds or even thousands of years. It acts as what we call 
a carbon ‘sink’ or  ‘carbon store’.   Biochar is therefore a way of accessing the energy in biomass and 
reducing the build-up of atmospheric CO2 that is causing climate change – win : win.

Issues to be aware of
All stoves produce deadly carbon monoxide. This can be more dangerous in clean burning stoves 
because the gas is colourless and odourless. It is important to use biochar stoves in open air or a very 
well-ventilated area so that gases do not accumulate.
Never set up a stove in an enclosed space.
The authors have made every effort to ensure the accuracy and currency of the information in Africa our 
Home. The authors disclaim any liability, loss, injury, or damage incurred as a consequence, directly or 
indirectly, of the use and application of the contents of this document.
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