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“Biochar may represent the single most important initiative for humanity’s environmental future. 
The biochar approach provides a uniquely powerful solution, for it allows us to address food 
security, the fuel crisis, and the climate problem, and all in an immensely practical manner. ” 
Prof. Tim Flannery 2007 Australian of the Year

What is biochar?
Biochars refer to the carbon-rich materials (charcoal) produced from the slow pyrolysis 
(heating in the absence of oxygen) of biomass. Recently, there has been much interest in 
biochars as soil amendments to improve and maintain soil fertility and to increase soil 
carbon sequestration. The capacity to sequester carbon in the soil can be attributed to 
the relative stable nature and, therefore, long turnover time of biochar in soil and is of 
particular relevance to the solution of climate change. While it is difficult to estimate how 
long newly created biochar will stay in the soil some suggest it could be for as long as five 
thousand years.  

Biochar may be an immediate solution to reducing the global impact of farming (and in 
reducing the impact from all agricultural waste). The burning and natural decomposition 
of trees and agricultural matter contributes a large amount of CO2 released to the 
atmosphere. Biochar can store this carbon in the ground, potentially making a significant 
reduction in atmospheric Greenhouse gas (GHG) levels; at the same time its presence in 
the earth can improve water quality, increase soil fertility, raise agricultural productivity 
and reduce pressure on old growth forests.

In specific locations - e.g. at the tropical forest frontier in Central Africa amongst ultra-
poor communities of slash-and-burn farmers - biochar may become the kernel of a highly 
integrated sustainable development and poverty alleviation concept that can tackle key 
issues simultaneously: hunger and food insecurity, low agricultural productivity and soil 
depletion, deforestation and biodiversity loss, energy poverty (and related health problems 
such as indoor air pollution), and climate change. In this concept, multiple mitigation 
benefits would come from the char in the soil (carbon sink), the avoided deforestation 
and its associated emissions, and the emissions avoided by making a switch from cooking 
with unsustainably harvested fuel wood on inefficient open fires to more efficient biochar-
generating, small-scale energy production.

Current biochar projects are small scale, though recent technological developments 
show that organic matter can be efficiently turned into biochar using advanced pyrolysis 
processes, potentially making a significant impact on the overall global carbon budget.

How is ‘biochar’ made?
Biochar is made by heating biomass under oxygen-limited conditions (e.g. slow pyrolysis). 
Feedstock biomass can include forestry and agricultural waste products, municipal 
greenwaste, biosolids, animal manures, some industrial wastes such as papermill wastes.
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Is it safe to use?
Prior to the large-scale endorsement of biochar usage, its safe use with regard to human 
and environmental health needs to be assured. Pyrolysis systems that meet strict emissions 
standards have been demonstrated. Some biochars have been tested for toxicity, and 
found to meet guidelines for dioxins, PAHs and heavy metals, The OECD ecotoxicological 
test involving response of earthworms has demonstrated lack of toxicity of biochar made 
from paper sludge. Air emissions from biochar production, and composition of the biochar 
product, are highly dependent on the production systems and the biomass feedstock. 
Therefore it is critical that the safety of all proposed facilities is assessed.

Is it economically viable?
The economic viability of biochar is dependent on the price of the product and the benefits 
to the user. The price will be affected by the cost of feedstock (which may be negative in the 
case of biomass that would incur a waste disposal fee), and returns from renewable energy 
generated in the pyrolysis process. Financial benefits to the user may include increased 
production and reduced fertiliser requirements. Furthermore, the biochar producer or 
user may benefit from some form of carbon credit under an emissions trading scheme: 
the producer could receive credit for stabilising organic carbon, avoiding emissions from 
decomposition; alternatively, the landholder may receive credit for increasing the soil 
carbon stock in his field where biochar is applied. 

What are the environmental and societal benefits?
Models exist for viable agronomic use of biochar in subsistence agriculture. However, 
appropriate technology and policy needs to be implemented to deal with environmental 
issues such as methane and particulate emissions, that could contribute to climate 
change and human health risks. Socio-economic constraints and benefits are not 
adequately researched. Higher crop yields resulting from biochar applications would be 
expected to mitigate pressures on land and would also have relevance to land restoration 
and remediation. Other environmental benefits may include waste re-use and avoided 
landfill, offset of fossil fuels through renewable energy production, carbon sequestration, 
potentially reduced soil emissions of non CO2 GHGs, improved crop performance and 
biomass production.

This article has been edited. Read the full version here: https://www.dpi.nsw.gov.au/
content/research/topics/biochar
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