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Progress of the research on the properties of biochars
and their influence on soil environmental functions

YUAN Jinhua'?, XU Renkou'

1. State Key Laboratory of Soil and Sustainable Agriculture//Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: In the partial or total absence of oxygen, thermal decomposition of plant-derived biomass can be manipulated to yield a
solid carbon-rich residue generically referred to as biochar. The research on biochar has received a wide attention recently because of
its potential applications in various areas including agriculture, environment protection, and carbon abatement by increasing the car-
bon sink in soils. This article summarizes various basic properties of biochars and their effects on soil environmental functions and
discusses the future trends in this area. Biochars contain large amounts of nutrients, which can enhance nutrient cycling and plant
growth. One important property of biochars is that they are commonly alkaline and thus can ameliorate soil acidity and reduce the
toxicity of aluminum and heavy metals to plants. Many oxygen-containing functional groups such as -COOH, -COH, and -OH are
present in biochars. These functional groups can increase the cation exchange capacity (CEC) of biachars and in turn increase the soil
CEC when biochars are applied in soils. Biochars have a high adsorption capacity for organic pollutants and heavy metals and thus
can be used to remediate contaminated soils. With enriched porous structures, biachars can increase the porosity and water retention
capacity of soils and can thus reduce soil bulk density, which is beneficial to root growth. Biochars are carbonaceous materials that
contain polycyclic aromatic hydrocarbons with an array of other functional groups. This feature is responsible for the high chemical
and biological stability and strong resistance to microbiological degradation observed for biochars. It is also responsible for the en-
hanced carbon sequestration capacity for soils and the reduction in the release of carbon to the atmosphere. This article should be of
interest to large groups of researchers in various areas such as agricultural waste utilization, sequestration of carbon and its emission
reduction, remediation of contaminated soils, and amelioration and management of soils.

Key words: carbon sequestration and emission reduction; physicochemical properties of biochar; remediation of contaminated soil;
soil fertility
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