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biochar does not have the same chemical and physical properties (Mukherjee et
al, 2013). Both the feedstock type and pyrolysis conditions determine the Images

physical and chemical properties of biochar (Downie et al., 2009; Novak et al., 2009;
Ronsse et al., 2013; Ahmad et al., 2012; Keiluweit et al., 2010). It is therefore important to

understand the properties and production methods that render biochar Scanning Electron Microscopy (SEIVI) :
useful or harmful to specific desired chemical-physical properties of soil. The samples pyrolyzed at 300°C were placed on carbon tabs and SEM stubs
before gold plating. Samples were then examined using the Hitachi SEM.

The results of linear regression analysis show a significant effect for both
pyrolysis temperature and feedstock on biochar characteristics. Pyrolysis
temperature affected biochar yield, surface area, and cation exchange
capacity of biochar from every feedstock (p < 0.01, R? 0.78-97), except
surface area of perennial rye straw. Likewise, feedstocks had a significant
effect on biochar yield, surface area, and cation exchange capacity at every
temperature (p < 0.05 with R20.11-0.81).

The cation exchange capacity of a biochar is important for soil amendment
which aids plant growth (Atkinson et al., 2010), and aliphatic functional groups
provide nutrient exchange sites for retaining soil nutrients (peng et al., 2011).
Aliphatic functional groups also determine its hydrophobicity (Novak et al., 2009).
Therefore, biochar use as a soil amendment is only effective if the proper
characteristics such as functional groups are produced. Before applying
biochar to soil, It is important to know biochar’s productivities, cation
exchange capacity and surface area and topography of biochar.

Conclusions

Feedstock properties and biochar production methods affect the resulting

S LT o biochar CEC and surface area. The examined types of biochar could be used in
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Biochar is typically made at a low pyrolysis temperature of <400 °C. Low
temperature gives biochar numerous surface functional groups and a high
cation exchange capacity (Gaskin et al., 2008; Glaser et al., 2002; Novak et al., 2009).
Aliphatic functional groups present in biochar improve its sorption capacity
(Sun et al., 2011). On the contrary, biochar production at > 400 °C increases the
aromaticity of the biochar and decreases surface functional groups because
of dehydration and decarboxylation (Baldock & Smernik., 2002; Downie. 2009).

area in poor or sandy soils. Further research is needed to investigate the impact
of pyrolysis temperature on other important characteristics such as aliphatic
functional groups which determine hydrophobicity (Novak et al., 2009).
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