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Abstract 
The energy required for plants to take in 

nutrients is given by the equation: 
 

(1) ∆µ = RTln Ci/Co +z∆ E 
 

The first term is the concentration gradient (Ci 
is the concentration inside the cell and Co is 
outside the cell) and the second term is the 
electrical potential difference. [2] 

Biochar and biochar mineral complexes 
produced at low temperatures are semi-
conductors. [1] They can have a high radical 
content [3] and have Eh and pH values that 
may differ to that of the soil to which it is 
applied.  The pH of the biochar will depend on 
the balance of the alkalinity of the ashes 
relative to the acidity of the organic fraction, 
whereas Eh will depend on the electron density 
of the final product. An Eh gradient is expected 
to exist across a biochar transversal section, as 
a result of the different exposure to O2.s.  When 
placed in soils, the bulk and the local pH and 
Eh will change accordingly in response to the 
new conditions. 

Root hairs penetrate the pores and attach to 
the surfaces of biochars and biochar mineral 
complexes. [4] These roots can exude acids 
that may promote the dissolution of the ash-
fraction of the biochar; increasing  nutrient 
availability. Abiotic and biotic oxidation of 

biochar has been reported [2], thus reflecting 
the electron transfers occurring at the biochar-
soil interfaces. 

To determine the extent to which these 
processes occur, a series of detailed 
measurements have been carried out to 
determine the redox potential (i) of different 
biochars, (ii) across a section within a high 
mineral-ash biochar and (iii) of soil and biochar 
with and without plants. The results to date 
indicate that high mineral-ash chars and 
biochar-mineral complexes do alter the local Eh 
and pH and reduce the energy required for 
nutrient uptake in the roots. 
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