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Performance of biochars as soil amendments depends partially

on their ability to imbibe and hold water, and release it to plants.

In addition to surface chemistry, these properties are controlled

by the pore structure of the materials, which is characterized by,

e.g., porosity, pore size distribution, pore connectivity, specific

surface area etc. Structural properties of biochars can

significantly vary depending on the used feedstock, processing

method and process conditions. In this work we demonstrate the

use of x-ray tomography in biochar characterization by analysing

pore structure of two different biochars. We observe that

materials have clearly different structure.
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METHODOLOGY 

• X-ray computed tomography is a non-destructive imaging

technique that is used for characterization and visualization of

internal structure of porous media

• Three dimensional reconstructions of biochars were acquired

using an Xradia MicroXCT-400 tomography scanner

• Image analysis was utilized to quantify the pore structure

• Two materials were scanned and analysed in this preliminary

study, HTC-processed coffee cake (see poster Wikberg et al.)

and pyrolysed willow samples

• Size of the imaged samples was approximately 1 mm and

image resolution 1 mm

Visualizations of imaged samples (Figures 1 and 2) reveal that

the two samples have clearly distinguishable pore structure on

qualitative level. Willow tracheids induce an obvious anisotopic

structure while the coffee cake sample has a more uniform

structure.

Figure 1.Tomographic reconstruction of a willow biochar sample pyrolysed in 

320°C. 

Figure 2. Tomographic reconstruction of a coffee cake sample obtained by 

HTC.

Image analysis was used to quantify the pore structure. Willow

sample had a porosity 41% and coffee cake sample 73%.

Further, specific surface areas were 159 mm2/mm3 and 138

mm2/mm3. Pore size distributions for the samples are shown in

Figure 3.

Figure 3. Pore size distributions for willow (left) and coffee cake (right) samples

Figure 4. Cross sections of the willow and coffee cake samples. Black and white 

colours indicate pores and solids, respectively.

The differences in pore size distributions result from the

contrasting pore characteristics as further illustrated by the cross

sectional slices in Figure 4.


