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Chemical and physical properties 
of biochar versus feedstock



Poll: 
If you convert these feedstocks into biochar, what happens 
with the P and K concentration?

Concentrations 
1. increases with factor 5-6
2. decreases with factor 5-6
3. increases with factor 3-4
4. decreases with factor 3-4

Feedstock versus biochar



Feedstock versus biochar
pH-H2O EC P K Mg Ca

- µS/cm g/kg DM
Miscanthus Feedstock 7.8 110 0.9 3.1 0.8 4.1

Flax 6.5 89 0.5 1.9 0.3 2.1
Miscanthus 400°C 9.5 160 2.2 9.2 2.1 10.7

Flax 8.7 42 1.2 7.3 1.2 6.1
Miscanthus 650°C 9.8 392 3.6 13.8 3.3 17.0

Flax 9.1 191 2.1 7.9 1.2 4.8



Growing
medium

Precise application of 
resources (water, 
fertilisers, energy)

High potential for 
recycling water 
and nutrients



CEC: cation exchange capacity (cmolc/kg DM)
- Peat: 130
- Biochar: 30-95

Porosity (volume%):
- Peat: 95
- Biochar: 94-97

Interaction with nutrients:
- Peat: K retention
- Biochar, low retention, source of K

Porosity, CEC, Interaction



Poll: 
If you mix biochar in pure sand at 10% volume, what is then 
the expected change in pH?

1. pH decrease by min. 1 unit
2. pH decrease by max. 1 unit
3. pH increase by max. 1 unit
4. pH decrease by max. 3 units

Feedstock versus biochar



Effects of biochar on pH

Two kinds of carbon:
• OC: organic C
• IC: inorganic C

• “CaCO3”
• causes buffering versus acidification

• Low: lime replacement
• High: > optimal pH

Biochars from woody feedstocks:
- pH (water): 8.0-9.8
- IC < 0.02%/DM
- pH increase in sand (10 vol%): max. 0.5 pH units



Score for use in growing media

Suitability score for use in growing media blends:
Peat, fertilizer and lime replacement value1 16
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