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Overview

• Pe a t in Growth Me dia

• Biocha r in Growth Me dia

• Me thodology of Re se a rch

• Re sults

• Conclusions
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Optimal Growth Media for Plants
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• Sta bility a nd a e ra tion

• Wa te r a nd nutrie nt re te ntion

• Ste rility

• Optima l pH (5.5 – 6.5) – a ffe cts nutrie nt a va ila bility 

• Low bulk de nsity

"Ima ge s ge ne ra te d by AI using Sta ble  Diffusion"
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Peat in Growth Media

• Sta ble  a nd ste rile  e nvironme nt 

• Low bulk de nsity a nd high porosity (a e ra tion)  

• Good wa te r a nd nutrie nt re te ntion 

• pH 3.5 – 5.5                   Lime  a ddition (e .g . Ca CO3) 

• Na tura l pe a tla nds – Ca rbon sinks

• Pe a t mine s – GHGs e mitte rs 

4"Ima ge s ge ne ra te d by AI using Sta ble  Diffusion"
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Peat Substitutes

• Coconut Coir

• Compost

• Wood 

Fibre / Chips/ Ba rk/ Sa wdust

• Rice  Hulls

• Biocha r

5"Ima ge s ge ne ra te d by AI using Sta ble  Diffusion"
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Biochar as Substitute for Peat

• Sta ble  a nd ste rile  

• Low bulk de nsity a nd high porosity (a e ra tion) 

• Good wa te r a nd nutrie nt re te ntion 

• In pe rma ne nt culture s a cting a s Ca rbon sink  

• Mostly a lka line  (> pH 8) 

 Ca use d by high inorga nics conte nt

 Post-tre a tme nt ra the r difficult
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"Ima ge  ge ne ra te d by AI using Sta ble  Diffusion"
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Biomass pre-treatment

• Inorga nics re mova l prior to pyrolysis via  a cid  wa shing

• No ne e d to wa sh the  a cid out of the  fe e dstock

  Lowe r wa ste -wa te r production

• Re sidua l a cids will la rge ly boil off during the  pyrolysis

 Ace tic a cid  boiling point 118 °C

 Sulfuric a cid  boiling point 337 °C
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"Ima ge s ge ne ra te d by AI using Sta ble  Diffusion"



TC BIOMASS ANDREJ SANER
11 SEPTEMBER 2024 POSTDOC

Methodology
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• Bioma ss – Willow bra nche s cut in e a rly spring

 Coa rse  (2-3 cm) a nd Fine  (0.5-1 cm) fra ctions

• Pre wa shing (soa ke d for 2-4 hours a t 1:10 m:V ra tio): 

 Unwa she d

 Wa te r 

 Wa te r -> a ce tic a cid  (0.2 M) 

 Wa te r -> sulfuric a cid  (0.2 M)

• Pyrolysis : 300 – 600 °C with 30 min. re side nce  time

"Ima ge  ge ne ra te d by AI using Sta ble  Diffusion"
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Effect of Sulfuric Acid
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Drying a t 105 °C
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Biochar Yields
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Van Krevelen Diagram
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Ash Content
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pH

13

3.5
4.5
5.5
6.5
7.5
8.5
9.5

10.5

300 °C 400 °C 500 °C 600 °C

pH

Coarse
Unwashed Water Acetic acid Sulfuric acid

3.5
4.5
5.5
6.5
7.5
8.5
9.5

10.5

300 °C 400 °C 500 °C 600 °C

pH

Fine
Unwashed Water Acetic acid Sulfuric acid



TC BIOMASS ANDREJ SANER
11 SEPTEMBER 2024 POSTDOC

Conclusions

• Bioma ss pre -tre a tme nt wa s e ffe ctive .

• Significa nt re mova l of inorga nics via  a cid  pre -tre a tme nt.

• Pa rticle  size  d id  influe nce  inorga nics re mova l a nd the  fina l pH.

• A combina tion of sulfuric a cid  pre -wa sh a nd 400 °C pyrolysis ca n 

produce  sta ble  b iocha r with pH be low 6.5. 
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