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Challenge: Current forestry sector technology is 
wasteful and has limited products 

Trees

logs

Lumber mills

chips

Pulp and paper mills
Recovery plant 

and energy 

co-generation

• Extracting only 47% value from trees  

• A highly inefficient use of a natural resource 

Waste bark, 

sawdust, 

shavings

Waste sludge, 

liquor, dregs, 

effluent, fly ash

Disposal to 

landfill and 

receiving waters
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Biorefinery technologies

Biomass waste
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Biorefinery products
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Highlights: Develop new value streams from saw dust

Saw dust

Pine 

Xylitol

(R150/kg)

Eucalyptus

Pine oil

(R40-60/kg)Xylose

Juices Plastics

Adhesives Chewing gum

Binders

Cellulose nanocrystals

($1000/kg)

Biomass waste
Dissolving wood pulp mill

(>R20 billion) CNC

Pulp

(Free)

Waste

Yield of CNC = 15% Yield of CNC = 40%

Conventional methods BIDF technology

($1200/ton)
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Biochar production is an advanced 
science

Schematic of biomass to bio-energy conversion pathways (Sharma et al. 2015)
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Production of Biochar

Anyone can produce charcoal or biochar 
but need to use kilns that use after-burning 
to reduce emissions 

• The US EPA states that afterburning is 
estimated to reduce PM, CO and Volatile 
Organic Compounds (VOC) emissions by at 
least 80%.

For small scale it is more important to:

• Keep pyrolysis activities away from neighbour

• Pay attention to the predominant wind 
direction

• Ensure that there are firebreaks
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Effect of Biochar
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Effect of Biochar
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Effect of Biochar
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Positive effects of biochar
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Effect of biochar
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Thank you!


