Biomass
















“Our forests are one of the most
important allies we have in the
battle against climate change.”

“Trees are the only practical way
we have to remove CO, from the
atmosphere.”
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BIOCARBON:

The Carbonization of
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Particulate = 13 mg/cum
SO, = N.D.
NO, = 28 ppm
CO = 34 ppm
Volatiles = 9 ppm







BIOMASS

DRYING

Dehydration
Decarbonylation

Carbonization
Depolymerization
Radical formation

COOLING

BIOCARBON
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Hemicellulose || Cellulose Lignin
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120 Cto 200 C
— dehydration



« 220Cto 260 C

— Hemicellulose degradation
* Water
* Hydrogen
e Carbon dioxide
e Carbon monoxide
Methane
Acetic acid
* Methanol
e Furfural



* 200Cto300C

— Torrefaction zone



« 250Cto350C

— Cellulose degradation
e Carbon dioxide

* Biocarbon
* Tarry vapours



e >280C

— Lignin degradation
e Carbon monoxide
 Methane
* Ethane
* Methanol
e Acetic Acid
* Acetone
* Wood tars
* Biocarbon



e >330C
— Aromaticity rises

— Carbon content rises
— Graphene sheets appear



e >600C
— Gasification

— Activation
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BIOCARBON:

The Renewable Option for Coal



Coal

360 million years

Winutes
Biocarbon






Coal Biocarbon

* Bijomass * Bjomass



Coal Biocarbon

e Carboniferous * Carbonization
* 360 MM years ¢ 100 minutes




Coal Biocarbon

e Fossil fuel



Coal Biocarbon

e 60% to 90% carbon e 70% to 90% carbon



Coal Biocarbon

* 10% to 40% VM * 10% to 40% VM



Typical Analysis

Powder Pittsburgh Biocarbon
River Basin Seam

Carbon % 51.2 73.6 84.9
Hydrogen % 3.5 4.7 1.9
Nitrogen % 0.7 1.3 0.4
Sulphur % 0.2 1.6 <0.05
Oxygen % 12.7 4.9 6.7
Ash % 4.5 13.7 6.1
Fixed Carbon % 37.5 55.7 34.9
Volatile Matter % 30.1 30.6 12.9
HHV GJ/te 20.5 30.2 30.2
HHV btu/lb. 8,800 12,400 12,400



Coal
e 7,000to 12,750 btu/Ib

Biocarbon
e 12,500 btu/Ib



Coal Biocarbon

* 10% ash * 7% ash
— 5% SIO, — 3% SIO,
—1%to 7% S —<0.05% S
— 0.2 ppm Hg — 0.003 ppm Hg
— 24 ppm As —<0.2 ppm As

— 0.4 ppm Se —<0.2 ppm Se



Alterna Biocarbon

alterna energy Inc




