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Phoenix BioEnergy LLC, USA

Phoenix BioEnergy LLC is an innovative company
on the leading edge of designing and building re-
newable energy facilities using proprietary biomass
gasification technology.

Phoenix BioEnergy LLC is focusing its efforts on contrib-
uting to the world -
wide initiative to |
mitigate  global =
warming by intro- ===
ducing environmen- i
tally  sustainable Iy
biomass power sys-8
tems as a proven al- E=5
ternative to fossil
fuel systems. While
offering solutions that will increase the proportion of the
energy supply that comes from renewable resources,
Phoenix BioEnergy LLC gasification systems will also have
a positive impact on the local economy by creating jobs,
increasing the tax base and ultimately supporting local ef-
forts to alleviate greenhouse gas emissions with their envi-
ronmentally responsible, renewable and sustainable bio-
mass to electricity generating facilities.
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Gasification Innovation

Our Gasification Technology

Phoenix BioEnergy LLC combines several proprietary
technologies together for optimal Biomass conversion.

Phoeni x Bi gaHfrtaiongysténs uses starved
air gasification technology.

Phoenix BioEnergy uses a large diameter heat toler-
ant auger as a positive feed.

Phoeni x Bi galifirtationgysténs has multiple
control zones that manage moisture, gasification and
fixed carbon.

Phoeni x B i gdsificatiorg gysiesn utilizes a
horizontal cylinder with embedded air heating capa-
bility for primary combustion with flame stabilization
and controlled gas discharge.

Phoenix BioEnergy gasification systems are modular
in design and can be built in half the time of conven-
tional gasification systems.

Phoeni x Bi gaBificaiongplariisscan be used
to generate 25 to 100 MW of electric power, using bio-
mass from nearby sources. Biomass fuels consist of
residual waste from forestry and wood production in-
dustries, as well as construction and agricultural fa-
cilities .
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Gasification Innovation

What Is Gasification?

Gasification is a process that converts hydrocarbons such as woody
biomass feedstock in an oxygen starved environment until the
chemical bonds of the feedstock are broken. The feedstock is in-
jected with a limited amount of air in a high temperature pressur-
ized reactor. By depriving the fire of sufficient oxygen, the wood
does not burn, but rather gives off a flammable gas, called syngas,
which is then transformed into ash approximately 1 -5% of the vol-
ume of wood fuel. Gasification is a partial oxidation (reaction) proc-
ess which produces syngas comprised primarily of hydrogen and car-
bon monoxide. Itis not a complete oxidation (combustion) process.
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Gasification Innovation

The Gasifier




Gasification Innovation

Our Gasification Technology

Phoenix BioEnergy utilizes the auger gasifier, a combination of several
different technologies. The auger gasifier employs a horizontal chamber
having a large diameter auger; the auger is both resilient to high heat
and is abrasion resistant. Beneath the auger, the fluidized bed used to
suspend the carbon biofuel contributes heat transference through the
suspended aggregate into the biofuel; thus enhancing gasification effi-
ciency. Primary air enters the gasifier by circulating through the refrac-
tory embedded, underfire air tubes.  Above the gasifier, air enters into
one of the four air chambers, which are individually controlled sections,
wherein a desired fuel weight to air volume ratio is maintained through
out the gasifier. The carbon fuel enters the feed chamber. The first gasi-
fication section dries the biofuel, thus releasing the contained moisture;
If moisture content is excessive, it is routed through the flame stabiliza-
tion duct bypassing the gasification process. The second gasifier section
is designed to release the gas from the biofuel. The third section is a
combination section designed to complete the gasification cycle from the
second section and to begin the fixed carbon cycle. The fourth gasifica-
tion section is to gasify the remaining fixed carbon within the carbon bio-
fuel source. Exiting the gasifier, the discharging syngas that has been re-
moved from the carbon biofuel source is routed either to a boiler fur-
nace or to an afterburner to complete the combustion process. Upon de-
pleting the carbon from the biofuel, the exhaust is deposited into an ex-
haust conveying system for removal.
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Innovation

Gasification
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Gasification Innovation

Renewable Energy

Phoeni x Bi Gasiicationgy 0 s
Process can use many types of

woody biomass as fuel. This

includes wood pellets, wood chips,

wood waste, wood bark, sawdust,

etc. Abundant wood waste fuel
resources are available.

Bi omass is ocamman neutralo
greenhouse gas emissions

perspective. Using environmentally

sustainable bioenergy production

systems produces energy that is

truly renewable.

| Carbon Offset Opportunities o

& Technology will allow the facility to
& utilize a wide variety of woody

| biomass in an efficient

| environmentally friendly manner.




