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Performance Characteristics

Operational Performance

A rich history of commercial performance with steam reformation over the last 30 years has been achieved in the
radioactive waste industry by companies such as Westinghouse and Energy Solutions (formerly Duratek). Elementa
has refined and tested the process for the last 5 years on everyday waste streams and feedstocks including MSW,
wood waste and purpose-grown crops. Our commercial demonstration plant (CDP) in Sault Ste. Marie Ontario has
been running successfully since October, 2007. This plant has been given Ontario Ministry of Environment Certificate
of Approvals (Air and Waste) and our output syngas and emissions have been verified by third parties.

Typically incineration converts approximately 20% of the flue gas thermal energy into electrical energy whereas the
Elementa Process is able to convert up to 60% of product syngas into electrical energy. This provides a three-fold
electrical energy benefit quotient for EP while reducing by two-thirds the volume of greenhouse gases per unit of
electrical energy generated.

The output syngas is used as a fuel for the the EP kiln heating process, creating a self-sustaining, closed-loop
conversion process independent of external electrical power supplies or other energy sources.

Elementa’s performance metrics as compared to Guideline A-7:

Parameter Units _ Ontario EU California Elementa
Guideline A-7 Limits Source Test

Parameter particulate matter (PM) mg/Nm?3 17 9 16 0.34
cadmium ug/Nms3 14 46 10 0.04
lead pg/Nm3 142 n/a 140 0.63
mercury pg/Nm3 20 46 60 0.14
dioxins and furans ng/Nm?3 0.08 0.092 9 0.002
hydrochloric acid (HCI) mg/Nm?3 27 9 27 0.59
sulphur dioxide (SO2) mg/Nm3 56 46 56 8
nitrogen oxides (NOXx) mg/Nm3 207 183 202 177
organic matter mg/Nm? 66 9 n/a 1.214

* Note that NO, emissions as tested represent flare NO, values whereas for typical gas turbine power plants this would be in the order of ~80 mg/Nm

3

or less, by design, as defined by manufacturers such as GE, etc.
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Comparision Table

Parameter Incineration Gasification Plasma Systems The Elementa
(typical) Systems (various) (various) Process
Capital Cost ($M/net MW) 61012 5t07 5t09 3to5

Scalability

Limited Modularity
Scalable

Limited Modularity
Limited Scalability

Limited Modularity
Scalable

Complete Modularity
Very Scalable

Energy Use of Process

Need to Modify Waste
Feedstock

(aside from extraction of
metals)

100% of energy is contained

in noxious exhaust gas, which
must be cleaned and then the
heat captured by steam is
converted to electrical energy,
limiting conversion efficiency to
approximately 20%

Must be dried and sized, small
particles not used

A significant portion of the
feedstock energy is used as
a heat source for the process
via direct combustion, not
recoverable as electricity

Most systems cannot handle
waste material variability (thus
not suitable for MSW) and
feedstock must be dried

Syngas is converted to electricity
to run the plasma arc, at a
substantial conversion loss, a
significant penalty for final plant
output efficiency

Requires high BTU value of
feedstock (high % of plastics)

A direct feed of clean syngas
powers the kiln conversion
process, maximizing simplicity
and plant output efficiency

Used wet-as-received

Energy Conversion (MW/MW 17%3 12% to 16% 15% to 25% 34%

feed)?2

Waste Mass Reduction (%) 75%3 85% 90%5 90%

Waste Volume Reduction (%) 85%3 93% 98%5 98%

Dioxins & Furans (ng/m3) large some Not detectable Not detectable
Fly Ash (Kg/tonne) 8.04 0.96 (and bottom ash) 0.0095 0.009

1 TPD means the tonnes (1000 Kg) per day of feed material

2 Electrical Energy Conversion of Input Feedstock, based on HHV of Input Feed

3 This data is from the Algonquin MSW incineration plant
4 This data is from best Finnish Incineration Biomass plant as opposed to Algonquin MSW plant
5 These data points assumed to be as good as EP data.

Elementa Process Data Notes:

EP data is from a 100KT MSW plant with a total electrical power of ~ 25 MW

using a 55%. Combined Cycle System.

Dioxins & Furans as measured by Energy Solutions at 0.0003/m3 (Guideline
A-7 limit is 0.08 ng/m3). Thus the EP production of Dioxins & Furans, absent
any gas cleaning, is approximately 3.75/1000 of the Guideline Limit.

Fly Ash (Inert Residual) as measured in COREM tests
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Clean Energy Systems

Elementa will be pleased to quote on a design-build-operate solution
to convert your waste or resource materials into clean energy, ethanol
and hydrogen.

Technology Transfer Partnerships

Elementa is seeking visionary partners with operational expertise
and finance capability to develop geographical markets and industrial
applications.

Research & Development
Collaboration

Elementa wishes to collaborate with industrial labs, corporate R&D
groups and academic institutions to develop new applications,
process refinements and product harvesting opportunities.

Call Us Today for a Cleaner Tomorrow

o
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Elementa Group Inc.
11 Bond Street

St. Catharines, ON
L2R 4Z4 Canada

1-888-687-1901

Contact Information:

Tom Hughes
Executive Vice President

Direct: +1 905 687 1900 ext. 228
thughes@elementagroup.com



