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A.R.C. Technologies Corporation

* Designs Plants: LFG Into Pipeline Quality Gas.

Industrial Operations, LLC

 Operates & Maintains High-Btu Plants.

Green Gas Energy, LLC

e Obtains Landfill Gas Rights/Financing.
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THREE TECHNOLOGIES USED:

1.Chemical Separation of Landfill Gases:
o Selexol.
2. Physical Separation of Gases by Membranes:
e Air Liquide or UOP.
3. Physical Separation of Gases by PSA:

e QuestAir or Guild/Engelhard or ARC.



PRESSURE SWING ADSORPTION
(“PSA”) TECHNOLOGY



PSA TECHNOLOGY:

e Used Since 1960s for Industrial Separation
of Gases.



PSA TECHNOLOGY:

*Used Since 1960s for Industrial Separation of
Gases.

Physically Separates Methane from Other
Landfill Gases.



PSA TECHNOLOGY:

e Used Since 1960s for Industrial Separation of
Gases.

* Physically Separates Methane from Other
Landfill Gases.

e Separates Gases by Molecular Sizes.



PSA TECHNOLOGY:

e Used Since 1960s for Industrial Separation of
Gases.

e Physically Separates Methane from Other
Landfill Gases.

e Separates Gases by Molecular Sizes.
 Molecular Sizes Measured in Angstroms:

- Angstrom = One Ten-Billionth of a Meter.
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METHANE LARGEST MOLECULAR
SIZE OF LANDFILL GASES:

 Methane 3.8 angstroms.
* Nitrogen 3.6 angstroms.
e Oxygen 3.5 angstroms.

e Carbon Dioxide 3.4 angstroms.
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PSA USES EXTREMELY POROUS
SOLID MATERIALS:

e Pore Openings 3.7 angstroms in Diameter.

 Think of Many Tiny Wiffle Balls with Surface
Holes Having 3.7 angstrom Diameter.

 Pore Openings Too Small for Methane but
Large Enough for Other Gases to Go Into.

e Non-Methane Gases Go Into Adsorbent
Material and Methane Passes Through.
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ARC’s New High-BTU Plant

 Completed last July: Waste Management’s
South Hills Landfill near Pittsburgh, PA.

e Design Capacities: Inlet 1,600 scfm &
Outlet 991 MMBTU/day (into Equitrans’
natural gas pipeline).

e Size 1. Standardized, skids & expandable.
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using ARC'’s proprietary PSA adsorbent
material.

 Highly automated plant control system.

e Eliminates siloxanes.
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ARC’s Two-Stage PSA Vessels

e CO2 is easy to remove but most
technologies can not remove O2/N2.

* O2 is the tightest natural gas pipeline spec
(usually < 0.2%, often less).

 ARC'’s second stage PSA targeting O2/N2
enables pipeline quality gas w/o blending.
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ARC’s Process Control System

e Uses a mass spectrometer to give
Instantaneous and continuous control over

the plant process.

o Automatically adjusts retention times in
PSA vessels for changes in gas content.

* Auto re-start and sends text alarms to cell
phones Iif parameters exceeded.
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Eliminates Siloxanes

Siloxanes: unique to LFG & digester gas.

In early 2008, Equitable/Equitrans shut out two high-BTU
plants, claiming siloxanes in the processed LFG fouled
Igniters in residential furnaces and ovens.

Issued Spec of < 0.4 mg Si/ms.
Siloxane spec spreading, e.g., Nicor.

ARC'’s Plant’s product gas is < 8% of the allowed 0.4%.
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