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TCG Global was formed in 2010 to further the commercialization of the TCG patented
gasification technology.

The company utilizes the technology use rights of one of the inventors, Marcus A. Wiley
of Wiley Consulting, LLC. Founded in 1981 as Wiley Engineering, Inc., the consulting
and engineering company has provided over 30 years of mining consulting services,
working on projects in the U.S. and internationally with a specialization in coal and
clean coal technology. Developing and constructing gasification plants has been the
recent focus of the company. Red Lion Bio-Energy, Toledo, Ohio purchased the
initial plant constructed by Wiley in 2007. www.wileyconsulting.net

TCG Global, LLC utilizes patents, and pending patents of Thermo Technologies, LLC
exclusively licensed to Thermo Conversions, LLC which under agreement provides
rights to TCG Global, LLC to design, build, own, operate, and market gasification
plants using the technology. www.thermotechnologiesllc.com

Find us on the web: www.TCGenerqgy.com
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South African Patent Issued: December 30, 2009
Effective Date: April 11, 2007

REPUBLIC OF SOUTH AFRICA REPUBLIEK VAN SUID AFRIKA

PATENTS ACT, 1978

CERTIFICATE

SA Patent number: 2008/09580

In accordance with section 44 (1) of the Patents Act, No. 57 of 1978, it is hereby certified that
Thermo Technologies, LLC
has been granted a patent in respect of an invention described and claimed in complete

specification deposited at the Patent Office under the number

Additional U.S. and international
patents pending

2008/09580

A capy of the complete specification is annexed, together with the relevant Form P2.

In testimony thereof, the seal of the Patent Office has been affixed at Pretoria with effect

from the 30 December 2009

trar of Patents
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Syngas Applications
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Full Process Schematic
B

TCG Global Gasifier
Thermo Technologies, LLC
U.S. Patents # (7,638,070),(7,857,995)
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Comparable CO, Emissions by Fuel Type
N
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CO, emissions are lower than natural gas due to the high hydrogen content of syngas



Gasification = “Greener” Coadl
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Overview of Design Advantages for

Emissions Control
.

Any emissions from the gasifier are
from the external heat source and
not from the feed stock material

Emissions

being gasified
f Syngas production is from a
Carbon thermal-chemical conversion of
FeelgpSJ?Ck carbon feed stock material
* No Combustion The gasifier is a closed sealed

pressurized vessel with no vent to
atmosphere except for in an
emergency event in which the

External heat source syngas is diverted to a flare.

May be fueled with natural gas,
propane, clean syngas, or even
electrically heated

Heat sourc>




Thermal Mass Balance
o

Btu conversion cold gas efficiency of 70% to 74% (on
a Btu basis)

T Net 70-74% Syngas
100% 90% Syngas Production
Carbon
BTU 16-20% Optionah
| = ‘
Ash-No Energy Value May Be
Externally
Fuel
Loss ueled )
\_Syngas Burner Fuel J

ASH




Thermal Mass Balance w/ FT

Coupled with a Fisher Tropsch liquid fluid facility using

the tail gas as burner fuel

Fisher
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How is TCG Technology Different?

S
1 No oxidation = provides a number of efficiencies:

o Cleaner Syngas, lower emissions

O Flexible feedstock, no pulverization or slurry requirements
0 No Air Separation Unit

0 No ceramic refractory brick — better uptime, reliability

O Recycle un-reacted carbon particles into reaction chamber

0 Efficient operation achieved at a smaller scale = enables
step-wise plant construction and capital investment
0 Modular, off-site construction
O 12-month lead time, rapid implementation

O Lower overall capital costs



TCG Advantages over Competitors
N

TCG gasification technology outperforms competitors on
several levels:

O External heating (rather than combustion) delivers the highest
quality Syngas demonstrated on a commercial scale

® Preventing pollution is less complex and less costly than controlling it

0 Modestly-scaled gasifier (~500 tons per day) makes TCG
gasification a viable solution for a broad range of challenges
®m Small footprint and rapid deployment (15-18 months)

® Multiple gasifier plants can be combined to achieve desired scale

o0 Deployable, redundant design saves capital and O&M costs



TCG Advantages (Cont.)

O

Syngas production is capable of firing gas turbines and/or reciprocal
engines

Lead time on plant delivery is 12 to 18 months

Feedstock rates (nominal)

1 250-500 TPD coal and petcoke
1 500-1,000 TPD wet biomass (i.e. wood chips, crop residue)

01 Modular design promotes quick assembly/disassembly

Small footprint 500 tpd (100°XT100°X25’)

Well designed

— Construction quality, assembly /disassembly, ease of maintenance
If scale-up or more capacity is desired, combine additional modules

Permanent U.S. patents issued and International and additional U.S. patents
pending

A COMMERCIAL SCALE REFERENCE PLANT DEMONSTRATING THIS
TECHNOLOGY IS OPERATING IN TOLEDQO, OHIO



