


Validate the technical performance
of a two-stage thermal-catalytic gasification process

Verify the economic viability
of the integrated waste gasification process



Design, Fabricate, Construct, Start-Up, Test

Operate the gasification/reforming process
Using RDB input of 3-pounds per minute,

Operate the thermal-chemical gasification process
with over-all Stoichiometric Ratio (SR) =0.28,

Operate pulse-deflagration burners
that heat and power the gasification & reforming process
firing the pulse-detonation burners with excess air.



Evaluate, Transfer Knowledge

Establish Process Heat & Mass Balance
using ASPEN process modeling.

Confirm the projected installed-capital cost
based on a 300-ton/day modular system.

Estimate Carbon footprint
Life Cycle Analysis through GREET.
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The Basic Chemistry of Gasification

C,H, + H,0 + O, - aH, + xCO

For example:

W0~ i oy

4CH+ 2H,0+0, mPH, + 4 CO
(Hydrocarbon) (Water) (Oxygen) (Hydrogen) (Carbon Monoxide)

Water Shift Reaction: CO + H,0 =>CO, + H,



Gasification
Technology
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>
(H; + CO)

Feedstocks

* Coal

» Pet coke
 Asphalt

* Heavy Oil

* Vacuum Residue
» Natural Gas

Gasification

— Greenfield
—> Hydrogen

—> Refueling
—> Site repowering
—> Steam

—> Power
—> Formaldehyde

—> MITBE

—> Acetic acid
—> Amine

—> DME

'@ » Ammonia [ Urea

—> Ammonia nitrate/sulfate
—> OxochemicalsButanol, Ethylhexanol

—> Methanol

— QU LU ELELC)— Substitute natural gas

—> QLR CRI[I[«EP9—> Transportation fuels
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Refuse Derived Biomass (RDB)
Compared with MSW, Plastic, Pulp

Rev 1
Pilot ~ Pilot  Pilot Demo Proposed
40t/d Pap+Plas Battelle Design
700 °C Mixed  Raw
HHY, MunWast MunWast Plastic MW~ Pulp Waste  MSW RDF
Btu/scf Mol%  Mol% Mol%

3774 3174 754 334 315 351 4843 4731 47.6-31
501 493 122 442 488 86 706 6.61 645
179 161 126 1.28 02 099 068 1.2-1
0.5 0.7 01 047 463 03 015 014 04-03
0.7 043 21 1029 12 0.64 0 151.0
209 306 97 2805 281 208 29.92 3471 34-27.2
214 28 05 311 232 138 13.31 20-12
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