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Attractive Fuel Feedstock
Characteristics of Solid Waste

> Readily available In large quantities
> Negative cost
> High energy content

> Energy content accessible through
conventional technology
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Energy Content

> Approximately 4,600 BTU/Ib. (about 5,500
BTU dry wgt)

> In terms of oll equivalence, the solid waste
generated annually here in Wisconsin Dells
IS approximately equivalent to 7,000bbl of
oll.

Madison ~ 390,000bbl
Milwaukee ~ 2.9 x 10°bbl
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Energy Content Accessible through
Conventional Technology

> All of the current conversion technology for
converting waste to energy Is conventional
In nature and,

> all of the promising, emerging technologies
for waste to energy conversions are
conventional in nature.
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Readily Available in Large
Quantities

> We generate between 4.5 and 8.4 pounds
per capita per day, of MSW depending
upon the waste generation sectors that are
included in the definition of Municipal Solid
Waste used to develop the estimate.

> |If we consider C&D wastes we add another
136 million + tons of material to the mix,
Nationally.
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*Negative Price

» Spot market prices for land disposal of
MSW in the US range from $22 per ton -
$190 per ton.

> Even if one is located in a $22 per ton
market but, must transfer any considerable
distance, the cost could easily become
around $40 - $45 per ton, at current fuel
prices.
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Conventional Technc ///
Materials Recovery® - C /

>~ LFG to Energy

~  Gaslfication /

> Plasma Arc




Conventional Technology
Applied to Fuel Production

Primary Secondary

> Materials Recovery*

Y

Catalytic reformation*

> LFG to Energy** —  Fischer-Tropisch

reformation
- Gasification* e_o ato_
—  Bio-catalytic

> Plasma Arc reformation
> Acid hydrolysis*

> Fermentation*

A\

Distillation*
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Materials Recovery

> The first process in all MSW to enerc
except LFG to energy and mass b

////

> Inthe arena of fuels, pharm U
materials recovery is a st  1C
or poisoning of down s

///

> This drives high recove
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Gasification Te

Synthetic Natural Gas Facility with CO, Capture




Gasification In North America

> Syngas fuels 17% of the total electrical
power generation.

> Syngas Is the feedstock for catalytic
reformation of fertilizers, alcohols and
some heaver petroleum compounds such
as a synthetic diesel.
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Plasma Arc

An Ultimate Solution to Munipal Solid

Waste Disposal?
2000 Ibs Solid/Ligquid W astes

asma Arc

" Torch =500 KWH

I

Fuel Gases
400 Pounds - S L

Solid Residue g - 50
Sell - Aggregate - 9% BTU
- Metals ‘
= Bricks
.Other HEROWERYER Sell

Pyrolysis System 300 KWH
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Plasma

Is being tried as the gasification process to feed FT
reformers to form ethanol and/or methanol in three
projects in North America.

Perhaps a more economical fuel would be the
generation of Hydrogen for the steel, aerospace, or
other high Hydrogen utilizing industry. There are
several such projects proposed in the US with two
about to undergo construction. One advantage of
Plasma as a source of Hydrogen is the ability to select

waste types that optimize hydrogen production.
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Catalytic Reformation

> Chemical reformation

— Fischer-Tropisch

* Passes gas over a metallic catalyst to
reform larger carbon chain compounds
from the CH,, CO,,H,, No, and sulfur
compounds in the 'syngas'. Specific
Products are favored by adjusting the mix
of gases, managing temperature and
pressure and selecting metals to act as
catalyst. For example, a copper based FT
catalyst favors ethanol.
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Biological Reformation

> Genetically engineered microorganisms,
principally bacteria, in agueous solution,
are fed syngas. Their genetics favor
iIndividual compounds or groups of
compounds as predominate waste
products.
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MSW To Ethanol Project

W

> Lake County Solid Waste / ,
Capacity Procurement, Meril

— Disposal Capa'

MSW ///

— Three Bidde

y
py
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Current Status
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