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AN INTRODUCTION

Environment to Energy and Beyond

Sionix Corporation ("Sionix") and Pacific Advanced Civil Engineering, Inc.
("PACE"), our engineering partner, have joined resources once again to make a
collaborative offering of anaerobic biodigesters ("AD") and Mobile Water
Treatment Systems ("MWTS"), all under the banner of Sionix. Dr. Richard L.
Vetter, PhD- Dipl. ACAN and President of AGRBIO SYSTEMS, INC.
("AGRI-BIO"), with 50 years experience in the k@mestion arena, will

provide technical design and operational specification assistance. This
collaboration, like all of our endeavors with PACE and her sister companies,

will increase the visibility of Sionix in those markets where renewable waste
resources are converted to energy. While our association will initially focus on
waste from Swine, Feedlot Cattle, Dairy Cattle, and Human sources, the growth
potential from other waste products is undeniable.

T his brochure features our capabilities in BWINE INDUSTRY, with

industry specific information and statistics which will assist our customer in
systematically evaluating the pros and cons of such an investment.

Our offerings include "stand alone" AD and MWTS, products and technology
indigenous to each company individually; integrated AD/MWTS for a closed
loop system with "one stop shopping,"” including feed and manure management,
digester functionality, gas separation, power generatiematering to separate
valuable nutrients and contaminated liquids, water treatment, finish polishing,
and return for reuse; design/build engagements; and, design/build/operate
and/or design/build/own/operate/finance, each at the convenience of our
customer. In all of these cases, you, the customer, look to only one source from
"start to finish"- no confusing isolation due to separate system vendor agendas.
The entire waste treatment and power generation systems are the sole and
exclusive responsibility of one source where all components of these systems
are carefully and professionally optimized and balanced to operate at maximum
efficiency and cedependency.

The following pages represent a presentation of our resources and capabilities

on both the environmental and energy sides of the equation. Specifically
included, in addition to general information, you will find idealized system
configurations, specifications, and a valuable economic model (an interactive
version of this model is on our website www.sionix.com). Though not

referenced herein, Sionix, PACE and AGRD personnel have experience in

the application of grants and low interest loans for projects of the nature
contemplated herein. Please do not hesitate to contact any one of our member
managers for assistance on grants and loans. Contact information is included on
the back of this brochure.
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METHANE & ANAEROBIC
BACTERIA

Methane is a gas that contains
molecules of methane with one
atom of carbon and four atoms of
hydrogen (CH4). It is the major
component of the "natural” gas
used in many homes for cooking
and heating. It is odorless,
colorless, and yields about 1,000
British Thermal Units (Btu) [252
kilocalories (kcal)] of heat energy
per cubic foot (0.028 cubic meters)
when burned. Natural gas is a fossil
fuel that was created eons ago by
the anaerobic decompaosition of
organic materials. It is often found
in association with oil and coal.

The same types of anaerobic
bacteria that produce natural gas
also produce methane today.
Anaerobic bacteria are some of the
oldest forms of life on earth. They
evolved before the photosynthesis
of green plants released large
guantities of oxygen into the
atmosphere. Anaerobic bacteria
break down or "digest" organic
material in the absence of oxygen
and produce "biogas" as a waste
product. (Aerobic decomposition, or
composting, requires large amounts
of oxygen and produces heat.)

Anaerobic decomposition occurs
naturally in swamps, water-logged
soils and rice fields, deep bodies
of water, and in the digestive
systems of termites and large
animals. Anaerobic processes can
be managed in a "digester” (an
airtight tank) or a covered lagoon
(a pond used to store manure) for
waste treatment. The primary
benefits of anaerobic digestion are
nutrient recycling, waste
treatment, and odor control.
Except in very large systems,
biogas production is a highly
useful but secondary benefit.

Biogas produced in anaerobic
digesters consists of methane
(50%i 80%), carbon dioxide (20%i1
50%), and trace levels of other
gases such as hydrogen, carbon
monoxide, nitrogen, oxygen, and
hydrogen sulfide. The relative
percentage of these gases in
biogas depends on the feed
material and management of the
process. When burned, a cubic
foot (0.028 cubic meters) of biogas
yields about 10 Btu (2.52 kcal) of
heat energy per percentage of
methane meter) composition. For
example, biogas composed of
65% methane yields 650 Btu per
cubic foot (5,857 kcal/cubic .
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How Anaerobic Digestion

(Methane Recovery) Works

Biodigesters recover methane from animal manure
through a process called anaerobic digestion.
Here's how it works.

Anaerobic Digestion

Anaerobic decomposition is a complex process. It
occurs in three basic stages as the result of the
activity of a variety of microorganisms. Initially, a
group of microorganisms converts organic material
to a form that a second group of organisms utilizes
to form organic acids. Methane-producing
(methanogenic) anaerobic bacteria utilize these
acids and complete the decomposition process.

A variety of factors affect the rate of digestion and
biogas production. The most important is
temperature. Anaerobic bacteria communities can
endure temperatures ranging from below freezing
to above 135A Fahrenheit (F) (57.2A Centigrade
[C]), but they thrive best at temperatures of about
984 (36.7/C) (mesophilic) and 1304 (54.4/C)
(thermophilic). Bacteria activity, and thus biogas
production, falls off significantly between about
103Aand 1254 (39.4Aand 51.7AC) and gradually
from 95Ato 324F (35Ato 0AC).

In the thermophilic range, decomposition and
biogas production occur more rapidly than in the
mesophilic range. However, the process is highly
sensitive to disturbances, such as changes in feed
materials or temperature. While all anaerobic
digesters reduce the viability of weed seeds and
disease-producing (pathogenic) organisms, the
higher temperatures of thermophilic digestion
result in more complete destruction. Although
digesters operated in the mesophilic range must
be larger (to accommodate a longer period of
decomposition within the tank [residence time]),
the process is less sensitive to upset or change in
operating regimen.

To optimize the digestion process, the biodigester
must be kept at a consistent temperature, as rapid
changes will upset bacterial activity. In most areas
of the United States, digestion vessels require
some level of insulation and/or heating. Some
installations circulate the coolant

from their biogas-powered engines in or around
the digester to keep it warm, while others burn
part of the biogas to heat the digester. In a
properly designed system, heating generally
results in an increase in biogas production during
colder periods. The trade-offs in maintaining
optimum digester temperatures to maximize gas
production while minimizing expenses are
somewhat complex. Studies on digesters in the
north-central areas of the country indicate that
maximum net biogas production can occur in
digesters maintained at temperatures as low as
72/ (22.2KC).

Other factors affect the rate and amount of
biogas output. These include pH, water/solids
ratio, carbon/nitrogen ratio, mixing of the
digesting material, the particle size of the
material being digested, and retention time. Pre-
sizing and mixing of the feed material for a
uniform consistency allows the bacteria to work
more quickly. The pH is self-regulating in most
cases. Bicarbonate of soda can be added to
maintain a consistent pH; for example, when too
much "green" or material high in nitrogen content
is added. It may be necessary to add water to
the feed material if it is too dry or if the nitrogen
content is very high. A carbon/nitrogen ratio of
20/1 to 30/1 is best. Occasional mixing or
agitation of the digesting material can aid the
digestion process. Antibiotics in livestock feed
have been known to kill the anaerobic bacteria in
digesters. Complete digestion, and retention
times, depend on all of the above factors.

Sludge or Effluent

The material drawn from the anaerobic digester
is called sludge, or effluent. It is rich in nutrients
(ammonia, phosphorus, potassium, and more
than a dozen trace elements) and is an excellent
soil conditioner. It can also be used as a
livestock feed additive when dried. Any toxic
compounds (pesticides, etc.) that are in the
digester feedstock material may become
concentrated in the effluent. Therefore, it is
important to test the effluent before using it on a

large scale.
Source:http://www.energysavers.gov/your_workplace/farms_ranc
hes/index.cfm/mytopic=30003



