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Biogas and biomethane, clean energy sources
Technological solutions for a renewable future from Schmack Biogas

Biogas has one of the greatest development
potentials of the various renewable energy
sources. The UN report on renewable energy
lists biomass, biomethane and cogeneration as the key technologies needed to fight
climate change.
Biogas is doubly important and an interesting source of energy. First of all, it responds
to the country’s energy needs. Secondly, it
is a renewable energy source that does not
release new CO2 into the atmosphere. So can
actively contribute to fighting the greenhouse
effect. But there is more. Suitably purified
biogas is in all respects similar to fossil
methane. Bomethane is a sustainable energy
source. Inthe light of current regulations, it
will play a very important role in the european
energy balance in the near future.

The carbon dioxide released during the
process is equal to that fixed by the plants
that have entered the cycle directly (fruit and
vegetable waste, dedicated crops, etc.) or indirectly (human or animal food, whose waste
then entered the biogas and biomethane
production process).
The biomass that can be used is the most
varied. The organic fraction of municipal solid
waste (OFMSW) and agro-industrial byproducts are particularly important, but animal
manure or energy crops can also be used.
However, the bacteria, consisting of living
beings, must have a balanced diet: therefore
the feeding plan has to be studied with our
experts.

What is biogas and how is it produced

Schmack Biogas is specialised in the
construction of biogas and biomethane
plants.

Biogas is a gas mixture that is produced
naturally by special bacteria, in the absence of
oxygen, starting from organic raw materials.
The biomass, inserted in hermetically closed
environments (the fermenters), is attacked
by the bacteria. This breaks down complex
organic substances (carbo- hydrates, proteins,
fats), simplifying them through the four stages

The advantages of biogas
 Biogas provides both electrical and thermal
energy, and fuel, in the form of biomethane.
 Biogas guarantees production: production
takes place 24/7, 365 days a year. It can
also be stored directly or as biomethane.
 Biogas production does not depend on

of anaerobic fermentation. Biogas is mainly
methane, typically between 50 and 65%, and
carbon dioxide, between 35 and 40%. This
fuel can therefore be used to produce electric
and thermal energy through a cogenerator, or
can be purified and made identical to natural
gas of fossil origin.

weather. It is ongoing and constant.
 A biogas plant does not only produce
renewable energy, it creates new job opportunities.

Schmack Biogas
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Schmack Biogas at your service. Since 1995

Schmack Biogas was founded in Germany, in 1995. Ulrich Schmack, son of aviculturists, had the idea of using
the waste from the family company‘s processes with
energy crops to produce electricity. The idea worked
and was so successful that neighbouring farms soon
wanted their own plant. This led to the company being
established and it soon became a leading manufacturer
of biogas plants.

From the feasibility study to design, from the authorisation process to construction, from installation to startup, on to routine and special maintenance, Schmack
Biogas offers a complete service: proven German
technology entrusted to a highly qualified, motivated
Italian team. A single supplier of all the components for
a turnkey plant, representing, in the eyes of the most
demanding customer, a reference point for all plant
needs.

2000: the specialised laboratory
2018: news in the name of continuity
Development of plant components has been constant
over the years, as has a major focus on research. The
in-house laboratory was inaugurated in 2000. With its
unparalleled experience in the field it now has the largest fermentation test database in Europe.
2006: Schmack Biogas in Italy
The Italian branch, founded in Bolzano in 2006, has
been able to offer full support to those wanting to
become producers of electricity from biogas from the
very beginning.

In January 2018, Schmack Biogas Srl was taken over
by new Italian shareholders through a Management
Buy Out.
The company has now become the sole reference for
the design and construction of biogas and biomethane
plants with the historic Schmack Biogas brand, for Italy
and abroad. Thanks to its long-standing, consolidated
experience, the company continues its project development activities, its support and maintenance activities,
and is growing internationally.

Our plants
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Waste-operated biogas and biomethane plants

Separate collection of organic fractions of
municipal solid waste
The sector involved in the collection and
valorisation of the organic fraction of municipal solid waste (OFMSW) and of green waste
has grown continuously since the mid-’90s.
In particular, in the last years there has been
an acceleration. For example, in the European
Union between 1995 and 2016 the amount
of OFMSW has almost tripled, going from 14
million tonnes to 40 million tonnes (source:
Eurostat), compared to a decrease of the total
amount of municipal waste (-7,3% between
2000 and 2016, source: Eurostat).
Biogas production from OFMSW
The production of biogas from OFMSW is
somewhat different to the production of
biogas in the agricultural and livestock sector.
In particular, pre-treatments are needed to
reduce the degree of impurity before entering the reactors. Downstream of the biogas
plant, in order to transform the digestate into
a soil conditioner that can be used directly in
agriculture, a composting plant is needed. The
digestate can be sent to a seawage treatment
plant.
The main advantage of the combination of
anaer- obic digestion and composting or
purification is the lower olfactory impact. The
degradation stages that produce most of the
smell take place inside the fermenters, which
are sealed hermetically. The energy recovery technology best suited to the treatment
of the OFMSW is anaerobic digestion with
continuous flow fermenters: the EUCO® Titan
OFMSW and EUCOmpact OFMSW plants.

The EUCO® Titan OFMSW plants
In its waste-operated version, the EUCO®
Titan OFMSW plant consists of EUCO® horizontal plug-flow fermenters and COCCUS®
post-fermenters, suitably adapted to work
with a complex and variable biomass such
as biodegradable waste from separate waste
collection. Fermenter number and size varies
depending on the amount of OFMSW to be
treated and the size of the cogenerator or
biomethane upgrading plant.
Thanks to its efficiency, this type of plant is
the most suitable forproducing biomethane,
and to produce electricity starting from 300
kW.
The EUCOmpact OFMSW plants
The waste-operated EUCOmpact plant is
modular. Each module consists of two EUCO®
S plug-flow fermenters, with a capacity of
200 m3 each, and a technical container, the
All In One Mini Container which contains the
100 kW cogenerator and all plant control and
management systems.
The 100, 200 and 300 kW versions are available as standard.

Our plants

8/9

Biomethane upgrading plants
Carbotech Gas Systems
PSA technology for biogas purification

Carbotech Gas Systems is a pioneer company
in the treatment and purification of biogas
in Europe. It has been active in the sector
for over 30 years, and has experience in the
production of nitrogen and the treatment of
process gases, such as combustible gases
and hydrogen. In the early ’90s, it built the
first biogas to biomethane upgrading plants
using PSA (Pressure Swing Adsorption) technology, in Sweden and in Switzerland. Since
then it has continued to develop its products
which are simple to use and characterized by
low energy consumption.
PSA technology: simple and efficient
Upgrading with PSA technology is simple: the
biogas is brought to a pressure of typically 4-5
bar, dehumidified, de-oiled, and fed through
an activated carbon filter to eliminate the
sulphur compounds and any other harmful
components, such as siloxanes.
The biogas treated this way is fed through carbon molecular sieves (CMS). These capture
CO2 and other gases (NH4, any H2S that has
not been captured by the activated carbon,
odorant substances and part of N2 and O2),
thus transforming biogas into biomethane,
very similar to fossil methane.
The sieve is then completely regenerated with
a vacuum pump that removes the captured
gas from the CMS.
To ensure process continuity, CMS adsorbents work in pairs: when one is pressurised,
vacuum is applied to the other so as not to
disperse energy.
A gas analyser monitors the quality of the
biomethane. The upgrading plant control
system, housed in a special room in the
container, automatically controls all operations
and all the parameters in order to prevent
malfunctions.

Downstream of the upgrading process, the
biomethane produced can be sent to a station
to inject natural gas into the network, or to a
filling station for cylinder trailers; or be liquefied for the production of LNG, and used as
biofuel and for domestic or industrial uses.
The waste gas can be recovered for different
purposes. CO2 can be recovered for industrial
uses; special boilers made by Carbotech Gas
Systems, called ZETECH4®-System, are able
to transform the small percentage (1-2%) of
remaining methane into heat; CO2 can be
used in Power-To-Gas plants, where hydrogen
and carbon dioxide are combined to produce
additional biomethane.
Benefits at a glance
 Low energy consumption: the PSA upgrading plant does not need heat and has
limited electricity needs.
 High percentage of recovered methane.
 There is no process water to be disposed
of.
 There are no chemicals to be disposed of.
 Low maintenance costs: the carbon
molecular sieves are completely regenerated at each cycle, so do not need to be
replaced.
 High profitability thanks to state incentives.

Our plants
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Biogas and biomethane plants for agricultural and
livestock farms

EUCO® Titan and COCCUS® Titan plants
Medium and large agricultural and livestock farms could want to build plants with
power exceeding 190 kW, or be interested
in biomethane. In these cases, the EUCO®
Titan and COCCUS® Titan plants could be the
solution.
The EUCO® Titan plant has been developed
continuously since the company was founded
in 1995. It is particularly suitable for anaerobic
digestion of energy crops and in general for
biomass with high dry matter content, especially by-products. It consists of one or two
EUCO® horizontal continuous flow fermenters
and one or two COCCUS® post-fermenters.
Their size varies, depending on the biomass
used and the size of the biomethane upgrading system or cogenerator.
In the presence of biomass with a low dry
matter content, the ideal solution is r the
COCCUS® Titan plant. The anaerobic digestion part consists of one or several COCCUS®
fermenters with a volume of between 1600
and 4000 m3.
For both types, downstream of the fermenters, there will be either the technical
cogeneration containers or the biomethane
upgrading system.

Benefits at a glance:
 Fast construction and start-up: the small
tank ensures short installation times, and
the technical containers arrive after being
finished in the factory, having undergone
all safety and operational controls.
 Little space required.
 Use of flexible biomass, even with large
quantities of liquid biomass.
 Low investment and feeding costs.
EUCOmpact plants
EUCOmpact is the revolutionary compact
biogas plant dedicated to small agricultural,
livestock and oil companies. Based on the
proven Schmack technology, EUCOmpact
adapts, thanks to its flexibility, to the specific
needs of each company; not only with regard
to surfaces available, but also in terms of
biomass.
EUCOmpact is plug & produce: installation
does not require major works, nor a long tooling and start-up phase. The plant arrives set
up by the factory it is built in, tested and ready
for commissioning. Three containers will be
supplied: the two EUCO® 200 S fermenters
and the All In One container, containing the

COCCUS® Mini plants

cogenerator and the plant control and management systems. Available in 75 and 100 kW
versions.

For small plants, especially in the presence of
liquid biomass, a special version of COCCUS®
fermenters was developed specifically in
order to balance the need for compactness
and efficiency. These fermenters are a more
traditional shape, but smaller, specifically developed for COCCUS® Mini plants. They come
with volumes ranging from 800 and 1600 m3,
and contain REMEX® agitator. To complete
the plant, there are two technical containers:
the cogenerator container (available in 62, 75,
100, 122, 150 and 190 kW versions) and the
technical room.

Benefits at a glance:
 Simple installation and quick start-up: it is
set up completely in the factory, with all
components tested and supplied ready for
use.
 Less space required.
 Easily integrated with pre-existing structures.
 Flexible feeding.
 Heat available for residential and industrial
uses.

Schmack Biogas for the customer
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Schmack Biogas for the customer

Authorisation

Support and maintenance

Schmack Biogas can provide maximum support so that the authorisation process for your
plant is an easy one. Our permit department
can provide complete support to prepare technical reports, produce documents and fill out
applications required for all permits to build
the plant, guiding you step by step.

Schmack Biogas stays with you even after
your system has been started, taking care of
maintenance in a highly professional manner,
and offering the most complete biological
support. Who knows how to take care of your
plant better than who built it?
Check-ups, optimisation and revamping

Design
Experienced engineers and designers design
your plant, adapting it to your needs. A department fully aware of the specific regulatory
requirements of a biogas plant in your country.
Construction
Schmack Biogas experts follow the construction of your plant. In coordination with the
construction and safety managers, our site
and project managers monitor every construction phase. Trusted subcontractors build
the tanks install the pipes and assemble the
components.
Our start-up technicians then deal with the
biological start-up stage, to guarantee a stable
anaerobic digestion process right from the
start.

Thanks to experience, our technicians can
perform a plant check-up, either on Schmack
plants plants or on plants built with other technologies, highlighting strengths and weaknesses. Based on the result of this check-up,
we can offer the best solutions, both technical
and biological, to optimise plant efficiency.
Likewise, we can assist you in the reactivation
and renewal of plants that have reached the
end of their service life.
Upgrades and conversions
Do you have extra biomass? Do you want
to optimise and increase the production of
biogas? We can help you assess upgrading
your plant, to increase electricity production
and allocate all or part of the production to
biomethane.

Our products: the components

The PASCO feeding system
The solid biomass is loaded daily into a PASCO feeder, of variable size depending
on plant needs. The fully automated system feeds the plant in cycles of a preset
duration. Characterised by a sturdy steel structure designed to last over time, it
combines performance with low energy consumption. For those of a smaller size,
from 8 to 30 m3, the version for under-head biomass feeding and the version for
auger-operated feeding are both available. Made by Schmack Biogas Komponenten, a Schmack group company, they are also available for plants not built with
Schmack technology, which require a reliable, high quality feeder.
Dimensions: 8, 12, 16, 20, 30, 60, 80 and 100 m3.

The EUCO fermenter
The most obvious feature making the EUCO ® stand out from traditional fermenters is its shape: a parallelepiped made of reinforced concrete instead of the usual
circular tub. But it is inside that it hides the secret for effective digestion: a paddle
agitator that runs along the entire length of the fermenter.
Produced by Schmack Biogas Komponenten GmbH, the agitator is extremely low
energy consumption, thanks to direct drive synchronised motors . Made of steel,
extremely sturdy, it is equipped with long fan-shaped blades which break the substrate surface and touch the bottom, thus preventing formation of floating material,
foam, crusts or sedimentation that would prevent the release of biogas. Fermenter
temperature is kept constant through the integrated heating in the agitator shaft.
Its slow and constant movement mixes all the biomass, an essential condition
when working with raw materials with a high dry matter content, with no need for
liquid biomass. This makes it possible to operate with smaller digestate volumes,
and smaller volumes mean greater control over the biological process and lower
spreading costs.
The EUCO® is a plug-flow fermenter. Its main advantage is certainty that the
biomass will remain in the plant for a definite time, because it is forced to travel the
tank’s entire length. Hence exploiting all its potential.
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The COCCUS fermenter
and REMEX agitators
The COCCUS® fermenter can be used both as a post-fermenter in series with the
EUCO® fermenter, and as main fermenter, especially where biomass with low dry
matter content prevails in the feeding plan. The biological desulphurisation of the
biogas produced takes place in the roof of the COCCUS®, under the gasometric
dome.
The REMEX® mixing system ensures effective mixing of biomass. Made by
Schmack Biogas Komponenten, they are also available for plants not built with
Schmack technology, requiring reliable, high quality agitators.
The COCCUS® fermenters come in different volumes: from 800 to 1600 m3, for
COCCUS Mini plants, from 1600 to 4000 m3 for other plants.

Technical and cogeneration containers
Plug & Produce: this philosophy led to the development of a technical room container, to house the gas analyser and plant control and management systems; and a
cogenerator container, which also houses the heating system. These modules have
been developed specifically for our systems, based on respective characteristics
and operating parameters, ensuring the greatest possible efficiency for the entire
process.
The Tropic Variante container versions have been developed specifically for the
southern European market. It is well known that the motors lose efficiency with
outdoor temperatures above 25-30°C, until they shut down. The Tropic Variante is
designed to respond better to high temperatures.

Biomethane upgrading plants
Carbotech Gas Systems is a leading company in biogas to biomethane upgrading
plants, as it has built over 80 of the approximately 300 plants installed worldwide.
Biomethane is obtained from the purification of biogas through the PSA process,
giving it characteristics that are almost identical to those of natural gas of fossil
origin. It may therefore be injected into the natural gas network, or used as either
compressed (CNG) or liquefied (LNG) gas. Carbotech Gas Systems is specialised
in the treatment of biogas from agricultural anaerobic digestion plants, OFMSW
plants, but also from landfill or purification gas.

Schmack Biogas Srl
Via Galileo Galilei, 2/E
39100 Bolzano
Italy
Tel.: +39 0471 1955000
Fax: +39 0471 1955010
E-Mail: info@schmack-biogas.it
www.schmack-biogas.it
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