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The SIAD Group

SIAD is an international chemical group active for almost 100 years

in the businesses of Industrial Gases, Engineering,
Healthcare, LPG and Natural Gas;
in addition it offers energy solutions and environmental management services.




Values

ORORONORON®

Research, Experience, Geographical Commitment to Reliability, Attention to
Technology Tradition and sector Quality, Safety Professionalism social and
and Innovation and Strength diversi cation and the Environment and Expertise cultural issues

Sections

Industrial Gases Engineering

SIAD - Production and distribution of industrial, SIAD Macchine Impianti - Design, production and

specialty, food-grade and medical gases. installation of cryogenic air separation units, cryogenic

Present in 16 European countries with nitrogen generators, natural gas liquefaction systems,

manufacturing and trading companies. reciprocating compressors for process gas and air,

Tecnoservizi Ambientali - Services aimed at plus instrument air packages.

achieving environmental sustainability through the ESA - Systems, solutions and components

recovery and/or the disposal of hazardous and for industrial combustion.

non-hazardous industrial waste. Tecno Project Industriale - Systems for the
production, recovery, extraction, liquefaction and

Healthcare vaporization of carbon dioxide and biogas upgrading

Medigas lItalia / Magaldi Life - Innovative services systems. Biogas upgrading plants to purify biogas

and products for home and hospital care. produced by anaerobic digestion from organic waste,

processing scrap and by-products, ef uent from
livestock farming, crop wastes and other biomass and
plants for polishing and liquefaction of biomethane,
bioLNG and bioCO.,.

Pentatec - Gas analysis systems.

LPG and Natural Gas

Istrabenz plini Group - Production and sale of

lique ed petroleum gas and methane gas for civil and
industrial use.

Worldwide presence

Areas with full involvement
by the Engineering and Gas Sectior

Area with full involvement
and plant installations plus i
servicing by the Engineering Sectign

r

For further information: thesiadgroup.co




Food and Beve

Enhanced, protected foods, safe, innovative processes, helpful,
expert personnel

Food-grade gases f/

Bene ts Food-grade gases can be used as:

« Organoleptic qualities are preserved and  additives: substances intentionally added to
enhanced; food products for technological purposes in the

« longer shelf-life improves product saleability; various stages of food production and transport;

 optimization of production cycles increases it can be presumed that these substances or their
volumes and savings; derivatives then become a component part of the

« fewer production rejects, so less waste; foods concerned;

« higher levels of quality and food safety; e processing aids: substances that are not

 lower production costs; consumed as food ingredients in themselves

 wider territorial coverage and distribution capacity. but are voluntarily used in the processing of raw

materials, food products or their ingredients;

¢ ingredients: any substance, including additives,
used in the manufacture or preparation of a
foodstuff and which remains present in the
nished product, albeit in modi ed form.

# #

Almost 100 years of history, always in pro t and constant Unique projects, tailor-made responses: we have always
growth in revenues. been committed to developing solutions that meet the
SIAD Group has deep roots in Italy and a strong aptitude needs of customers, who are privileged partners in a

for internationalization: operating in 16 countries in the shared journey of progressive improvement.

gas sector and a further 38 countries through Service Synergies, inspiration and technological cross-fertilization
Centers for Engineeringpali growth is achieved in with other sectors of industry lie at the root SIAD Group’s
accordance with the Group’s core values. innovation processes.




Food certi cations

(Hazard Analysis Critical Control Point)
is a method for hygiene self-monitoring

designed to safeguard the health of consumers.

The international industry standard for

safety management systems in the food sector.

This certi cation scheme is aimed speci cally

at agri-food producers.

It helps companies achieve agri-food safety
standards in production process all along
the supply chain.

s

For SIAD Group personnel, fostering good relations with th&radition, spirit of innovation and high-quality research ar
customer is central to their work. We invest in skills and
reliability, and aim to forge direct relationships with all our
stakeholders. By listening and communicating, we always
serve our customers and respond to their needs quickly
and effectively, and the use of online channels makes the

approach even more transparent and innovative.

The services we offer =

Foods and production processes need
customized solutions, which can be obtained with
the support of food technologists who are not only
familiar with the various products and production
phases, but also have the experience to identify
opportunities connected with the use of gases.

Our experience in the use of our products
enables SIAD to run training courses on the safe
management of gases, including in conjunction
with the most accredited training centers.

#

interwoven with a strong bond to our territory and a rangé
of solidarity initiatives. Wide-ranging sources of stimulus
and the high level of diversi cation of our projects,

activities and interests play a key role in making SIAD thg
only Group of its kind on the Italian and world stage.

11%




The SIAD Group: solutions and expertise
In the food and beverage industry
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All the quality of traditional craftsmanship combined
with the innovation, safety and ef ciency of industrial production:
these are the bene ts you gain from using SIAD Group solutions

Benefits

 Increased production capacity.

» Higher quality: organoleptic and aromatic
characteristics remain intact. Prevention of
oxidation.

* Enhanced flexibility: thanks to the increased
shelf-life of raw materials, you can store more
products for longer with no impairment of their
characteristics.

» Resource savings: many applications enable
you to reduce the amount of electricity you use
for cooling and the amount of plastic you use
for packaging.

H INNOVATION

v ESA low-consumption burners

v Energy-saving r-PET/PLA compressors
/ TPI food-grade G@roduction and recovery

RAW MATERIALS AND PRODUCTION

Temperature control and regulation

Dairy products

Oenology

Sauce chilling

Inertization and stripping

Cryogenic grinding and other applications
Cooking of bakery products

In ation compressor

Design, production and installation
of CQrecovery and puri cation systems

Gas analysis

11




Temperature control and regulation
Processing of doughs and mixtures

Consulting, systems and food-grade gases for temperature control
of meat mixtures and doughs for bakery products

b Benefits
- » Consistently high product quality all the year
\"- round (not dependent on external
temperatures).

¢ Increased savings due to fewer rejects:
optimal consistency, flavor and mixing make
processing easier and more reproducible.

=)
|

|
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o
Exposure to heat during the processes of blending
and mixing can cause:

e proliferation of bacteria

e loss of avor

¢ shorter shelf-life.

The solution is precise temperature control,
using carbon dioxide or liquid nitrogen.

SIAD’s experience in these applications has
enabled it to develop effective heat removal
systems: for quick and economical on-site
cooling, SIAD supplies automatic cryogenic
product distribution systems that can be adapted
to suit the needs of all types of equipment.
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Bakery products

Cooling with CO, or liquid nitrogen is used in the
processing of bread and other bakery products,
where temperature control is an important factor.
When working with doughs for biscuits, snacks
and cakes, you can use carbon dioxide or liquid
nitrogen to keep the product at a constant
temperature and stop the dough rising prematurely.

Meat processing

One of the biggest problems regarding

the processing of the meat is the heat produced
during the mixing and grinding phases.

The use of CO, or liquid nitrogen ensures product
quality , through more precise temperature control,
and preserves the natural color of the meat.

. /
{/ / //
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CASE STUDY

MEAT-BASED MIXTURES:
CASE STUDY OF SIAD CUSTOMER

In a large Italian food company, the need to reduce
waiting times for introducing prepared mixes in the
line gave rise to a solution enabling a better and mo
effective production. Working together, and without
making signi cant changes to the existing processing
line, SIAD specialists added an injection of nitrogen
directly in the processing container.

Thanks to the use of nitrogen, cooling of the mix
occurs rapidly, blocking the bacterial load and
preserving the avor and quality of the recipe.
Furthermore, the line can now be used more quickly
increasing the production capacity. Problem solved!

e
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Solutions for extending your range of distribution and optimizing

Milk coagulation
and cheese forming

In cheese-making, carbon dioxide - which is
already present in milk - can be added in the
coagulation phase as an alternative to the
enzymatic method, thus lowering the pH of the
product and reducing the coagulation time and the
amount of rennet and enzymes necessary.
Similarly, in the forming phase, the use of inert gas
mixtures reduces the use of lysozyme (one of the
causes of widespread food intolerance to cheese),
thus yielding high quality even when working with
less premium grades of milk.

E],gl!l
FIND OUT MO a
[m]F
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Oenology

The evolution of the species: from the molecule to technology

The importance of food-grade gases used in the SIAD has developed solutions for:

production chain has changed with respect to the « refrigerating grapes and crushed grapes;
past: from playing a complementary role in some » operating with oxygen-de cient atmospheres;
stages to assuming a place of fundamental  reducing sulfur dioxide use.

importance throughout the entire production chain,

from grape harvest to bottling. This was possible because SIAD undertook to

reinterpret the potential of the gases according to
the changing market needs, aware that also similar
requirements, though in different winery contexts,
need different solutions tailored to the various
situations.

Hence the work method, which is realized in close
collaboration with the customer to enhance the
customer's history and speci cities.

SIAD has transformed the concept and potential of
using gases, going from the molecule to
technology, because for SIAD the gas is only a
part of what it can offer.

N
co, /e o,

CARBON DIOXIDE NITROGEN and ARGON OXYGEN
from vineyard from fermentation for micro and macro oxygenation
to fermentation to bottling and wastewater treatment

15




Sauce refrigeration
Kryos®

Immediate refrigeration for guaranteed quality

KRYOS

Benefits

 Instant refrigeration. Ideal for fast, effective cooling of products such as
sauces, creams, purees and all pumpable liquid or
semi-liquid products, including products
» Perfect for batch processing. containing semi-solid ingredients, such as
chopped vegetables.
A widely used innovation in the wine industry,
Kryos® operates in fully automated mode,
continuously or in batches.

« High refrigerating power.

[=] ;=]
FIND OUT MCr
CQGAS ABOUT THE USE OF KRYOS IN Of 4
A [=1221A
—1

H INNOVATION

? T The Krydssystem has revolutionized the
' refrigeration of crushed grapes in the winery, by
making it possible to reduce the temperature to §
desired level quickly and effectively, without any

o J g mechanical stress on the skins.
Hauid GO —47 Refrigerated Instant refrigeration keeps the characteristic
C;f;gegfgﬁgss Crﬂghﬁ‘égﬁgﬁl‘? properties of grapes (volatile organic compounds
destemmer fragrances, colors, etc.) intact.
M

To nd out more, email us at:
foodandbeverage@siad.eu

Transfer pump

16




Kryos® is located downstream of the destemmer from whose pump it receives the
crushed grapes and, after treatment, transfers them free of any previously absorbed

oxygen, saturated with CO , and refrigerated, to the next processing stage.

The liquid CO , necessary for the formation of carbon dioxide snow and gaseous CO

is drawn from a special cryogenic storage container.

e

-
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PERFORMANCE ANCODISUMPTION

Legend:

e Curve A: 400 kFr/h power
e Curve B: 200 kFr/h power
» Curve C: COonsumption
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CRUSHED GRAPES FLOW RATE t/h

» The points included in the underlying areas of the power curve|
represent possible performance in terms of ow rate of crushed
grapes and lowering of temperature.

» The specic consumption of,@0cording to the lowering of
temperature, is represented by the curve C.

PERFORMANCE

Refrigerating power: up to 400 Fr/h (*)

e Crushed grapes ow rate: up to 30 t/h (*)

» Working pressure: atmospheric

e Crushed grapes outfeed minimum temperature: +1/+2°C
e Overall dimensions: 2000 x 2500 x 3500 mm

Total weight: approx. 1200 kg.

CQ CONSUMPTION

Depending on required performance:

* For deaeration and saturation: 10-15 kg/t

« For refrigeration: 11-12 kg/t °C.

Refrigeration also involves deaeration and saturatign with CO

UTILITIES

Kryo8 requires the following:

 Instrument air at a pressure greater than 6 bar

« EE 400V, 50 Hz, Three-phase, up to 9 kW depending on the
crushed grapes ow rate.

I

(*): refers to standard types.
The refrigerating power and ow rate can be increased.

17




Inertization and strippin
Liquid foodstuffs -

SIAD has developed speci ¢ applications for the use of nitrogen
in the storage of liquid foodstuffs

Benefits

» Economical, longer shelf-life of stored
foodstuffs.

* Flexible, best obtainable qualities
for oils and fats.

» Safe, elimination of problems relating
to oxygen in processing systems.

Protection in storage tanks

To preserve perishable or chemically oxidizable
liquid foodstuffs safely and for longer, the oxygen
present in the air needs to be replaced with

an inert atmosphere.

Gaseous nitrogen is introduced into the storage
tanks and discharged to the outside in order to
keep the internal atmosphere inert and at a
constant pressure.

All this is done using systems designed by SIAD
that do not require manual operations.

Inertization with nitrogen is
an economical, safe and exible choice
for the protection of liquid foodstuffs

18




RESULTS FROM USE OF STRIPPER - CONTAMINAN

RESULTS FROM USE OF STRIPPER - CONTAMONAN

Product % Removal Val./NLiquid vol. Product % Removal Val./NLiquid vol.
Acrylamide 85 1.2 Polyester 60 1.3
Monomers 90 0.7 Esters 90 1.8

Fatty acids 50 0.9 Polyoils 20 15

Soya oil 80 0.8 Triglycerides 50 1.2

Palm oil 80 1

Olive oil 70 1

Fruit juices 70 0.7

Coffee extract 90 1.2

Wine 80 0.8

Stripping in liquid foodstuffs

The presence of volatile contaminants, such as
oxygen, in liquid foodstuffs is an obstacle to
obtaining high-quality products and, in some
cases, can compromise the ef ciency of
processing plants.

This is a particularly critical problem in the
production of oils and fats, fruit juices, wine and
beverages.

SIAD has created plants with the injection of
gaseous nitrogen that eliminate volatile
contaminants, such as oxygen, and offer high
levels of purity.

With this technology it is possible to:
» counter the problem of rancidity

» preserve the avor of products
 increase the shelf-life of products.

Also, the use of inert gas eliminates the humidity in
the surrounding air which can cause oxidation
inside the storage tanks.

Stripping is a real liquid foodstuff or beverage
cleaning operation, since it eliminates dissolved
gases (such as oxygen) and unwanted volatile
substances.

FIND OUT MO -

A

By using the line stripper it is possible to introduce
nitrogen in the form of micro bubbles.

The microbubbles dispersed in the uid produce a
large interface between the dissolved volatiles and
the bubbles themselves, thus creating a strong
concentration differential which acts as a vector to
transport the volatile substance into the nitrogen
bubbles, thus re-establishing thermodynamic
equilibrium.

19




Cryogenic grinding.and other application

Uses of gases and technologies in manufacturing processes

Increased productivity, energy saving and product quality

Cryogenic grinding

The use of nitrogen and CO, in cryogenic grinding

processes reduces the heat generated in the
processing of chili, mustard seeds, cinnamon,
nutmeg, oregano leaves and coffee, making it
possible to:
e produce ner, more uniform particles
* preserve the organoleptic and
aromatic properties
* “help” the product retain essential oils
» prevent oxidation and color change
* increase production
« avoid problems of packing/fouling of mills.

20

Cryogenic cooling

Full control of the cooling phase makes it possible

to standardize the production process.

The other advantages that can be obtained are

listed below.

¢ More control of roasting:  limits the thermal
inertia of the freshly roasted coffee.

¢ Increases product shelf-life.

e Saves energy: yields a 30-40% reduction
in energy costs in the cooling phase.

e Production of original, alternative blends:
treated coffee can leave hints of dried fruit,
which can then degrade into hints of owers
and fresh fruit.

e Shorter processing times: the use of
accelerated cooling makes it possible to
produce coffee that is ready for packaging
immediately, thus shortening or eliminating
phases such as degassing and storage.

FIND OUT MORiza




Other applications

» CO, fertilization / Hydroponics

» Treatment of rice and corn with CO
 Cryogenic treatments

* Aquaculture

e Stunning

,andN,

CO, fertilization /  Hydroponics
The chlorophyll photosynthesis of plants requires
carbon dioxide, water and light to synthesize complex
substances such as sugar and carbohydrates.
In indoor cultivation the factor limiting photosynthesis
is the concentration of carbon dioxide.
Increasing the concentration of CO , offers the
following advantages:
* 10 to 30% increase in productivity
 better uniformity in size, shapes and colors

of the various products.

FIND OUT MOI =
ABOUT THE OTHER APPLICA e

CASE STUDY
STUNNING

SIAD CAS (Controlled Atmosphere Stunning)
technology for poultry has been developed to impro
the ef ciency of slaughtering processes.

It prevents agitation of the poultry, which are left
unconscious and immobile to facilitate the
slaughtering process, thus reducing bruising and
damage to the wings.

This technology can be applied to the cages

and to other existing infrastructure: through a
multi-stage system with carbon dioxide, the birds
are desensitized and immobilized while still in the
cage, so that the subsequent phases occur with the
poultry stunned.

The process enables stunning in two or three cages
a time on parallel lines.

e

at
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Compared with electric ovens, natural gas red ovens
yield impressive energy savings

Benefits

e Compared with electric ovens, natural In direct-heating ovens (for pizzas, snacks
gas red ovens yield impressive energy and crackers), the proximity of the ame to the
savings. preparation ensures uniform baking and fast,

. Natural gas or LPG red ovens deliver higher full removal all moisture from the products.

quality in the industrial cooking of bakery
products and a high level of production
exibility.

In cyclothermic and convection ovens | the
modulation of the hot air ows generated by a
remote burner ensures perfect results even for
products that require gentler cooking, such as
snacks.

ESA IN THE FOOD SECTOR

ESA, a SIAD Group company, has been a leading
player in industrial combustion since 1974.

The range offered includes various types of burners,
electronic supervision systems, components

for uid dynamic application and on-demand
engineering solutions.

ESA is involved in collaborations with major global
brands: directly, by carrying out full revamps, and
indirectly, by supplying parts to the leading
manufacturers of industrial ovens, kilns and furnaces.

esapyronics.com



Speci ¢ solutions

ESA offers speci ¢ and customizable burners for
various food applications.

/ For direct ovens, they supply ribbon burners
that generate a stable, linear ame.

v For pizzas and pre-cooking of frozen products,
they supply Pyroline, a linear burner designed
for higher power requirements.

/ For indirect ovens, they supply the EPB series
of preassembled medium-speed burners.

/ For infrared cooking, they supply radiant tubes
and RT burners or speci ¢ burners made of
metal ber.

New patent

The new patent for individual control of air and

gas ow to ribbon burners shifts the

management of the oven from the general zone

to the individual burner, thus generating

considerable advantages:

 unrivaled cooking precision because you are
free to distribute the power where it is needed

« virtualization of zones, made up of burners
selected on a modular basis using software,
without any physical intervention, thus offering
enormous exibility and total control

« lastly, higher power, integrated mixing and a
combustion ratio of 1:5 make it possible to
design smaller, more versatile automated
ovens.

The new “EPB” packaged burners

Up 1.5 MW, for convection ovens.

Derived from products designed for metallurgy
applications, they are the ideal solution for
anyone who has experienced all the limitations
of HVAC burners and is looking for reliability and
precision for intensive industrial uses.

H INNOVATION

SAVINGS AND ECO-SUSTAINABILITY
Thelatest patented product developed by the
ESA Pyronics research center enables you to ag
the air and gas flow to each burner individually.
It reduces reject rates due to its incomparable
cooking precision, while providing flexibility and
total control through the use of extremely precise
simple control software.

OPTIMIZES THE USE OF SPACE AND CUTS (
Higher power and a combustion ratio of 1:5 mak
possible to design smaller, more versatile ovens
To nd out more, email us at:

esa@esacombustion.it
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VITONext, high energy-ef ciency, oil-free piston compressors

o
@®

GREATER EFFICIENCY  ENHANCED

The lowest speci ¢ SUSTAINABILITY
consumption Compactness
offered on the market (small footprint)

Low CQemissions

®
&

DIGITAL ENHANCED
CONNECTIVITY RELIABILITY
with SIADMI4U remote Minimum vibrations

monitoring platform

@

@

SAFETY EXTENDED
Total operator LIFETIME

protection Longer lasting
components

CONTINUOUS OPTIONS AVAILABLE

PRODUCTION Energy audits
(AVAILABILITY) No-vibration package
8,000 h of Filter silencer unit

continuous operation

(vitg:

After the success of VITO®, the first compressor
specifically designed for the r-PET and PLA
sectors , the “Next” generation is a high performing,
reliable compressor built to be efficient, sustainable
and connected, at every level.

VITO Next has longer lasting components, grants
reduced maintenance costs and higher adaptability
in harsher ambient conditions.




FIELDS OF APPLICATION
OF THE VITO NEXT LINE

> 8 T n

Water and Juices, tea and Milk Nitrogen
sparkling beverages sports drinks and dairy products

O O = ®

Beer Edible oil Pharmaceutical oil-free heavy-duty
and wine industry, chemicals high pressure
and cosmetics applications

The efficiency of VITO Next compressors translates A comprehensive range

into greater productivity for its customers thanks to . .
the optimal management of activities related to the for all elds of appllcatlon

compressor throughout its lifespan. . . .
The VITO Next line supplies completely oil-free The VITQ Next high-pressure range Is available
compressed air at 42 bar, complying with with a wide range of flow rates from 100 m 3/h (59

“SO 8573 air quality standards. cfm) to 6,000 m*h (3,534 cfm). o
The VITO Next LP low-pressure range is available
in flow rates from 600 m?3h (353 cfm) to 2,100

. 3
Low maintenance costs mh (1,237 cfm).

The VITO Next is the compressor with extended TOTAL LIFE CYCLE COST
maintenance intervals: interventions must be made
every 8,000 hours, thanks to the new design where
the moving masses are optimally balanced and the
gas speed is reduced. Its ergonomics allow fast
interventions, while the absence of vibrations allows
the installation on simple vibration dampers.

The compressor is designed for use in combination
with remote control systems - the SIADMI4U
platform.

The reduction of energy consumption linked to

increased ef ciency was the main target, positively

achieved, of the development of the new VITO Next

COMpressor.

This target has also been achieved thanks to:

- optimization of uid-dynamics in the cylinders

- heat exchangers complete with turbulators, which
allow an increase in heat exchange ef ciency

- Reduction of the gas velocity in the pipes, thanks to

SIADMI4U is a remote monitoring and diagnostic the increase in their diameters.

system that enables you to view, analyse and
manage in real time, through a smartphone, a tablet
or a PC, the operating parameters of a compressor.

PURCHASE AMOUNT

1%

MAINTENANCE

9%

ENERG

(=] 35 s] COSTS
FIND OUT MO%E%
[®] e 80%



Design, production and installation of CO , recovery and puri cation
systems in the food and beverage industry

Benefits of TPI plants

¢ Tailor-made solutions

¢ Minimum use of resources
with a reduced carbon footprint

e Optimized energy consumption

* High quality of CO , in compliance
with ISBT and EIGA guidelines

¢ TPIFU remote maintenance
and assistance (24/7).

TECNO PROJECT INDUSTRIALE (TPI)

Specialized in the production of gas puri cation/
re ning plants, TPI has a full range of suitable plants
for covering each phase of the biogas treatment:
biogas upgrading plants with membranes or with
selective solvent, biogas and biomethane
compressors, biomethane dryerar@ysis

systems and also,@iQuefaction, production and
extraction plants.

In the food and beverage industry, Tifa@e® con
achieve a 99.998% pure food-gragdpr@dct in
compliace with ISBT and EIGA quality guidelines.

tecnoproject.com



TPI FIELDS OF APPLICATION

'8
Food and Biogas and
beverage industry waste

o

Chemical and
petrochemical

Industrial gases

CO, liquefaction, production and
extraction plants

TPI plants for CO, liquefaction allow CO,, to be
recovered from CO_-rich sources (CO,>95%
content, such as from alcoholic fermentation or
downstream of CO, extraction systems).

From poor sources, such as from exhaust gas
streams (CO, content up to 10% v/v) TPI capture
plants can extract CO, and achieve 99.998% pure
food-grade CO.,,

Biogas upgrading solutions

Several technologies exist for biogas treatment
and refinement. TPI offers the best ones available.
One of this entails the use of very-high selective
polymeric membranes (HPSM) to obtain significant
flows of refined gas and high yields without the use
of chemical agents.

Alternatively a solution with selective solvents
(enriched with specific additives suitable for the
treatment of biogas) can allow the removal of CO,
without any special pre-treatment process.

27
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Omnia is SIAD’s premium gas analysis service.

The modular offering includes the supply of custom analyzers, pure gases
and metrological mixtures, training, assistance and technical support

for customers

Benefits

» Engineering of analysis systems for complex » High degree of customization to
mixtures to customer specifications. specific customer requirements.

« Installation in laboratory or supply e Continuous analysis.

of equipped cabinets.
auipp e Use of a single interface

* Automation of analysis by means for different analyzers.

of easy-to-use software. -
4 * Product traceability.

¢ Multi-component analysis.

¢ Detection levels in the order of ppb/ppm.

PENTATEQ 5.

Pentatec, a Tecno Project Industriale company that
supplies gas analysis instruments and systems

for the quality control of industrial products, was one
of Italy’s rst companies to introduce automation into
scienti ¢ instruments for monitoring quality in CO
production systems.

pentatecsrl.com



FIELDS OF APPLICATION
OF PENTATEC

+
o7 ol
Industrial gases,

pure gases and UHP
(ultra high purity) gases

RO 5

Quality Control Systems Reference
Laboratory analysis laboratories

Food industry Medical gases

Field of application
in the food industry

Gas chromatographs tted inside special racks
enable you to monitor the total purity of CO , by
analyzing various components, in accordance with
the speci cations set down in the Pharmacopoeia
and the most widely used standard, such as ISBT.

FIND OUT MORE
ABOUT OTHER FIELDS OF APPLICATION

#H DIFFERENCE

The gas chromatographs supplied by Pentatec
can be customized and equipped to determine
all the impurities required by the customer, by
adding sampling valves, valve heating systems,
additional columns and detectors for detecting
components such as sulphides, hydrocarbons,
aromatics, halogenated compounds, carbon
monoxide, permanent gases, alcohols and solve

To nd out more, email us at:
commerciale@pentatecsrl.com







Our expert food technologists help customers identify
the best solution for every type of product

Enhancing the efficiency of the agri-food chain

and making products at the peak of their nutritional
capacity accessible to everyone is one of the aims
of preserving food products.

Applications such as freezing or MAP reduce
wastage and preserve the nutritional and
organoleptic properties of foods, while also
increasing their safety.

The benefits in terms of economy and sustainability
are high, because preserving foods correctly
reduces the amount of waste to be disposed of
and the associated environmental consequences.

H INNOVATION

Thanks to its specialized in-house biology laboratq
and decades of experience, SIAD is the only comj
in the industry whose food-grade gases are
bacteriologically controlled.

SIAD’s Biology and Environmental Chemistry
Laboratory is engaged in various activities relating
to various areas of research and national and
international projects.

Using the experience and professionalism it has
built up over the yeaitssupports the development
of new projects and technologiegth a clear
commitment to safeguarding the environment.

Traceability and safety of gases

Food businesses must be able to “reconstruct
and follow a food product through every stage
of production, processing and distribution”, as
specified in EC Regulation 178/2002.

The requirement for traceability of the entire
production chain also extends to food-grade
gases, which is why SIAD guarantees complete
traceability.

For each of the food-grade gases it produces

and distributes, SIAD has implemented a quality
and food safety management system that keeps
track of each molecule from the time it is separated
to delivery to the customer, with specific checks
and controls at various points in the production
process.

PRESERVATION AND PACKAGING

e Freezing
e Carbonation and other applications
* MAP
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Product quality, ease of use, sustainability:
the bene ts of freezing have never been so highly valued

Freezing keeps freshness and organoleptic
properties intact over time; in fact, freezing a
product reduces its deterioration, since the cold
signi cantly slows down many enzymatic
processes.

CASE STUDY

CRYOGENIC FREEZING
VS. MECHANICAL FREEZING

Freezing consists of the rapid removal of heat from
the food, so that the water contained in it passes from
the liquid to solid state. The faster the process the
better the quality of the frozen food, since it reduces
the formation of macrocrystals that break the cell
membranes of the products and eliminates the loss of
liquids. Using cryogenic liquids (-196°C) gives a faster
process compared to mechanical refrigeration (-48°C),

thus obtaining a frozen product with fewer
macrocrystals and a reduced loss of liquids.

Benefits

¢ Flexibility: cryogenic freezing processes are

extremely exible and the equipmentis able to
work with high ef ciency in a range varying from
50% to 100% of its design capacity.

You can achieve very high freezing speeds
because it is possible to reach all cryogenic
temperature ranges.

The work temperature is reached in just a few
minutes.

Savings and cost reductions : The installation
of a cryogenic freezing unit requires only a
limited capital outlay , far less than that required
for a conventional plant of equal capacity.
Maintenance and cleaning requirements are
minimal, and no specialized personnel are
needed.

Lower weight loss of the frozen product.



Freezing procedure

e Crusting

* Glazing

» Cryomechanical freezing
* |QF freezing

* Immersion freezing

Crusting

Crusting, or cryogenic crusting, is a process for
obtaining the surface freezing of products.

For creamy products (e.g. in the production of ice
cream), crusting helps stabilize the shape.

Glazing

Glazing is a typical application in the processing
of sh and sh products.

After freezing, the product is immersed in or
sprinkled with water, so as to create a layer of ice.
This layer acts as a protective barrier against
dehydration or browning and also various types of
contamination.

The use of cryogenic gases, such as liquid nitrogen
or carbon dioxide has clear advantages, including
greater speed in carrying out the operation and
better quality of glazing.

Cryomechanical freezing

Cryomechanical freezing combines the

mechanical and cryogenic processes:  cryogenic
freezing offers effective surface hardening and
freezing, whereas subsequent mechanical freezing
completes the freezing process.

Cryogenic freezing pre-cools the food, removing
the heat and sealing it from moisture.

This allows the freezer to work with maximum

ef ciency and minimum dehydration.

FIND OUT MORE
ABOUT FREEZING METHODS

Other advantages include increased production
capacity, better quality and greater operating
exibility.

IQF

Individual Quick Freezing (IQF) for small products
- such as berries, mozzarella , etc. - freezes each
individual piece.

This can be done using the immersion method

or by means of traditional cryogenic freezing

with a tunnel.

Immersion freezing

Immersion freezing uses plants equipped with a
conveyor belt which passes through a “bath”

of liquid nitrogen.

By adjusting the immersion time, you can change
the percentage of product frozen. Also, to
increase the effectiveness of the plant, immersion
freezers can be combined with pre- and
post-cooling tunnels.

H soLIDITY

SIAD cooperates with the most advanced center
for research on food and beverage in order to
improve both products and work environment.
Thanks to the network of partners we work with,
we always have a solution.
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Equipment for cryogenic freezing

e Cryogenic cabinets

Spiral freezers

e Cryogenic freezing tunnels
e Drum freezers

Cryogenic cabinets

Cryogenic cabinets are used for discontinuous
operations ; the product is arranged on trays
placed on a stainless steel trolley. An automatic
system regulates the amount of nitrogen
introduced, according to the duration and
temperature of the cycle.

Spiral freezers

Cryogenic spiral freezers are versatile,
high-capacity systems that can rapidly cool,
harden and freeze a wide range of food products
while occupying only a minimum of space.

The system’s control options enable you

to vary the quantity of product to be frozen.

The system is ideal for large-scale production of
various types of product, including:

e cuts of meat

e cuts of poultry

e bakery products

¢ meatballs

e sh llets

* meat-based meals

e pasta

e pizza.

Cryogenic freezing tunnels

Cryogenic freezing tunnels feature modular design.
For freezing small amounts, the production capacity
can be increased along with volumes, whereas for
high amounts a wide range of products can be
rapidly frozen or chilled.

For in-line processing, freezing tunnels offer the
advantage of features such as modular chilling ,
automatic operation and easy cleaning and
maintenance .

The high heat exchange between the cold gases
inside the tunnel, and the product is ensured by the
movement of the gases through special ventilation
systems.

In addition, a system of infeed and outfeed barriers
minimizes air in ltration.

Cryogenic freezing tunnels can be used for a wide
variety of products such as:

* meatballs

e ready meals

* buns

» French fries

* pizza

* ravioli.



Drum freezers

Drum freezing systems effectively freeze foodstuffs
at a uniform temperature and, by rotating, keep the
individual pieces separated.

The result is rapid, careful and uniform freezing
which preserves the integrity, avor and texture

of the product.

The food thus frozen is ready to ship or be
transferred for other processing.

Main features of drum freezers:

» cooling and pre-freezing of the product
e quick installation

* welded stainless-steel structure

» exposure on all surfaces of the product
« effective freezing of small products.

Advantages

» Constant, uniform temperatures

» Preservation of the product’'s avor and quality

* The evenly frozen product remains exible
to facilitate transport

» Continuous line processing

» High production capacity and effective heat
transfer deliver signi cant time savings

» Optimization in the use of oor space

» Easy operation, maintenance and cleaning.

FREEZING, REFRIGERATION
AND FOOD PACKAGING

To obtain and maintain optimum storage conditions
for foodstuffs, deep freezing, refrigeration and
modi ed atmosphere packaging are widely used.

e Freezinginhibition of microbial and enzymatic
activities for a drastic reduction of temperature
between -15 and -25°C and for removal of water
which turns into ice.

e Refrigerationslowing down of microbial and
enzymatic activities and metabolism, for a
reduction of temperature between 0 and +12°C;
carbon dioxide and nitrogen are the gases used for
a wide variety of technological treatments.

« Modi ed Atmosphere Packagingases such as
nitrogen, carbon dioxide, oxygen and their mixtures
preserve the quality of food for signi cantly longer
than that obtainable in normal conditions.
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The E290 carbon dioxide used in water and soft drinks

is a fully edged food ingredient

The food and beverage industry is divided into
many subsegments, each of which has its own
range of processes requiring speci ¢ applications.
* Industrial carbonation

 Dripper with nitrogen injection

Industrial carbonation

Carbonation consists in adding food-grade
carbon dioxide (E290) to water and soft drinks in
general. In this application carbon dioxide is not
merely a food additive but a fully edged
ingredient. recognized by the designation E290.

That's why, in addition to complying with regulatory
requirements, SIAD attends to the production and
distribution of E290 carbon dioxide to achieve the
highest standards, such as ISBT(International
Society of Beverage Technologists) and other
standards used by major multinational companies
operating in the industry.



MANDATORY REGULATIONS

e Reg. (EC) 178/20Geaceability and hygiene.

e Reg. (EU) 231/20aadItalian Ministerial Decree
199/200%n purity speci cations of food additives
(including food-grade gas additives).

e Reg. (EC) 852/200#giene of foodstuffs (normative
reference for HACCP on food-grade gases.

e FSSC 22000roduct certi cation recognized within the
framework of the GFSI (Global Food Safety Initiative).

e |SO 2200Gafety certi cation for food processes.
e Declarations of conformity based on standards
such as ISBEtc.

Dosing liquid nitrogen in bottles

Many beverage producers, oil producers and
wineries have already adopted this solution,
which SIAD proposes in collaboration with partner
companies.

All it takes is a drop.

Located between the filling machine and the
capping machine, the dripper introduces a
microscopic drop of liquid nitrogen.

When nitrogen changes from liquid phase
to gaseous phase, its volume increases by
approximately 860 times .

Benefits

* Reduction in warehousing costs:
the increased mechanical strength of the bottle
increases its top-load capacity.

« Electricity and raw material savings:
the possibility of using lower-weight materials for
bottle production (PET or other polymers)
reduces the force required to inflate them.

* Increased shelf-life:
inertization of the liquid contents.

The dripper is a device used in the bottling
of beverages, oil, wine and so on.

FIND OUT MORE

#H DIFFERENCE

BUT WE DON'T STOP THERE!

SIAD has supplemented the requirements of
mandatory regulations, certi cation standards
and industry standards with a series of periodic
analyses that evaluate the microbiological qualit
of E290 CO

Using a proprietary analytical methodology, we
check and assure the microbiological quality

of E290 C@nd all food-grade, cryogenic and
compressed gases.

SIAD food-grade gases
MICROBIOLOGICALLY CONTROLLED!

To nd out more, email us at:
foodandbeverage@siad.eu
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Food and Beverage

The rst manufacturer to introduce modi ed atmosphere packaging
in Italy, SIAD has been supporting its customers ever since

with tailored consulting

Modi ed Atmosphere Packaging (MAP) involves
diluting/eliminating the air inside the package and
replacing it with a gas or mixtures of gas, in order to
extend the shelf-life of the product.

For MAP, SIAD has developed FOODLINE?, to meet
all speci c gas mixture and service requirements.

Benefits

* Increased shelf-life.

* Reduction of costs arising from the
deterioration of products.

» Longer storage times and better planning.
» Better product presentation.

 Increased sales because products can reach
more distant markets.

s Slad.com

FOODLINE®

FOODLINE® uses food-grade gases (nitrogen,
oxygen, carbon dioxide and argon) which, either
individually or blended, are introduced inside packs to
improve the preservation of food, or dissolved in
beverages for their carbonation.

The purpose is to prevent, or reduce, enzymatic and
biochemical degradation of the products, as well as
that caused by micro-organisms.

FOODLINE® gases and mixtures are supplied

in 14 or 40-liter pressurized containers intended

exclusively for the food sector.

All containers are equipped with:

e chrome-plated metal seated valves with residual
pressure safety system

« factory seals

« labels identifying products and production batches.

These containers have anti-contamination devices

which ensure the quality of the product in conformity
with the applicable standards.

FIND OUT MORE



Aroma+®

Developed through the collaboration of SIAD and
Almi, Aroma*®, is the most important innovation in
recent years in the eld of modi ed atmosphere
packaging of food products. Thanks to the careful
combination of food-grade gases and natural
avors, Aroma*® enhances the quality of the
products while maintaining their original fragrance
unaltered up to the end consumer.

Benefits

e Innovation: enhances the fragrances and avors
of quality products when the package is opened.

e Safety: patented application, the result of years
of research with universities and specialized
centers.

e High customization: each blend of avors and
food-grade gases is customized to enhance
the product in a unique way.

e Quality: does not alter the taste of food products
over time and can improve their shelf-life.

e Compliance: complies with Italian and European
food regulations.

e Flexibility: maximum exibility and elasticity,
thanks to simple and non-invasive installation.

e Universality: can be used on all products, from
fresh pasta to meat, charcuterie and fruit and
vegetables IV and V range.

SIAD’s expertise in modi ed atmosphere packaging
and Almi’s in avors has enabled the patenting of
Aroma*®: the innovation that enhances the quality
of the product, minimizing the VOCs that cause
bad odors in the packages, regardless of the
quality of the raw materials used.

CASE STUDY

SAUSAGE PACKAGING
WITHAroma®

We are referring to an Italian producer of fresh and
cured quality charcuterie and sausages, renowned for
the excellence and innovation of the products.

As often happens, despite excellent raw materials and
processing, at the end of its shelf-life the packaged
sausage no longer had the vivid red color and
fragrance typical of the rst day it was packaged, thus
not conveying (visually and sensorially) to the end
consumer the message of a product of excellence.
The use dfrom&® customized with a light natural
rosemary aroma gave the following results: vivid red
color maintained until the end of its shelf-life (ninth
day), reduced oxidation of the fat for a “just packaged”
look, and reduction of VOCs for a fresh aroma like that
of the rst day.

Problem solved!
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Sustainable solutions that safeguard the cold chain exibly and effectively.
Products, applications and services aimed at delivering an exceptional
customer experience

Time spent in the kitchen has halved, while Benefits
spending on eating out and home food delivery is
rising continuously. But the quality of food products « Safe transport of product.

is still essential. That's why it is increasingly

important to safeguard the cold chain, whether at
the local supermarket or the customer’s home. » Ensures flexibility and efficiency.
Our services and application dedicated to Food
Delivery and Ho.Re.Ca. (Hotel, Restaurant and
Catering) are effective, sustainable and enable * Increases product shelf-life.
customers to make savings.

* Maintains the cold chain.

» Makes beverages more sparkling.

* Increases the mechanical strength
of the filled container.

HO.RE.CA. DISTRIBUTION AND RETAIL OUTLETS

» COOGQGLNatural refrigeration
» Keg carbonation

 Home carbonation
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Food and Beverage

COOO0L®
Natural refrigeration

Natural refrigerant gases are the real green alternative to F-Gases,
because of their outstandingly low environmental impact, excellent energy
performance and availability

Natural Refrigerants

COOOL® can be used in a wide range of industrial Benefits
and non-industrial applications, such as supermarket
cabinets, containers and climate-controlled « Low environmental impact.

residential systems. o
¢ No legal limitations.

¢ Availability.
e Excellent refrigeration capacity.

Supply methods

e Tanker truck for rst charge.

» Dedicated cylinders.

‘ SUPERMARKET/RETAIL
‘ LOGISTICS HUBS

MANUFACTURERS OF FRIDGES AND DISCOVER ALL THE BENEFITS OF COOOL
FREEZERS/REFRIGERATED CABINETS

siad.com



Refrigerated transport services

In refrigerated transport systems, the refrigerant
gases normally used in mechanical cooling systems
can be replaced with carbon dioxide in liquid or
solid phase (dry ice).

The use of solid carbon dioxide is a valid alternative
to mechanical refrigeration systems.

SIAD supplies dry ice pellets and dry ice makers,
which produce carbon dioxide snow and distribute
it directly onto the products to be refrigerated.

It's a solution that maintains the correct storage
temperature and ensures continuity of the

cold chain.

Food companies that transport fresh and frozen
products, e-commerce, catering, pharmaceutical
companies or analysis laboratories: for all these, dry
ice is the most effective and exible way to maintain
the required temperatures, ensuring the safety of
the products transported.

TO ORDER ICEANDGO

[—] e
_—
==

il freddo portatile

ICEandG@s the simplest solution for transporting

all fresh and frozen products that require temperature-
controlled storage, from small-volume transport over short
distances, to large volumes over long distances, with
extreme reliability and without any outlay on refrigerators
or insulated vehicles.

On the website you can order 8 kg packs, 15 kg packs
and customized quantities of food-grade E290 dry ice,
which are delivered nationwide in 24 hours in re-usable
food-grade isothermal containers, together with concise
instructions on the safe use of the product.

9, ar

VERSATILE
From small samples
to large quantities of products

ECONOMICAL
No outlay on refrigerators
or insulated vehicles

& 5

SIMPLE EFFICIENT
Compact, Can be kept with fresh
quick to prepare products (+4°C) and
frozen products (-20°C)

=e b

RELIABLE DURABLE
Absolute guarantee that the cold Keeps the temperature at
chain remains uninterrupted20°C for journeys of up to 72 hours
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The E290 carbon dioxide used in water and soft drinks

Is a fully edged food ingredient

Benefits

e Maximum safety.
* No more returns of flat soft drinks.

e Optimization of every gram
of carbon dioxide.

¢ Re-stocking without disrupting business.

¢ No handling of cylinders.

e Possibility of proactive re-stocking.
e Efciency and cost-effectiveness

e Compact size and long life.

» Total reliability.

USES

* Ho.Re.Ca. pubs, fast food
* Public drinking fountains
* Food chain companies

STRENGTHS

» Product and service quality (FSSC 22000

and 1SO 22000 certi cation)
 Safety of minibulk supply
» Easy to manage
* Ef cient and cost-effective

HappyDrink®

HappyDrink® is the SIAD service for the supply of
food-grade carbon dioxide (CO ,) dedicated to:

* Ho.Re.Ca.

e Micro-breweries

 Public drinking fountains.

HappyDrink® delivers a constant, uninterrupted ow
of gas, from an extremely compact, low-pressure,
stainless steel recipient (minibulk), which takes the
place of traditional cylinders. Carbon dioxide is
distributed by means of dedicated, compact tanker
trucks capable of negotiating the narrow streets of
historic city centers.

FIND OUT MORE



BEER PRODUCTION AND MICROBREWERIES

* Fermentationhe must obtained after the malting,

PUBLIC DRINKING

The source of the SIAD bubbles is supplied with

Itration and cooking phases is cooled, then yeast is HappyDrifikthe service that meets the demand

added for fermentation.

for sparkling water from public drinking fountains

Yeast needs oxygen which allows its reproduction atand canteens.

the optimum density for correct fermentation.
 Dilution watethe dilution water, added after
fermentation, must be constantly controlled and .
deaerated.
The dissolved oxygen can be removed with gaseous
nitrogen which, introduced via stripping columns .
or in-line systems, “captures” the oxygen, thus
lowering the percentage present. .
e Filling of kegs and packadiegr is partially resistant
to microbiological attacks; however, it is important to e
exclude the oxygen, above all to inhibit aerobic
bacterial forms and to preserve the organoleptic
properties.
In the lling of kegs, it is advisable to carry out
inertization with nitrogen, to prevent a pH increase,
with consequent increase in acidity and the
development of acetic acid bacteria, and reduce the
possibility of other oxidative phenomena.

RELIABILITY+ ECONOMY+ SAFETY
=5

==

at the service of ne beer!

SIAD guarantees:

product quality: we make exclusive use of food-grade
CQcerti ed by FSSC 22000 Food Safety System
Certi cation

quality of service, certi ed with ISO 22000:

the highest standard in the food industry

the safety of minibulk supply: small cryogenic
containers

convenient management: no more gas cylinders to
change ef ciency and sustainability.

#H DIFFERENCE

BUT WE DON'T STOP THERE!

The minibulk is designed to be

re lled with CQof cryogenic purity,

without any need for periodic

replacement as is the case with normal
high-pressure cylinders.

HappyDrirfkmakes it possible to achieve a high
degree of product purity and signi cantly higher
safety standards than can be achieved with the
supply of cylinders.

To nd out more, email us at:
foodandbeverage@siad.eu
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Home carbonation

iISpring is the SIAD brand dedicated to the supply
of E290 food-grade CO , for home carbonation of water and beverages

Benefits

« Maximum safety and food hygiene.
» Easy to use and manage.

e Fast and easy to recharge.

iSpring® meets a wide range of domestic requirements
for the carbonation of water and beverages, for the
following applications in particular:

e home soda makers.

» domestic draft beer systems and home pubs.

iSpring provides rechargeable cylinders/cartridges with
a capacity of 450 g or 1 kg containing E290 food-grade
carbon dioxide

FIND OUT MORE
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Home soda making

iSpring® cylinders are mainly used for recharging
of home soda makers.

iSpring® is specifically designed to ensure
maximum food safety combined with ease

of use and handling.

All backed up by a punctual, efficient, nationwide
recharging service.

Homepub Dual Concept

Draft systems for premix beverages

These are systems designed to dispense premix
beverages such as beer, wine or sparkling soft
drinks, stored in stainless steel barrels

of various types and volumes.

By using compact, easy-to-connect iSpring ®©
carbon dioxide cylinders in these systems, there is
no need for any external connection other than the
electricity supply.

Homepub Dual Concept

A product has been developed in the refrigeration
field that combines design, innovation and
practicality.

A special device, fitted to the door of your fridge-
freezer, enables you to enjoy a cool beer, drawn

directly from your appliance, at any time of the day.

PARTY CUBE

The Party Cube is the SIAD Group brand dedicated
to design, production and sale of products and
accessories for parties.

The Party Cube derives from the experience

of Festa Balloon, a leading manufacturer

of helium- lled latex balloons.

The Party Cube brand now encompasses a wide range
of products for throwing the perfect party: natural
latex balloons, made in Italy in many shapes and
colors; collections of coordinated party tableware,
candles and streamers; helium cylinders,

reducers and all accessories.

« Safety and reliability
* Wide assortment
o After Sales Assistance

THE
PartyCube
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Respect for the environment lies at the heart of the MIXFLO® system
for wastewater treatment, dry ice blasting and the use of CO ,

for water well restoration

As well as being highly effective, the applications
developed by SIAD in collaboration with customers
over the years, are especially sustainable because
they use industrial gases distilled from air.

The use of solutions such as the MIXFLO® system
for water wastewater treatment, dry ice blasting to
clean surfaces subject to contact with foodstuffs,
and AQUA FREED to breathe new life into water
wells, enables companies to take certain activities
that would otherwise have a high impact and make
them environmentally sustainable not only without
any loss of effectiveness, but with an actual gain.

Benefits

e Dry ice blasting

- cleans the most delicate surfaces without
disassembling the parts and without residues.

* AQUA FREED®

- increases recovery of the pumping capacity
of wells

- eliminates hazardous by-products and special
waste to be disposed of

- ensures rapid and effective intervention.

* MIXFLO®

- efficiently and homogeneously transfers the
oxygen necessary for biological processes

- drastically reduces gaseous emissions into
the atmosphere to operate with an “isolated”,
aerosol-free system

- limits the movement of the surface of the
tank to prevent dissolved oxygen not in
equilibrium with the atmosphere from being
released into the atmosphere.

“GREEN” SOLUTIONS

 Dry ice blasting
» The AQUA FREfiDcess for water well restoration

» Wastewater treatment plants
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Clean surfaces without residue thanks to the intelligent action of CO

In short, “dry ice blasting” consists in blasting
small pellets of “Dry Ice” at a temperature of
-78.5°C onto the surface to be treated at sonic
or supersonic speed.

Combined mechanical and thermal effects (low
temperatures) are particularly effective in a wide
range of applications and industries for cleaning
with low environmental impact.

FIND OUT MORE
ABOUT OTHER FIELDS OF APPLICATION

RESPECTING THE ENVIRONMENT

Dry ice, besides being clean and safe, is also
environmentally-friendly.

The carbon dioxide used to generate dry ice

is in fact obtained as a by product of other
industrial processes.

The process, therefore, does not produce CO
or adds C® the atmosphere, but merely turns it

into another form and therefore does not contribute

to the rise in greenhouse gas concentration.

Carbon dioxide snow and dry ice

Carbon dioxide gas is liqgue ed and then
expanded, prompting it to solidify into “carbon
dioxide snow”.

With the use of appropriate mechanical
“pelletizers”, carbon dioxide snow is extruded

in the form of small pellets (dry ice), which are
blasted onto surfaces to clean them. When blasted
onto a surface, the dry ice pellets cool the surface
layer to be removed and break the bonds adhering
it to the underlying surface.

The compressed air is the necessary means of
transport for the pellets, allowing the removal of
the substances adhering to the surface without
leaving any residue other than the substances
already present on the parts to be cleaned.



The AQUA FREED process
for water well restoration

The process involves the use of carbon dioxide

in liquid and gaseous form

Who is AQUA FREED © technology aimed at? Benefits
At companies that want a safer and more
economical process for the revitalization of water « Environmental safety.

wells and need to restore a speci ¢ water output
capacity.

Wells treated with this process are restored to .

output values close to or sometimes higher than
their original values.

Maximum penetration.
Low running costs.
High ef ciency.

Short restoration times.

Versatility.

The AQUA FREED system can be used
for a wide range of wells:

vertical wells (with Iter and artesian)
horizontal collection wells

product recovery wells

monitoring wells.

AQUA FREEDREATMENT PHASES

Start-up The treatment

Our technicians study the data By exerting a powerful sealing
and the condition of the well and
determine the correct positioning
of the “packer”. The pump is then
extracted and the “packer” is

lowered to the required depth.

introduce liquid and gaseous
carbon dioxide into the well and
the surrounding geological
formations.

action against the wall of the well,
the “packer” makes it possible to

Conclusion Return to service

After treatment, the well is
restored and tested, the pump
is reinstalled and the well can
be brought back into service.

At process conditions, the carbon
dioxide triggers a combined
chemical, physical and
mechanical action.

This action disinfects the water
concerned, dissolves
encrustations and removes any
ne materials that may be
blocking drainage and the aquifer.

51



52

The MIXFLCP system is designed to transfer
a gas to a liquid, with high ef ciency, and then
to homogenize the concentration in the reactor tank

SIAD Group plays an active role in safeguarding
the environment. When you introduce oxygen into
biological oxidation tanks, it becomes the driving
force in activating the biomasses that break down
dissolved pollutants.

CASE STUDY

WASTEWATER TREATMENT:
CASE STUDY OF SIAD CUSTOMER

A beef-cattle abattoir needed to upgrade its

MIXFLO®:

an ecological system that does not disperse
polluting aerosols or unpleasant smells into the
environment

applicable to any type of tank

upgrades undersized plants, with the effect

of doubling their puri cation capacity

exible because pure oxygen is used only when
needed and makes it possible to manage pollution
peaks.

Benefits

wastewater treatment system, which was undersized,
due to an increase in production and in the quantities,

of water being discharged.
In order to comply with the discharge limits using

Ef ciently and homogeneously transfers the
oxygen necessary for biological processes.

Drastically reduces gaseous emissions into
the atmosphere to operate with an “isolated”,
aerosol-free system.

Limits the movement of the surface of the tank to
prevent dissolved oxygen not in equilibrium with
the atmosphere from being released into

traditional technologies, it would have been necessary o atmosphere.
to double the volume of the tanks. Using the®MIXFLO

pure oxygen system made it possible to increase the

treatment capacity of the plant using only the existing

structures.

As well as ensuring compliance with discharge limits,

using the MIXFLS§ystem reduced electricity

consumption and sludge production, thus enhancing
the process in economic as well as practical terms.

Problem solved!



Summary table of food-grade gases

APPLICATION FOOD-GRADE GAS BENEFITS

Prevents product oxidation

Nitrogen « Gives the product a fresh appearance
Food packagin girb%r; Dioxide « Slows down bacterial growth
P ging Argyc?n * Reduces costs attributable to product deterioration
Mixtures * Improves product presentation
» Maintains the organoleptic and nutritional properties of the product
Freezin Nitrogen » Preserves the organoleptic properties and freshness of the product
9 Carbon Dioxide » Slows down deterioration of the product
Nitrogen » Maintains product safety
Inertization Argon * Increases the shelf-life of the product, preventing oxidation
Carbon Dioxide « Counters the problem of rancidity
 Eliminates volatile contaminants
Stripping Nitrogen * Increases the shelf-life of the product

Counters the problem of rancidity

Carbonating
of beverages

Carbon Dioxide

Makes beverages more sparkling
Increases product shelf-life
Increases the mechanical strength of the lled container

Dosing liquid nitrogen
in bottles

Liquid nitrogen

Reduces oxidation
Increases the pressure in bottles
Reduces the weight of PET bottles

Dry ice blasting

Solid Carbon Dioxide

» Cleans the most delicate surfaces without disassembling the parts and without

Cryogenic grinding

Nitrogen
Carbon Dioxide .

Maintains the organoleptic and aromatic properties of the product
Produces smaller, more uniform

Prevents oxidation and color change

Increases productivity

Conservation and treatmemiitrogen

of rice and corn

Carbon Dioxide

Avoids residues in the treated product

« Effective for insects, larvae and eggs

» Avoids cleaning of the treatment cells

Refrigerated transport

Solid Carbon Dioxide :
Nitrogen

Safe transport of product
Maintains the cold chain
Ensures exibility and ef ciency

CQfertilization
Hydroponics

Carbon Dioxide

10 to 30% increase in productivity
Better uniformity in size, shapes and colors of the various products

Aquaculture Oxygen * Increases productivity
 Eliminates the dispersion of aerosols in the environment
Oxygen » Ensures exibility, with the use of oxygen only when needed

Wastewater treatment
and puri cation

Increases the ef ciency of the puri cation process

Carbon Dioxide

Avoids by-products subject to discharge limits
Reduces maintenance of the dosing system
Ensures safe operation (acids not used)

Ozone

Increases disinfectant ef cacy
Improves the organoleptic properties of the water
Avoids the use of chlorine compounds and the formation of toxic chlorinated organic by-products

Cryo-disinfestation

Carbon Dioxide
Liquid nitrogen

Avoids residues in the treated product
Ensures rapid and effective intervention

Stunning

Nitrogen
Carbon Dioxide

Obtains effective stunning of the animal
Improves preservation, thanks to reduced stressing of meat

Regeneration of water
wells with the
AQUA FREEprocess

Carbon Dioxide

Increases the recovery of well pumping capacity
Eliminates hazardous by-products and special waste to be disposed of
Ensures rapid and effective intervention

Control of pH in curdling Carbon Dioxide

« Increases productivity in the production of cheeses
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All the food-grade materials supplied by SIAD
comply with the applicable regulations

Centralized systems

The safety regulations on compressed gases
require the preparation of cylinder storage facilities
outside of buildings, and therefore the creation of
centralized distribution systems.

The “turnkey” systems designed and built by SIAD
guarantee safe operation and rational organization
of gas storage facilities. SIAD offers modular
systems for primary decompression plants with
manual, semiautomatic or automatic changeover.
Secondary regulation at the point of use

is implemented by installing outlets with diaphragm
pressure reducing valves.

Pressure reducers

SIAD offers a range of diaphragm pressure reducers
for the food line: in chromed brass, complete with
safety valve and cylinder connector according to
UNI standards, individually tightness tested and
provided with test and inspection certi cates.

Mixers and analyzers

SIAD offers a range of binary or ternary mixers for
different ow rates (100 - 300 I/min) and pressures
(proportional control or ow meters), equipped with
alarm, warning and safety functions.

SIAD also offers a range of portable gas analyzers,
necessary for the ne adjustment of packaging
processes.

Use and maintenance manual

After the installation of a SIAD cryogenic liquid

storage plant, the relevant “Use and Maintenance

Manual” is provided.

This manual:

 gives all the information regarding the plant,
component by component, making it easy to find
the specific operating instructions for each piece
of equipment

e shows the plant layout

e provides the precautions and recommendations
for safe use

« allows the user to keep track of all
scheduled and extraordinary maintenance
operations, that SIAD will carry out during the
course of the supply relationship.

SUPPLY AND SERVICES

e Supply methods
e Platinum

¢ SIAD reserved area
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With SIAD, supplies suit your production process.
Reliability, timeliness and security, wherever and whenever you want!

Small- or large-scale uses? Full service or no-frills?
Our gases, cryogenic or compressed, are supplied
in a wide range of containers:

e Cylinders and cylinder packs availablein
various capacities

e Containers for cryogenic gases in liquid phase
available in various capacities

* Flexigas , minibulk for more exible supplies.

Declarations of conformity and certi cates

of analysis

Issued upon request, referring to standard or
custom parameters depending on the various
quality, certi cation or process requirements.

Certi cates of analysis and declarations of
conformity follow the product and the Customer
anywhere, and are available 24/7 on the SIAD
Online reserved area.

FIND OUT MORE
ON THE SUPPLY METHODS

Eeheded || Belafed
LI LI
ﬂﬂ BB B | B ‘
ﬂﬁ T T )/
CYLINDERS CYLINDER PACKS CRYOGENIC
CONTAINERS
FLEXIGAS

CUSTOMER-FRIENDLY SERVICE

Flexigas

0

| FIND OUT MORE




Gas management services

Platinum is the offer that allows Customers
to make SIAD’s know-how their own to ensure a
custom supply.

From gas distribution to system control. Specialized
personnel available for any requirement, 24/7.
Team Platinum analyses the features and needs of
production, safety and maintenance to develop a
custom service program.

Benefits

» Lower running costs.
e Safe and reliable use of gases.
 Increased productivity.

e Continuous availability of the product.

. ] LOGISTICS AREA

Cylinder and gas management tailored

to the speci ¢ needs of the customer:
 Delivery to point of use

e Management of stock in the eld

» Automatic reordering

» Replacement of containers at point of use.

i
o CONTROL

AND MAINTENANCE AREA

Full monitoring starting with the remote control

of operating parameter levels of gas systems

(compressed or cryogenic), to the more technical

aspects concerning safety and guaranteed gas

quality up to the point of use:

» Remote control and remote sensing

» Analysis at the point of use

Safety technical inspections

e Maintenance of distribution systems.

%“II TRAINING AND
CONSULTANCY AREA
The most suitable solution to every technical,
regulatory and training requirement:
 Training and instruction
» Technological consultancy
» Analytical assistance service
» Regulatory and technical consultancy.
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Discover the new SIAD Online Customer Area!

The advantages of SIAD online:

Order in complete autonomy

Cylinder stock reports

Cylinder rental fee (MDB) explanations
Account statements

Find all the commercial and
technical information you need.

REGISTER FOR FREE and you will
immediately have access to a
space dedicated to your needs,
that will allow you to use our
services at any time, easily and
in complete autonomy

Db 0]
FIND OUT MO :
Ofixt g

; THOROUGHNESS AND TRANSPARENCY

All the information at your disposal

.‘ EASE OF USE
Simple and intuitive to use

J AUTONOMY

You can use it at any time and in real time

SIAD MOBILE: YOUR ORDERS ALWAYS ON YOUR
SMARTPHONE!

With theSIAD Mobile Apyou no longer need to be

in the office to order gas: you can access the
innovative SIAD app at any time of the day, ordering
completely independently from your cell phone.

You can create a new order or replicate a previous
one, and thanks to the tracking system you will
know exactly the status of the order and the
expected delivery date.

In addition, thanks to barcode scanning, the order
can be placed even by those unfamiliar with gas
names!






The SIAD Group

Industrial Gases

SIAD S.p.A.
Via San Bernardino, 92
1-24126 BERGAMO
Tel. +39 035 328111 - Fax +39 035 315486
www.siad.com - siad@siad.eu
GPS: N 454057 - E 939.44

AUSTRIA

SIAD Austria GmbH
Bergwerkstrasse 5
A-5120 ST. PANTALEON
Tel. +43 (6277) 7447-0 - Fax +43 (6277) 7401
www.siad.at - siad@siad.at
GPS:N4801.34-E 1251.36

BULGARIA
SIAD Bulgaria EOOD
4, Amsterdam str. P. O. Box 28
BG-1528 SOFIA
Tel. +359 (2) 9785636 - Fax +359 (2) 9789787
www.siad.bg - siad@siad.bg
GPS: N 4239.15- E 23 24.43

CZECH REPUBLIC

SIAD Czech spol. s r.o.
Prague Of ce Park Il - K Haj [m 2606/2b
CZ-155 00 PRAGUE 5
Tel. +420 235097520 - Fax +420 235097525
www.siad.cz - siad@siad.cz
GPS:N5003.21 - E 14 19.32

FRANCE

SIAD France SAS
Parc d'activité de Signes, espace Arusha
Avenue de Berlin
F-83870 SIGNES
Tel. +33 (0) 498181463
www.siad.com - siad_france@siad.eu
GPS: N 43 25.68 - E 5 80.05

GERMANY

W. Eichstetter GmbH
Ziing 1
D-93497 Willmering bei CHAM
Tel. +49 (0)9971 858010 - Fax +49 (0)9971 8580110
www.eichstetter-gase.de - info@eichstetter-gase.de
GPS:N4923.78-E1267.81

HUNGARY
SIAD Hungary Kift.
Zsigmondy u. 38.
H-3527 MISKOLC
Tel. +36 (46) 501130 - Fax +36 (46) 501131
www.siad.hu - siad@siad.hu
GPS: N 48 07.25 - E 20 48.07

POLAND
SIAD Poland sp. z 0.0.
ul. Kokotek 66
PL-41-700 RUDA JL SKA
Tel. +48 32 7711650 - Fax +48 32 7711667
www.siad.pl - siad@siad.pl
GPS:N5018.25- E 18 51.55
ROMANIA
SIAD Romania s.r.l.
Drumul Osiei, 75-79, Sector 6
RO-062395 BUCURESTI
Tel. +40 (21) 3103658 - Fax +40 (21) 3149806
www.siad.ro - siad@siad.ro
GPS: N 44 26.26 - E 25 59.10

RUSSIA
LLC SIAD Rus
Bolshaya Dmitrovka street 12/1 - build 1, 3 oor
RU-107031 MOSCOW
Tel./Fax +7 (495) 7213026
www.siad.ru - siad@siad.ru
GPS: N 5545.41 - E 37 36.53

SLOVAKIA
SIAD Slovakia spol. s r.o.
Ro <avskad .17
SK-831 04 BRATISLAVA
Tel. +421 (2) 44460347 - Fax +421 (2) 44460348
www.siad.sk - siad@siad.sk
GPS: N 4810.29 - E 17 09.47

UKRAINE

LLC SIAD Ukraine
Konstantinovskaya street, 2A
UA-04071 KIEV
Tel. +7 495 9871217

LLC Remtekhgaz
Kolomoytsevskaya street, 28
UA-50106 KRIVOY ROG
Tel. +38 093 3978017
www.rtg.com.ua

Arroweld ltalia S.p.A.
Via Monte Pasubio, 137
1-36010 ZANE
Tel. +39 0445 804444 - Fax +39 0445 804400
www.arroweld.com - arroweld@arroweld.com
GPS:N4543.18 - E 11 26.21

Bieffe Saldatura S.r.l.
Via Canubia, 9/1
1-12100 MADONNA DELL'OLMO
Tel. +39 0171 414711 - Fax +39 0171 414700
Www.bi Ira.com - infc i a.com
GPS: N 442530 - E 7 33.36

Tecnoservizi Ambientali S.r.l.
Via San Bernardino, 92
1-24126 BERGAMO
Tel. +39 035 328111 - Fax +39 035 328393
www.tecnoserviziambientali.eu - info@tasrl.com
GPS: N 454057 - E 939.44

Roboteco S.p.A.
Via Carlinga, 43
1-24035 CURNO
Tel. +39 035 5780303
www.roboteco-italargon.it - info@roboteco-italargon. it
GPS: N 4540.35 - E 9 36.25

Engineering

SIAD Macchine Impianti S.p.A.
Via Canovine, 2/4
1-24126 BERGAMO
Tel. +39 035 327611 - Fax +39 035 316131
www.siadmi.com - siadmi@siad.eu
GPS: N 4540.53-E939.44

Russian Branch of SIAD Macchine Impianti S.p.A.
Bolshaya Dmitrovka street 12/1 - build 1, 3 oor
RU-107031 MOSCOW
Tel./Fax +7 (495) 7213026
www.siadmi.ru - siad@siad.ru
GPS: N 554541 - E 37 36.53

SIAD Engineering Trading (Shanghai) Co., Ltd.
Rm.412, No. 5 building, No. 999 Ninggiao Rd.
Shanghai Pudong, 201206, CHINA
Tel. +86 021 50550066 - Fax +86 021 50318959
www.siadmi.cn/sh - siad_cn@siad.eu
GPS:N3115.19-E12137.4

SIAD Engineering (Hangzhou) Co., Ltd.
17/F, Yizhan Business Bld., No.1 Wenyi West Rd., Xihu District
Hangzhou, 310012, Zhejiang Province, CHINA
Tel. +86 0571 85880480 - Fax +86 0571 85880490
www.siadmi.cn/hz - siad_cn@siad.eu
GPS: N 30293247 - E 120 12 43.68

SIAD Macchine Impianti Middle East F.Z.C.
Warehouse H1-03, Gate 1
P.O. Box 1248
Ajman Free Zone - UAE
Tel./[Fax +971 (0) 6 7427339
www.siadmi.com - siadmi_me@e.siad.eu
GPS: N 2524.47 - E55 27.12

SIAD Macchine Impianti S.p.A. Sucursal de Espafia
P.I. El Cascajal, Calle Urogallos 1-3
E-28320 Pinto - MADRID
Tel. +34 673 789513
www.siadmi.com - siadmi_es@siad.eu
GPS:N4025.02-E371.31

ESAS.pA.
Via Enrico Fermi, 40
1-24035 CURNO
Tel. +39 035 6227411 - Fax +39 035 6227499
www.esapyronics.com - esa@esacombustion. it
GPS:N4541.11-E937.19

Belgian Branch of ESA S.p.A.
Zoning Industriel, 4éme rue
B-6040 JUMET
Tel. +32 71 256970 - Fax +32 71 256979
www.esapyronics.com - marketing@pyronics.be
GPS:N5027.9-E427.14

ESA Manufacturing Pvt. Ltd.
Plot No. J-17, MIDC, Bhosari
IN-411 026 PUNE
Tel. +91 9822601452
www.esapyronics.com - esaindia@esapyronics.com
GPS: N 18 63.14 - E 73 83.32

© 2022 SIAD S.p.A.
All rights reserved

The information, images and data contained herein are
published for information purposes only. According to
product technical development, SIAD reserves the right to
modify the contents of this document without prior notice.

Tecno Project Industriale S.r.l.
Via Enrico Fermi, 40
1-24035 CURNO
Tel. +39 035 4551811 - Fax +39 035 4551895
www.tecnoproject.com - info@tecnoproject.com
GPS:N4541.11-E937.19

Tecno Project Industrial Ltda
Rua Pais de Gales, 161
Dist. Ind. Bandeirantes
SALTO - SP - CEP 13.326-195 BRAZIL
Tel./Fax +55 11 40215654
www.tecnoproject.com.br - tpi@tecnoproject.com.br
GPS: S2311.32-W 47 19.08

PENTATEC S.rl.
Via Aldo Moro, 7
1-24035 CURNO
Tel. +39 035 461673
www.pentatecsrl.com - commerciale@pentatecsrl.com
GPS: N 4541.06 - E937.17

Healthcare

MEDIGAS ITALIA S.r.l.
Via Edison, 6
1-20057 ASSAGO
Tel. +39 02 4888111 - Fax +39 02 48881150
www.medigas.it - info@medigas.it
GPS: N 452417 - E 45 24.17

MAGALDI LIFE S.r.l.
Via Case Rosse, 19/a
1-84131 SALERNO
Tel. +39 089 383004 - Fax +39 089 3856367
www.magaldilife.it - info@magaldilife.it
GPS: N 4038.42 - E 14 51.52

Istrabenz plini Group

SLOVENIA

ISTRABENZ PLINI d.o.0.
Sermin 8/a
SLO-6000 KOPER
Tel. +386 5 6634600 - Fax +386 5 6634699
www.istrabenzplini.si - info@istrabenzplini.si
GPS: N 4533.10- E 134553

PLINARNA MARIBOR d.o.0.
Plinarniska ulica 9
SLO-2000 MARIBOR
Tel. +386 2 2284300 - Fax +386 2 2522272
www.plinarna-maribor.si - info@plinarna-maribor.si
GPS: N 4655.92 - E15 65. 71

BOSNIA AND HERZEGOVINA

ISTRABENZ PLINI d.o.0.
Potkraj bb
BIH-71370 BREZA
Tel. +387 32 789300 - Fax +387 32 789302
www.istrabenzplini.ba - istrabenzplini@istrabenzplini.si
GPS:N4400.17-E1815.1

CROATIA

ISTRABENZ PLINI d.0.0.
Pristaniste Podbok 3
HR-51222 BAKAR
Tel. +385 51 455300 - Fax +385 51 761175
www.istrabenzplini.hr - istrabenzplini@istrabenzplini.hr
GPS: N 4517.37 - E 14 33.54

SERBIA
ISTRABENZ PLINI d.0.0.
Despota Stefana 12
SRB-BEOGRAD
Tel. +381 11 3340949 - Fax +381 11 3341199
GPS: N 444859 - E 20 27.47
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