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Manufacturer of automotive catalytic converter and catalysts of oil, gas and petrochemical
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Sanat Atarm Mahan, a knowledge-based company. was founded in
2006 with the mission of reducing air pollution under the motto
'Breathing Clean Air'. The company began producing various types
of automotive catalytic converters amd has since become one ol the
leading catalyst suppliers w major automaotive manulacturers.

Also, Sanat Afarin Mahan has focused on the production of catalysts
neaded for the oil, gas and petrochemical industries, with the aim of
cxpanding its product range, It is currently conducting research and
localizing strategic catalysts in this field. Reducing greenhouse gas
emissions, which is recognized as one of the greatest global issues,
15 one of the company s goals, and in this regard, it has focused on
the production of suitable catalysts for eliminating harmiul exhaust
gases. The development and production of nitrogen oxide removal
catalysts and catalysts for controlling exhaust emissions from the oil,
gas, and petrochemical industries represents some of the company’s
muost significant achicvemaents.

With vears of experience and technical expertise, Sanat Afarin
Mahan is committed to ensuring customer satisfaction by adhering
to-ethical prneciples in all its activities and it constantly sirives 1o
sustain elfective colloboration by producing  high-quality and
eost-¢ffective products.
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" Coating shop

Washcoating: Preparation of the catalytic slurry, depending on the catalyst formulation, one
or more catalvtic slurry may be prepared for each vehicle.

Coating: Depending on the formulation, one or more different slurry prepared in the previous
section may be layered on the ceramic monolith with a specific amount and height.

Calcination: The monolith coated in the previous stage is dried and calcined during a heat
treatment. Then the calcined monolith {catalyst) enters the canning line and, depending on the
design of the vehicle exhaust and the use of thermal insulation called mat and other desired
metal parts, the canning operation is carmied out using the welding process and after
conducting quality control tests and final inspection, the production of the catalyst assembly
is completed.




&y e il |

. LJJH;‘;- ,_Ldrl_-;l et L ,'_'_g,_ldd"] el TR -..'.:__-,_;.- ;5_:,5—.'.!3.'{- L,.“_.-.l
Sl e g S Slegdl WS SL ) S e ay ATIGY SS o (MIG)
J...:'.-L.'.ja L;Jm}:? ‘_‘._:_:'5 o _}l '_‘_.,L:_r d—l_.ll‘:' 5 edg

| Welding shop

The welding hall of Sanat Afarin Mahan Company
includes MIG and TIG lines, robotic, automatic and
semi-automatic, and has more than 50 welding cabins.
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| Press shop
The press shop of Sanat Afarin Mahan Company has the best press
machines such as impact and hydraulic presses from 6 tons to 300 tons. The

presses of these lines are semi-automatic and the parts are transporied
hetween the presses manually by the operator.
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" Sanat Afarin Mahan Catalysis Laboratory

Sanat Afarin Mahan Laboratory, as a key division of this knowledge-based company, plays a pivotal role in the catalyst production
value chain, Leveraging a team of experts, advanced equipment, and adherence to national and international standards, the laboratory
conducts comprehensive analyses and evaluations.

The laboratory performs tests to determine the physical, chemical, and functional propertics of catalysts, utilizing state-of-the-art
laboratory setups and pilot-scale systems.

In alignment with its commitment to standards and quality, Sanat Afarin Mahan Laboratory achieved ISO/VIEC 170235 certification in
2022, underscoring the accuracy, precision, and reliability of its test results.

By harnessing cutting-edge technology and technical expertise, this facility continuously advances the catalyst industry and is
recognized as one of the leading laboratory centers in this field.
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| Elemental Analysis

O Measurement of precious metals (platinum, palladium, rhodium)
and other elements in solutions and catalytic samples using the
ICP-OES instrument

0 Measurement of elements m washeoat powder using the ICP-OFES
instrument

O Identification of the type and concentration of elements in samples
using portahle XRF
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| Surface Analysis

O Measurement of specific surface areca and porosity by gas adsorption using the
BET method

O Determination of acidic and basic sites on the catalyst surface using the
Temperature-Programmed Desorption ( TPD) method

D Analysis of the catalyst's reduction behavior using the Temperature-Programmed
Reduction {TPR) method

DO Analysis of the catalyst's oxidation behavior using the Temperature-Programmed
Oxadaton (TPO) method

OMeasurement of dispersion percentage and active particle surface area of the
catalyst using Pulse Chemisorption.




| Assessment of Automotive Catalytic Converters

O Light Off Temperature (50% conversion) Measurement of hydrocarbons,
nitrogen and carbon monoxide Pollutants (HC | Co, Nox) in automofive
catalytic converters

O Measurement of Oxygen Storage Capacity (O5C) in automotive catalytic
converlers

O Accelerated aging - qualitative method in automotive catalytic converters

0 Measurement of pressure difference at the inlet and outlet of catalytic
converters

O Measurement of coating thickness laver of automotive catalytic converters
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O Determination of the adhesion and washcoat durability of automotive
catalytic converters usimg an ultrasonic bath
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| In-Process Control

0 QC - Measurement of particle size distribution using wet
method in powder and shurry samples

0 Measurement of viscosily in catalytic slurry
0 Measurement of moisture percentage in catalytic slurry

0O Measurement of pH using a glass electrode
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| Characterization of monolith in raw material

L Measurement of water absorption percentage m ceramic monolith
O Measurement of thickness of cell wall in ceramic substrates
O Resistance to thermal shock

O Resistance to maximum temperature

O Measurement of dimensional parameters in the ceramic base of
automaotive catalvlic converters
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| Chemical control of raw material

O Determination of chloride impurity in raw matlers
by turbidimetry

O Determination of sulfate impurity in raw chemical
matters by turbidimetry

0O Measurement of L.0J (Loss On Ignition) in
washcoal powder

3 Measurement of precious metals Concentration
{platinum, palladium, rhodium ) and other elements
in all solutions using ICP-0ES

O Measurement of clements Concentration in
washcoat powder using ICP-OES
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"' Research and Development

The Research and Development (R&D) unit of Sanat Afarin Mahan knowledge-based
company, staffed by highly skilled personnel and eguipped with advanced laboratory
instruments, is one of the important pillars of the company.

This unit has successfully acquired the know-how of manufacturing the automotive
catalytic converters in accordance with the Euro 5 and Euro 6 international standards.
Since the automotive catalytic converter 15 a challenging component with a compelitive
market, the Research and Development Unit of Sanat Afarin Mahan Company is constantly
improving and developing the formulation of its catalysts in order to reduce production
cosls and improve the catalyst performance, and the unit is committed to designing modern
and high-quality products to contribute effectively to the environmental preservation.
Also, relying on the knowledge ol its specialists and equipment and advanced [acilities, the
research has been conducted to create various types of catalysts used in the oil, gas, and
petrochemical industries, achieving "know-how of manufacturing catalysts for removing
nitrogen oxides in mitric acid units (SCR)" and " know-how of manufacturing catalysts for
controlling polluting gases emitted from industial centers (VOCs)".

Morever, due to the cooperation agreements with the several petrochemical units, follwing
projects for manufacturing of catalysts : «Catalyst for the removal of volatile organic
compounds for the purification of inert gasess, «Catalyst for the process of
dehydrogenation of long-chain parafTinss, «Catalyvst for the isomerization of xylenes to
para-xylenes, «Sulfated zirconia catalyst for light naphta isomerizations and «Catalyst in
the purification process of terephthalic acid » are currently in progress.
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"l Development of New Formulations for Vehicle Catalytic
Converters (EURO 5 & EURO 6)

Research and development in the feld of utomotive catalysts are conducled Lo
enhance performance, reduce emissions, improve the efficiency and interducing novel
formulations. Catalytic converters play a critical role in converting harmful engine
exhaunst pases. such as carbon monoxide (CO), hydrocarbons (HC), and nitrogen
oxides (NOx) into less harmtul compounds like carbon dioxide {CO:), water {Hz0),
and nitrogen (Nz). Also, the R&D team efforts of the Sanat Afarin Mahan team Focus
on the following areas:

O Development of specific formulations for engines operating on various fuels, such
as compressed natural gas (CNG), gasoling, and Gasoline Direct Injection engines,

O Efficient use of precious metals like platinum, palladium and rhodium to enhance
calalyst effectiveness while reducing costs,

Ol Improving coating technigues 1o develop new products and increasing quality and
durability,

O Investigation of synthesis methods for manfacturing of nanoporous perovskites or
spinels to create diverse catalyst structures,
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| Sanat Afarin Mahan as a knowledge-based company has targeted the

development of catalysts required by the oil gas and petrochemiacal
industries including the following:

[ Catalyst for the removal of volatile organic compounds for the purification
of inert gases,

[ Catalyst for contorolling pollutant gases emitted from petrochemical
centers and industries (SCR) & (VOCs),

0 Catalyst for the process of dehydrogenation of long-chain paraffins,
[ Catalyst for the isomerization of xylenes to paraxylene,
[ Sulfated zirconia catalyst for light naphta isomerization,

1 Catalyst in the purification process of terephthalic acid.
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! Catalyst for the removal of volatile
organic compounds for the purification

of inert gases

Creating an inert atmosphere with the flow of nitrogen and
Argon gases in petrochemical processes can improve
product quality and control unwanted reactions. The use of
an inert atmosphere is essential in polymerization processes
to prevent side reactions between polymer molecules and
other substances in the environment. These reactions can
reduce product quality, disrupt polymerization, and even
stop the reaction completely.

Catalysts used for the purification of inert gases from
volatile hydrocarbons are typically included precious metals
such as Pt and Pd. These metals can activate oxidation and
reduction reactions of wvolatile hydrocarbons at low
temperatures due to their catalytic properties.
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“| Catalyst for contorolling pollutant gases emitted from petrochemical centers and industries (SCR) & (VOCs)

In recent years, inibiatives to climinate pollutants from industrial exhaust gases have attracted significant attention, aiming to enhance
environmental standards for air quality in petrochemical centers and industries. SAMCAT Co,, as a knowledge-based company, due to its
technical expertise in the field of catalytic converter to remove hazardous chemical gases, strive to contribute to the reduction of air
pollution, preservation of the environment, and the promotion of clean air. SAMCAT Co., have undertaken the development of catalysts
in the field of greenhouse gas emissions, specifically designed for use in the exhaust gases of various industries, including chemical
plants, refineries, petrochemical facilities, power plants and pharmaceuticals. SCR and VOC catalysts effectively convert organic
compounds and pollutant gases emissions from industries into inert and harmless gases. These industrial catalysts are manufactured using
precious metals coated on the monaolith.
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2 " Catalyst for the process of dehydrogenation of long-chain paraffins

Dehydrogenation of long-chain paraffins (Cio-Cis) and their conversion to olefins represent
a crucial catalytic process for the production of linear alkylbenzene sulfonic acids (LABs),
widely utilized in the manufacturing of biodegradable detergent materials. This reaction
employs precious metals, such as platinom supported on alumina, as the catalysi.
Additionally, in these catalysts, metals such as Tin, Indium, Cobalt and Chromium are
introduced as promoters to increase the catalytic activity.

Catalyst for the isomerization of Xylenes to Para-xylene

Xylenes have three isomeric structures, known as Para-Xylene, Ortho-Xylene, and
Meta-Xvlene. Among these compounds, Para-Xvlene is considered as the most valuable
Xylenes 1somers due to its low melting point and easy crystallization. It 15 extensively
utilized in the production of terephthalic acid, phthalic anhydride, polyesters, fibers, and
softeners, making it a crucial component in various industrial applications.
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'Sulfated zirconia catalyst for light naphta

isomerization

In lranian petroleum refineries, chlorinated alumina and zeolitic
catalysts have traditionally been used for the naphtha isomerization
process. However due to the fact that chlorinated alumina catalysts
are nol resistant to poisons in the feedstock and causes corrosion of
process equipment, as well as zeolite catalysts at higher
temperatures, lead to the production of products with a lower octane
number, therefore, the use of sulfated zirconia catalysts with metal
promoters and suitable selectivity towards isomers and increasing
the octane number by several units seems appropriaie for this
process.
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Catalyst in the purification process of terephthalic acid

[erephthalic acid (TPA), is one of the key chemical compounds in the
petrochemical and polvmer production industries. This compounds 1s widelv
used n the production of polyesters, particularly polyethylene terephthalate
(PET). These polymers are utilized in the textile and packaging industries for
manufacturing plastic bottles, synthetic fibers, and packaging films, as well
as in plastic components and composites for the automotive industries.
['heretore, the high punty of terephthalic acid 15 of utmost importance for
producing high-quality final products. The production process of terephthahc
acid typically involves several stages, including the oxidation ol para-xylene,
separation, and purification of the product. The catalyst used in the
purification process 1s palladium on the carbon, can facilitate hydrogenation
and enhance selectivity.
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Saipa family products

L Manifold-exhaust set and Shahin EUROS catalvst of Megamotor

O Manifold-exhaust set and Pride EURO4 & EUROS catalyst of Megamotor
O Manifold-exhaust set and Tiba EUROCS catalvst of Megamotor

O Manifold-exhaust set and ME16 EUROS Shahin+ Catalyst of Megamotor
O Manifold-exhaust set and CNG Tiba EUROS catalyst of Megamotor

O Manifold-exhaust set and ME16 EUROS catalyst of Megamotor

O Manifold-exhaust set and Exported DUMI Pride catalyst of Megamotor

L) Manifold-exhaust set and M 15+Gsi steel Atlas EUROS catalyst of Megamotor

O Manifold-exhaust set and tiba curod catalyst of Saipa Yadak
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(S ebe) EURDE Ls oo JUIS 543 Hyhorin b gparia




| Iran Khodro products
0 TUS EUROS catalyst
O TU3 EUROS catalyst

O EF7 EUROS catalyst

O RANA EURQOS catalyst
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TUS EUROS c_lsls O
U3 EUROS - lisls O
EF7T EUROS -_Juls O
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| Zamyad products sbwl j 081gils OY pamo |
) Manifold-exhaust set and CCC Nissan EUROS catalyst COC BEURODS Fola e e JUIS 5 590 dpitn degama [
[ NIB Exhaust pipe front exhaust without Flexible Euro 5-piece lomsd EUROS  LanSES gy NIB gl 55581 ala) 4 gasea U
catalyst Nissan
Obed EUROS  LoaSli 1yg NI gl 30351 al ) 4 gozea O
0 N1 Exhaust pipe front exhaust without Flexible Euro 5-piece

catalyst Nissan NIB 5 NI ;0 o5 s — s EUROS 54581 jlo fonSli aly sz guzs O

O Flexible Exhaust pipe exhaust Euro 5




| Heat shield products

1 Heat shield of manifold-exhaust of Pride
O Heat shield of manifold-exhaust of Tiba
1 Heat shield of manifold-exhaust of Nissan

3 Heat shield of mamifold-exhaust of ME16

) Heat shield of mamifold-exhaust of 206
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