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Foam compounds
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Azar Kavin Co. Background

Azar Kavin Foam Company, benefiting from years of successful experience in
manufacturing Fire Fighting Foams, combined with research in the field of
foam technology, is a leading manufacturer of different types of foam
compounds and is privileged to serve a wide range of industries with superior
quality products.

We started production of Fire Fighting Foam Liquids in 1985 (under the trade
name of Tehran Harigh) as Iran’s first producer with technology achieved from
Hoechst AG — Germany.

Further in 1995, we based a close technical and business cooperation with
Chemische Fabrik Pirna Copitz, East Germany’s largest producer of foaming
agents.

The formulations and processing methods used in our production line have
proven their efficiency with high performance in extinguishing large scale
hydrocarbon fires including those caused by bombardment of Iran’s oil and
gas facilities during the 1980s, thus playing a major role towards the protec-
tion of industries.

Today, while making the best use of our modern and automated production
facilities and technical expertise, we hope to play an important role towards
the safety of industries worldwide.

Azar Kavin Co., being a major producer of both protein & synthetic foaming
agents, is privileged to put all its experience in producing quality products
hoping to be a well-known company in international markets.

We have been accredited by Iran’s Standard Institute for testing firefighting
foams and our laboratory has acquired the ISO 17025 standard.
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Vision
In order to become the most efficient industrial-chemical group, Azar Kavin is trying
to create a safer life with its high quality products for all humanity.

Mission

Azar Kavin Co., as an economic and market-oriented and leading company in the
fire-fighting foam and drilling foam industry is committed to obtain maximum
value through the development of the value chain and increasing the competitive
and sustainable advantages at the domestic and international levels.

The company, having one of the most modern foam production complexes in the
Middle East and with taking advantage of Iran's unique position and valuable human
capital, is committed to meeting the expectations of stakeholders, ensuring
sustainable and safe production, accepting social responsibility and improving the
environment.

Goals

@ Increase production efficiency by upgrading equipment production capacity

@ Creating R&D teams to complete the product chain

® Improving the quality and completing the product portfolio and innovation
tailored to market needs in order to increase profitability

- © . .
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Our services

e Hotline foam service

e Foam testing specialized laboratory (ISO/IEC17025)

e Specialized foaming agents according to customer needs
e Annual quality check of supplied foams

e Training

Approvals

We have certified our foams according to various standards such as EN1568
&ISO 7203.

We have implemented 1SO9001 and 1SO14001 in our production plant which help
us in producing final products of high and constant quality.

We have been accredited by Iran's standard institute for testing firefighting foams
and our laboratory has acquired the 1ISO17025 standard.
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Fire Fighting Protein Foams

Fire-fighting foam is a collection of tiny and compact bubbles that, due to its low
density, floats on the surface of most fuels. The fire bubbles, when in contact with the
flammable liquid surface, reduce the temperature, reduce the amount of oxygen
and eventually, extinguish the fire. Fire-fighting foam is divided into two categories:
protein and synthetic.

Protein based foams are produced from hydrolysis of plant and animal protein
compounds. This category of foam is produced and presented to the market in
three groups of protein, fluoroprotein and FFFP.

It should be noted that protein foams are among environmentally friendly
foams which in contrast with synthetic foams do not cause any environmental
contamination. Protein foams have high efficacy in extinguishing fires in Large Scale
hydrocarbon storage tanks .

Standard Protein Foam (P)

Protein foaming agents produce highly stable and copious foam bubbles which are
resistant to heat and fire.

Bubbles produced by protein foams are more resistant to burn back and re-ignition
compared to synthetic foams.

Protein foams can be used in industries like Aviation, Marine and different parts of
the Oil Industry.
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Fluoro Protein Foam (FP)

Flouro Protein Foam liquids make use of all advantages of protein foams and in
addition have higher tolerance to heat, fuel pick up and re-ignition.

The foam is more fluid and covers the burning surface quickly.Bubbles in fluoro protein
foams are repellent to fuel pick up and can be used in base injection and forceful
applications and are mainly used in extinguishing huge hydrocarbon fires in oil storage
tanks and oil facilities.

Film Forming Fluoro Protein (FFFP)

Film Forming Fluoroprotein Foam has the power of extinguishing all hydrocarbon fires
with high effectiveness. FFFP Foam has a similar extinguishing power as AFFF.

Moreover, the presence of protein-based materials in this foam causes it to be highly
resistant to re-ignition. FFFP is an ideal product for extinguishing all hydrocarbon fires.

Alcohol Resistant Film Forming Fluoro Protein Foam (AR-FFFP)

AR-FFFP foam produced by Azar Kavin has the capacity to extinguish all hydrocarbon
and polar solvent fires similar to highly effective FFFP foams. Moreover, it can be used
with an induction rate of 6% for extinguishing polar solvents.

The produced foam,when in contact with polar solvents, produces a resistant
blanket and prevents the destruction of bubbles and extinguishes the fire effectively.
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Synthetic Fire Fighting Foam

Synthetic based Fire Fighting Foam liquids are made from synthetic foam detergents.
Foam bubbles produced from detergents make larger foam bubbles compared to
protein foam and have a much lower bubble stability.

Furthermore, synthetic foams because of their detergent properties when used under
forceful applications including direct injection into hydrocarbon fires mix (emulsify)
with the hydrocarbon, making the foam bubbles more vulnerable to burn back and
re-ignition.

Synthetic foam is effective in extinguishing low-depth and large-scale fires, such as
extinguishing of oil tankers.

High Expansion Foam

Making use of the ability of producing large expanded bubbles, high expansion foams
are mainly used in close areas like warehouses, mines, buildings and are suitable for
LNG facilities.
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Aqueous Film Forming Foam (AFFF)

AFFF has high fire knock down power and is one of the best choices in extinguishing
vast hydrocarbon fires with low depths like in oil spills.

One advantage of AFFFs compared to protein foams is the absence of any sediment
after lapse of time, low corrosion rate and high shelf life.

The foaming agent can be used in the aviation, oil and petrochemical industries,
power plants, military facilities, etc.

Alcohol Resistant Aqueous Film Forming Foam (AR-AFFF)

Ordinary firefighting foam liquids are not capable of extinguishing polar solvents and
the foam bubbles are immediately destroyed. Hence, AR-AFFF should be used for the
purpose of extinguishing the mentioned materials.

Alcohol Resistant foams are highly resistant to heat and can therefore be used for
extinguishing hydrocarbon fires as well.

Hence, these types of foams can be used simultaneously for extinguishing both
hydrocarbon and polar solvents in oil and petrochemical facilities, chemical plants,
fire brigades, etc.
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Fluoro-Protein Foam Compound

Research & Development Department of Azar Kavin Co., while recognizing the
country’s needs, has succeeded in producing a powerful foam for extinguishment of
hydrocarbon fires in storage tanks of crude oil and its derivatives. Our company started
research on Angus Fire’s FP 70 foam from 2016 as a reference foam, which is one of the
strongest products in extinguishing tanks and after two years of research and success
in simulation of its product, produced and introduced its specialized Fluoro-Protein
Firefighting Foam with brand name “FP 75”to the country’s industries.

FP 75 can be used as an ideal product for use in Refineries, storage and transportation
systems of crude oil and its derivatives.

The existence of special fluoro-surfactants in FP 75 causes its bubbles to be isolated
against emulsion and absorption of fuels, which results in an unparalleled resistance of
this foam in quick extinguishment of fires and also burn-back.

FP 75 is completely compatible with sea water and hence is suitable for use in ports
and shipping industries

Light Water
AFFF (Aqueous Film Forming Foam)

Azar Kavin Co., while researching and simulating its AFFF product with that of the Amer-
ican company, 3M, according to chemical properties and firefighting power and speed,
has succeeded in producing a high-quality product at the level of 3M foam.

The AFFF is produced and presented from the best European and American raw materi-
als according to Military Standard with the brand name, Light Water.

Light Water is a mixture of Hydrocarbon and Fluoro-Carbon Surfactants which have the
capability of creating low surface tension on most fuels. Azar Kavin’s Light Water
creates high foam volume and has high stability and unlike most AFFFs in the market,
in addition to quick foam extinguishment, is resistant to burn-back.
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FFF (Fluorine Free Foam)

Compounds containing fluorine, in particular fluoro-surfactants, have been widely
used since 1950 and initially in protein-based foams and thereafter in synthetic-based
foams.

Fluorine compounds cause reduction of surface tension (ST) in AFFFs and FFFP foams
and increase in fluidity of foam bubbles on the surface of the fuel.

Considering the great dangers of usage of these materials for the environment and
human health, restrictions have been imposed on utilization of fluorine-based
compounds in fire-fighting foams since 2000. Initially, production of C8 compounds
containing fluorine was prohibited in Europe and the United States. Secondly, from
2020 the usage of all grades of fluoro-carbons was restricted in Europe and the United
States. Unfortunately, Indian and Chinese producers continue dispatching products
remaining in their warehouses to countries such as Iran where restrictions have not yet
been imposed in this regard, which certainly damages and harms the environment and
firefighters.

Presently, almost all European and American producers of foam produce their superior
products without using fluoro-carbons and in fact, the future of fire-fighting foams will
soon include Fluorine Free Foams and the production of the conventional AFFFs (with
low surface tension) will cease.

Azar Kavin Co. started working on production of Fluorine Free Foams from 2015 and
produced its special product having the power of fire extinguishment similar to AFFFs
in the market with the trade name “AK-BioFoam” which is devoid of any compounds
containing fluorine.

AK-BioFoam has successfully been used in various domestic firefighting centers as a
valuable product during the last few years. Furthermore, we have succeeded in export-
ing this product which was successfully used in the Basra Power Station fire for which
our company received their commendation.
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Ak-300(Foam Suitable For Compressed Air Foam Systems)

AK-300 foam is produced by Azar Kavin Co. used in Compressed Air Foam Systems (CAFS)
and foam capsules. AK-300 foam extinguishes fire quickly by producing compressed
and stable bubbles. This product which functions like a highly effective AFFF contains
anti-corrosion and anti-freeze materials and other substances for extinguishing fire
quickly.

Fire Fighting Foam — Physical & Chemical Parameters
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Drilling Foams

With the expertise and experience gained in the production of fire resistant
flammable liquids, Azar Kavin Company has succeeded in starting production of its
drilling foam in 2001.

During this period, the company's drilling foam has been successfully used in TBM
tunnel excavation systems, exploration wells and oil and gas wells.

DR-400 Drilling Foam

DR-400 is used for drilling oil and gas wells. This material is injected into the drill
bit during drilling, which causes the drill to cool down and helps to remove soil and
drilling chips.

AK-500 Drilling Foam

AK-500 foam is specially designed for use in TBM devices.

The most important parameters of AK-500 are as follows:

e Low corrosion

e High foam volume

e Stability and high bubble resistance in various temperatures and soil types
e \ery high drainage time
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AK-530 Drilling Foam

AK-530 is produced with organic, vegetable and naturally occurring
compounds with very high stability and micro bubbles for use in TBM systems.

The produced foam is surrounded by natural polymers and therefore, apart from
reducing slump and ease of drilling, there is no ecological damage and the extracted
soil can be used in urban spaces.

The most important properties of AK-530 include:

e Superior stability

e Micronized bubbles

e Due to the very low water drainage and high stability, AK-530 foam can be used in
drilling soils with minimal soil clogging.

Drilling Foams — Physical & Chemical Parameters



=

AK-600uS suo

il 030355 395 S5 ) @ilus sl 63 GigSalw ouly S b

AK-7508 00

bl (50wl bus @iluo 5l 63 HgSaluw suly W8S So

AK-1200uss suo

AL (50 nlio I AE 2l 61w 63 30l (50 1l 2E 30 S (5515 waS sud ol

AK-1700sS suo

Cuwl o_\,pJS%ﬂygﬁyﬁﬁﬁ&boGlﬂM&Jyowdsngl

AK-2300uss sub

Uil 81 Saely 02 5> g 030 Do 4 pgd 9 b skl @5l Glosww b au bglro (ju> &S S (gl
.33,500 ¢jlouw Cuoglio

2 0l g5 g 839 s by (5L oLz (5 La> s eldiml Cags amlio Jgiazo AK-2300 s sub
3325 158 eslaiml 390 Cuiidgo b oS idy (5l (51> j1 (5 L s3> 03S 5lgllw
AK-60000uss sub

oSl GlwSglw Juio (55 ol il 55 ol o UL ol joSunug b il —=ulo AK-60000 S s
030 3 4lgii gd S 1315 (5lgigimg udd 5l ygiil jw 0349y Cudd @il > P98 T (ol Cuwl o
6L o -Sg sas 33 AK-60000 waSsud. 39 50 LS b Sgio i s JUES] uel LgiT s
-3giian > SladT g gSuslog )T



Anti-Foam

AK-600

Silicon based antifoam formulated for use in the paint industry.

AK-750

Silicon based antifoam formulated for use in the textile industry.

AK-1200

Food grade antifoam for use in the sugar and food industry.

AK-1700

Silicon based antifoam specially formulated for use in the pulp and paper industry.
AK-2300

AK-2300 is specially formulated for use in oil wells. The product is highly resistant
to PH changes and the foam destruction properties are stable at different temperatures.
AK-60000

Silicon based antifoam specially formulated for use in the oil industry as in refineries.

Anti Foams — Physical & Chemical Parameters
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AZAR KAVIN FIRE FIGHTING FOAM TESTING LABORATORY

Azar Kavin Laboratory has been awarded the first ISO/IEC 17025 Accreditation for
firefighting concentrated foam from NACI in Iran and certified by Institute of
Standards and Industrial Research of Iran (ISIRI) as Reference Laboratories of ISIRI.
Azar Kavin Laboratory is a leading and independent foam testing laboratory providing
services for testing all types of foam concentrates.

Fire-fighting foam testing is performed according to EN 1568 1-2-3-4 and ISIRI
3778 part 1-2-3 standard specifications.

Most international safety and firefighting organizations agree that periodic
sample testing of your foam inventory is crucial in ensuring that fire-suppression
foams continue to perform as required for their specified applications.
Teams of highly qualified scientists and technicians in modern, purpose-built
laboratories analyze samples of all types of foam to the highest standard and
to ensure continuous improvement in their services leading to customer satisfaction.
Azar Kavin is committed to gain customer satisfaction by providing quick,
reliable and accurate test results.

This Laboratory has acquired ISO/IEC 17025 Accreditation from NACI in
September of 2017 with Certificate of Accreditation No. NACI/LAB/1003 and
is also certified by Institute of Standards and Industrial Research of Iran (ISIRI)
as Reference Laboratories of ISIRI from 2015 with Certificate Of Accreditation
No. GHZ/3342.

TEST DISCRIPTION:

e Appearance

® Specific gravity
e PH of the foam concentrate

® Surface tension, interfacial tension and coefficient spreading
® Viscosity

® \/olume percentage of sediment

® Tolerance to freezing and thawing

® Expansion and drainage time of foam

® Test of fire performance

® Small-scale fire test
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PROTEIN FOAMS

P (Standard Protein Foam)

FP (Fluoro Protein Foam)

FFFP (Film Forming Fluoro Protein Foam)
AR-FFFP (AR-Film Forming Fluoro Protein Foam)

SYNTHETIC FOAMS

High Expansion Foam
AFFF (Aqueous Film Forming Foam)
AR-AFFF (Alcohol Resistant Aqueous Film Forming Foam)

DRILLING FOAMS

ANTI FOAM

No.36,west Jami St. Moghadas Ardebili St. Valiasr St. Tehran
Tel: +9821-224 162 08
Mobile: +98912-8301080
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