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Overview

Who is this paper intended for?
This paper addressed to specialist in the chemical industry involved in the innovation of 
chemistry and silicones. Also, this e-Book provides key information for non specialist, 
including students in chemistry, to understand how silicone technologies works.

What will you learn in this e-book?
The Chemicals structures of core product and specialty of silicones.
The different silicones properties and related applications.
The benefits of silicones solutions.
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What are silicones ?

Chemical Structure
The basic structure of silicones is made up of polyorganosiloxanes, where silicon atoms are 
linked to oxygen to create the «siloxane» bond. The remaining valences of silicon are linked 
to organic groups, mainly methyl groups (CH3): Phenyl, vinyl or hydrogen.

PolyDiMethylSiloxane (FLD 47)

Silicones are inert synthetic compounds that come in a variety of forms (oil, rubber, 
resin). Typically, heat-resistant and rubber-like, they are present in sealants, adhesives, 
lubricants, medical applications, cookware and insulation. Silicones are polymers that 
contain silicon, combined with carbon, hydrogen and oxygen and, in some cases, other 
elements.
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Silicone technologies
To understand each silicone technologies, let’s take a few step back on their production 
processes. Silicones raw material are Chlorosilanes, with a minimum of industrial 
processing (Hydrolysis and Polycondensation), we give birth to two different silicone 
commodity products: Gums and Oils.

Those commodities can be sold to customers having the ability to transform it, or are 
directly used to formulate advances specialty silicones. There are two main specialty 
silicones product families: Elastomers and Fluids.

Those two product families include a bunch of different technologies with diversified 
properties: RTV-1, RTV-2, HCR, LSR, Emulsion, Resin, Grease and Compounds.

Silicone properties
Silicones, due to their polysiloxanes, provide several advantages:

Thermal stability (from -80°C to 250°C)
Resistance to natural ageing (oxidation, UV)

 Resistance to fire, low emission of smoke and toxic fumes, self-protection, ceramization 
of ashes

Low surface energy 
Good wetting on many substrates
Hydrophobia (beading effect)
Release or adhesion properties, 
according to need
Exceptional harmlessness for a 
widerange of applications
Biocompatibility, well-suited 
for food contact and medical 
applications

Safe and comfortable skin contact
Flexible chain of up to -100°C 
for enhanced lubrication and gas 
permeability performance
Easy processing, excellent spread 
and coating capabilities
Available in a variety of forms – 
fluids, liquid silicone elastomers 
(LSR) and Heat Cured Rubber 
(HCR)
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Core Product (oils, gums, 

resins…) are obtained 

by having Chlorosilanes 
undergo hydrolysis and 
polycondensation

We identify 2 families of 

silicones: elastomers and 
fluids, regrouping a large 

variety of technologies 

with various properties

Specialty product are 

obtained after a formulation 

phase.
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Chlorosilanes
The building blocks of silicones

What are Chlorosilanes?
Chlorosilane are chemical compounds prepared by reacting silicon powder and methyl 
chloride ( CH3CI) gas through direct synthesis. The methyl chlorosilanes produced 
(trimethyl, dimethyl and methyl chlorosilane) are the building blocks for various silicone 
substances.

From silicon to chlorosilanes:
Production of silicones, firstly requires the synthesis of their precursors: chlorosilanes. 
These are prepared by reacting  silicon powder (extracted from natural silica by means 
of an electrochemical process) and CH3CI or methyl chloride gas (formed in the 
reaction between HCI and CH30H or methanol). This reaction is called Direct Synthesis. 
It is performed in large-scale reactors and produces a crude mixture of several liquid 
chlorosilanes which must then be separated by distillation. The chlorosilanes produced 
are the building blocks with which the various silicone substances are then produced: 
the central silicon atom is bonded to various numbers of chlorine atoms, each of which 
provide a potential reactive site for the hydrolysis reaction that enables the length and 
branching of the polymer molecular framework to be controlled. The three types of methyl 
chlorosilanes obtained during direct synthesis which are then used to produce silicones 
are: trimethyl chlorosilane, dimethyl dichlorosilane and methyl trichlorosilane as shown in 
the below diagrams.

methyl groups (CH3),  chlorine (Cl), silicon (Si)

Trimethyl Chlorosilane Dimethyl dichlorosilane Methyl Trichlorosilane

Direct Synthesis: 

reaction between 

silicon powder and 

CH3CI or methyl 

chloride gas
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From chlorosilanes to basic silicone products:
Chlorosilanes undergo hydrolysis and polycondensation to give the basic silicone products: 
oils, gums and resins. Oils and gums are straight-chain compounds that are either reactive 
or non-reactive. When the compounds are fluid in consistency they are considered as oils. 
When their viscosity increases to the point of solidifying, they are considered as gums. 
Oils and gums can also be subject to further physical and chemical processing at a later 
stage. Resins have a branched structure that forms molecular lattices. These basic silicone 
products have a molecular framework based around the
four different groups that result: directly from the original chlorosilanes.

The hydrolysis of chlorosilanes to form the siloxane backbone
Hydrolysis produces short-chain polymers which must then be lengthened to give the 
required molecular weight. Pure dimethyl dichlorosilanes are hydrolysed to obtain oils. 
Resins are obtained by hydrolysis of a mixture of dimethyl dichlorosilanes and mathyl 
trichlorosilanes, to which solvents are added to avoid gelling.

The lengthening of polymer chains by polycondensation
Polycondensation of prepolymers is performed using catalysts. The addition of chain 
terminators enables the polymer chain ends to be de-activated i.e. to give non-reactive 
oils. To prepare certain specialty silicone products with special properties, it is sometimes 
necessary to modify the CH3 (non-reactive) groups that are initially bonded to the silicon 
atoms. Therefors, these groups are partially replaced by other non-reactive groups (-C6H5, 
etc.) or reactive groups (-H, CH=CH2, etc.) in certain cases, prior to or following hydrolysis.

Oil, gum and resin 

are basic silicone 

products

03
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What are Silicone oils?
The most common silicone oils are linear polysiloxane compounds, that orient in spiral 
chains, which easily glide and slip over one another. Silicone oils offer great thermal 
stability and fexible and flowable forms at extreme temperatures. Polydimethylsiloxane 
is the predominant silicone polymer made, but other organic groups (phenyl, vinyl, 
epoxide or amino) can be added to the siloxane polymer that can in some cases offer 
special characteristics or reactivity.

 

Silicone oils offers 
great thermal 

stability

Technology Oils

Definition Oil: any liquid polymerized siloxane with organic side chains.

General information
Siloxane, the polymer backbone consists of alternating silicon and oxygen atoms 

(...Si−O−Si−O−Si…)

Oil: low Mw, range from around several hundred to several hundred  thousands g/mol.

Typical properties
Oil: liquid or half solid.

Both Oil and gum obtain resistance of high/low temperature, weatherability, waterproof, 
environment friendly, none toxicity and so on . Many of them are used as the raw 

materials of silicone rubber or other products.

Processability Chlorosilanes  distillation and hydrolysis  prepolymer  chain extender  different oil 
types

Application/final 
products

As raw materials for silicone rubber or other materials. Silicone oils are primarily used as 
lubricants, heat transfer oil or hydraulic fluids.

03
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Chemical structure
The repeating backbone of silicone oils and other siloxane polymers consists of 
alternating silicon and oxygen atoms.  Silicone oils are comprised of linear repeating 
chains of silicon and oxygen, with each silicon atom also having two carbon-based 
substituents, which are most often methyl groups.  The silicone oils can possess a 
degree of polymerization, in other words the average number of repeating siloxane 
groups in a polymer chain, ranging from several units to several thousand units.  
Replacing a small portion of the methyl groups with phenyl groups or amino functional 
groups can change how the siloxane polymers interact with other materials.  Adding 
reactive organic groups to siloxane polymers can also allow for siloxane polymers to 
be integrated into various type of organic polymers, which can result in some unique 
properties when compared to standard organic polymers.

Silicone oil properties
The viscosity of silicone oils can vary greatly 0.65cs to 2,000,000cs and the viscosity 
remains constant across a wide range of temperatures.  Silicone polymers also exhibit 
remarkable thermal stability (up to 250°C) when compared to some organic polymers, 
due to special characteristics of the chemical bonds between silicon and oxygen in the 
polymer chain.  Silicones spread on surfaces very easily, due to their very low surface 
tension, and have high compressibility when compared to different hydrocarbon 
and mineral oils.  Siloxane polymers have good dielectric properties and remarkable 
resistance to shear stress, natural ageing, oxidation and hydrolysis.

Why use silicone oils?
Silicone oils are used in products you may use in everyday life. Let’s take a closer look at 
your facial tissues. Thanks to the excellent soft hand feeling and good hydrophilicity of 
some types of siloxane polymers, top grade facial tissues have been using silicone type 
softeners to improve the “soft feel” of tissues. Silicone oil improves the softness and 
silk-like smooth feeling of the tissues, with minimum impact on tissue strength.

Silicone type softener benefits:
Emulsions with excellent shear stability are suitable for various additive processes

Treated tissues with good water absorption and permeability

Treated tissues maintain the whiteness

Improvement of antistatic and antibacterial properties of tissues

Related applications
The most common oils used in many applications are PDMS
(polydimethylsiloxane). These inert oils are used as hydraulic or damping fluids, 
dielectric fluids, electronics-grade fluids, heating or cooling fluids, diffusion pump 
fluids, thermostatic fluids, paint additives and homecare product additives, lubricants 
and release agents. A certain number of these applications require the use of modified 
oils (e.g* phenylated oils in order to increase heat stability), as well as solubility in 
organic systems and compatibility with organic compounds. Silicone oils are also widely 
used in cosmetics, pharmaceutical and medical applications.

Silicone oils are 

used in products 

you may use in 

everyday life

Elkem Silicones

Raw material and basic 
silicone products
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Silicone elastomers
A versatile range of customizable solutions for critical 
and demanding applications.

Three type of 

elastomers: HCR, 

LSR and RTV

What is a Silicone elastomer?
Silicone elastomers are compounded using reactive, straight chained molecules together 
with a cross-linking agent and reinforcement to give good mechanical properties 
(elasticity, absorption, tear strength).

Chemical structure
Silicone elastomers are made with a combination of linear polymers, reinforcing agents, 
a crosslinker and a catalyst. The viscosity and type of the basic straight-chain molecule 
combined with the processing temperature determine the type of elastomer produced: 
Heat Cured Rubber (HCR), Liquid Silicone Rubber (LSR), and Room Temperature 
Vulcanization (RTV). These elastomers can be reinforced with either mineral fillers, such 
as silica, alumina, calcium carbonate, silicone resins, etc. Radical, condensation or addition 
crosslinking reactions may be used depending on the technology chosen to meet precise 
processing requirements. A wide variety of additives can be added to the elastomer in 
its final composition to ensure specific characteristics (color, rheology, pot life, etc.) or 
performance standards (electrical insulation or conduction, heat transfer, fire retardancy, 
chemical adhesion, mold release, etc.).
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Silicone elastomers properties
Silicone elastomers are used in high-performance applications, especially 
in harsh environments where other polymeric materials will fail. Parts made 
of silicone elastomer rubber ensure long durability and reliability, even 
when exposed to a wide range of temperatures (from -50°C to 250°C) 
or to extreme outdoor exposure (humidity, UV, Ozone). Their dielectric 
properties and thermal resistance are especially well suited to insulate and 
protect electronic equipment, including protection of high voltage lines. 
These products will maintain their elastomeric properties, including very 
high elongation before breaking point and/or strong resistance to tearing 
(essential in molds, modeling and reproduction, kitchenware, etc.). Silicone 
elastomers are also innocuous for the human body and are resistant to high 
temperatures required in sterilization processes, making them ideal for 
medical applications (skin contact, medical devices, long term implants, 
etc.).

Silicone elastomers 

ensure durability 

and reliability
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What is Heat cured rubber silicone?
Heat Cured Rubber is a silicone elastomer formed of straight chains with very high 
molecular weight. The system will be cured with either an organic peroxide crosslinker, 
or a platinum catalyst. HCR offers great temperature and ageing resistance.

 

HCR offers great 
temperature and 

ageing resistance

Technology HCR

Definition
HCR means Heat Cured Rubber, main formula (Gum+Silica+Plasticizer+Addi-

tives)

General information Good thermal stability up to 300°C; Cold resistance to -50°C, some special grade 
could reach -120°C or above 300°C; Good electrical properties

Typical properties
- Hardness 30~80 ShA

- Mechanical strength 7~10 MPa
- Elongation 200~800%

- Tear strength 15~40 N/mm

Curing mechanism

Processability Kneader mixing  adding color and catalyst on 2-roll mill  filtration

Application/final 
products

Automotive application (Cables, hoses, gaskets, anti-vibration), Medical devices 
(tubes, connectors, cables, long term implants), Electrical application (insulators, 

cables), Kitchenware and consumer applications
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Chemical structure
Heat Curred Rubber elastomers are also known as HTV (High Temperature Vulcanizing). 
They are made from reactive silicone gums, in other words straight chains, with very high 
molecular weight macromolecules containing various reactive groups. The most frequently 
used gums are either partly phenylated or perfluorinated vinylated gums. Various raw 
materials are added to give additional properties to the HCR e.g. fumed or precipitated 
silicas with high specific surface area to improve mechanical properties, heat stabilizers 
and various other additives such as plasticizers or anti-structuring agents. Cross-linking 
occurs using organic peroxides in polycondensation systems or platinum catalysts in 
polyaddition systems.

HCR silicone properties
Heat Cured Rubber elastomers have outstanding properties and are far superior to 
conventional organic elastomers. They exhibit exceptional mechanical strength at 
temperature and can be used at temperatures ranging from -50°C to +300°C. The ageing 
resistance of these elastomers highlights their fundamental qualities such as the fact 
that they are chemically inert, their photo-oxidative stability and the absence of residual 
reactive groups once cured. A wealth of colorings are possible. By using a sufficiently fine 
silica filler it is even possible to make transparent articles for use in food and paramedical 
applications. The addition of various additives opens unlimited for customization of HCRs 
to create solutions to all kind of existing and new applications in Aerospace, Automotive, 
Healthcare, Oil & Gas, Construction, Electronics. Most recent examples are heat transfer 
additives for Electrical Vehicles, electrical conductive materials for Power or Consumer 
Electronics and also antibacterial solutions for Healthcare applications.

Why use HCR silicones?  
Let’s take the example of electric vehicle to understand the benefits of HCR. As we have 
seen above the technology exhibit resistance to high and low temperatures and they offer 
flexibility for added properties. Automotive cable manufacturers have therefore been using 
silicone rubber HCR instead of other polymers (such as TPU/TPE and XLPE) to ensure 
longer aging time under high temperatures and easy install in the increasingly smaller 
spaces found in newer generation automobiles. Cables made with HCR can match the 
needs generated by constant innovation in the Electric Vehicle industry, especially for the 
connection between the engine and the battery.

HCR’s sustain heat and present fire resistance with low smoke emissions and non-
corrosive and non-toxic combustion gasses. They offer reliable insulation and mechanical 
performance at a low weight.

Related applications
HCRs outstanding properties are used in many different industrial applications: sealing 
and piping in fluid circuitry ( joints for building construction and aeronautical applications, 
automotive gaskets, boots and hoses), electrical protection (office equipment safety cables 
and insulators for electrotechnical applications, spark plug boots, cables and connectors 
for automotive application), food, pharmaceutical and biomedical applications (tubes, 
profiled sections).  

Elkem Silicones

Silicone elastomers
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What is a Liquid silicone rubber?
A Liquid silicone rubber is a high-purity, two-component platinum-cured silicone, ideally 
formulated for the production of technical parts, where strength, resistance and high 
quality are a must. LSRs are viscous, but pumpable materials, mostly processed through 
liquid injection molding (LIM).

Technology LSR

Definition
LSR (liquid silicone rubber) refers to a two-component compound which can be cured with 

Pt-catalyzed hydrosilylation reaction. Formulation: Base: silicone oil + filler + plasticizer; 
Component 1: base + catalyst; Component 2: base + crosslinker + inhibitor.

General information

- Innocuous and biocompatible
- Good processability

- Service temperature ranges from -60°C to 250°C
- Good electrical properties

Typical properties

- Hardness 5~70 ShA
- Mechanical strength 7~12 MPa

- Elongation 200~800%
- Tear strength 15~50 N/mm

Curing mechanism 
(Polyaddition)

Processability Liquid Injection Molding system including a pump which mixes A and B parts and injects the LSR into 
a multicavity heated mold to make the final part.

Application/final 
products Medical, Industrial or Automotive parts

04
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Chemical structure
Liquid Silicone Rubber (LSR) is a two-component system, where long polysiloxane 
chains are reinforced with specially treated silica. Component A contains a platinum 
catalyst and Component B contains methylhydrogensiloxane as a cross-linker and 
an alcohol inhibitor. The primary differentiator between liquid silicone rubber (LSR) 
and Heat Cured Rubber (HCR) is the “flowable” or “liquid” nature of LSR materials. 
While HCR can use either a peroxide or a platinum curing process, LSR uses only 
additive curing with platinum. Due to the thermosetting nature of the material, 
liquid silicone rubber injection molding requires special treatment, such as intensive 
distributive mixing, while maintaining the material at a low temperature before it is 
pushed into the heated cavity and vulcanized.

Liquid silicone rubber properties
Depending on the application or its industrial use, LSR offers several advantages. 
First, it is highly biocompatible, which means it can be used for parts that come into 
contact with humans, for such applications as organ parts or prostheses. Second, 
it is very durable and therefore ensures long-term stability and chemical resistance. 
Third, it is also compatible with a wide spectrum of temperatures, from -60°C 
to +250°C, maintaining its high-performance mechanical properties at all times. 
Fourth, its electrical properties makes it ideal for insulation and precise conductivity 
protection. Finally, it is transparent and can be pigmented to harmonize with all 
color needs, including human skin tones.

LSR are also considered as the material of choice for industries such as Automotive 
or Medical devices for which small and complex elastomeric parts needs to be 
produced at high speed and optimum productivity. In such cases, Liquid Injection 
Molding of LSRs becomes one of the most efficient process to fabricators.

Elkem Silicones

Silicone elastomers
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Why use Liquid silicone rubber?
Liquid Silicone Rubber (LSR) are used in industries requiring precise results, lets see 
how LSR is used by automotive manufacturers. Thanks to LSR high tear strength, 
low compression set, good thermal resistance and continue stable self-oil bleeding, 
automotive harness connector has been using oil bleeding Liquid silicone rubber instead 
of other rubber (such as NBR and EPDM) for harness sealing. LSR formulation dosing 
system produce the precise material features that allows control on the cure kinetics, 
leading to improved productivity and flexibility to achieve precise results, from low 
temperature curing for over-molding applications to improved cycle times for serial 
production.

LSR is also perfectly adapted to new digital, intelligent and networked industrial 
processes for making products such as lighting primary and secondary optical systems 
and its innocuous and biocompatible features make it suitable for healthcare including 
Long Term Implantable applications.

Related applications
Unlike many thermoplastic elastomers such as TPEs and TPRs, LSR has performance 
characteristics and fast cure cycles, which makes it a perfectly adapted material for 
small molded components. The material maintains its flexibility and elasticity from 
extremely low temperatures down to -60°C and retains these features up to 250°C. LSR 
is often used in applications for products that require a high level of precision. Here are 
some notable examples:

Seals

Gaskets

Cushioning pads in mobile communication devices

Data acquisition instruments

Electronic devices used in rugged environments

Infant products (such as baby bottle nipples)

Kitchen ustensils (spatulas)

Electrical connectors

Automotive parts

Self-bonding or self-bleeding parts

Medical applications, including catheters and hoses

LSR are also 
perfectly adapted 
to industries that 

requires flexibility 
and control
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What are RTV-1 silicones?
RTV 1 is a one-component, Room Temperature Vulcanization silicone rubber that cures 
at room temperature. They are simple to use, apply and require no special preparation. 
RTV 1 silicones are ideal in critical applications where convenience and speed are prime 
requirements.

RTV-1 silicones are 
easy to use and don’t 
require preparation.

Technology RTV-1

Definition
RTV-1, one-component Room Temperature Vulcanizing, is based on a poly-condensation 

reaction. This type of silicone rubber is made with an OH terminated silicone polymer, 
crosslinker and a catalyst. The latter being in most of the case an organic tin compound.

General information RTV-1 can be divided into several types, based on by-products generated during the curing process, 
such as alkoxy, oxime, acetic, acetone, amine, products, etc.

Typical properties RTV-1 features convenient characteristics such as easy application, soft curing conditions, good 
adhesion, weather and heat resistance.

Structural units RTV-1 with OH terminated silicone polymer, crosslinker, fiber and catalyst.

Processability Pre-mixed compounds for specific processes and in-vacuum or N2 protection, subsequently 
dispensed by tools, with defined moisture evacuation and curing times.

Application/final 
products

RTV-1 is used in construction, industrial sealing and bonding, gaskets, healthcare products, coatings, 
etc.

04
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Chemical structure
RTV-1 silicones are made of a mixture of polydimethylsiloxanes, crosslinking agents 
(creating 3-dimensional network), fillers, and auxiliaries. Crosslinking is triggered when 
the material comes into contact with atmospheric moisture and then proceeds to 
eliminate unwanted byproducts. The process begins at the surface with the formation 
of a surface film and gradually extends further into the heart of the silicone rubber 
compound. The byproduct, which is formed in small quantities, varies with the type of 
crosslinking agent employed and may be an amine, acetic acid or a neutral compound, 
such as alcohol.

RTV 1 silicone properties
For practical purposes, RTV-1 silicone rubbers are ideal solutions for ensuring numerous 
sealing, bonding and coating operations. Adhesion can range from controlled adhesion 
to self-adhesion, the Shore A hardness can be modulated from 18 to 60. Elongation 
at break can range from 150% up to 700%. Due to their unique and robust chemical 
properties, RTV-1 silicones provide excellent resistance, enabling them to endure 
harsh weather and other aggressive conditions and age well, maintaining their initial 
properties far better than competing products, such as plastics or other polymers. 
Special additives enable RTV-1 silicone rubber to also withstand extremely high and low 
temperatures, thus enabling them to be adapted to the most challenging applications.

Why use RTV-1 silicone?
The main benefit of using RTV-1 silicones in critical applications is the high-temperature 
resistance and chemical resistance for sealing and bonding of various mechanisms. 
All these features result in remarkable performance levels in terms of resistance to 
engine and gearbox fluids and excellent adhesion to different parts, made of metals 
and plastics. Our many automotive customers use it as sealing for car engines and 
gearboxes, which are exposed to mechanical stress, aggressive chemical fluids and 
extreme temperature variations. The characteristics of RTV-1 silicones contribute to 
engine integrity and durability in these harsh conditions. RTV-1 silicones have been 
integrated into many global automotive OEM specifications. These products are also 
intensively used in Aeronautics and Aerospace for similar functions.

Since some RTV-1 silicones have a chemically neutral curing system, guaranteeing no 
oxidation on contact with metals, they are also intensively used in the bonding and 
protection of Electronics components. These neutral RTV-1 silicones are odorless and 
they are particularly well adapted to the creation of safe and non-toxic workstation 
environments. Their rapid skin formation time is suited to industrial constraints, such as 
just-in-time scheduling, thus allowing great flexibility in interdependent processes.

Related applications
RTV-1 silicone rubbers are effective in nearly all sealing, bonding and coating 
applications. This is why they are used extensively in the most demanding industries 
and for use in the harshest conditions: automotive, construction, electrical equipment, 
electronics and textiles.

RTV-1 silicones 
provide excellent 
resistance against 
harsh environment.

High temperature 
and chemical resis-
tance are the main 
benefits of RTV-1 
silicones.

Elkem Silicones
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What are RTV-2 silicones?
RTV-2 silicones are two-component, Room Temperature Vulcanization silicone rubbers, 
gels or foams. Each part of the system comprises of either a crosslinker or a catalyst that 
will react when the two parts are mixed together to render the intended properties. It 
can be customized to produce variable degrees of viscosity, adherence and mechanical, 
chemical or temperature resistance characteristics.

RTV-2 silicones can 
be customized to 
produce variable 

degrees of technical 
performances.

Technology RTV-2

Definition
 RTV-2, two-component Room Temperature Vulcanizing, are silicone rubber formulations 
made by associating a base to curing elements. The curing is achieved by crosslinking, 

initiated by mixing the two components and occurs by condensation, using an organic-tin 
or, by addition reaction with a platinum catalyst.

General information RTV2 is available in a viscosity/hardness range varying from soft to medium, usually from 15 to 40 
Shore A.

Typical properties
  RTV2 features several advantageous characteristics, including ease of application and processing, 

light viscosity and good flowability, low shrinkage, no deformation, customizable hardness, resistance 
to high and low temperatures, acid and alkali, thus generating highly durable products.

Curing mechanism 
(Polyaddition)

Curing mechanism 

(Polycondensation)

Processability Raw materials mixed for specific processes and equipment, and then cured.

Application/final 
products

 RTV-2 is used in textile coating, mold making, release coating, 3D or additive printing, cockpit 
instruments, potting of engine electronics and gasketing.

04
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Chemical structure
RTV-2 is generally produced as a liquid or paste-like material, which after mixing and 
curing at room temperature, produces one of three physically different product types: 
solid elastomers, gels and flexible foams. RTV-2 would typically comprise silicone linear 
polymers, reinforcing mineral fillers or silicone resins, a crosslinker, a catalyst, and an 
inhibitor to control the pot life of the mix, so that it can be processed. Crosslinking is 
initiated by mixing the two components and occurs by condensation, using an organic-tin 
catalyst that generates alcohol, or by addition reaction with a platinum catalyst that does 
not generate any by-products. One of the latest trends in the industry has been to replace 
organic-tin catalysts by other organic compounds.

Elkem Silicones

Silicone elastomers
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RTV-2 has a high 
stability in a wide 

temperature range 
compared to other 
materials, silicones 

offer the advantage 
of an extreme 

flexibility

RTV 2  silicone properties
RTV-2 products feature a series of high-performance characteristics that, make them 
remarkably stable in a wide temperature range, with elastomers remaining flexible from 
-80°C to +250°C, with some able to overcome brief exposure to temperatures of 300°C. 
At the other end of the scale, some types of RTV-2 silicones can deal with drops of -100°C. 
They only break up at temperatures above 350°C, producing an inert silica deposit that is 
non-flammable and non-combustible.

Generally, their dielectric properties associated with a good level of thermal conductivity 
of the corresponding formulations make them especially well suited for high-performance 
electrical insulation, without heat accumulation. Compared to other materials used 
with the same functionality like Polyurethane, their thermal resistance creates a huge 
advantage, and the fire resistance, which is commonly required in the protection of 
electronics systems, is outstanding in the case of silicone formulations. Finally, compared 
to other materials like epoxy resins, silicones offer the advantage of an extreme flexibility 
creating no stress during differential dilatation on the electronic components (Silicone Gels 
are even better on this specific property). Resistance characteristics include the ability to 
withstand long periods of exposure to severe atmospheric conditions. They also have good 
mechanical properties and their low surface tension enables them to properly reproduce 
surface detail, making them a material of choice for Molding applications. Many RTV-2 
formulations provide an efficient release effect, more than cured rubbers have for organic 
and inorganic materials. They are ideal materials for molding, printing and prototyping 
applications.

Why use RTV-2 silicone?
In the medical industry, our RTV-2 biocompatible products are used to manufacture silicone 
adhesives for skin-care products, such as bandages and sterile dressings for wounds on various 
substrates (PU films, knitted or non-woven fabrics, etc.) and for fastening medical devices. 
Bandages and other wound-care products can easily be repositioned, can be left on for long 
periods of time and, in the end, can be painlessly removed as newly formed tissues will not 
adhere to hydrophobic silicone adhesives.
For this application, RTV-2 silicones provide high levels of performance because of their high 
quality mechanical properties: very high tack, excellent shearing capabilities and durable peel 
adhesion. To benefit manufacturers, RTV-2 silicone formulations can be designed to fit their 
production environment.
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Comparing RTV-2 to RTV-1 silicones:
 •  RTV-2 cures more rapidly
 •  Crosslinking can be slightly accelerated by raising the ambient temperature
 •  Curing of thick layers possible
 •  Flowable, self-leveling or non-sag grades are available
 •  Self-adhesive grades, with very good adhesion to a large range of substrates

Related applications
RTV-2 silicones are used in a wide range of industries and applications. They serve to produce 
flexible molds for manufacturing a wide range of technical and mechanical parts for industry 
and medical devices, either as the base material for the product itself or for making molds, 
release agents and adhesives, etc. In the form of elastomers, RTV-2 silicones are used for 
encapsulation and potting of electronic components in high-tech industrial and scientific 
equipment, as well as for coating textiles.

Elkem Silicones

Silicone elastomers
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Silicone fluids
The most versatile and unavoidable specialty fluids

Silicone fluids have 

a great resistance 

to extreme weather 

conditions

What is a Silicone fluids?
Silicone fluids are silicone oils (polydimethylsiloxane) which exhibit different degrees of 
polymerization, and thus viscosity. Within the silicone oils, the polymeric chains, which 
have a very high methyl density and thus low intermolecular association, glide and slip 
over one another: the oils are fluids. Replacing a minority of the methyl groups with 
organic functionalities like phenyl (inert) or vinyl or amino groups (reactive) modifies the 
oils to give them special characteristics. The silicone oils can be used as is, in dispersion 
or in emulsions.

Chemical structure
Depending on processing requirements or usage, silicone fluids may be used as 100% 
materials, in a diluted form – mostly in halogenated hydrocarbons, aromatic compounds or 
high-boiling white spirit – or in emulsified form usually as oil-in-water emulsions, mostly in 
low concentrations. Producers usually deliver these fluids in the following concentrations: 
from 10 to 50% of silicone in solutions and from 20 to 60% of silicone in emulsions.

Silicone fluids properties
Silicone fluids are particularly used for special applications or applications requiring 
resistance to extreme weather conditions. Silicone fluids are chosen for such applications 
since they can adapt to extreme fluctuations in temperature (from -60°C to 300°C) 
and have high stability against all forms of radiation, in particular UV, to resist outdoor 
exposure. The extremely low volatility silicone fluids and resistance to weathering means 
that their waterproofing capacities are durable.
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What are silicones emulsions?
Silicone emulsions are silicone oils dispersed in an aqueous system. Emulsions are ideal 
for surface treatments, being easy to apply, and are simple to prepare.

Chemical structure
The high viscosity of certain silicone oils can be effectively reduced by their emulsification. 
The aim of silicone emulsion formulation is to improve & facilitate the product’s 
presentation, processing and efficiency. The various components in emulsions (the carrier, 
typically water, the silicone, and its emulsifiers) do not react with one another, nor do 
they react with the surfaces that they are applied to. Emulsions are therefore ideal for 
surface treatment applications since they are less viscous than the oils they are delivering. 
Their other advantage is that preparation is simple: Polydimethylsiloxane (PDMS) oils are 
dispersed (emulsified) in an aqueous system (and they are particularly practical since they 
are easy and safe for the end user to handle, apply and dilute.

Technology    Emulsion

Definition  Emulsion is a category of product form. Emulsion is a formulation of silicones in aqueous 
form.

General information
 Emulsions are dispersions of one liquid in another liquid, generally stabilized by an emulsifier, both 

liquids being non-miscible. In the specific case of silicone emulsions, silicones are dispersed as 
droplets in a water continuous medium.

Typical properties

 Water-based, water-dilutable, stable, easy to use, environmentally-friendly, safe in storage, 
transportation and application. Enable small and uniform quantity of coating on the substrate. 

Sensitive to chemical, thermal & mechanical environment, cannot be applied in a system which is not 
compatible with water.

Structural units RTV-1 with OH terminated silicone polymer, crosslinker, fiber and catalyst.

Processability Pre-mixed compounds for specific processes and in-vacuum or N2 protection, subsequently 
dispensed by tools, with defined moisture evacuation and curing times.

Application/final 
products

 Release coating, textile & tissue softener, antifoams, water repellents & paints, lubrication & 
demoulding, personal care

Silicone emulsion 
improve and 
facilitate the 

product’s 
presentation, 

processing and 
efficiency
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Silicone emulsions properties
Silicone emulsions are insoluble silicones evenly dispersed in water with the aid of an 
emulsifying surfactant. They can be divided into three groups, depending on the type of 
emulsifier system used, i.e. they can be anionic, cationic and non-ionic. Most emulsions are 
non-ionic, making them compatible with either of the other two systems but, depending 
on the application, cationic or anionic emulsions may be preferable.

The physical characteristics of these emulsions can be altered by using different 
polymers to modify their viscosity if needed. High percentage solid versions supplied as 
concentrates, for dilution with water prior to use, reduce transport costs and the space 
required for their storage.

Silicone fluids are commonly used in the form of aqueous emulsions, which may be further 
diluted with water. A distinction is made between opaque (i.e. milky) macro-emulsions 
with particle sizes from 100 nm to several µm and clear or opalescent micro-emulsions, 
with particle sizes below 100 nm.

Why use silicone emulsions?
Silicone emulsions are easy to use and apply, are more environmentally friendly than 
solvent-based systems and, being water-based do not generate additional health 
hazards in the workplace. For example, baking and cooking paper manufacturers use 
emulsion silicones for coatings to replace other coating types including solvent containing 
formulations. The uniform distribution of a thin layer of silicone onto substrates gives 
efficient non-stick performance improving hygiene, reducing food waste and aiding 
efficiency in both industrial and home cooking applications. Silicone emulsion-based food 
papers can be used in all types of cooking, including baking, pan-frying and steaming

Emulsion silicone release coating also contribute to lower processing costs and higher 
production efficiency, since they can be coated in-line directly in paper-making machines, 
which avoids offline coating, reducing floor space requirements in manufacturing facilities 
and manpower costs, as well as simplifying logistical requirements.

Emulsion silicones are used in:
  Rubber and plastics as release agents and lubricants

  Food trays and plastic serving dishes as release agents

  Car polishes and household cleaners to improve protection, resistance, gloss and 
spreadability

  Textile finishing to enhance feel, water repellency and reduce the need for ironing

  Perlite, vermiculite and clay and other building materials to improve water repellency and 
protect against dampness

  Printing and papermaking for lubrication and as an antistatic agent.

Related applications
Beyond the use of silicone emulsions as process facilitators in the industries cited in our 
summary table above, they are also used as formulation ingredients in cosmetics and 
body care products, in particular in shampoos, where silicone emulsions give hair a silky 
softness, making it easier to comb and untangle after washing.

Silicone emulsion 
can be divided 
into three groups: 
anionic, cationic and 
non-ionic.

Easy to use 
and apply, and 
environmentally 
friendly
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What is a Silicone resin?
Silicone resins are relatively low molecular weight polymers with a three-dimensional 
branched-chain structure. With excellent thermal stability their many properties make 
them suited for use as binders in paints, varnishes and impregnating products.

Technology Silicone Resin

Definition
 Silicone resins are made up of a chain of alternating silicon and oxygen atoms like oils, 

but in the form of a 3-D network. It can be liquid, powder or be dissolved into an aromatic 
solvent.

General information  Silicone resin’s structure and physical properties vary a lot depending on its raw material type and 
process roadmap & condition. It depends on the requirements from terminal application.

Typical properties   Hydrophobicity, Hardness, Heat resistance, Chemical Resistance, Compatibility with organic 
compounds.

Structural units
  M= O1/2Si(CH3)3 D=O2/2Si(CH3)2 T=O3/2Si(CH3) Q=O4/2Si. Resin may be a combination of MQ, 

MDT, MDQ or / and further variants are created be the replacement of methyl by other functional 
groups such as Vinyl, Hydrogden, Phenyl, etc…

Processability
Usually, either sodium silicate or tetraethyl-orthosilicate (TEOS) are the primary raw material. Each 

process must go through 3 key steps “hydrolysis, silylation, end-capping” to a primary product, with 
a purification step as additional.

Application/final 
products

   Resins are used in PSA (Pressure Sensitive Adhesives) as tackifier, in release coating as release force 
promoter, in sealing & bonding as adhesion promoter, in water repellent for building & textile.
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Three groups: 
Hydroxy, Alcoxy and 
Vinyl

Chemical structure
Resins have very varied structures depending on the quantity of tri-functional T groups 
or sometimes quadri-functional Q groups that are introduced into the polymer during 
manufacture. Also on the type of non-reactive and reactive groups that are bonded to 
the silicon atoms. 

Two of the most common types of non-reactive groups found in the siloxane chain 
also have a great influence on the resin’s characteristics: methyl groups impart water 
repellency, release properties and surface hardness, whilst phenyl groups impart 
resistance to temperature and weathering, especially by UV-radiation, flexibility at 
high temperatures and compatibility with organic products. Two types of resins can be 
distinguished: methyl resins and methyl phenyl resins.

Three types of reactive groups allow the resin to crosslink.
  Hydroxy groups are the most common type. They enable crosslinking to occur by a 
condensation reaction at room temperature either in the presence of a catalyst or in 
alkaline systems. The use of a catalyst and higher temperatures, especially in the case of 
methyl phenyl resins, generally accelerates the cure rate.

  Alcoxy groups hydrolyse to give hydroxy groups at room temperature and in the 
presence of humidity. Curing then occurs as above. These resins are more stable when 
stored.

  Vinyl groups react at moderate temperature by an addition reaction in the presence 
of platinum, as in RTV’s (Room Temperature Vulcanisation), or sometimes at high 
temperature in the presence of peroxides as in HCR’s (Heat-Cure Rubber).

Resins are generally available diluted in an aliphatic or aromatic solvents, emulsified into 
water, or diluted in silicone polymers to reduce their viscosity.

Silicone resin properties
After drying and crosslinking, resins form flexible or rigid, thermoset or thermoplastic 
films that confer remarkable properties to the treated surfaces. Their heat stability is 
outstanding: resins offer effective protection at constant temperatures of up to 250°C 
and can withstand exposure to peak temperatures of up to 500°C for short periods 
of time. They resist well to oxidation and have good dielectric properties, even at 
temperatures of up to 250°C making them ideally suited for use in high-performance 
electrical insulation products. They also have excellent water-repellent characteristics 
and release properties.

Elkem Silicones

Silicone fluids
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Why use silicone resins?
Let’s see how resins are used in the industry. Most of the time silicone resins coming out 
of a silicone manufacturing facility will first be formulated. If we follow the path of our 
methyl silicones resins (MQ type), our customers use them to formulate into release agent 
products for many thermoplastic, thermo-setting or elastomeric substances like PU. The 
wide range of resins give formulators of release agents options and flexibility for their 
developments.

Those methyl silicone resins (MQ) offers many advantages:

  Odor free

  Very easy to use

  Excellent adherence to the surface of moulds

  High quality surface finish for the moulded article

  High thermal stability

  Reduces mould fouling

  Easy cleaning

Related applications
The paints industry is a major user of silicones resins as binders to improve the heat 
resistance of paints and renderings. They are also combined with organic resins to form 
polyester-silicone resin blends that are suited to continuous, pre-coating processes or so-
called coil coating. Silicone resins are also used in electrical impregnating and insulation 
applications: they give effective protection against weathering and high temperatures. 
In industrial release and mould release applications, in which silicone oils are often used, 
the use of so-called MQ type resins prolongs the durability of the mould-release agent. 
Methylphenyl silicones are used to produce permanent, non-stick coatings that withstand 
high temperatures for kitchen applications. Special silicone resins are used in the water-
repellent treatment of construction materials, of facades and in the consolidation of 
ancient monuments. In release coating of paper and films a very thin layer of «resin 
compound» is coated onto the substrate. In reality these complex compounds contain 
reactive oils, crosslinkers and a catalyst which cure to give the coating a resin-like 
structure.

Elkem Silicones

Silicone fluids
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What is a Silicone grease?
Silicone grease is silicone oil based thickened with a lithium soap. Silicone Paste is 
silicone oil based with inert fillers. This type of grease and paste are waterproof and 
offers great fluidity and performances over a wide temperature range.

Silicone grease 
and paste offers 

great fluidity and 
performances over 

a wide temperature 
range

Technology     Silicone Grease & Paste

Definition Silicone grease is silicone oil based together with inert fillers thickened with a lithium soap.
Silicone paste is silicone oil based with inert fillers. Thickening by silica, and add other additive.

General information   Grease & Paste could be separated into different performance range, like different temperature range 
resistance, thermal conductivity range, food contact range, optical range.

Typical properties
Silicone grease & paste have good sealing performance, and good lubrication performance. Compare 

with synthetic oil base paste/grease, silicone oil base paste/grease have better thermal resistance, 
and keep lubrication in lower and higher temperature, and better biocompatibility

Structural units Grease & Paste with silicone oil, thicknener, additive

Processability  Can be used by machine or by handle, dispensed in the position of need, no need curing

Application/final 
products   Sealing of optical connector, gear lubrication, water tap lubrication and heating sink
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Chemical structure
Silicone greases are especially appropriate when the lubricating properties need to be 
increased to meet the post demanding specifications. For example, at low-pressure levels, 
PDMS (polydimethylsiloxane) or non-reactive methyl phenyl oils are generally combined 
with lithium soaps creating the efficiency of silicone greases. These specifically designed 
silicone greases provide truly effective lubrication in both dynamic and static conditions, 
retaining their viscosity across a wide range of temperatures. 

Silicone greases are often considered to be the same as silicone pastes. Whereas silicone 
greases are thickened with a lithium soap, silicone pastes are made by dispersing silica in 
PDMS (Polydimethylsiloxane) oils with the use of thickening agents. Different amounts 
of silica are added to the compound to increase its viscosity to the required level. The 
chemical structure and physical attributes of silicone pastes make it particularly useful 
for the treatment of non-horizontal surfaces because of its adherent and non-drip 
characteristics. These pastes can also be used for sealing, potting, electrical insulation 
coating, protective coating, mold release and even as lubrication for low friction 
applications.

Silicone greases properties
Most greases or lubricants are made from petroleum oils or, for particular properties, 
synthetic oils. Each have different advantages and drawbacks, and are usually dedicated to 
a specific application field.

With the large array of available products, engineers and sourcing managers face major 
challenges in choosing the right type of oil-based industrial grease and the required 
additives. This is where silicone grease simplifies their choice as they can withstand an 
incredibly wide range of temperatures, from -60°C to 300°C under a wide variation of 
pressure and load conditions. Silicone grease also offers water-washout resistance, secure 
electrical connections and contains no harmful or flammable petrochemicals, enabling 
them to be used widely and safely.

Silicone pastes properties
Silicone Paste, with its non-curing and pasty consistency, is largely unnaffected by 
temperature changes, and therefore efficient in very diffeent environments. Also, because 
it is water resistant and repellent (as well as resistant to oxidation), its protective layer 
offers long-term protection against all sorts of atmospheric pressure and aggressions.

Furthermore silicone paste is odorless, features a low levels of toxicity, is radiation 
resistant (up to 106 rad.) and inert when in contact with numerous chemicals and largely 
resistant to microorganisms. Its high level of adhesion to numerous surfaces and its good 
lubricating properties in plastic/plastic or plastic/metal pairings make it ideal for moveable 
parts. Otherwise, its good release properties are useful in numerous elastomer and plastic 
applications.

For electrical and electronic applications, silicone paste provides good electrical insulation, 
high dielectric strength and permittivity, therefore generating a low level of loss factor. 
Last but not least, its excellent shelf life allows it to retain its reliable functional properties 
for up to 12 months before application and maintain its protective properties for several 
years, once installed.

Silicone greases 
are thickened with 
a lithium soap 
whereas silicone 
pastes are made by 
dispering silica in 
PDMS oils with the 
use of thickening 
agents.
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Why use Silicone grease?
Let’s take the example of the use of silicone greases in the Oil & Gas industry. Oil & 
Gas OEMs and their tier suppliers need solutions that protect their rigs and onboard 
electronics to withstand the extremely harsh conditions of onshore, offshore, and subsea 
Oil & Gas exploration. They know that high-performance silicone products, such as silicone 
grease improve overall productivity in drilling fluids and muds, as well as in gas and oil 
separators. This improves equipment performance and productivity, while preventing 
losses and reducing maintenance costs and downtime.

Beyond the Oil & Gas industry, these silicone grease products and specific additives are 
used in water and effluent treatment, distillation, desalting, dehydration and many other 
applications.

  General assembly for sealing exposed parts ( joints and flanges), anti-vibration protection, 
bonding, anti-damping, etc.

  Insulation, coating, potting and sealing of electrical and electronic components

  Lubrication of valves, gears and mechanical devices

  Great heat and cold resistance, reliable and consistent performance in extreme 
conditions and continuous long-term resistance 

  Effective in small amounts

  Non-corrosive, even when exposed to the harshest conditions

  Moisture resistance and water repellency

  Electrical insulation to ensure safety and reliability

Related applications
Silicone-based lubricants are often used for consumer applications when other common 
lubricants, such as petroleum jelly, would damage certain products such as latex rubber 
and gaskets on dry suits. Silicone greases are also used, for example, to lubricate fountain 
pen filling mechanisms and threads, sealing and preserving O-rings, in regular and 
submersible flashlights, in plumbing connections to avoid leaks, in waterproof watches 
and even in air rifles. We work closely with our customers to understand their specific 
needs and provide them with the best silicone greases, lubricants and sealing material that 
meets and surpasses their needs.

Silicone pastes are used for an almost unlimited number of processes, including 
as lubricants and installation aids, both for technical purposes and in food-contact 
applications, as well as sealing aids for moveable parts and connections that might 
potentially need to be disassembled or as release agents in high-temperature uses.
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What is a Silicone compound?
A silicone compound is made up of a hydrophobic particle (generally silica) dispersed in 
a silicone oil, which produces a foam control or antifoam agent used in a great variety of 
applications.

Technology Silicone Compound

Definition Silicone antifoam compound consists of polydimethylsiloxane and hydrophobic particles 
(Silica).

General information    Silicone antifoam compound is a white to gray flowing liquid with 100 ~1,000,000 cSt viscosity, 100% 
active content (silicone oil + silica).

Typical properties Insoluble in water, low surface tension, very efficient to destroy bubbles in foaming media.

Structural units  Silicone compound: PDMS + Silica

Processability
  The silicone compound could be formulated into an emulsion by using emulsifiers in order to destroy 

bubbles in aqueous media. The silicone compound can also be diluted in solvent when used in 
anhydrous media.

Application/final 
products  Pulp, Textile, Oil & gas, Agrochemicals, Detergent, Water treatment

Chemical structure
The backbone structure of silicone oils is made up of a chain of alternating silicon and 
oxygen atoms. Each silicon atom is bonded to two carbon-based substitution groups, 
almost invariably methyl groups. Within the silicone oils themselves, the chains glide and 
slip over one another, so the oils are fluid. Silica particles are dispersed in the silicone oil to 
form the silicone compound.

Silicone compounds properties
The composition of the silicone compound has a determining influence on its performance 
and utility. Silica plays a key role in the formulation, to achieve exactly the antifoaming level 
required. The challenge is that the silica must be partly, but not completely, hydrophobic. 
The defoaming is triggered when an oil/silica droplet merges into the air-water interface, 
when the oil spreads across the liquid-air interface, which is destabilized (the bubble 
bursts) by the ‘pin pricks’ provided by the silica. Compared to organic defoamers, silicone 
antifoam compounds are more effective and so require very low dosage levels because 
silicone oils have lower surface tensions and so spread better across the liquid-air 
interfaces.



Delivering your potential45

Silicone compounds properties
The composition of the silicone compound has a determining influence on its performance 
and utility. Silica plays a key role in the formulation, to achieve exactly the antifoaming level 
required. The challenge is that the silica must be partly, but not completely, hydrophobic. 
The defoaming is triggered when an oil/silica droplet merges into the air-water interface, 
when the oil spreads across the liquid-air interface, which is destabilized (the bubble 
bursts) by the ‘pin pricks’ provided by the silica. Compared to organic defoamers, silicone 
antifoam compounds are more effective and so require very low dosage levels because 
silicone oils have lower surface tensions and so spread better across the liquid-air 
interfaces.

Why use silicone compounds?
Let’s follow the path of a bottle of plastic placed in a recycle bin. Once they arrive in a 
treatment facility the recycled plastics have to go through multiple process stages, where 
foam can be a real problem. For example, when PET (PolyEthylene Terephthalate) and 
HDPE (High Density PolyEthylene) containers such as water or milk bottles are recycled, 
they are washed at very high temperatures and flow rates, generating a great deal of 
foam. Silicone compounds converted into antifoam emulsions will provide a quick foam 
knockdown and long durability of the foam control. They are also appreciated for their 
good compatibility with different foaming medias.

Besides their long-lasting performance at low use levels (1 to 100 mg/kg), silicone 
antifoams are safe as they are chemically inert, they have a better resistance to heat and 
chemicals than ‘organic’ antifoams, they can be used across a wide range of pH range and 
are compliant with regulations.

Related applications
Our customers use compounds as antifoam emulsions for various industrial applications, 
including textiles, food processing, pulp & paper making, pharmaceuticals, water 
treatment, etc.
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