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Practical Application Examples

to Demonstrate the Use of

Polymeric Precursors




Introduction

A The aim of this presentation is to demonstrate by giving practical examples that polymeric
precursors can be safely handled under adequately controlled conditions without causing
harm to humans or the environment

A FEICA would like to provide four examples:
1. One -Component Foam (OCF) - Industrial + Professional
2. Direct Glazing (windshield bonding for cars) d Industrial + Professional
3. Lamination of flexible substrates with reactive polyurethane (PU) adhesives d Industrial
4. Liquid 2 -component silicones for gasketing - Industrial
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Customisation of Polymers

A Customised polymers are common throughout the adhesives and sealants industry.

A Customising refers to modifying existing polymers to satisfy certain needs and to
manufacturing unique polymers for specific applications

A The composition of reactive polyurethane adhesives addresses specific processing and
performance requirements of very different application areas, e.g.
U Improved efficiency in production, e.g. faster line speed in assembly lines
Lower application temperatures to reduce energy consumption
New substrate combinations including recycled & bio-based materials
New design of the assembled part, e.g. lightweight, designed for recycling
More demanding properties inend  -use

Support of the Green Deal initiative of the Commission and UN Sustainable Development
Goals (SDGs)
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Customisation and continuous improvement of PU -adhesives are key to help our

customers to stay competitive and respond to a changing market requirements
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Adhesives Supplier Landscape

A The adhesives industry is mainly structured around SMEsplus a few multinational operating
companies

A In-house polymerisation is common across the adhesives industry to meet the demand for
tailor -made products in a timely manner across multiple application areas

A There are many thousands of different polymer precursors with a molecular weight number
average < 10,000 Da
A Each individual polymer precursor is almost exclusively from one supplier

A Not only would thousands of polymers would need to be registered, but also thousands of
different registrants would be involved

Innovation in a dynamic market is key for SMEs and larger adhesive suppliers to stay

competitive.
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Example Polymeric Precursor:

One -Component Foam (OCF)
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Introduction

A

One -component foam (OCF) is based on polyurethane
chemistry and is the generic term for moisture -curing
one -component foams dispensed from pressurised
containers

OCF brings significant benefits to window and door
installation tasks

OCFs connects, provides thermal and acoustic insulation
and renders joints airtight

OCF plays an important role in this context by
improving energy efficiency and helping create a more
pleasant environment
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Industrial step - Production of a polymeric precursor

Chemistry

To make one-component polyurethane foam, you need two main chemical ingredients, namely
polyol (which isalso a polymeric precursor) and diisocyanate . These chemicals form the building
blocks of polyurethane . When polyol and diisocyanate react, they form a polyurethane
prepolymer, also called a polyurethane precursor .
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Industrial step - Production of a polymeric precursor

Production of polymeric precursor

The manufacturing process of a polyurethane precursor is carried out in a predominantly closed
system. Polyol and diisocyanate arrive in bulk. Via a special chemical unloading dock, with
provisions to collect potential spillage, the raw materials are unloaded into large tanks.
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Industrial step - Production of a polymeric precursor

A

Next, the polyols and diisocyanates are mixed in a can under pressure, and the
polyurethane precursor is formed. Thanks to this closed process, cleaning steps
are not required and the raw materials do not  come into contact with the
environment.

Further, it is important to note that the formulation process for a polyurethane
precursor is highly water sensitive due to the reactivity with isocyanates used in
product formulations. No part of the formulation process is in contact with water
and, therefore, no part presents a potential for environmental exposures.
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Professional step - Application of a polymer precursor

Chemistry

During use, this precursor, present in the OCF can, isdispelled under pressure as a viscous foam
gel that solidifies by reacting quickly with moisture in the atmosphere to form a chemically and
physically stable and rigid polymer foam product .
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Professional step - Application of a polymer precursor

Application of a polymeric precursor

A During application the polymeric precursor is extruded from the can and forms a
viscous foam gel that solidifies by reacting quickly with moisture in the
atmosphere to form a chemically and physically stable and rigid polymer foam
product. This is called the curing step

A The curing times for OCF are typically within minutes of use for the initial cure.
Higher atmospheric humidity can result in faster cure times:

I Tack free time (initial curing): < 10 minutes
I Cutting time (OCF can be cut): < 1 hour
The extruded foam is not touched until it is fully cured.
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Professional step - Application of a polymer precursor
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Application by a professional worker of OCF, containing
the polyurethane precursor, in a window frame
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Description of use, exposure and waste management

OCF is used in a variety of applications in the
building and construction sectors, for example, to fill
gaps in building walls. OCF contributes significantly
to heat gain of the building. This is an important
factor for overall building energy efficiency.

The polyurethane precursor is used when door and
window frames are installed. There is no direct
contact by the professional worker. During use of
the polyurethane precursor, the professional worker
takes into account the necessary safety measures
and wears the required personal protective
equipment (PPE), in accordance with the risk
analysis of the mixture and the unreacted
monomers, which have a more significant hazard
profile compared to that of the polymeric precursor
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Description of use, exposure and waste management

After application, these products are

always covered by, for example,
doorframes, window frames or plaster. They
are used exclusively on the inner shell of
buildings, and contact with the outside
environment will not take place. Excess
foam will be removed by cutting it with a
sharp knife after the foam has cured, so no

contact with the polymeric precursor takes
place.

© Soudal
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Classification

A  The one -component foam carries the following hazard sentences:

Aerosol, Category 1 H222; H229
Acute toxicity, Category 4 H332
Skin corrosion/irritation, Category 2 H315
Serious eye damage/eye irritation, Category 2 H319
Respiratory sensitisation, Category 1 H334
Skin sensitisation, Category 1 H317
Carcinogenicity, Category 2 H351
Specific target organ toxicity Single exposure, Category 3, Respiratory tract irritation H335
Specific target organ toxicity Repeated exposure, Category 2 H373

A  These phrases result from residual monomeric isocyanate in the sample; the
polymeric precursor does not influence this classification

A  Risk management measures are listed on the Safety Data Sheet (SDS)

A  The hazard results from the monomeric isocyanates of the polyurethane foam. As
there is an application step involved, strictly controlled conditions are not
possible.
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Example: Direct Glazing

(Industrial and Professional)
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Direct Glazing

A Direct glazing means the bonding of automotive window
panels with a suitable adhesive directly to the car body

A Direct glazing is used both for

I Installing windows at the manufacturing line of the
car producer (an industrial application) as well as for

I replacing car windows after damage (a professional
application)

A Both examples will be discussed in this presentation
A The direct glazing adhesives discussed in this presentation B
are based on polyurethane chemistry . Details will be
shown on the next slide

A  The aim of this presentation is to demonstrate that direct
glazing adhesives can be safely handled under
adequately controlled conditions without causing harm to
humans or the environment
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Curing Chemistry

One -component polyurethane chemistry IS a chemistry based on isocyanate -functional
polymers (polymeric precursors ) which can react with ambient moisture. Isocyanate groups
converted by moisture can further react with unreacted isocyanate groups to form the

cured polymer (article; often a cross  -linked network).
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Curing Chemistry |l

One -component polyurethane chemistry IS a chemistry based on isocyanate -functional
polymers (polymeric precursors ) which can react with ambient moisture. Isocyanate groups
converted by moisture can further react with unreacted isocyanate groups to form the

cured polymer (article; often a cross  -linked network).
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Automated Windshield Installation (Industrial)

The entire application process is controlled by automated application equipment (robots)
without any workers being present
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Automated Windshield Installation (Industrial)

The adhesive is delivered out of a drum in an automatic dispensing station and pumped
directly to the application robot
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Automated Windshield Installation (Industrial)

The windshield is then fitted into the car, typically also by a robot
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