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SEVENTH FRAMEWORK
PROGRAMME

Inovativny postup vyroby polyuretanovych pien
s0 znizenym obsahom izokyanatu.

http://www.freefoam-project.eu/


http://www.territorioscuola.com/wikipedia/?title=Archivo:Benzene-Kekule-2D-skeletal.png

FreeFOAM

Projekt v ramci 7. ramcového programu Eurdpskej unie, FP7-SME-
2012. Projekt FREEFOAM. —, Novel PUR foaming manufacturing
process with reduced toxic isocynate content” - Inovativny postup
vyroby polyuretanovych pien so znizenym obsahom izokyanatu.

Ciel: Vyskum a zavedenie inovativnych postupov mikrokapsulacie
do technologickych procesov.

Obdobie: 1.5.2013 - 30.4.2016.

Partneri projektu:

Partneri projektu su tri organizacie vyskumné, Styri asociacie a dva
stredné podniky. Princip spociva v realizacii vyskumu, vysledky
vyskumu budu vlastnit asociacie a implementovat stredné podniky.
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The FreeFOAM consortium

ﬁ__.-_-_T_ British Furniture British Furniture Manufacturers, a trade
==7_ i € 8§ Manufacturers association representing the interests of the furniture
industry in the UK.

The Slovenian Wood Industry Cluster combines

Lesarski grozd 32 companies and institutions from Forestry
Wood Industry Cluster i -
e Wood processing and Furniture sector,

energetic and chemical industry in Slovenia.

The Association of Chemical and Pharmaceutical
Industry of the Slovak Republic, a voluntary
association in the field of the Slovak chemistry and
pharmacy.

Associations of SMEs
\

Cosmetic Valley cluster brings together nearly 550
companies specialized in perfumery and

e v Ay cosmetics and exporting French luxury products

— abroad.




The FreeFOAM consortium

End Users
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SME, trade a producer of flexible polyurethane
foams used in automotive industry, upholstered
furniture and mattresses industry, building and shoe
industry.

SME, technology-based company, providing innovative,
proprietary, and custom-tailored, technical solutions to
the health and wellness



The FreeFOAM consortium
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Technical Research Centre of Furniture and
Wood (Spain) a research centre in the wood,
furniture and related sectors.

Inspiralia, a research centre involved in Research,
Development and Innovation services to companies.

PolymerExpert an innovative research and
development Company specializing in the field of
materials and polymers.



Proposed method of microencapsulation

The inclusion of an active ingredient (core) within a dissimilar material
(shell) to form a ‘capsule’ which allows the specific properties of the
ingredient to be managed such as reduce dosing frequency, prevent the
degradation of the encapsulated ingredient, get a control delivery,
reduce volatility and toxic effect, enhance stability, etc.

» Encapsulated ingredient = CORE or INTERNAL PHASE
» Capsule or Wall Material = SHELL, COATING or MEMBRANE

» Core: drugs, food ingredients, enzymes, organic
compounds, PCM, proteins, insecticides, catalysts,
etc.

> Shell: polymers, silica, metals, proteins,
carbohydrates, lipids, resins, etc.




Isocyanate Encapsulation

MATERIALS REQUIRED FOR EMULSION SYSTEMS: ORGANIC
MICROCAPSULES

» Shell material: polymer
» Core material: isocyanate (TDI, MDI)

» Surfactant agent: amphiphilic systems
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Polyurethane Synthesis

POLYURETHANE REACTION:

OCN@NCO + HO—R—OH
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Isocyanate + Polyol
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Urethane

»1 Component system:

Polyol + additives + isocyanate
microencapsulated

»Breakage of the capsules by
external stimulus -> Isocyanate
Release

> Mixture raise.



Commercial Potentiality
FREEFOAM will benefit the involved partners by:

1. Creating a new

microencapsulation method
that will enhance the mixture
reactivity and homogeneity
between isocyanate and polyol.

2. Creating a new and advanced
polyurethane foam system with
enhanced properties: mechanical
properties, density, homogeneity
of the foam.

3. This new microencapsulation
method can be also exploit for
other products: cosmetic,
pharmaceutical, etc.




FreeFOAM - Technicky popis

Ide o0 novy proces vyroby penového PUR so znizenym obsahom volného
toxického izokyanatu.

Sucasné znalosti a vyrobné procesy pouzivané pri vyrobe penového PUR
plne vyuzivaju izokyanat v reakcii polyuretanovej zmesi pocas procesu
spenovania.

Neoddelitelhou sucastou tohto procesu je vsak uvolfiovanie molekul
izokyanatu do ovzdusia. Pritomnost volného izokyanatu v pracovnom
prostredi pocas vyrobného procesu zvysila zaujem a vyvolala velké
znepokojenie pre mozny skodlivy ucinok na fudské zdravie.

Cielom projektu FreeFOAM je redukovat riziko ohrozenia zdravia znizenim
koncentracie a emisii volného izokyanatu do ovzdusia. Cielom vyvoja je
nova metoda enkapsulacie izokyanatu, nova formulacia procesu vyroby
penového PUR

Projekt prinesie do vyroby penového PUR unikatnu homogénnu reaktivnu
zmes, v ktorej su reaktanty fyzicky oddelené pouzitim funkcénych
mikrokapsul izokyanatu dispergovanych v zmesi polyolov.



Consortium FREEFOAM Meeting
Bratislava 12 June 2014




FreeFOAM — Prinos pre ZCHFP

Podpora inovacii a zapojenia sa do medzinarodnych projektov
Podpora spoluprace s malymi a strednymi podnikmi v ramci
vyskumu a vyvoja

Vlastnictvo vysledkov vyskumu inovativnej technologie —
mikrokapsulacie

Prenos vysledkov a poznatkov nasim spolocnostiam

Ziskanie zaujimavych medzinarodnych partnerov pre nase
spolocnosti

Dokaz, ze sa skutocne \iéinevzaoberéme inovaciami, dobra
pozicia pri jednani s MSVVaS SR pri priprave dokumentu
Stratégia vedy a vyskumu na roky 2014-2020.



Dakujem za pozornost

www.zchfp.sk

www.rcsk.sk
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http://www.zchfp.sk/
http://www.rcsk.sk/

