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3
History of Empa

1880 — Founded in Zurich

«lInstitute for the Testing of Building
Materials at the Swiss Institute of
Technology»
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History of Empa St Gallen

1885 Founded in St. Gallen

«Control Agency for
Cotton Yarns»

Naslimmung M@{ebs&sﬁg heil 2 Defrun.

lester u Gacbos 4790 ol Filbpota Auzoitine—
B F
%d&;alé’/u cxt. ”}/a %2&0/‘&: Fa, - L0

wilh fiko 0" {120, ’ﬁwmé:?v' oy Rekardicht « 30 om,

7 . 76 ant. 124 5 f' budee - . o S
’

bty 15— VZ% Tt der Hosad sates poko B s 77

1937 Integration in Empa
1996 New Building
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Empa in Numbers (2009/2010)

3 Sites Diibendorf, St. Gallen, Thun

6 Departments 37 Laboratories
940 Employees (860 FTE; about 30% Women)
of which 24 Professors
140 PhD Students
40 Apprentices
plus 200 Master Students & Interns

Budget 92 Mio. CHF Public Funding
51 Mio. CHF Third Party Means
of which 36 Mio. CHF R&D, 15 Mio. CHF Services

Scientific Output > 470 Peer-reviewed (SCI/E) Publications
85 Seminars & Conferences at Empa-Akademy

Third Party Projects > 50 running Projects EU Framework Programmes
> 85 running SNSF Projects
> 70 running CTI Projects
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Empa Research Foeal Arias

The aim of Empa’s activities is to transform research results and scientific knowledge into
innovations.

Natural Ressources & Pollutants
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Research Focus Areas
Health & Performance

Performance

Health & Safety
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Empa Laboratory Advanced Fibers
f Surfaces & Interfaces \

Prof. Manfred Heuberger (SCI) ]
J EMPA
Erich Schurtenberger (PHD)
ETHZ / PSI
Brigitte Niepoort (ADM) k - Rachel Knowler (PHD) )
| | |
Polymer & Processing Plasma & Coating Additive & Chemistry Analytik & Entwicklung
Rudolf Hufenus (SCI) Dirk Hegemann (SCI) Sabyasachi Gaan (SCI) Manfred Heuberger (SCI)
| | | |
/ Felix Reifler (SCI) \ / Martin Amberg (ENG) \ / \ / Patrici Rupper (SCh \
elix Reifler artin Amber
g Axel Ritter (SCI) Leonie El Issawi (TEC)
Laura Gottardo (PDC) R. Storchenegger (APR) Shuyu Liang (SCI) Marce! Halbeisen (TEC)
Pierluigi Barbodoro (TEC) Sandro Brilisauer (APR) Matthias Neisius (PDC) Kevin Léisser (APR)
Benno Wist (TEC Barbara Hanselmann (TEC
Géraldine G ( (PH)D) Martin Drabik (PD((:) ) Katrin Scholler (PDC) Seraina Bokanyi (APR)
éraldine Guex artin Drabi
N/N (SCI) - Kubi (PHD) Elisabeth Michel (TEC) Youna Maussion (APR)
ana Kubincova
N/N (PDC) Giuseppino Fortunato (SCI)
N/N (PHD)

\ / \ / \ / K Felix Reifler (SCI) /

Legend: SCI Scientist, ENG Engineer, TEC Technical Staff, ADM Administration, PDC post-doc, PHD PhD student, PHY Physics, APR Apprentice
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Research Groups Advanced Fibers
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Special Functionalities

» flame-retardant
= dirt-repellent, water-repellent
= electrical conductivity
* antibacterial

= anti-odor

» drug-release

= corrosion protection
= electrical insulation

= hydrophillic
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Plasma & Coating — Ag Fiber
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Pilet multicomponent melt-spinning plant
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Mono- and bicomponent fibers
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Artificial turf fibers for future sports flooring

I PA carpets have fexcellent resilience
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FRs development in EMPA

Organic Phosphorus Compounds

 Phosphonates

* Phosphoramidates

* Phosphinates ( DOPO Derivatives)
( Phosphonamidates)

Easy synthesis with high yeilds

Inorganic Phosphorus Compounds

 Salts of boron compounds

» Salts of guanidine and melamine
Water based synthesis,
Intumescent Characteristcs

Hz

HoN N N
Y T NH OH
N N )k B
Y HoN NH, HO™ o

NH, Boric acid

Guanidine
Melamine

i ||
HO | _
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Phosphonic acid ~ Phosphoric acid
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Phosphoramidate Phosphonate DOPO 9,10 Dihydro-9- oxa-10-
phosphaphenantherene-10- oxide
derivative
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Projects: Flexible PU FR

Replacements for toxic Chlorophosphates
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R= Polyether/ Polyester polyol

Cl

Low concentration of aromatics

 easily flammable and sustain the flame
* high heat release rate (400-500 W/qg)

Open pores, O, » formation of toxic gases like isocyanate, HCN, CO, CO,
can diffuse easily
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Projects: Flexible PU ER results

- virgin PU foam PU foam with 5% of EMPA FR

Outperforms any commercially available FR solution
Plans to scale up the FR 100 Kg with FR manufacturer
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Project: Coatings for E-Fiber

Tec InTex -== Solution Coatings of
=y e monomer or polymers
2009-2013

) @ —» Melt Coating of polymer
[ — Layer by layer assembly

Tarnishing of Silver

Submicron

: UV Curable PU
Coatings

Coatings

Features:
Protection against H,S
Insulation
Transparent
Selective strip-off ( UV)

Plasma Metallized Fibers
Silver layer 200 nm

Knowledge Transfer
KTI Project with Industrial
Partners under Preparation

Protective and
Insultation Coatings

Micron //
& coaungs
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Flbers Manuscrlpt to be submltted to ACS applied materials and surface EMPA°
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Antimicrobial PLA

F Joint PhD Study: Marina Turalija
Bulk modification < () Bl Polymer
/ The release of silver can
(Chitosan, low molecular weight,glycerol be tu ned by plasma
and polyethylene glycol, SBCA (Silver Plasma
Polymer based product), surface acting agent Treatments based nanocompOSItes
and bulk modification

with cooadditives

Surface modification
(Plasma treatments)

Silver layers of different
thickness

Main Application : Packaging materials
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Research: Antimi€robial Polymer and Monomer

Oxanorbornene @ Grafting onto surfaces 0T
anhydride ©
O N (0] o) O n 0 70
n n lo) N 0 é
ANE Polymerization using oS0 OO { . _ﬁ_a?
? B Ring Opening é . @{ . x
o NLO R—Br Metathesis ———» & & N
Polymerization
(ROMP)
N
\ -
O%Nko .
X =CHy, O — —  Grafting onto surfaces
R= Cg-Cs alkyl chain norbornene o
@ Br Cg Co Ci2 Cis
—N— w=1.20g w=1.28g w=1.40g w= 1.44g
FI(; yield= 80% yield= 85% yield= 93% yield= 96%
Antimicrobial monomers Antimicrobial Polymers

_ MIC range (pg/mL) MLC range (png/mL)

Norbornene 4-750 62-1000
derivatives
monomers

Oxanorbornene 16-250 125-750

derivatives Poly (C8 exo oxa QAS)
monomers

= Part of Master Thesis, Manuscript for publication under preparation
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Future Collaboration

 Research Areas: Textile based functional coatings, additives ,
polymer processing, fiber spinning

 Exchange of Students and Scientific Personnel
 Joint EU project: Eurostar and FP7
» Use of infrastructure

 Possible industrial collaboration
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