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New sustainable components for paints and coatings

Alexander Wentzeli§t, SRR TWHRAHN, B

Dr. Alexander Wentzel,Sintef Industry, Norway
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Bio-based polymers for water-based paints and coatings:
An insight into the current state of the art for various
applications

Gregor Apitzi§t, Alberdingk BoleyAd], #E
Dr. Gregor Apitz, Alberdingk Boley, Germany



TopiGsh- smzane

Bio-based Coatings
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Levulinates and levulinate ketals: A new generation of sustainable
coalescing agents

Jonathan Lane, NXTLEVVEL Biochem2d, &EE
Jonathan Lane,NXTLEVVEL Biochem, UK
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Beyond bio-based: Creating possibilities for a sustainable world with
methacrylates

Sabine Kémmeltf#i+, Evonik OperationsA8), &E
Dr. Sabine Kémmelt,Evonik Operations, Germany

Sabine Ko gt i PPERBREFQAMARAN MBELRELE, B (B
H) ARREE. ARATARRESHNAPNERRANBERIT10FH02%, Sabine Kommelti#+7£2010
EMAEvONKATZHT, RIETERARAZNEA FAHLHELRML,

[T Dr. Sabine Kémmelt works as lab manger in the Applied Technology for the Product Line Specialty methacry-
lates of Evonik. She has over 10 years of experience in the field of (meth)acrylic monomers, their polymerization behav-
ior and their performance in various applications. Dr. Sabine Kémmelt received her Ph.D. in Polymer Chemistry from the
University of Mainz prior joining Evonik in 2010.
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Starch esters as film former in coatings: Challenges and potentials

Christina Gabriel-Liebs, #5BEXMARSVHRNR, BE

Christina Gabriel-Liebs,Frauenhofer IAP, Germany
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Bio-based polyester and acrylic resins for coatings: Challenges and solutions

Martin Ocepekféit, Helios ResinsA8], Hi&XEE
Dr. Martin Ocepek,Helios Resins, Slovenija

Martin Ocepeki#i+ B & 2Kansai HeliosEFM A MMIETHREE . 2011 ENMNEXRBESH/RIEIA
FREMLRAL 201 5ERGSHRBPAEEA FARH TR, SUNEQNFRAETH LHEH T SHOIIR
2HME, RTF019FREDHERMETREE. 15, SATRINESHEORSRESNREENE, T
ERAFRMBAEHETHR. SEREFRBERKYEXRRRBRSMA, LRCOSTFFHFURASUSaIn
"MK EEAZRMEHBHITRRRRNEG EBERIMNA,

[EFTEITI Or. Martin Ocepek is currently a Head of R&D Synthetic Resins in Kansai Helios Group. After obtaining his MSc in
2011 from the University of Ljubljana (S1), he obtained Ph.D. in Polymer Chemistry from the University of Ljubljana in
2015. After a few years of development and launching several innovative and awarded resins on the market, he was
appointed as Head of R&D Synthetic Resins in 2019. Today the group conducts research on the acrylate- and polyes-
ter-based resins for coatings and composites, process technology development, and technical marketing. He is a
member of the technology council of the strategic national partnership for the circular economy, and a member of the
management committee of COST action FUR4Sustain "European network of FURan based chemicals and materials for a
Sustainable development"'.
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T3 In recent years, general sustainability awareness, legislation and co also customer Y

are dictating trends in industrial development, and the relatively conservative coating segment is no exception.

Alkyds as of intrinsic-bio-based-derived polymers are still strongly present in many coating segments
but they possess some intrinsic drawbacks. In the last decades, high-performance coatings are being produced from
petrol-based raw materials, offering significant improvements in substrate protection and its prolonged durability
while maintaining visual, protective and other special properties.

For a long time, water-based coatings were limited to less demanding applications, such as do-it-yourself (DIY) paints.
After entering the new millennia, (European) legislation pushed industrial coating producers to reduce volatile organic
compounds (VOCs) due to impacts on human health and air pollution.

Many potential replacements of fossil-based building blocks are being increasingly investigated lately. Efforts are
focused on new or improved bio-based monomers for polymer (resin) synthesis. The simplest case is the so-called
drop-in approach where a fossil-based substance is replaced by an identical one derived from biomass. Bio-based
carbon can be validated either by 14C or via bio-mass-balance (BMB) certification. Additionally, many alternative
bio-substances have been used and evaluated in various coatings systems. Besides performance, cost-performance
ratio must also be considered.

Increasing bio-based carbon is the first and most important step. However, accurate Life Cycle Assessment (LCA) is

needed to claim sustainable resins and coatings.
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Beyond aqueous: Bio-based solvent options for paints and coatings

Anna Zhenova, Green Rose Chemistry/A8), ZE
Anna Zhenova,Green Rose Chemistry, UK

Anna ZhenovaZGreen Rose Chemistry AT HMEIBAFRERHITE. HENRE. BBER. DTAPE
AWHREFRAR, €8N, REVAMHITENZRENEFLAR. RANHERENRE R, SHATD
b FERNAKNTUNSEE, METHERBRUFNENEFTRUANECIF. Green Rose ChemistryR—R{E
ARRTHERRUFRBRANR TV FBGERAE,

EZELE] Founder and CEO of Green Rose Chemistry, | use my experience with solvents, polymers, and materials to help
clients develop, adopt, and market truly green products. Assisted with green product development in paints & coatings,

flavour & fragrance, personal care. Working with research centres, non-profits, and trade associations to accelerate
innovation in sustainable chemistry and bioeconomy. Green Rose Chemistry is a consultancy that solves large-scale
industrial problems using cutting-edge sustainable chemistry.
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Sustainable additives by design

Tina Radespielfit, BykAd, #
Dr. Tina Radespiel,Byk, Germany
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Next level innovation routes for waterborne coatings

Andre van Linden, AkzoNobelAd], &=
Andre van Linden,AkzoNobel, Netherlands

[ 1.1 -4 Andre van LindenfEsRRHT WML 365F , RERILBRAARBIRMTIHIIE, ESassenheimTHE+4,
RENDFREAM. BFISARC CBBC (NL), CB2 (USA) FSuStiCoat (UK)&1E, Mh4h, EEFENIMREZRS!
ER, AENWT (FZRBRANER) , MRS S5HZFatipeciliSO TC/35REHRAERIE.

[EEIT Andre van Linden is more than 36 years active in the paint industry. After a career in Research and Marketing
he was BU R&D Director in North and East Europe. Already for 10 years he is working from Sassenheim, responsible for
several research groups. He is now active in collaborations like ARC CBBC (NL), CB2 (USA) and SustiCoat (UK). He is active
in several strategy boards and chairing the NVVT (Dutch paint technologist association); Dutch Fatipec and the IS0 TC/35
for Paints and Coatings standards.
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R/EBHMBERMBNFR, RNEFTE, JEURMEREOZAR. Dolel. SNE. EREFNEY
LEBRESH, THRARRLIR, BREANHETHERRAVNFIXEHERNNS .

Many of the priorities mentioned in the last years towards a lower carbon footprint and better HSE profiles

can lead to waterborne coatings. But it is needed to make next steps in the development of waterborne coatings to
ensure we can use them wider and for tougher specifications. Also our company's purpose People.Planet.Paint. leads
to waterborne coatings as one of the important routes for the future. For reaching our targets we need transitions in
how we deal with energy, feedstock and materials. In the research consortia where we are active several new methods
are investigated to create coatings in a more efficient way and with new added functionalities that can lead to products,
that have everything a customer wants. Next to everything that is already done in the industry the new insights and
technologies help for reducing, reusing / recycling and renewing the raw materials and products in several ways. Step
by step and only when the whole chain from academics; start-ups; suppliers until customers and waste handlers work
together solutions can be found that make significant steps towards the new way of using and creating sustainable
coatings.
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Binder for waterbased coatings for metal protection

Chintankumar Patel, BASFAE, #EE
Chintankumar Patel,BASF, Germany
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The road to better application properties for water-borne trim paints

Wouter Kloosterman, AllnexAd, &=
Wouter Kloosterman,Allnex, Netherlands

Wouter Kloosterman, B FALEPhDEAL, RIHTUMAL-HE, 2012-2016%F, ZEAMMTHEE (Nuplex
Resins BV) ZESIHFRBRARR . TNENERARE, EREBARHTRMRATR. TMEREET
KRB P REENRABRENBAFAR; 2016FES, ERFfallnexBRARR, HRBIRAREEE,
FENSRABRESHAPKENA, SERFR. TWARMMRERHHAS S,

ETEITE wouter Kloosterman with a Ph.D. in polymer chemistry has worked in the coatings industry for ten years.
2012-2016, Senior Chemist Innovative Research, Senior Chemist Asia Team, Nuplex Resins BV. Technical project lead in
development of new trends in world of coatings to be applied on long term. Technical project leader in a region-specific
project team for development of polyurethane and polyacrylate dispersions for waterborne basecoats. 2016 to date,
Senior Chemist Research, allnex BV. Technical project leader in Research section of R&D department, dealing with
complex topics for mid-long term application in polyacrylate dispersions for Decorative, Industrial Wood and Automo-
tive markets.

ER I an£00+62, REXTRRMEAYSYHIRIIE—EERABHI LR KRR B0,
{ERIERSMEITRRNE THRENBTEA IR, FHIRFRN RN EREXE, XEFREENEXER
KFRNE, EHHEBNRTUNRHTNGEERRE TEWTTANER. ENZARENIE, —BFRIRE
PRFMBEERMERTEMNERRE, AMEROFREERRLR, XEYBLHENRDRSHR T HEMRES
WER, ENTREXEFKRE., ZREFTalnex A AREFHETENE=AER, FHRULBRBIHE,

Legislation on the emission of volatile organic compounds in the European Union has been driving the switch
from solvent borne to waterborne trim paints in the last decades. However, the application properties of waterborne
interior and exterior trim paints is still inferior to that of solvent-borne paints. Especially the open time and wet edge
time needs to be improved. The open time as defined here is the maximum period of drying during which small correc-
tions to the paint can still be made without leaving clearly visible brush marks. As reported previously the open time of
awater-borne paint ends as soon as the value of the so-called film flow left falls below a certain critical limit during the
drying process. These new insights in the physics have led to the development of new binder concepts that offer
significantly improved open time. The three generation of binders with improved open time by allnex will be discussed
and application properties will be compared.
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Organofunctional silanes: High performance water-based coatings |
technology enablers wH

Dmitry Chernyshoviit, Momentive’A&, &E (111
Dr. Dmitry Chernyshov,Momentive, Germany A

Dmitry Chernyshov ZERBHiIBAN.Nesmeyanov i RANAANHRAMREPhDEM, NEE
NEAMASAFRTR, 2003F, FHAERDRERNBHEEERSTRR, 20115, MATEBHHL
(Momentive Performance Materials) EERBURKLAHE. Ba, BARHFRZOBIESRNERR
ARXBUFUAFL. Ko, RELESHERLK, FHEESRERNLA,

ETEIT Dmitry Chernyshov holds PhD in polymer chemistry from A. N. Institute of Or

Compounds of Russian Academy of Sciences where he worked on synthesis and application of inorganic polymers and

composites. In 2003 he started his professional career within the coating division of DuPont as a formulation chemist for
automotive and refinish paints. In 2011 he joined Momentive Performance Materials as an application development
specialist for the business unit silanes. In his current role he is responsible for technical support and development of new
applications for silicones and silanes in CAS industries. Dmitry Chernyshov is an author of several academic papers and
patent application inventions.

F2IE] VOCRIHAPSHHSCEM MR R TR AN 2RSSR BES IR T H ORI K, 15, &
SHRORERTURRASHELMEA., BFNTRRANTHNER, A, EHTERTUNSMERERE
B, HAIEKERADEUERARNTUTHOMEER, RED, RIBRTENELSNEHINBRITRE

RESER, BEERFHA ROMERERIR. B, ROBNEH—RENERBRNERR, #
e B ERE, FERMREER LiE=pabiln)-t 0. WHREESEFR, BRE
KR FRRER IR SRR N TR MRS RN,

[ECETETd Tightening of VOC and HAPS emission regulations as well as newly adopted carbon footprint reduction
initiatives continue to contribute to the rapid growth of global water-based coating markets. Today, state-of-art
coating systems fulfil most customers’ specifications for the architecture, flooring and construction markets. However,
when the need is for demanding metal coating applications, the current water based technologies still struggle to
comply with typical industry stringent performance requirements. In the current publication, we will demonstrate how
organosilicons chemistry can help solve sustainability challenges while being beneficial bridging existing performance
gaps of water-based coating technologies. In particular, we will introduce new generation organofunctional silanes
and siloxanes and discuss their effects on mechanical properties, adhesion and corrosion resistance of water based
epoxy, acrylic and polyurethane coatings. Experimental results of the study will be interesting for scientists and coating
formulators aiming to design cost-effective, water-based coating systems with improved productivity and service life.
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Smart tailoring of VOC compliant coatings with novel waterborne
epoxy building blocks

Dominique Vandenberghe, Westlake Epoxy/Aa, LEFIEY
Dominique Vandenberghe,Westlake Epoxy, Belgium

[ KR AR RERE MBS A E S BN QE8E, BERTANESG. KMEFREHRRAERT
SR, BH. ACERERPIRRMMIEARER . XL R B RS E B KRR E B IRERR T RIERE P
VOCE®, BtERESHEMNER, XUEEINAENENSEELAGIE—SRR. FREGDAN
A RALEHET, ESKERISHREANEEREHES, NHZHEEEINMEENRSRE, R
RISRAELBRIE,

Waterborne epoxy systems have shown the ability to perform as well as, or even better than their
solvent-borne counterparts in a variety of coating applications. Waterborne epoxy systems are now being formulated
into coatings for shipping containers, transportation or agricultural & construction equipment, protective coatings, as
well as floor coatings. The main driver for waterborne coatings in those end-uses is the need to reduce VOC's in the
paints (VOC = Volatile Organic Compound) while maintaining final paint performance at high level. This has led to
development of new epoxy resins and amine curing agents. This presentation will demonstrate how these specially
designed epoxy building blocks can be effectively combined to tailor waterborne coatings to specific application
requirements and meet the highest standards for corrosion and mechanical protection, while maintaining ease of

formulation.

AT SRR PFRENESIUEZGREELR
Highly branched vinyl ester-based emulsions for high performance
architectural paints and protective coatings

Ludivine Augry, Hexion Research Belgium28), HF8F
Ludivine Augry,Hexion Research Belgium,Belgium

R KR GRBPRR N EEERZ —RBHKNAEM. VeoVa™Z FRE R4 BT SHHHERIPKIER
HEOFKERIOERAREE, XEZBEELAZRENSHESE, BHENITURESHEIAHERS
5ZHZBENARREARERR. FAMER. MEIRN2-ZECRNZFHEE, XERRNREEETM
36 °CEI+70 °CHITEE. HEEXUNRKSEHNMAEFSFEBLT LRNRLNAE, H3IRERE
M. WA, WEDURBKNHEESE, XECNRAEFBTFEPARIERENLERENBARRS
. BXAZREERENRFRREVEZALESOMEME . 2 FONFROMHKELRBHOTEM B,
BRXESMENRDNATHBEAMBEEN ., IMEHERE. BHERRNBERTRR .

One of the main requirements of waterborne decorative and protective coatings is a high resistance to water

and humidity. Veova™ vinyl esters are ideal co-monomers for the production of hydrophobic latices for a wide range of
environmentally friendly water-based coatings. Those vinyl esters monomers are truly versatile monomers as they can
easily react via radical polymerization with both vinyl acetate and acrylic monomers. As vinyl esters of neodecanoic,
neononanoic and 2-ethylhexanoic acids, these different monomers cover a wide Tg range from -36 °C to +70 °C. The
incorporation of their highly branched hydrophobic structure enhances the latex and final application properties in
many respects, in particular regarding stability, durability, adhesion, as well as water and alkaline resistance. This
makes them ideal co-monomers for the production of emulsion polymers for use in paints with a very good outdoor
durability. Acrylic polymers modified with branched vinyl esters show an increased alkali resistance, very good and
long-lasting water repellence as well as an improved dry and wet adhesion. Typical examples of applications where
these properties are desirable are wood stains, exterior masonry coatings, anti-corrosion coatings and elastomeric roof
ceatings.
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Challenges in the use of dispersions and mixtures on basis of renewable
raw materials

Rolf Simon, SynthopolAd, &&E
Rolf Simon,Synthopol, Germany

HARFR, B2 RN _RARRENRERES BT, {1\

L\
ETEIT After studying chemistry (paint, varnish and plastics) in Stuttgart, Rolf Simon worked in the research| 4nd

department of Mankiewicz Gebr. & Co in Hamburg from 1981 and was responsible for the developmehtaf
2-component paints. In 1995 he moved to Synthopol Chemistry in Buxtehude to work in the application technology lab}
Rolf Simon is responsible for the development of water-based coating systems, in particular based on primary\and
secondary acrylate and polyurethane dispersions.
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Enhanced Durability of Waterborne Alkyd Coatings Utilizing Cobalt-Free
High-Performance Catalysts

Joshua Halsteadf§+, 2RNBAFRRZE, £MNEQT

Dr. Joshua Halstead, Global Application Development Manager, Milliken

Joshua Halstead 2B BLIRNAARERE, HHEANARHRENB O~ RMERENENKSS
1, LISIRANRANLE. Joshua Halstead AR A EL R, QESHAERHATBEI+SEORAR
SZERE, ERMTLAFTFENZR.,

BT joshua Halstead is the Global Application Development Manager of Borchers. His team is responsible for
studying the properties of Borchers products and their mechanisms and chemical structures and creating new applica-
tion fields. Joshua Halstead holding a doctoral degree in organic chemistry has worked as technology manager at large
global coatings companies for more than ten years. He has rich experience in the coatings industry.

SN R ESBRNENEMERLTINRER, RETEEBERTAEBERHOMEY, FHEltEs
—EAXNREREESTIER, FHRERNMETO—LMROR S RIENR CATMINX LR 8L IRRA .
®E, RINBREFRENS.

This work will go through the results of the high-performance catalyst testing in these waterborne alkyds. The
work we did mainly looks at the durability of waterborne alkyd coatings and compares this performance against some
relevant acrylic benchmarks, as well as looks into some of the science of the performance we see and how that affects

7/,
1/
7/

the practical applications for these materials. And then finally, we will summarize everything at the end.
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