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BEEecL I Performance
'~ and Sustainability Driving

FLOOR COATING
RESIN
DEVELOPMENT

Ry Cynthia Challener, Coatings Yoch Sontrisating Wrtor

Mest flaoring—wheothor wood, concrete, file, or
lincleurn - requires profection lrom wear, and lor many
industrial applications, exposure to larsh environmernts.
Coatings play a oritical role in imparting that nesded
bevel of proteclion, and Loday, huilding owners {recidan-
Lal, cetnmercial. industrial) and applicators (OEM floar
finishors, professional contractors, Mainlenance per-
sonnel, DY homeowners) are lcoking for cost-effective,
sustainable coatings that are easy to use and provide &
durable finish. Fesin manufaclurers are responding with
reasohably priced Uv-cure cligamers for both factony
and cnaitc applied coatings, and water based, [ow odor,
one componenl Systermns lor field-applied applications.

WOODN'T IT BE LOVELY

The market for ficcr coatings for wood substrates
inthe United States totaled S510 millicn in 2011,
aceording to Staven Mevlfi, a principal consultant with
market rescarch firm Kursumgar, Merlff & Growney
(KNG Waler-bazed coalings (13-15 millian gallons:
account for 80% of that market and are growing at
tour peroent per year, largely al \he expense of snl-
vent-oased Systems, but also due 1o desipn trends for
finished wond [versus rugs, PYC sheet, tile goods, and
alber surfaces), Leading suppliers of
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polvurethane dispersions {PUGS) i
for woad floor coatings, acoord.
ing to Merlfi, include Arkemna,
Bayer, Dow Chemical, DS, EPS.
Lulirizel, and Reichhold,

Bong Us, a plobal hardwoad
floor product manufaclurer, &x-
pects Lo see continged growth
w1 waod as a proferred floaring
material due to s warmih, aes-
thetic properlies, and ease of
rialhtenance comparcd with other
surfaces, "Refurbishmenl of exist-
ing hormes Lhal are replacing ald
ar war carpet ar vinyl products

increasing developments in PU
dispersions have been introduced
to the marketplace that
incorporate crossiinking
chemistry, contain higher solids,
fast dry-times, have lew odor
and high durability, and meet the
standards for very low emissions
while maintaining performance.

have boostad the trend toward
weaterbarne systems for wieord
flogring,” she says,

With respect to the choice
ol urethane, Carson notes
that tho aromatic systems e
good as a single cempanant
{1K} lopeodt ar they can bo
used as stalers. While they are
coonoimical, hard, chemically
resictant, and taugh, however.
they do pull tannins and cause
color marks. As & resolt, ali-
phatic urelthanes are often pro-
lerred due ta their vorsatility in

continucs to e a growth factor,
cven with new construction being
suppressed for the last soveral yvears,” obsenves Bona's
directar of operaticns & innovation Gerald Thompson.
"Peaple pull up the old materials ta find to their defight
thal they have woad underneath and decide 1o just refin-
ish it rathcr than put another fleoring type on top of it

Folyurethanes are the dominant typo of rosin syslam
used o woord floors due to their flexibility, toughness,
and chemical resistance. “These properies lend them-
selves o wont because the substrate shrinks and swelts
with humidity changes (flexibility required), is walked
i (toughness for scratch and scuff resistance), and
requires praleclion from household chermicals and spills
[chemical resistance).” cxplains Thompsaon.

In the past, due o s sase of application and low
cost, the major Lype of resin was-solvent-based oil-mod-
ifiet] urethana (OMLU). This preduces tough and durable
codtings that are moisture resistant and give the wood
an amher color lone, according to Term Carson, director
of Lechnical services and quality contrel for Alberdingl
Ealey, Inc. In muost arkels, howaver, thesc systems are
lasing rarkel share to watcr-based formulations due
Lo WOZ issues, Other sohvent-based srethanes include
maisture cure syskems where curing ocours from mois-
ture vapar in the air producing a bard and durable sur-
face. Asia is one area where hese systems stll retain a
pradominant share of the markct, ot they are difficulr to
apply and have a strong odaor.

Elsowhere, polyurethane disparsions have booome
widely adopled. “Incraasing devolopments in PU dispei-
&iems have been introduced to the marketplace that
incorporate crossknking chemistry, contain higher solids,
fast dry-Umes. have low odar and high durability, and moct
the standardls for very low emissions while raintaining
performanes,” states Carsan. Recent developinents in
waterhorme alkyd technology have, in additon. confributed
ta the development of new wator-hased versicns of Lhe
solvenl-based systoms that exhibil high peformance with
an oxidative curs, according 1o Susan Anderson, a direo-
tor with consulting firm The ChemQuesl Group. "These
riese madified wrethanes can mest VOC roquircmecnts and

parformance depending an the
choine of polyester ar palycar-
bonate palal—good flexibility, toughness. and abrasion
resistance can be achieved. Because these materials
comea at a higher cast, though, water-based acrylic and
styrene-acrylic copolymar resing are often bicnded with
palyurethanes, she adde, Depending cn the urethane
lewesi in the coating, these finishes can provide more
wiear resistance than an OMU, For Carson, the best per-
forming syslems are two-camponent (2K) coatings Lhat
are crosslinkad with either isocvanale or aziridine,

The spocific type of welhane system s determined
by the type of wood and the intended applivation/es-
pecled wesr, Regardless of the type ol wood, floaring in
high traffic areas will require more protectian from abra-
sion and wear. Sports floors, which ave typically made of
maple, nesd a highly durable, transparent coating, Whilc
traditionally hardwxd Moors were made of oak, exctic
wnods such as cork and bambog gre experiencing in-
creasing use, and have differenl properies that must be
considered. In the LS., there is alsc a Browing interaest
in wirgin pine, which is o softwood u=zed Tor flooring, and
this matcrial has differenl coating requiremaents,

"Resin manufacturers must be aware of the proper-
ties of Lhe different types of woods in Lhe marketplace
wihen devcloping new resin chemistries,” commeonts
Goorde Ahrens, & seniar research and developrmenl
chemist in applications at Lubrizol. “As a result, field fost-
ing has becorne an mpotant componoent of the develop-
ment process a1 Lubrizol, A combination of laboratory
testing and anahsis and eld 1esting with profossional
cantractors helps us ensure that we are developing res-
ins Lhat can be formulated into Nocr coatings that effoc-
tively meet the needs of the and user,” ho explains.

As menlioned praviously, thore are both LK and 2K, sys-
(ems far woad tioors. Traditionally, professional contractors
have tended to use the 2K systems, while homeownens are
e comfortalie with the easierto-use one-campan ent
products. There is growing interest in simplor LE fomulas-
ticns in e cortractor segment, though. “For conlractors,
Lirme is moncy. and they definilely do not want to haye o
redo @ joh. As & result, they are slow to adopt new technol-
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oy until it is veell proven, Dt
thay are very interasted in cogt-
inds that are =aszicr to Use, com-
pliart with regulations, Fave low
ador, and arc cost-competitive,”
Andorson noles.

In many cases, camimer-
cial foors are no longer be-
ing done by contractars that
specialize in loor coatings,
bt by maintenance person-
nel, according fo Dan Latas,
global markeling manager for
wirod coatings with Lubvizol
Advanced Matorials, “These
applicators genarally don'l
hawve the cxpertence in floor

Because waterborne systems
have positive features when it
comes to the main drivers in the
wood floor coating market—
environmentally complant,
easy-to-use, low odor, and fast
Curing fime—many resin
companies have focused their
efforts on the development of im-
proved water-based technology,

achieve the same level of perfor
mance as solvent-pased sysiems
with watorborne chemistry—that
warm, golden, desp, rich appear-
ance combined with good dura
hility. Thera has heen real prog-
ress in that direction, but therz
is more wark to da, Secondly,
Lhat perfarmance necds 1o be
obtained with cosl-effective, low-
VOL, low-cdor resing wilh high
renswable content,”

“Developing new resin tech-
nologies that can be formulated
to meet low- o reroO0 require-
ments and are made from renaw-
able resources will continue to be

care thal proteossicnal cantrac-
tars clo, and Lhus they are
looking for simple, sasy-to-use systems.” he says.

Contractors, in fact, often choose the coating for-
mulation based on the situation ot a gven job. "I a
building is going to be vacanl and the contractor faces
Coet constraints, then a solvent-based system s ofton
preterrad. However, it people will be present in the buoild-
ing, a wator-based, low-odor fermulation s generally the
coating of cheice,” ohserves Ahrens. "Odor is detinitcly a
Erowing issie, and because watar-based coalings have
significantly reduced pdaor, itis a key drver far their con-
tinued growth," he adds. Being able to work on a foor
without having to halt operalions in the rest of the build-
ing is a real advantage, particularly in the cormercialf
institutional rmarkets, adds Andorsoen.

Rapiﬂ feturn fo scorvice is also oritical for floor coat-
ings of any kind. The: quicker the coating curcs to the
point where it can be pul back in service, Lhe bettar.
Some waterborne systoms can be ready in just two days,
while solvent-based oil-modified urethanes can take up
to A week to fully cuve. To address the need for Jasler
curing, Lubrizal, for example, continues to dovelap im-
proved ane-compoenent lechnologies and has also intro-
dused multi-functional technologies with selfcrosslinking
poymers, according o Latas, "Turboset™ Uk Pra
self-crosslinking waterbarne polyurethane dispersicn
frorn Lubrizel, which is designed for use on sports and
recreational flgors, conlains nano-sized polymer particles
that crosslink after application and during drying, which
reduces the drdng Lime. It is also a one componont sys-
tem with an extended pot life, which makes application
easiar and safer,” he remarksa,

Because waterborne systeims have positive features
when it comes to the main drivers In the wood Tloor
coating market—environmentally cornpliant, casy-to-
use, low odar, and fast curing fime—many resin compa-
nies have focused their efforts on the deovelopment of
improved water-based Lechnalogy, This industry faces
two main chaflenges, according to Latas. “The first is 4o
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a major focus for coatings technol
oy, accarding Lo Cerson. DSM.
which is alse leading the develupment of walerborme
resin systems, s targeting rosing with very Righ refsw-
able conlent as part of (s commitment Lo sustainable
praducts. The challenge currenty is tha limited availabil-
ity ool rew materials Lhat do not impact the foad supply o
local ndigenous populations, which drives up the cast
according to Derrick Twene, global industy manager for
flooring and construclion at DSM Coating Resins,

The company's uralkyds already are based on renew-
Able gcids, and the goal is to ultimately offer both the
urelthane and alky! partions from bio-based materials,
accarding to application specialist Patricia Bell. “There
is high interest in cur watarbased uralkyds becauss of
their fast drying, high durahility, good abraszion resis-
tance, and low VOCs, Our self crosslinking PLIDs offor
similar properties and anc non-yellvwing. Underslanding
the driving demands ol Lhe market and focusing on
delivering products that meel these requirements has
hearn, and continues to be, cur focus,” shoe adds, Lubrizol
alsa has an active development program focuscd on
resing with high levels of renewatdle cortent, and also
expecls ta intraduce reew products Tor s Turbosst and
SGancure® familios later in 2012, Bona has been utilizing
reneviable componemts in its Bona Mega®walerborne
floar finish for mare than 15 vears, The finish ales has
a unigue oross linking mechanism that ulilizes coygen
in the: air as a sale and roadily available second compn-
nent, aceording to Thompsan,

Custormaers of DSM are inoressingly concerned abaut
the: impact that coatings formulated with their resins will
have on the indoor air guality of & structure, according to
industrial specialist Sandy Wheeler. “We have responded
b developing resin systems that are not only very low
VOO and low odor, but alse are frec of cther potertially
hazardous substances, including N-methylpyrrolidons
tWP)," she says, Bona, meanwhile. recently launched
Bona TrafficHO™. which provides exccllent scull,
scratch, and chemical resistance at less than 125 g/
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UV curabfe dispersions for a variety of substrates — wood, concrete, leather, paper, plastics and metal.

Polyester acrylates are an excellent
compromise on cost versus performance.
They provide high gloss, high hardness,
and fast c:uﬁng combined with excellest
scratch and abrasion resistance, and good
pigment wetting.

YOO and with very low odar. The producl, according

to Thampson, is GREEMNGUARD Childron & Schoolss™
Cerified. "When specifically designing for lower VOCs,
the real challenge is to enhance rather than diminish the
porformance propetdies. We have successfully pushed
the: bar awen higher than befare by dramatically improw-
it duratiility while lowering tho sclvenl emissions by
40%,” he sayvs. Albordingk Boley has also made contribu-
tinng in this area with the developrment of 2 naw solvent-
free PUD, Alberdingk® 7200, This product can be
farmulsted at less than 50 g/L and affers high hardness,
outstanding abrasion resistance, excellent wood warm-
ing, and good chemical resistance.

While mast wood floor coatings are often based an
yrethanes, there arg other altematives. Acrylic emul-
sions, for example, can be usad in some applications,

sUch as sealors, and

can aven be preferred
where case-of-use and
concerns abowt handling
are a primary issuc. Far
sch instances, Lubrizol
olfers Carboset™ 2968,
an APEO-free, solf-cross-
linking scrylic podyrner
emulsicn that provides
increased chemical,
moisture {especially
rnoist heat), and scratchy
abrasion resistance. It
is & one-component,
lowe-VEHG resin wilh fast
dry Limes that can be
used in DIY and factone-
applicd finishes.

Angther trend that
is driving resin dovelopment at DS relates to the
increased demand for added Tonctionality in floor coat-
ings @ trend that is becoming more comman i many
coatings markets, Not surprisingly, the desired function-
alty vares wilh the end-use application, “Hospilals, for
example, want floor coatings that are easy-to-clean and
potanlially resistant to infecticus arganisms, while the
electronics industry requires anlistatic coatings, and yet
olher sectors are looking for some level of flame retar-
dancy," explaing Twene.

(¥) ALBERDINGK BOLEY
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Offering a full line of water-based polyurethane dispersions, emulsions and water-based
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Incorporation of nanttechnology is a trend through
aut the coatings industry that is also reaching the floor
coatings segrment, according to Carscn. "Technologies
have been irroduced that reportedly improve the perfor
manee of coatings, including corrosion protoction. abra-
gion and soratch resistance, LY protecticn, and antimi-
crobial properies,” she observes. She adds, though, that
“the sucesss of this technology will primarily be driven by
Icwiering the costs of these products while achisving dif-
ferentiated performance.”

TIME iS OF THE ESSENCE

For new wond flooring applications, the desire for as
little disyuption as possible s also driving the growth of
prefinished wood flooring, n fact, as much a5 20% of
new hardwood flooring today is prefinished, according to
Andersan, Pre-coated flooring doss not have to be pre-
conditioned pricr t0 instaifation and is immediately ready
for se. These coatings are generally UV-cured polyestar
acnylates, most of which are 100% solids, although wa-
terborne systems arg sccing increased usea. They Often
contain special Aadditives--rmicrocrysaline silica or other
hanoparticles—to make them very scratch resistant,
which cnables flooring companies to offer 20-vear life-
time warrantees.

This scrateh vesistance poses problems when it is
time to recoat these floors, howover, "Berause sanding
iz & form of abrasion, the increased scrateh resistance
rakees i1 very difficult o strip off the coating when it
needs 1o be replaced. Recoatability is a real issue, and
will becmme increasingly important as the amount of
installed prefinished flooring that needs to e recoaled
Erows,” AOrCns savs,

whilg Lubrizol does not offer resing for UW-Cured,

field-applied wood coatings, it has recently introduced
Carbocurs™ 7000, o solvent-free, crossiinkable liguid
surface modifier for VW-cured weod coatings that pro
vides a smeoth, uniformly matte appearance with & soft
touch and [ow haze without increazing the viscosity, This
lechnology wan the Ringier Technology Innovation Award
in China in 2012,

Wlast coating fermulations are L00%: solids and OEM-
applied, aceording (e Bill Schaefer, industrial applica-
tions manager for Sartomer, These svstems generally
congist of @ primer, sealer, and topeoal {sandad between
coatsh with a total thickness of 4.0-5.0, The industry has
settled on potvester acrylatos as the resin of choice, after
slarting with epowy acrylales, which were found to yellow
too much. and then Switchihg to arcratic urethane acry-
lates, which eventually became too coslly,

“Palyester acrylales are an excellent compromise
on cost versus performance. They provide high gloss,
kigh hardness, and fast curing combined with excellent
scratch and abrasion resistance, and good pigrent
wetting. Compared with epoxy acrylates, they have a
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significantly lowear viscosity, enhanced wear properties,
improved yellowing resistance, and better flexibility.
With respect to the urethane acrylales, they have batter
flexibilily and equal or somewhat improved wear proper
ties but at a lowor cost.” he explaing.

Far applicaticns where UV curable urethanes are still
desired, sech as leld-applied floor coatings, Samamecr
offers alkeuylated functional monomers that can he used
to incorparate WY curable properies into polyarelhans
coatings. “The addition of these acrylate monomers al-
lows far accelerated film property enhancement through
LY curing. There is no waiting pericd required when the
eraling is WY cured immediately aftar flash-off to remove
water,” Schaeffer says.

COATING CONCRETE FLOORS

Whilc urcthanes are alse used on concrete floors,
epovy-based syslems are by far the most widely used
resin technalogy, The global market for concrote floor
cogtings including thick film floors and treneh lining is
eslimaled by Michael . Brown, a diractor with markot
research firm T.Z. Chemicals, to have bagn approximalely
F1 billion in 2011, Aboul $525 million of that is attrib-
wted 10 LLS, sales, according to Georgs Pilcher, g vice
president with the consulting firm | he ChemQuesl Group.

Inthe L5, eposies scoounl for aboul 553 of dal-
lar sales (67% 2K 100% solids, 13% 2K epoxy novolae,
11% solventhorne, and % water based), polvurelhanes
about 23% (35%, moisture cure, 31% 2K solventhorme.
A7T% 21 100% solids, and 17% water-based), acrylics
about 2% (US04 verifled meatiockers and alher areas
whete application can be achieved at freezing wompera
res), polyurcas about B, and polyaspartics aboul
3. A& minor amounl of vinyl ester coatings are used for
comtainmeant areas in chemical plants, and fiekd-applied,
LW-cured coatings are about 1% of total sales, but grow-
ing very rapidly.



Owerall, 80-85% ol lhe coalings ave 100% solids
formulations. and that percentags is grawing, acoord:
ing to Pilcher. Solvent-bascd systems sl accounl for
20-25% ol the markel, but— nol surprisingly—their use
iz decreasing. Far cancrete flocrs, water-based systoms
hawve anly penetrated the market to a level of 10% of
dollar sales, bul demand is growing lor Lhese products,
genarally Tor applicaticns that da not require real hoayy
duty porfarmance.

“Epcries are the dominant resin systemn bercause
thes are high performance. They are uged in variols
industrial applications fram chemical plants to food and
boverage production facilities and virtually gvenmwhere
conerets floaring can be found," Filcher savs. Most are
three-coat systems with a primer. intermediste coat, and
tapcoat. although some two-coat systerms have begn
intrinduced. Pusthermore, TEY of concrale Moor coatings
are applied purely for functional purposes (nate that
thesc numbers da not include stains or sealers or any
athear nor filn forming systems). By end-use segment,
45% of concrate floor coatings end up in industrial ap-
plications, 25% far commercial locations, 17'% are found
on residentist flooring, and an addilional 8% are des-
Lined far use by GlYers,

Perhaps reflacting the wide varicty of resin typos
wscd for conorgte flooring, the supplisr base s a
highly ragmented cne. Stonshard (RPMWI and Sherwin-
Willisms/Genaral Palymers combincd account tor about
A0 of the market with 3100 million and $90 millian in
sales, respectively, accarding ta Pilcher. Tha next larg-
est manufasturers includc Sika and BASF, cach at $35%
rillicn in sales. The rest of the over 100 suppliers have
sales below $20 millian, and many are regional plavers
with just $1-2 millicn in turnover.

Dermands for improved coating performance Tor con-
crale Noor coalings are simiiar in many ways ta those for
wopd floor coatings. Mastor cure for faster return to zer
vine s A kay expactation, 85 s the demand lor low odor,
There is also interest in coatings made from renewalic
materials, DSK has respoended tothis need by signing an
ML with Empresa Brasileira de Biolechnologia for the
launch of a new line of DEM-branded hic-based, castor
oil materials for the concrete floor coatings market.

Speific tn concrete, avcording Lo Filcher, is Lha need
for improved adhesion with 100% solids systems. which
can have difficeiy penetrating the surface. Coatings
thal are more brealthahle are alse required, as watar
trapped under cencrete flearing can bulld up hydrostatic
pressure, which can cause the coating to liftt, Increased
breathability with respect toowater vapor helps ralisve
that stress and sxdend the life of the coating. The: ore-
ation of dilferent looks for concrete, development of for-
mulations that arc suitabie far use with airlcss sprayers,
improved chemical resislance, and primerless coatings
are other unmet needs that resins producers are tackling
for their concrete coating cuslomers.

By end-use segrnent, 45% of concrete floor
coatings end up in industrial applications,
35 for comenercial locations, 17% are
found on residential flooring, and an addi-
tiopal 8% are destined for use by Divers,

Palyurcas and polyaspartics are a gocd value propo
sition, according Lo Browr. “These coalings provide a
belter appearanice than epaxies and, unlike epoxies
which can b brittle, have increased texihility, whizh
allows these systems to bridge smafl cracks in lhe con-
crele,” he notes, "They also breathe better than epos-
ies—pclvurethancs in goncral do—which helps address
the issug af water buildup” The main disadvantage ol
polyaspartics, acecrding to Carson, is thair cost, which
tends to e 3 to 10 times morc cxpensive than 1000
s0lids eposy resins.

With respact Lo conlraclo-applied concrele coat-
ings, Browt nates an interesting trend that is not secn
with other flooring coatings. “It appears that perhaps
10 20%. of eoaling applications are being complatad
by contractors that are buying the coating ingrodicnts
dircotly, rather than purchasing formu
late systerms. L makes saome sense, as
2K coatings require Mixing anyway, and
the farmulations are genaally pretty bea-
sic, and inelude the resin, curative, and
cotorant. Same resins manufacturcrs
are encouragding sales in this manner.”

Line sLriping is also an interest-
ing—and profitable—niche segment of
the concrets floor coatings market, ac
cording Lo Brown. Generally acrvlics and
alkyds are used, and these coatings
are laid down on top of the epoxy. They
corme in various safety colovs and are
used 1o mark aisle ways or to separate
wallways from areas where forklifs and
othar machineny are driven, "For these
coatings, cleanlingss and quality are key
imsues " he ohaerves.

The DY segmeant of the concrete fleor coating market
has its own issues. Because preparation is such a critical
issue for Lhese coatings, it can be difficult for hormeown-
&rs to properly clean an cristing concrete floor 5o that
the coatings will adhere properly. 1L iz dilficull Lo gel all
ol the oil and grease cleaned from 3 used floor,” Brawn
nates. Safety 1s also an issue, as coatings can be very
slippary. Some Y garage floor coating kits include “con-
fetti” or aggregates that can be blended in that create an
interesting ook while also reducing Lhe slipperiness of
Lhe surface.
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Floar coatings are also competing to somo extert
with concrete handonors, which amz much dess axpen-
sive, and with new liguid type fooring systems, DSH is
atso participating in this sector. Its new URelle-Crets is
the first ot @ now family of products that the company
is devaloping. The thres-component wrethane cemernt
systerm meets current USDA and FO& standards and is
designed to withstand extrems thermal shock, physical
irmpact, and chemical esposure. The company is target-
ing applications in food and beverage and pharmaceut-
cal facilitics.

POLISHING THE ACT

Floor polishes comprised of water-based acrylics
and styrenea gonylics, with recent developiments in the
use of styrene butadisne as a resin for floar palish, ans
yet ancthor category of floor coating. &s with the abowve-
mentioned coating systems, the biggest areas of growth
far floar palishes tend to forus around environmental sus-
tainability, reduction in maintenance costs by using higher
crogslinked coatings, and coatings that help mairtain
hard floor surfaces such as concrete, accarding to Jamey
Gaston. OMMNOYA Soluticns floorcare and Zraphic ars
team leader. “For these fypes of systems, Lhe most notable
recant trends have hesn a move away from zine as a diva-
tent metal used to crosslink and build durability, and the
vernowatlity of the floor polish,” cormments Gaston. "The
use of 2K systems has the potential to provide extended
durability.” he adds. In addition. styrens butadiene resing
help redues thie total formulation cost. A key development
goal is the idemification of 2 lock and key mechanism Lhat
does not require harsh chemicals to remowve Lhe coating.
“The major chaliengeas for producers of resing far floor
polishes include finding & viable replacernent for zing, the
rizing cost of resing, and the ingreasingly more stringent
dermands for low YOO formu-
lations,” Gaston remarks.

UV ON THE GO

The need for a 1K coat-
ing with 2K properties, fasl
return to servica, fast deval-
aprment of coating proper
ties, low WOCs and HAPs,
and low maintonancs re-
Auikenenls is deiving Lhe ox-
pansion of Uv-curable field-
applied coatings, according
1o 1o Ann Arceneaux, tech-
nical manager of Mow
Business Developrment with
Cyte: Industries. "ln addi-
tion to meeting the abowve
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mance is not diminished, and in most cases is improved
versus conventinnal coatings. Immediately after UV cure,
Lhe coating properties ara fully developed, allowing the
flaor to be put back into normal service very quickly,”
says Arcensgus. “The development of on site walarhotne
and 100% solids U products is a growing market that
has significant potential in the industrial and sports floor
ing market,” adds Garson.

This application, however, depends an the synargis-
tic development of the coatings, application processes,
and equipment in one selution, aceording to John Brandt,
head of business developmernt, UY & Wood Coalings
WAFTA, Baver Materialsocience LLC, Thera is ongoing work
an all three compoenents to continue to enhance site-
applied LV coating fonmulations,” notes Brandt Bayver
MaterialScience, Cytec, DSM, and others are warking
clasely with egquipment manufacturers 1o ensure that coat-
ing tormuiztions are optimized in terms of the speed of
cure, thickness of the applied cogting, and other factors.

The last six (o seven years have seen both increased
gquiprnant and coating supplier market entry, a5 wall 85
improvement of the equiprment and floor coalings, so-
cording to Arceneaux, These developments have allowed
the cormmeorcialization of UY-curable field-applied floor
coatings for concrete, wond, vinyl somposition e (CT,
resilient vinyl. and tiles,

Two types of Uv-curahle ficld applied coatings are
avaiiable: 1004 solids and waterborne. The performandce
characleristics of the two technologies are basically
the sarme, with a Tew cxceptions, For mathc coatings,
wiaterhorme technology must be wsed. For end wses that
refuire low shrinkage, waterbarne 15 preferred and it is
easier to eliminate/ provent “zippering™ with waterborme
coatings. (Zippering is causad by ght leakage Mrom the
sides of the mobile UY curing units.] The disadvartage
of watcrborne coatings, howeaver, is the additional drying

slep, which musl occur belore W cure,

N-curable fisld-applied wood coat-
ings are currently applied in gymnasi-
urms, reslaurants, retail slores, casinos,
dance floors, and residences. Most are
waterbome, hecause the conventions
coatings are also moslly waterharne,
which allows the floor preparation and
coAating application steps o remain
the same, according to Arceneaus, Tho
exception is Bvmnasiums. which tend to
b 100% aolids. "Uv-curable coatings
provide indefinite potlife, and much bet
ter hardness, abrasion resistance, and
chemical resistance comparned te con-
yontionat Coatings,” Arcensaun assuhs.
Alberdingk Boley, for example, has
focused its effort on the developrmert
af new water hasad LY PUDs for wood

pecialty Chemicals

drivers, the coating peifar- Phot courmsy of Gyl
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floors, Specificalhy,
LU 285 has heen
intreduced o Lhe
market and pro-
duccs a coating with
grnellent seraleh re-
sistance, good wood
warming, vory fast
water release, and a
ok cUre response.

For concrets,
clear and pigmented
floor coatings are
available, The clear
coatings may be
uzed aloneg, or 8%
topeoals for epoy baseceats, "The LY-curablo topooat
prowvides indefinite potlifc, additional weathering, im-
proved chemical resistancs, easier cleaning, and much
hetter hol Lire pick-up resistance companred to epos
coatings,” states Arcencaus. Most of the pigrmented
coatings are used for line striping, but enlire floars can
also he pigmented, While most of these applications are
industrial, cammercial and institutional markets @e also
sorved. along with residential garages and some decora-
tive applicalions. "Because UV curing is nat affoctod by
temperature. the refrigoratod warehouse market is aspe-
cially accessible,” adds Arcenaaux. Mainly 1L00% solids
ooatings are used for concrete,

Far WCT in the institutional, cducation, and retail
markets, replacerment of the floor polish with 3 UY coat-
ing provides a much mare durable finish and allows the
maintenance t ke reduced to simple cleaning. Same
coating manufacturers give multi-pear warranlaes for
thedr coatings. Olners continue 1o use the strippabls
rodel, but do 50 on G mush reduced schedule, aceard-
INg t0 Arcenea s,

“Unv-curabile Teld spplied loor costings are alrcady
in cormmearcial use today an multiple substrates and in
many markets. We beligve that the best summary of the
value proposilion for these UV-curable field-applicd coat
ings is ‘fast retiwrn to sorvico with fully developed proper-
ties, " Argeneaux concludes.

FOCUS ON 'FLOORING’ THEIR CUSTOMERS

While Lrermendous advances have been made in resin
technology for floor coatings, resin manufacturers recog-
nire that thera i still moch room for improvement in wa-
lerborne systems for ali types of flooring applications.

*Chyners. architoots, and enginesrs are increasingly
looking for etwvironmentally frigndly options with ultrg-
[Ere- 10 Zero-VOCs, eco-friendly raw matorals, such as
solvont-froe and waterborne coatings, and improved

coating performancs
1o reduce required
re-gpplications,” cam-
ments Kathy Allen,
senior scientist, Bayer
hMaterialscience LLC.
The devcdopment of
a 1K water based
product that performs
comparakly o a 2K
system is a top can-
didale, aceording Lo
Carson. "Mew cross-
linking chicmistrics
will be hay to creating
a water-based systeim
that is guick drving, has better wear resistance, low odor,
and easy clean-up, but likc a solvent-based system is
inexponsive, has better Aassthetics, and is easy 1o apply,™
zhe adds. "As impottantly,” notes Latas, “validation of
new systems through both laboratory and exdensive fisld
testing is absolsely critical.” 4

Finally, price stability
and sustainability
COMEes 1O resing,
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