As a nost-effective, sustainable material, concrete
continues to find widespread wse in residential. commmer-
cial, indugtrial. and transportation applications. Althouagh
cementitious materiale have high strength, they also de-
Zrade upon expesure to the environment. and therefore
must be protected, Several types of coatings—includ-
ing those based on traditional single and hybrid resin
systems. block fillers, penetrating and reactive sealars,
and specialty elastomerics—provide that protection. The
nature of concrete and itz wide range of applications
and conditions of use, however, pose some challanges
to resin manufacturers and coatings formulators, At the
same time, concrete soatings must meet expactations for
ease of use, environmental compliance, and lohger-
lasting performance, and do so at a reasonable cost.

GENERAL TRENDS

Although concrate is used in 8 wide vange of applica-
tions, several trends in end-user expaectaiions Ut acrass
these disparate end-use categories. ~Key demands for
eoatings wsed on all types of concrete surfaces include
fagtet job installation times, improved performandace, and
rare environmentally eonscious systems," acoording to
Adarn Fasula, marketing managar for Epoxy Materials
with &ir Products & Chemicals. Faster job turnaround
times are increasingly impartant for both applicators and
end-users; installers require higher productivity, and end-
users need quick return o service to minimize downtime.
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“The interast in more environrantally friendly coatng
systems is driven by a combination of regulatory compli-
ance requirements, growing sonsumsar interest in more
systainabie products. and a growing awaranass of the
impact of coating formulations on both installer and oc-
eupanl health and safety,” Fasula observes. The biggesl
change resulting from Lhis trend has boan a switch o low
ermission technologies, including waterborne and 1004
solids systems (epaxy, polvcarbamide, acrylic, polyure-
thane, etc.).

“Farmulators are facing centinual challenges to re-
duce volatile organic compounds (VOC] in their coatings
while maintaining peformance. New resins incorporating
self-crosslinking technology with reduced coalescent but
with excellent peformance characteriztios (high pencil
hardness, hetter hot tire resislance, less tacky Tilms,
et are a recent developrment designed to address (ks
market need,” comments Rich Stewart, North American
marketing manager for Coatings with SMNOVA Solutions
Parformanre Chemicals. Interest in water-based concrete
coatings s also increasing berause these systems offer
additinnal advantages such as lower odor and less rish of
fire, according te Leo Procopin, Technical Sanvices graup
laader for Pow Coating Matavials,

"ynpartantly, the peformance of these syslems has
also continuead to improve to the point that formulators
have many gocd agtions for desighing cost-effective and
emvirchmentally friendly products-that also deliver the
improved porormance thelr cuslomers demand,” adds



Fasula. In recent years, advances in two-camponent,
waterboarme eposy and urethane coatings for use on con
crete have been of partioular noke, sccording to David

M. Parish, staff scientist In the Mew Technology Graup
with SherwinWilliams Protective & Marine Coatings.
“Previcus iteralions of these systems, while affarding
the maisturc vapor Lransmission capabilities to wark well
over concrete substrates, had neither the wear charac-
teristics nor the chemical resistance of standard 100%
solids or solventbarne systems, More recent offerings,
howiever, do have the required durability and resistance,”
he explains. He alse notes that
recent watorborme urethanes have
avercome the issucs with water in
relationship 1o isooyvanatos, and
that several types of systems have
peen inttaduced, cncompassing
everything from mortars to sfurries
te costings,

Imprived porformance, in fact,
fransliates o increased durabiliy
over a longer petiod of time, as
wall as the combination of differ-
ert functicnalities for achisving
more than just protection and
aesthetics. Laura Schraiher, Senior
R&D manager Tor Polyurcthanes
wilh Stepan Caompany, rotes that
there has alka been an increass
in the devefopment and intraduction of hvbrid systems,
such as urethane/acrylics, epoxy actylics, pobyurea/
polyurethanes, and polyurea epoxies. Those hybrids offer
a balance of properlies in coatings applications, Low-
VOO, two-component hybrid systems that develop highly
crosslinked film structures are attractive for commercial
crating applications, whare mare aggressive cleaning of
surfaces occurs. For instance, use of hybrid syslems in
hospitals allows the remowal of stains and dirt without
damage to tho coating, according to Procopin.

Applicators of concrete coatings would also like to
hawe the ahility Lz coat these sutfaces at lower tem-
peralures—for example, down to 43°F, "The formation
of good filing and proper crosslicking at low tempara-
tures arc essential for the application of coatings at
earlier Limes in the construction cycle. which enables
new buildings Lo be brought into senvice mose guickly,”
Procapino says. He adds that concrete coatings that per-
farm at lower temperatures are part of a larger Lrend
within the coatings industry 1o extend the application
window of coatings.

In the do-ityaurself (DN segment, customears are
looking for ways to refresh concrete surfaces so they
can avaid the maore expensive option of replacing an
existing surface. As a result. there is growing demand
far new resins and coalings that can be applied in high
filrm bBuilds and restors the aeslhetics of cutdoor living
spaces. 0 a concrele patio, for example," Procapio

explains, “such coatings need Lo fill small cracks, have
the fiexibility to withstand further cracking, and provide
excellent abrasion and slain resistance.”

Mot surprisindly, cost-effective solutions are also
expocted, "Our coating custamers continue to look for
ways to improve thefr marging, and thus much of cor
gfforts have begn tocused on helping them accamplish
this goal while still mesting all of their performance
and application-related requirgments,” says Timathy .
Kittler, Versatics market manager for the Americas with
Womentive Specialty Chemicals.

A MULTIFUNCTIONAL
APPROACH

The industry eantinues o
necd products Lhat cffor mil-
Lipte capabilities. according 1o
Farish. He points to 8 recently
introduced, unigue, patentad
epoxy functional coating that
acts as Lhe primer, matix vesin,
and topocat all in one, "This
rogterial, although an eposy
in nature, has comparable Y
resistance 1o a urethane and
does not chalk, which is not
typical of epoxy based sys-
terns,” he sava. ILis also high-
gofids but has a very low mixed viscosity, which alfows
for maximum eoncrete penetration, making it suitable
for use 8% A primer, and masimuem ageregate [oading.
whether decarative or functional. As a result, it requires
lower levels of resin when used as a matriz resin for
morolithic fiooring systems.

In addition, Parish notes that because of fis Y
resistance and wery high abrasion resistance, this mate-
vial alsp functions well as a topgoat. “Furthermores, g
a rapid-cure product, it allows for the complete primer,
matrix, and topeoat system 1o ke applied ina sharter
time frame than previous epoxy bascd systems. All coat-
ing contractors would rather have marg jobs in 8 given
Lime frame than have 1o spend all of that lime on che
jab site,” slates Parish.

THE CHALLENGES OF COATING CONCRETE

One of the major issues with coating concrote, which
i& Unigue 1o this substrate, is that the curing process
Ernerates moisture and alkaline eonditions, acearding to
Kittler. Typically, concrels must cure Tor close to 30 days
priar ta the appiication of any Lype: of protective coating.
The efflorescence of concrete is anather challcnga in
terms of coating performance, Procopio adds. "There s
a strong desire of end-users 1o be able to coat 'green’
concrete syrfaces much earligr—typically aller only seven
days, rather than having w0 wail 28- 30 days for the



material to fully cure, particularly for congrete flooring.
Develgping a coating that is resistant to the watar con-
tent and alkalinity of green concrete and =till forms good
films is a challenge,” Procopio explains.

Resistance to hot tire pichup for gne-Somponent,
low A garage fioor coatings is another remaining per-
farmance challenge. Twe-component, low-¥YOOC epoxy and
epoxyfacrylic solutions can better withstand Lhe damagea
raused by the pressure and heat of car tires resting on
them, hecause of their crossiinked nature, Howewver,
mare user-friendly, ohe-component systems with truly
escellent resistance to the hat tire pickup that arc alsa
[ow-w0C remain a good target for coatings formulators,
according to Procopio.

With respect to seamless floor coating systems, thoere
is a need to reduce the installed cost so that they can
compete with traditional flooring options (vinyl and car-
pet]. The deyeloprnent of new resin chemistries that [ead
1o improved aesthetics, increased fonmulating flexibility,
and the ahility 1o create new looks in seamless flooring
are also needed o drive interest in these systems. "We
atso believe that improving the ease of use of thermo-
setting systems will he impartant for the Tuture growth
of these coatings. because it will enable aur customers
10 grow their cuslomer base by making it easier Lo train
new contractors. especially contracters from other con-
struction disciplings,” Fasula romarks,

The epoxy-based primers for concrete surfaces that
are typically used today also have limitations, such as
brittlensess and poor intercoat adnesion, according to
Schremnear, She adds thal Lhere is alst & general need far
irmproved weatherability and higher honding on both wet
and dry concrate surfaces.

MEETING MARKET NEEDS WITH
ADVANCES IN RESIN TECHNGLOGY

Resin manuwfacturers are tackling many of these
challenges with the development of new toehnologies
designad to meel both performance standards and
demands for mare envircntmentally friendly, highly fune-
tional, easyv-to-use coatings for congrete that are sill
reasonable in cost.
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The Versatics group at Momentive Specialty
Chemicals is developing a primar ta coat "green” con-
crete surfaces. The company has alse introduced coat-
ings for use an cementitious subslrates such as stucen,
extariar insulation, and finishing systems (EIFS). Its
Veola™ monomer enhances coatings systems oy improw-
ing their resistance to alkalinily, moisture, and sfflores
cence, according 1o Kittler.

In the waterhorme area, scveral new resin chemistries
are now available that provide the performance cxpected
of salvent-based systems, Grmmova’s EBS (Ermisified
Binding Technology! chables formulators to develop
water-based coatings that combine the performanca
properties of solventborne systems with the applicabiliy
and easy cleanup of waterborng costings, thus provid-
ing excelient penetratinn and adhesion properties at ex-
tremely low VOC levels, sccording Lo Stesart. For concrete
sealors, Dmnova's Hydrapliclite WL resin impars a sol-
verithorne wet look appearance and cxcellant adhesion
to waterborne systenms. Pliolec SC55 and SAGD provide
greater toughness and durahility in water-based horizon-
Lal and institutions| coatinds, respectively, while acndic
Plictec EL 45, for use on vertical masonry surfaces such
a3 EiFS, {iltups, and stucco, provides superior colar reten-
tion and application properties sven in high-humidity, low-
temperature environmenis, according to Stewart. Omnova
is alst developing advanced stain- and odor-blocking res-
ins for verlical concrete comtings and stain-resistant poly-
rmers for the pratecticn of diamond-polished concrele
flooring surfaces. Finally, the company is expanding its
Mogadaore, Chig acrylic produstion capacity to meet the
growing demand for its new coating resins,

Do Coating Materials, meanwhile, has taken saveral
different approaches to the developrment of low-Y0E res
ins for concrete coatings, “Sustainability hrough sclence
is A majar theme across Dow and we can see that at
work in Dow Coaling Materials through our ongoing inna-
vation in low0C and watarbome coating performance,”
Procopio assents. The company has doveloped water-
hasead, two-camprenent hybrid malerials that combine
the advantages of cpoxy and actylic techhologies. The
resins conlain glycidyl funetinnality and are crosslinked
with amine hardeners, and as a result, have improved
cure speeds, propey development and UY resistance.
Acoording to Procopio, the resins can he formulated at
< B0 g/L and, in some cases, near-zera V0T, and they
prowide high levels of performance, including excellent
hat tire pickugp and chemical/solvent resistance. "We
have alzo carried out a numbor of low-temperature appli-
cation studies with Lhese epowy/acrylic hybrd resing and
seen very good respanse in terms of final film prapeay-
ties,” he adds. The hybrid resins are intended for use in
garage floor, industrial floor, and insbtutional wall coat-
ings. In addition, QUDRASRCrse waterbarne epoxy disper-
sions are designed far use in low- VOO indugtrial flooring
solutions. Dow's Biuewsve mechanical dispersion pro-
ress anables the production of epoxy dispersions without
added salvente. facilitating axtramely low coating YOCs,



The Paralgid B-550ME solvernthorne acrylic
resin from Bow Coating Materials, an the other
hand, is farmulated with the exempt solvenl di- '
methyl earbonate, thus cnabling the preparation of
concrete sealers Lhat offer the robust performance,
aesthetics, and drying charactaristics of high-vOC
solventhorme systems, but at Voo lovels < 100 g7,
according io Precopio. In addition, because the
resin is supplied in
an exempt solvent,
there is no nesd
for coming manu-
facturers to dis-
solve solid grade
resing at their
facilities, whigh
in tUrn Saves cus-
tomers time and
enargy. Paralaid
B-66 DMC Resin is
dosigned for use in
stalers for patios
and driveways con-
structed of poured
concrete and oon-
Crete pavers.

Stepan, meanwhile, has recently introduced
two new polyester polycls for twa-component poly-
urethane concrede primers. “Polyurethanc primers
bascd on polyaster polvals give improved weaathear
ahility and increased bond strength to wet and dry
sutfaces and also'have a faster overall cure rate
with accoptablz working times,” states Schreiner.
She adds that they can also be used to elimingie
brittleness and improve the maoisture vapor trans-
missicn rate (MYTR) and intercoat adhesion of
these sysiems.

Stepanpol? FC-130-01 and Stepanpol PC-160-
31 polyols offer a combination of performance
enhancernants over other primers, according to
Stepan, including improved weaatherability, MYTR,
wet and dry substrate adhesion, and intercoatl ad-
hesicn. In addition, Stepan has recently cxpanded
its polvester palval product line with the aoquisition
of Baver Material Scienco's North American polyes-
ter resin business,

Air Products focuses on cUring agents, and has
developed several new products with applicabil-
ity Tor the formulation ol condrete coatings. For
solventfree coatings, the campany introduced the
amine curatives Amicurs 1G22, 10321, and 1C-
322 tar aliphatic isocyanates thal offer faster cure,
high UV stability, and reduced sheen. [ts Ancamine
2739 reactive amine curative for epoxy resing,
meanwhile, provides excellent waterspot and
piush resistance in adverse cure conditions. while
also mecting the rrost Srringent emission require-

ments, according to Fasula. For water-based sys
terns, Air Products has introduccd new amine cura-
tives and resin technoingies, such as Anguamine .
T35, that enable the farmubation of many different
types of coatings, from primers that deliver better
performance than solvenl-based systems to thick-
il flooring systems that can compete on oost
with traditional low-cost flooring,

FOCUS ON INDUSTRIAL
FLOQRING

Thiz need for rapid return
ter servies is particularly strong
for industrial flooring applics.
tions. At the same time, long-
lasting perfarmance ander
heawy use condilions is also
foguired. “Our target customer
is the industrial maintcnance
and repair organization, and
always our higgest challenge
i providing them with floor
coatings that are aasy to use
and deliver the longavity that
is redquired,” slates Seott Lancz, product manager
for Rust-Clewmn Industrial Brands, “Being able to
provide coatings with shorter div/cure times and
thus allow for quicker return to service is critical. In
addition, these custemers are looking for improved
farmulas that can be applied to surfaces that
hawven't been fully prepped ifor reduced prepara
tian work and tirne) yet still perfarm as required,”
he adds. He notes that these coating character-
istice are critical for any end-user application, but
are even more important for industrial mainte-
nance personnel, because they are constantly un-
der pressure to repair without adversely affecting
the dafly business enviranment.

Therefors, Rust-Oleum Industrial Brands has
been focusing on the development of industrial floor
coatings that are easy to apply (roller as apposed to
squeegee/hack roll) wilth a guick retum to service,
and will be launching a Fast Floaring Program bagsed
on palyures technology, according to Lancz. The
campany has also developed a vapid cure congrate
patch product, called InstaPatch, that cures fully
in 15 minutes and can be applied in temperatures
will bolow freczing. In addition, the companys
Fasthote and Fastiote UV floor coatings offer in-
dustrial strength fleoring with a 24-hour return o
full service. Finally, Lancz notes that in response to
increasing interesl in waterborne coatings for safety
line striping, Rust-Qleum has introduced & single-
companent acrdic floor paint that provides bright
fines with goad durahility, but that is rermovable with
minimal effort when plans or designs change. @
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