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he types of coatings available for concrete surfaces vary extensively, as

1€ applications of the concrete materiat jisell. Despite its strenglh, con-
-must be prolected, and coatings provide a fivst level of defense, In
cases, the decorative funaion of a coating is of equal or greater impor-
e than its protective ability. Choice of coaing Lvpe is determined by

e performance characieristics and envirommentat conditions, Regard-

85 ol Lthe ultimate purpose, proper preparation of the conerele surface must
mpleted privr 1o application of the coating in order to achieve opli-

mn resulis,

Comcrete 15 used in indusuial. commercial, and residential zertings, and in
matry cases is exposed to harsh envirenmenis. 1L s used ay a flooring mate-
rial, for walls, for secondary containment systems. and in tank stmictuxes, to
name just a few applications, Although it is considered by most people ta he
a very stong huilding material, conceete is actually poronas and weak and re-
quires protection from deterioration and contamination. Coocrete does oot
Mex, I tends to develop aacks that must be bridged with a flexilile and
elastic coaiing. | lighly alkaline or acidic conditions can also damage con-
crete, Protective coatings provide abrasion-, contosion-. and chemical-resist-
ance. They may alse need to protect the concrete surface from blushing and
exposure Lo wliravioled light.

Additional functional properlies can be imparted by concrete coalings.
Salely properties, including slkid and slip resistance, are often important in
tloering applications. Waler resistance, static conwol, reduced wear [dhast
comtrel), and increased ease of mainteranes are additional benetits of some
coalings used on concrete surfaces, Coatings can also be wsed 0 mark aisle
ways and hazard areas. Coallngs applieidl for decorative purpases can im-
prove the aesthetics of both horizonial and vertical concerete sudaces through
the addition of color and wxoore.
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For abl comerele surlaces, coating peofommande iy i
rectly linked o the care taken in preparing the sub-
sirile prioT to coating application. Bouh new and old
concrete surfaces require pretregtinent betore the paing
or coating can be applied. "The porous nanare of con-
crele leads tor mary dilficullies iooany coaling o lning
application,” noles Christiane 1lackl, polyurea industrv
manager or BASTS Intenmediates group. "Many of the
Guilures telated o application of coalings over concrele
have been dus 1o the absetce of, ar incomplete, surlace
prepuration,” she adds. According to Dudley 1
Primeaux [T of Primeaux Assodates LLC, one of BASE
collaboration pariners for conerete coatings, guidelines
set forth by e Society for Proteclive Coatings (SS10C),
the lnternational Concrete Repalr Institute (TCRT), and
the Folvurea Development Associdtion [PLA} musl be
fillewwed i the desired perlormanee level and full life-
time of the coating ave to be achieved,

*Proper surface preparation is of pime inporiance
to the durability and adhesion of the coating applied.”
siresses Derel Kincald, technical manager, Coatings
Construction and Adhesives with Hunrsman. “Moor
surface preparation leads 1o coating Gailure through
lowss ol boned rather than maerial deterioration,” adds
Robert Cain, president of Koy Resin Company. “The
surface must be structurally sovod, clean {ree of all
surbuce conbiminants including oil, grease, dist,
mnildesw. etflorescence, chall and other foreign sub-
stances, faking paint, eic), and oo not e conlami-
mitteel with any Morelzn matedal thae conld interfers
with the bond of a new coating system.”

Wew concrete must be oured for at least 3 days with
a pH of 100 o liweer prior o paioding, unless using an
alkali-resistanc primer; according ta Tohn Dotadao, sen-
inT brand manager for TCT Painty’ Trevoe Coalings
grouap. “The high alkalinily ol new concrete
can cause a breakdown of a coating binder {al-
kali burn). resulting in discolontion andfor
deterivration of the coating svstetn,” he ex-
plains. Curing compounds, bond brealers,
and form release agends remaining on the su-
liees will prevent poper adhesion develop-
ment of paints and coatings, according o Baj
Sandhu, alse a senior hrand manager, Devoe
Lloatings with 101 Maints. “lailure 1o remove
these materials can result in adhesion failure
] Trlistering.”

Mew concrele surfaces also typically have a
thin layer of fine cement particles that ave ore-
ated [romn the vibimalioon and Loweling move-
ment made when the conoete is findshed, ac-
cording to Mr. Kincaid, When this Tayer sets, ii
i% citlled "Taltance” and il gives the switace a
unitorm smooth appearance, “The preferred
method of preparing new concrele is 1o e
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move 1hig lallance through mechanical means such as
grinding, sandblasiing and mechanical scacfication,
followed by vacnuming o remare all dust and Toose
material. Should mechanical cleaning prove irnpracd-
cal, then the suiface may be cleaned by preparing with
acid etching then fhashing ol withs igh presyure water
and drying,” he staies. Regardless of the methiod, all
remnanty of the laillance layer must be remeoved prior
tor prrimmingg and paioting,

Forr existing concrete surfaces, the: required surface
preparation will depend on the condition of the mate-
ial, “Lach substrale should be considered separately
and its condition analyzed before maling any Jeci-
sions on placing a coating” M Kineaid comments.
WOl comorete is often deteriorated and presents a weak
suclfuce on which wo bond. Removal of this weak upper
lawer is always preferable and often essential 1o ensure
good honding.” sMn Cain adds that pawching, repairing,
anel leweling ol existing condoete surfaces are as Inpor-
Lamr as the coating swstem, and any material used 1o
level, patch, or slope must e compalible with the
tonlal wynlem.

Environmental conditions must be considercd for
oth old and new concrete surfaces, Moisiuce can Lie a
critical issue. Waler togress behind the painl or coating
Nlroy, which can eesult trom modsture conment in new
concrete, concrete walls, and parapets not properly
capped and sealed; rmin and weather exposare; -
proper coving and drainage: and other sources, can
lead to blistering and adhesion failure, especially for
elastomers. “Cheddng Tor he presence of excessive
muisture and Lhe elimination of sources of moisture
intrusicn is an important parl ol e prepandion
prowess,” savs Me Sandhu. Lhe concrete must be dey
prios 1o priming and painting. The surface and air wm-
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perature should also remalin above 50T £ C) when
applying primers andd paints unless using a primer and
paint with cold emperature capability,

Coating thickness and vniformity is also an issae lor
vonerefe surfaces, “A protective coating should be pene-
traling and form a good film cver the comerete sudface,”
states Valerte Johoson, communications manager for
Flilem. sds. [lackl adds, “For concrete, the coating/lin-
ing system must also be applied at 2 uniform, complete
thickness. Yoids in the coating svatemn could Tead fo de-
teriotation of the conoris undermeath.” Coaling thick-
news can often be a prablern acea, according o ke
Cain. "Gelling the vwner to realize the lomg-term hene-
fits of applying thicker coatings can be challenging.”
Coatings for concrete are (vpically classified as thin
film [ 1-- 10 mils), high build (10 -30 mils), shorries
(A0-125 mils}, and toppings and cverlays {125 mils 1o
one-half inch o1 more].

Cwerall, application ol the coating according to the
mantelaclurer’s recommendations, nouding proper
surface preparation, priming, application method, and
filin thickness, will lead to w high-perfomming and long-
lasting concrete yurface coating, as long as the coating
best swited Tor the service and exposure environment
has been selected. “Matching the coating with the
[rroprer envaromment, sutface preparation, and the expe-
rence of the applicaror are the thies most importand
tactors comtributing (o the soccessful application of
vaalings tor concrete,” says Randy Kerams, marlesting
manager with Sherwin-Willlams Indusirial Pains.

Several tactors shouled be considered when detenmin-
ing the most appropriate coaling type. Possible stresses
o the coating including excessive moisiore, chemnical
exposile [severily and rypes of chemicals), abrasion,
impact, and thenmal shock must be evaluared and
pricritied, acconding to Mr Cain. Aesthelics {color,
texture, gloss, ete.], coating application issues (lenglh
of fime, odors, et ), lile expeciancy and maintenance
tequirermenls, and economics are ather oritical
parameters.

The tvpe of concrele siracture, the envirenment in
which itis located, and the desived performance of the
coating will alse delermine the specilie bype of tesin (or
a given coating applicadon. There are five main tvpes
al resing used in coating foxrmulations designed for
concrete: acrvlic, epoxy, urethane, wreas, and habrids
Acrylics are used for decorative coarings as well as tor
primers. Epoxy, polyurcthane, polvurea, and hyhrid
coatings are ollen referred tor as high performance coal-
ings, according to Mr Sandho. wWhile these coatngs
primarcily serwe profective and funcional purposes, they
are often decorative as well. Epoxies ave recognized tor
their chemical and abrasion resistance Tt have limited
flexibility. Urethanes b more tlexibility but less re-
sigtance, Ureas, which were introduced in the 1990s, of
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fer Aexilsility and resistance with a very rapid cure, but
reqire special application equipment. ilvbid resins
atternpt to achieve e combioed properties of excel-
lent tesistance, good flexibilicy, and redoced cure time
willy gase ol application,

Acrylicresing Dol wide application in coatings lor
concrete and allow coatings corpanies 1o formulate
ome-part coatngs. according o Ma Johnson, Tim
Talkas, technical business development representative,
Vpoxy Producls and Specialiy Resins with Belchhold,
nertes that acrylics can be wsed ax thin film UV resistant
oty as oot coatings when used with hesavy
lillers, and as peneiraling primers. *Coancrele coatings
that arc mainly decoralive in riture are based prima-
rly om aerylic emulsion technology and, 1o a Tesser ex-
tent alkvd and epoxy resins, ™ adds M Kincaid, "These
acrylic emulsions nelude pure acnlic, vinel acrvlic,
andl styrene acylic technologles. The copolymers are
firrmulaled imo water-based systems thal oiler a goced
balance o wealhiering resistance, moderate proteciive
properties, and ease of application, lending themselves
particulacy 1o the TV markets,”

Coatings Dased on arylic resins do present drying
problems at lower emperalures amd high humidites,
bt under yood conditons diy quickly. The choige of
co-monomers and the molecular weight of the resin
can be tailored [or the application as well, Vil
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aowlics exhibil excellen) water resistance and are used
as primers, while siyrene acrylics, which Torin harder
coarings, offer high gloss retention and can be used for
topcoats as well. According to M Dorade, elastomeric
coratings based o acrylic resing, in addition to being
decorative, provide both crack-bridging cipabilities and
water resistance, “The texture properties of these Lvpes
of produces also el give a uniform appearance to
rough and regular surfaces,” he noles.

Acrvlic coatings also possess good corrosian and
chemical resistant propertics. “In addition, acrylic-
hased coatings can provide resistance to allali, efflores-
cence, and abrasion. New generalion acrvlics are also
available for coatings that requite dirl pickup cesist
ance, elongation, and tenyile properies for vertical ma-
50Uy sueh as stucco and ELLES. (Fxrerior Tnsulating
Finishing Svstems).” Ms. lohnson says.

with their good adhesion and moeisture and chemi-
citl resisland properiiss, epesies are used for botl pro-
tecaive and decoralive coalings, arconding to Mr Takas.
Fpowy tesins ave otten used for Llighi duly indostrial and
commercidl maindenance, heavy duty induoserial appli-
cations such as secondary containment facilities, and in
floor coatings, notes M Dorado. “Upsoxy resin sysiems
Tave: Treen used for cver 50 years 10 protect conclete
trom severe envieonmental conditions, Their combina-
tion of excellent chemical resisiance and mechanical
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properties makes them best suited for applications
where e concrete will be exiosed 1o severe condi-
Hions, Conete used in both Hooring and verticil sor-
taces which need protection incude arcas such as lood
processing plants, hospitals, aad varions indusnial and
chemical lacilites,” explains Me Kincaid,

There ave some limitations 1o epoxy resing, of
course. "lhe main drawbacls to the epoxy systems are
slower curefset and they are not very flexible,” notes
wdr. Pameanx. They also chalk on exposure 1o TV radi-
alion in natural sunlight. Advances in epoxy technoel
ogy have induded development of 100% solids formu-
latioms, modification of the resin sirecture through
incorporation of aleohols, phenols, Gty acids and
other compounds. and introduction of curing agenis
exhibiting lower togicities.

Tn general, urethanes are used for thin film to high
Build coatings, have excellent abioasion ad wear resis-
ance, excellent gloss retention, and good-Le-excellent
stain amel chearical resistance, acconding to Mr. Cain. They
also prpically have improved Hexililily s compared to
epoxies. Sone urethanes have excellent elastomeric.
propertes and, ogether with their low permeabiling
are used extensively In waterprooling applications, Mr,
Cain meves. There are several tvpes of polyurethanes
used Lor eoalng concrete. Aliphatic polyurethanes pro-
vide TTV resistance in decorative coalings, while ar-
matic urethanes, which do oot weatlier well, are used
mre s primers. Aceylic urethanes possess heter
weathering properties. (i the negalive side, mosi
relyurethane coatings are usually solvent-based, they
elien have slerw cure Gmes, and Lwo-ant systemms pres-
et handling issues due to the woxicily of the matenals.

Palvureas were introduced to the markelplace in The
19905 1ke: polvurethanes, polyureas are formed by the
reaction of lsocyanates, bui with amine-imctional
oligomers rather than bydroxyl-functional polyols.
Polyureas are lypically solventless formulations that
form Hexible, exremely cold weather tolerant, fast cur-
ingg coatings, Becanse the cure ocours within seconds,
special mulli-component spravers that mix the iso-
cyanate and aming-cligomers in the spray tip are nec-
exsary. Sumetimes poor surface appearance and Toss of
adhesion can also ocodr ax a result of the catremely
short cute times,

*Despile these issues, polyureas do have an advan
lage over polvurethanes and hybrids because of their
rapidd sefffast return 1o service properties.” say M.
Flackl. "Coalings based on this techiology are uniguely
suited for applicalions where speed of care 1s critical,
Systerns haged on polyureas can e formualaled 1o oore
wilhin seconds and can be retumed to service in a mal-
ter of a tew hours,” adds M Kineaid. Poborveas also
rssess good abrasion resistance and can tolerate
higher tempreratures than polyurethanes,
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IIvbrid technologies have also received inlerest foom
conerete coatings furmulators, Silanised epoxies have
much Beter wealhering properiies thio typicid eposies
while retaining the desirable properties of chiemical re-
sistance, durability, and gloss retention, Fpowy)
urethane hvbrids olfer good-1o exeellent thermal and
stress relieving properties as well as impact resistance.

Nanotechnology will lilkely play a part in future
concrele coiling developmen s, Fpoxsy coatiogs con-
taining micracapsules of monomers that are released
when the coating s damaged and then repair the dam-
age dare hwing investigated oA mumber of research Tab-
oratories. Other “self-healing coalings” contain anticor-
rosive addiives that are released when cormosion s
dletecled o halt lurther dimage and possibly repaic the
coating. Ly 3 separate approach, nanoparticles are
tested in sensor applications, Specific changes in the
couling can teigaer the release of colored or fuorescing
particles that can indicate where damage has ocourred,
These approaches are most attractive for heavy duty
coatings Ul can incorpocale the nanoparicles without
compromising the appearance and other pertonmance
aspects of the film.

Mesir Lerin dewelopment efors condinue fo be di-
rected at reducing the cure times of traditional epoxy
andl uvethane coatings and the development of low-
WO coatings Peter Cheleutl, Dusiness direcior for the
Coatings, Constraction and Adhesives group of
Huntsman Advances] sMaterials notes that, “There have
been a number ol advancements over e lasl 20 vears
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in surfactant and dispersing technologies thal have led
to the replacetnent.of solvent-Teased coatings with wa-
ter-lrsed svatems. Eposxy-based coalings have benwlited
particulacdy from these advancements. This has enabled
the reduction of YOOy and, inosome cases, enabled
complele elirination of Yos

Fasier relurn-Lo-service will conlinue to bean issue
as well. “There will always be a diive to areale coatings
that will cure faster, enabling the coarings to be me-
mrmee 1o service quickear The developmen! of polyurea
lxased systems has made the greatest progress in Lhis
area. Ppoxy and acrvlic-based systems will continue to
move i1 this direction,” asseris tr Chetoati. s Kerans
adels thad, "In addilon, customets are alao looking for
imiproved ease-of-application and resin systems and
coating formulations that ate more forgiving with re-
spect o sucfiues preparalion requirements” One exan-
ple is the development of high pedformance looring
products/systems that are tolerant of moisture vapor
gmdssions. These coalings cantinue lo protec the con
crete while allowing maoisture o permeate hroush the
system without dishondment,

Providers of erlyurea coatings are Towking 1o de-
velop resing thal are easier o apply. "Same aming
chain extenders have allowed for easier application of
the aliphatic-based (rodor stalile) polyuren spstems,
which resudes in improved adhesion as well as
simoother, more aesthetic surfaces in the polyurea coat-
ing. " Ms. Hackl explains. Fasier-to-use primer systems
lvised o single compenent materials are also helping
o reduce the vetum-io-service time for polvurea sys-
temng even (utther

These developiments are occuceing during 4 time of
N in the overall coatings marker, which has impacted
the concrete sector as well. Fluctuating rass material
and energy prices have been an issue [oe cesin prododc-
ers and roatings formlators alike, AL the same time,
environmental regalations are becoming increasingly
stricl, pranlculady with respect o VOUS in coatings of
all kinds. Consolidation and giobalization are continu-
ing rends as well, "The development of new techmolo-
gies and Tnnesadion under such clrcumslanees is a ma-
joor challenge for the industry,” Mr, Salvadore
emphagsizes,

VOU regulations are changing the concrele coalings
indusiey dramatically. “As the VO requireiments are
lowered, many producers are moving to water-hased
products io order (o formulace within the YOO range
and remain in this segment. The challenge is to coeate
water-based products that hase solvent lised perform-
ance,” comments s Johnson, "Solvent-bazed coalings
continue to be in demaned due to their penetrating and
protection properties, however, and Eliokem will con
tinue 1y develop new polymers to meet manufacturers’
needs and to support this segmment.” The pressure being
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imnposed on the indusiey to Lower YOUs while main-
taining the szme high performance levels and case-of-
use s significant, adeds M Chetout, "Prochacts iniro-
duced to he macket based on oowvel echnologies will
command an added value for both suppliers and for-
mulators, The chatlenge to resin producers and formu-
Llators is tor hring wser [tiendly produets into the marked
wilk te same level of perdformance as convenlional
solvent-based coatings.”

Riging energy and raw material costs are expected to
bie a driver in the conorste coalings market for some
Lime “2005 was a very wmuolious year due (o rpidly
Tising costs. Usually this situation will drive alternative
prrocducts, anil better sestems and companies that are
wetl established will suevive” M Cain states. e also
expects that the global ccononyy will keep the market
and demwanad for miaterial at a high Tevel, Acoording o
Melakas, low pricing (rom competitoes o gain markel
share is another significant driver in the market, even
in the face of rising mw material prices and enengy
cemsls. Resin manafaciurers i particudar are Gcing eood-
ing margins. "Many customiers are under strong pres-
sures fram their distribution catlets to maintain stable
priviog. 11 Tvas been a challenge o pass on price in
creases Al in many cases resin producers have ab-
sothed the increases,” s, Johnson savs,

Dreveloping coser relationshipy with costomers and
developing products o meel their specilic needs has
been the approach of many resin and coarings produc-
ers Fliokem is [ooosed on develiging los viscosity
rezing [or YO C-complian coalings [oc the concrete
rmarket, The company is lannching a new resin for
porcheand Qener paints 10 meet aproming VO reguli-
Liens. Lliokem recently intoduced Pliolice acrvlic sol-
vent-based thermoplastic resins that are compatible
willh several exernpl solvents and can be wsed 1o Tormuo-
late high-solids coarings while maintaining pood wortk-
ing viscosity used for Tow VO formulating, Miolie
PAT0 s an all accylic water-based resin wsed in chear
conclete coaiings that imparts cxcelient blush, allzali,
andd abrasion resistance. To suppor its aorelies Tusi-
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ness, Blickem is eapanding Tatex rapacity at its Alarom,
011, plant and is developing parinerships with othier
companies in order (o expand its product and wechnol-
Oy range and Lo incresse s manulweturing capabilities.

Hurtsrrean has developed rapid cure epoxy cadng
agents [or the constructon flooring marker as well as
Loy emission curimg agents that will be imtroduced into
the concrete coatingg market in the near fubgre. Key
Resin is aclive in estahlishing a market (o the decora-
tve conerele and coatings area including decorative
concrete desipns, metallic fimishes, and decorative coat-
ings. Capital investinents foc the company ineluids new
nvanufaciuring capacily al both its Phoenix, A4, and
Cincinnau, QOH, facilities,

Reichhold recently patented waterhorne epoxy svs-
tems Lhat possess excellent adbiesion 1o comerede anil
are extremcly fast diving. These new producls are now
part of the compamy’s line of resing designed for con-
orele coatings thal inclades styrene-acrylic emulsions,
warerbome oil-modified and maisture-cured urethanes,
traditional epoyy Tesing, epoxy cuvtng agents, polyester
il werylic polyols, and hindered gmines for polyerea
EYSLEINS.

Both ICT Paints and Sherwin-wWilliams offer broad
lines of coating fommulations for the concrete market,
] Pains oflers an assoriment ol acrylic, eposxy,
polywethane, polyarea, and advance resin technologies
for applications vanging from decorative coatings for
hesrizonlal and verical surfaces w highly protective and
tuncrional wall and tloor coatings, Frimers, sealers, and
top coats in both waterbome and solvent-based formo-
laticns are available.

Sherwin-Williams also has a complete line of con-
crete coating prroducts. Most recently, the company in-
lroduced two producis [or conceete Qoors that elimi.
nate the potential failure due to moisture vapor
ernissions. Aquarmeor is @ watethome eposy that can be
applied as a coating, slurey, or mortr, and Fasiop m
is a water-based cementitious system that controls
rreisluee vapoar emmission, 0
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