The construction industry relies heavily on chomical technology 1o provide many of the
functional properties expectcd of construction materials. The chemical industry, in return.
generales & significant amount of sales on products designed far this markel seclor. [Lis not
surprising, therefore, that mast leading chomical cempanics affor construction chemicals and
huilding raterialz and arc willing to cortinually invast in innovation to expand design and por-
farmancs possibililies,

& single Tamily housing unit consumos on averags over 15,000 worth of chemicads per
year, according to the American Ghemistry Council in il Year-End 2010 Situation and Qutlook
repol published in Decernber 2010, Residential censtruction, along with commersial con-
struction and infrastructure, comprisc the three major segrments of the industry, Although
wormmercial construction is the largest all Lhree segmenls use chemicals and buaillding materi-
als in a wast array ol product types.,

The L5, constructian chemical industry is valued at 7.7 hillion and is growing at a rate
if 3.4 throwgh 200 3, according to a Janoary 2010 reporl published by market research firm
The Freedaonia Group. Meanwhils, the global construction chemicals market is predicted Lo
surpass $34 billion by 2015, according tir Global Industry Analysts (G148 in an Gotobeor 2010
reporl The recession continues Lo alfect the housing industries in the U.S. and Europe, bt
signs of recovery have been noted in both redions. Strondest growth will bo cxperienced in
countries in the Asia-Pacific region, Lalin America, and Easlern Europe, where urbanization
is & key driver for building construction, sustainability iz alse impacting investment in new
chemical technolagies for the construction industry.

Fhilog courtesy of Dow Copsfruction Sharmical,
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Construction chemicals accourt for 2 3% of
1he overall conslroclion cosL Widely used prodocts
include concrete admixtures; cement and asphalt
additives; protective coatings and sealgrs; con
crete surface lrealmenls: walerproofing malerials:
wall cladding, including exterior insulated finish
systoms (EIFS); adhosives: sealants, grouts and
rcrtars; flooring components; and sprayed poly-
urethane foam. Currently, protective coatings and
sealers arc the largest product scgmont. according
to Gla, while cernent and asphall additives are Lhe
fastest growing segment. Leading plavers includsa
BASE, Graco, Honkeh PPG Industrics, The Dow
Chermical Comparny, and RPM Internationeal

The specific flunclions of these dilferenl con-
struction chemical produsts are numerus and
varied, Overall, they all serve cortain commorn pur
proses. “Whelher conslroclion chemicals or building
maiterisls are intended for residential, commercial,
or infrastructure projects, the goal of those prod-
urts is o prowvide value-added benefits in terms ol
improved productivity and performance,” states
Andrew Bonham, president of Grace Construction
Producls. “AL Grace, we see ourselves a5 provid-
ing the specialty chemical component ta building
materials. Our products are Qased on value-added,
technology-driven chemistry designed specifically
1o improve the performance of a whole range of
procucts used to build homes, commergial tuild
ings, and infrastructure.”

Mare specifically, says Javier Banos, strats-
dic marketing manager with Dow Constraction
Chemicals, “Canslroclion chemicals are specially
ngredients in constructicn products that are de-
signed to help those products more effectively
salepuard buildings and infrastructure frem the
glemeants, cutond the lifctimes of structurcs, make
production processes faster and easier, reduce
anergy consumption, and otherwise increase the
sustainability of the building industry,”

Sorme examples include polycarboeylates, lig-
nins, cementitious formulations, polyurethanas,
cpovics, acrvlic disporsions, silicones, silanos.
SER, and olhers, Dow Conslruclon Chemicals, Tor
instance, affers three technology platforms: liquid
acrylic ernulzions that help improve adhesion,
waler-resistance, and wealhearability; powdered cel-
lulese ethors that can act as thickenors and watcr
absorbers, affecting the viscosiy, workahility, and
strength development proflle of cement-based
martars and adhesives, and redispersible latex
powders, ar lales polrmers inodry form, hal carry
the benefits of the kguid emulsions with the conve-
nience of A powdered product,

“One rend in the industry is Be growing inker-

CEL N pro-mixed, powder fonmulations where cnly
the addition of waler = nesded,” ohserves Nicholas

Adarns, vice president and gencral managsr of
Cuclid Chemical, g business of RPM Inlernabonal.
Powider products provide both convenience and
refiability. Eliminating the necd o mis multiple
ingrcdicrts results in more consislent producl pers
formance and alse simpliffes storage and handling
IssUEs gt the plant, according to Ganos.,

& major trend and driver for the development of
now chernfcal technology in this seclor is suslain-
ability. "SBusinasbiiity is definltely here 1o stay, but
thera are many diffcront viewpaoints on what sus-
tainahilty realy means,” notes Konrad Wernthaler,
director of development far Canstruction Chemicais
with BAEF s Morth American construction chomi-
cals business. Besponses have inciuded increased
use of recyeled makerials, developmerit of raw
materials from renssiahle resources, replacemcnt
of cortain conventionally used chemicals such as

“The U.5. construction chemical industry is valued at
7.7 billion and is growing at a rate of 3.4% through
1013, according to a January 2010 report published by

market research firm The Freedonia Group.”
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formaldehyde that are now considerad hazardous
T hurnan heallh, VOO redoctionseliminatian, and
minimizaticn af the carbon footprint of processes,
BASF takes a life oycle approach and uses its third-
parly verilied seoelliciency analysis ta ovaluate
the entire production process, iNcluding ensrdy
consumption, health effects, emissions, land use,
and cther faclors during the manufacture of raw
materials and finished gonds.

e example of 8 product from BASF that is
receiving growing allenlion is its Radiance™ o-0.23
Attic Barrier cogting for the undorside of rool decks.
When applied proparly, the low emissivity coating
creates an effeclive radiant barrier that stops up
to 8% of porential radiant cnorgy tramsfer inlo
the attic, resulting in lower attic and ultimately
Iwer building temperatures and a redused need
for air conditioning, Scparatcly, the compargy is
devaloping & new insulating foam that will boe more
gffective than convarntional EPS. This is due to the
wninue design of the pore structure of the Toam,
which afecls s diffusion capakility and thus more
effectively prevents air flow, The product will B in-
troduced later in 2001 or garly in 2012, most kol
first in Eurcpe, where regulations in place create
good market potential, according to Wermthaler.

Dow has taken on the challenge of developing
new building materials that eliminate potentially
harmful chomicals but still provide the same ar
bellar perlformance while alao exhibiting similar
handling properties, One example is 8 new resin
for sealants. RHOPLEX 1 4400 enables the formu-
lation of sealants without the need for plasticizers.
Conventional sealants contain plasticizers 1o keep
e raterial flexiole, but these compounds often
lzach out, reducing the parfarmance of the seal-

ant. In addition, they affect the pesthetics of the
Building due Lo the increase in dift accumulation of
the s=alant and the change in color properties of
the coatings that cover those sealants, accarding
Lo Banos. The company also now offers aQLJASET™
acrylic thermoseting resins as & Mormaldehyde-fres
alternative for binding fibcrgass fibers in the insu-
latien &and high-performance nonwovens markets.
“This progduct provides improved indoor air guality
for the end-uscr and cnhances the safety of the
et grvirenment,” Bangs comiments, Dow has
developed RHOPLEX™ EC-3000. an acrylic rasin
for usc in reflective coal roof coatings to be applicd
in areas of high humidity and uncertain weather,
Where applicalors have been hesilanl 1o use acrylic
roaf coatings for foar of them being washed away.
Coatings based on this resin form a tough outer
skt within just 15-20 minules.

Improvied energdy efficiancy is an important
azpoct of sustainability that has reccived & lot
ol alkention recaenlly, both in new constroction
through the green building moverment and in the
increased interest In renovation or retrofitting of
esisling buildings. “In the later case,” ohseres
Banos, "EIFS provide an effective solution to im-
proving the energy efficiency of oxisting structures.
They are non-irvasive and can be created wilh
customized colars, patterns. and textures,™ Air bar-
rier materials are becoming more popular as well,
particularly liguid-applied sysiems, aceording o
Craig Merrill, vice president and ganaral manager
for Grace Construction Producte’ Americas busi-
ness, “These products can be vapor permeable
ar impormeable and arc sprayed on to provids a
seanless protective layer, significantly reducing iy
flow and thereby improving the energy efficiency of
the structure. Grace’s residential weathor barrier
progucl, Vyoort eny™, also containg antimicrobial
Agents o protect against maold and mildew,” he
says. Wernthaler adds that the spray applicd liguid
air barriers such as BASF's Enershield * provide
& more cansistent coating than conventional
pAperbased systems, which suffer in comparison
hecause they often tear and musl be punetured in
crder to be attachod to the building, autormatically
reducing their effectivenass.

The use of concrele, which is seen as a green
building material, is also cxpanding, particularly in
emerging rmarkets for everything from infrastroclure
pidjects (roads, bridges, water and sewagde treat-
ment systems, etc.) and residontial housing and
comnmercial relail developmenl o conslroction of
factories and athor industrial facilities, The macro
trend of urbanization lies behind this ncreased
demand. "Urbanization is changing the profile of
cities in terms of how people e, how thoy moe
wilvir the city, and bow they Lravel from one city 1o



another, All of these aclivilies regquire new buildings
and infrastructure as wall a3 new materials and
new ways 10 use existing materials,” Banos says,

Inierest in conerete is 8lsn ngreasing in devel
oped courdrigs. [N this case, the percenbon of con-
crote as a green alternative 15 driving its Erowing
use in the residentiab market, while thers is also
a raiged level of investmeant in infraslructure. Mew
chemical technolagios arc also making it passible
to improve the envirormental profile and perfor-
manee of this important building malerial.

The ability 1o five concrete a decarative ap-
pearAance has also helped drive intorest in its
use, “Mew lechnidues such as stamping and the
availability of new pigment systems designed to
functicom in the chalenging concréte cnvironment
are making it possible Lo make concrete guite al-
tractive and to customize it to fit a desired atmo-
sphere,” nhsenes Beth Kirol, f2chnical managor
of Exterior and Machine-Applied Coalings for PPG
Industrics’ architcotural coatings business, She
adds Lhat there have also been 8 1ot of advances
mada in matetials designed to further exlend Lhe
life of concrete, such as densificrs that can help

and can even possess a woad-grain ook " explains
Kircl. Even clean glass waste material and recyclad,
crushed concrete are baing used inday, Recyelad
concrete in particular is a challenge mecause itis
not neutral like natural aggregates.

BaSF's Green Sense Concrete™ technology,
launched in lale 2009, is an advanced concrals
mix design program used to determine the optimal
combination of recycled rmaterials and tailo-made
chermical admixiures neaded 1o improve Lhe da-
sired slump, setting characteristics, strength, and
durahility of concrete, according to Wernthaler.
Thes Green Serge Concrele program leverages new
adrmiztures that alicw reduced usage of cement in
concrete mikgs, which can in turn enatile redoc-
tiongs of 50-T0% in carbon dioxide emissions. "Wilh
aur Green sense technology, we can aptimize the
rix design of cement, ageregates, and sand and
custonize the maost effective hlend of admixtures
that will provicds the desined pofonmance and enwvi-
renmertal profile of the final concrate,” he says.

“Through chemistry, concrete can be given different
physical properties. The flowability can be increased,
the cure time can be accelerated ar slowed, and the

prolecl against regre-thaw damage as well as
higher performing water repellants and sealars.

FPG has recently introcduced soveral prod-
ucls Tor decoralion and profection of congrete.
[te Perma-Crete Aqua-Pel is & penetrating, water-
repellant concrete sealer that maintains the natural
aesthetic look of Lhe condrels while providing pro-
toction fram water intrusion, Perma-Creta Yertical
Corwrets Stain, for structures such as concrete
highweay bairiers and bridges, does not require
a separate primer and drics inanly 15 minutes,
enabling easy and rapid application of two costs.
Mlearmhile, self-priming Perma-Crete Solvent Achylic
Masonry Coating from PPG can be applied at tem-
peratures as low as 20°F and is designed specili-
cally for tilt-up concrete, a substrate that can pres-
enl adhesion challenges for conventional coatings.

flany concrete manufacturers are looking for
ways to improve the environmental profile of con-
crete, which is produced Mrom & mislure of sand, ce-
mektt. and varicus other ingredients. Cemeant, which
is produced in kilns, is the most significant contribu-
tor e the cartyon footprint of concrete, and thus
much work has focused cn finding supplementany
materials, according Lo Adams. One esample is fly
ash, which othersise would be o waste materiad but
can be used as a filler or even as & way to add e
rmertitious quality to the concrete, Many othar mate-
Hals that would be considered waste or arc rocycled
products are also finding their waw inlo conerele.
=wWinod fibers are being uscd t make cemantitious
rmalerials such as fiker cement and composites that
chibit characterstics of hath wood and cemeant

lifetime of the concrete can be extended . . .7

Adriztures are in fact very important to the
parformances of concrale. They are formulated
blends of specialty chemicals that are designed
to confrol the placeability, finishakility, and setting
Lirme of concrate, aceording to Adams. "The beauly
af construction chomicals is that they allow for the
developmant of customized perfonmance mixes
tailored to meet the specific needs of each project
Eivien conziderations such as the geographic lota-
Licin, Lhe time it takes to g8t the premixed conorels
1o the job site, the configuration of the Job. and
the end use gpplication.” Bonham also notes that
admixturas provide the ability to change the char-
acteristics of concrete, which enables the vorsatile
use of ravy materials and helps vaned matenals
function eftectively togother, “Through chemistry,
conerete can be given different physical properties.
The flowakility can he incregeed, the cure time can
b accelerated or slowed, and the lifetime of the
concrete can be extended,”™ he notes,

Construction chemical praducers are also
rmaking it possitile to extend the life of Aggragate
guarries by developing praducts that enahle the
use of lower quality materials. Sand, for example,
conlains vaning amounts of clay, which can have
g negativio impact on tho propomtics of cancrete,
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Mew chermical technologies frivn Grace are mak-
ing it passible 1o use sand with higher clay cortent
without affecting the performance of the concrete.
A new product is currently being validated and the
company anticipates launching it on tho market
later in 200171, according ta Merrill.

Replacement of key rmaferials is nal linited 1o
hazagdous chemicals or cemant, Even the reinfors-
ing stoo! ofton used 1o add strength can be re
placed with novel chemical technologies. Grace has
developed a synthelic Miber that does not corrode
and is very lightweight, STRUX™ is an innovative,
high-sLrength reinforcement for resisling and con-
tralling temperature and shwinkage cracking in con-
crete. |t is a suitabie and ecanomical replacemenl
Tor welderd wire fabric WWEFL, stesl libers, Tght
rebar, and other secondary reinfarcement, ~With its
properties, the new synthetic fibors allow for more
versalilily in the possibile shapes of concrate Struc-
tures while also increasing the corrosion resistance
and reducing the overall cost, which adds up Lo real
valug [or Lhe end users,” notes Bonharm.

Cther admixtures known as superplasticizers
or high-range water reducors have gained rapid
acceplance in the building indusly, which typically
i quite consenative and very slow 1o adopt step
chande technology, Thoso admistures are used
in selfconsolidating concrele (SCCY, a highly fhuid
mixture that stays cohesive, while allowing far

duction in water content, which leads to improved
strength of the concrete. The acrylate-based sys-
tems disperse Lhe agdregates evenly and prevent
them fram settling out. This resulls indimproved
compaction and reduction of vaids, thus minimiz-
ing cracking. Because the concrete flows better, it
alsc pete into nooks and crannies more sasily, and
often the nesd for vibrating equipreant to get the
cohicrete o flow s eliminated. Furthermore, with its
superiar strengtts and increased Muidily, the con-
crete can e pumped up for use in the construc-
tiotr of wery tall buildings. Examples of these admix
tures include Grace's ADVAT superplaslicicers and
BagF'e Glenium® high-range watei-reducers, Dow
prowides some of Lhe ingradients far the formu-
lated products,

CHher admixtures are spacifically designad 1o
irnprove the workatbility of congrete, When a batch
of ready-rmix concrete is prapared at the pland iL
has the desired workability, By the time it reaches
Lhe joh site, however, thet workability is often re-
duced, If water is added t0 temper the conorale,
the resulting concrete has reduced strength and ex-
hibils clher issuwes &5 well, according to Wernthaler.
To address this problem, BASF recenlly launcherd
itz RheaTECIM Z.60 workabifity-retaining admixtarz.
which increases the workability time for concrete to
L 10 B0 minutos so that even after that time has
passad, the workahility of the material is the same
as when it was first made al Lhe plant.

Az concrete ages and protactive syslems break
down, water penetrates concrete structures through
fts pores and capillaries carrying chlondes along
with . Theso chlcrides attack the reinforcing steel
wilhin the conerels causing it to rust and expand.
This expansion caUses excessive cracking aind
deteripration of the conorete, AS repairs are mada,
cartain protective measures can be taken to ensurea
the life af the ropair and the surrounding concrate.
Euclid Chernical has recently ntroduccd SEMTIMNEL
SILVER and SEMTIMEL GOLD galvanic anodeas L ac-
company their existing SCNTIMEL GL anade, Thesc
anades conlain varying amounts of zing (Gl 38
Erams, SILYER—100 grams, and G2LO—200 grams)
and are attached 1o the reinforcing stool within the
refair area, Chemical activalors wilhin the anodes
slowly dizintegrate the zing, which in turn emits &
smal electrical charge thal protects against corro-
gion, according to Adams, This protection exists nat
anly in the repair area, Dot in the surrcunding con-
crete that has not been repaired yel Even Lhaugh
the reinfarcing stecl in the surrounding concrets
has already slarled 10 deterdorate, it generally hes
not reached a level yet where 1T is detrimeantal to
lhe concrete. The Sevtinel’s self-denerating elactni
cal charge shuts down the corrosion cyoling for up
to 20 years.



Alzo for concrete ropai is new ZERC-CT
Conecrete Repair Techinology from BASF, the first
linc of cemeantitious repair inorlars Lthat exhibits
no cracking. The technology not anly incorparates
shrinkage-reducing campounds but balances the
chemical reactions during the cemenl hydration
process in & way that minimizes the development
of slress v Lhe repair mortar, The system was de-
signed a5 a single-hase mortar whose consistenoy
is changed through the additicn of different liguids,
making il simple for the user to adapt the material
1o the changing neads of the project.

Watcrproofing 15 ancther impartant issue Lhal
concerns huilders and architcets, and several
differant tvpes of conslruclion chesnicals and
building products are available to ensure that
sliuctures are profected from damages due to
moistura, [nterest is growing in sheet membranes
as replacoments far more traditional coalings
or spray-applied materials, according ta Merril,
Preprufe® from Grace is a unique, patented, pre-
tormed mombrang installed before the struclucal
glab is poured, or prior to casting foundation walls
against s0il retention systems. The polyethylens
film is combincd with a specially formulated pro-
prietary adhasive that bonds to the concrote as
it cures, “The unique Preprufe bond ensures &
fully adhered system, proverting water migration
between the walerprooling and the structure,”
Morrill cxplaing.

Ihe company alse offors o dual self-adhesive
membraree for inslalling tiles that is targeted at
thi deo-it-yourself (DY market, The Bondera™ Tile
MatSet is & rnembrane that has adhesive on bath
sides, allowing it to slick to the wall and making it
easy to place tiles. It has no VOCs and contains an
antimicrobial agert to prevent mold and mildow,
Tha waterproofing perfarmance is effective enough
that the membrane can bo used in the shower, ac-
cording to Bonham, PPG is also looking to extond
sprayable membrane technology to the DY markel.
“We are dewveloping new spravable mombranes that
can be applied with typical spray equiprent, and
in scemie CAsEs even a garden spraver,” notes Kiral.
“The DIY markel has grown significantly as a rosult
of tho recossian, so there is good incenlbve o adapl
Lhese advanced chemical technolegics in such a
wiay that the avaraga hameowner can apply them
and alse benefit from thair proparties,” she adds,

The professinnal workforce is also changing,
and these changes are presenling challenges for
suppliers of construction chemicals, accarding
Wearnthaletr, Many applicalors loday do not speak
Erglizh as their primary language, but most techni-
cal literalure lor construetion chemicalz and building
matcdals is preparad in English. At the sama Lime,
the products are becoming mere tochinologically

advarced, and architecls and huilders are requir-
ing applicators to participate in waining, and ollen
times official cerification programs. “This trend will
continue, and communicalion between supphers,
spociicrs, and applicators wili be an issue that will
need to be addressed,” he sAys.

Communication clearly is very impoertant for
slpplicrs of censtruction chemicals, Because
there are so many different produst types uscd
in 5o many different applications, 1Lis critical for
suppliers to understand their customers and their
specific nesds in order 10 be ahle tn provide chemi-
cals and matorials that ensure the perfarmance
and produclivily Lhey expeet. “Innovation is koy
to success in the construction chemical seclor,”
aAssarts Banos, “Experience has cloarly shown
that advances in chemical lechnology can create
fremendous cppartunity for further innavaticn
in Lhe construction and building sector, That is
why successiul canstruction chemical producers
weork closely with their customers to dovelap nev
chermistries and materials designed Lo meet future
nezeds,” he conchudes, @
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