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Altheugh additives represent only a smatl frac-
tion of the total content of a paint ar coating for
mulatian, they have a significant impacl on perfor-
mance and Tunclivrazlily. As coating manufacturers
incroasingly shift their focus to the deveiopment of
rmore environmentally fricndly, “greenar,” sustam-
ahle products, they oilen urn 1o additive supplicrs
for technology that is not only groener, but that
also enahles the preparation of cosl competitive,
high-performing, sustainable paints.

“&% CONEUIMErs take mare respansiility for sus-
lainable lifestyles, they are becoming more awane
of the health and envirchimental risks associated
with the ingredicnts uscd in paints. And, comibined
with more stringent regulations and the demand for
over better performance, their greater environmental
BWATENESS 5 iIncreasingly driving manulfaciurers o
find innovative, environmeantally campatible selutions
and rarket-roady concopts for paints and coalings.”
slaies Shailesh Shah, director of glabal marketing
for coating additives with Cognis in Morth America.,
“The ideal consumer product combines sustainabiliy
and high performarnce—and this is what paint and
coating manufacturers arg increasingly ryvirg 1o do.
Manulaclurers are working to desvelop products that
cOMEply with nesw regulaticns and can be marketed

as evviranmentally sound, but without sacrficing
application and coating film properlies. They are
therefore lgoking for Brocn ingredients that provide
perforrmance and elliciency as good as—if not better
thar—traditional products,” he obseryes.

There are fhrec major aspects 1o consider
when defining a "green” additive, according to
Christopher Henkes, Americas markeling managear
for speciaty additives with Air Products. The physi-
ral and chemical properlies of the additive itsalf
as cetermined by its environmental, health, and
safety charackeristios, including whother ar not it s
HAPS-Trea, low- {or 2ern-1 YOO, low- {or zer-1 odor,
ant APE-free s ong factor. The carbon footprint or
percertlage of 1he product derved from natural or
renewable resources Is another, Howewar, since
additives constitute cnly a small percentage of any
givan formulation, the impacl of An additive on
the carbon footprint of the final product is not weany
significanl. The abiltty of the additive to influence
the use (of minimization) of olher coaling formula-
tior ingredismts is the thivd, For example, multi-
functional additives, as the classification implies,
provide more than one function and can eliminate
ar minimige Lhe need for cther raw materials. The
ahility of additives to enhance the perfarmance of



groener formulations is an additianat, critical con-
sideration, aoeording to Joha Foley, wio prosident
of industrizl formulations for Rhodia Movecars.

In the case of defoarmears, thickenars, disper-
sanmts, and surfactants, grooen additives can gener-
ally he defined as APE free, with no added farm-
aldehyde, [owOC, and containing no hasardons
substancos. notos Michael G Kaufman, coatings
devaeloprment leader with Arkema Emulsion Systems.
These products may also be manulackured from a
rencwablc resource, have [ow ador, display a lov
carbon footprint, and/or meet specitic green initia-
tives commanly Taund in e eoalings industog.

Green biocidal additives in particular should
he characterizod by tavarable human tosicalogy
prafiles. They should not cause substantial impact
to the environment at use levels and Lhey wle-
ally should not be scnsitizors, according to David
Tiermey, gobal building products pusiness manager
for Arch Chemicals” industrial bicoides business,
Further, hiocidos shauld possess specific and
largeled aclivity in order to avoid unnecessary im-
pacts on the wider environmeant

BAST utilizes eco-=fiiciency analysis to evaluate
the emvirnnmental irmpact of the production. usc,
and disposal of 8 product or process in the Aress
of COCreEY and resource conswmptiaon, amissions,
Lowicity and yisk poterdial, and Yand use, cxplains
Mike McHenry, vice presidenl of lhe resins and
additives business for BASF in Morth America, The
company also evaluates the ife oyole costs associ-
gted with the product o process by caleulaing the
costs related to—at a minimum—materials, labor,
manufacturing, waste disposal, and enerdy.

Oyerall, green additives can be summed up
a5 ingredicnts that have the lowest contribution
of cormponents that are potertially harmful and
may persist in the environment, according Lo Peler
Sherigan, director of portermancs additives with
Troy Coerporalion. Clearly, though, there are many
different definitions and approaches to the idea of
grean additives, and often-confusing messagos that
ultimately reach end users. As & result, chesnes
Shah, “the cmphasis should really he on eco-
lvigrdby formutaliong that result in truly sustainable
solutions—and tools 1o measure their ellicacy”

Efficacy is indood vory impartant for additives,
even Lhaugh Lhey are used at very low percent-
ares, "Although used at low concentralions, addi-
tives can have A profound cfoct on noarly every
gesthatic and physical properly of & coating,”
states Henkec, For Air Froducts, the major ohjec-
Live in develaping 4 green additive i to develop a
product that is more effective than Lhe addilives
currertly on the market whilc maintaining the
same cost-in-use, The major challende is to do s

for formutations that often use new Freen resing
and ather components.

The intpact of addilives on & lformulation can
yvary depending on the application, but every com-
poncnt makes a difference, "In goncral, additives
have hiad a lremendous impact on the applica
tian properties such as flow and leveling and sag
resistance; thoy can accelerate cure =pead, and
drastically improve physical performance proper-
Lies of paint formulations including exlerior durahil-
ity, thermal resistanca. and carrosian resistance,”
crplains MoHenry, “ldeally, green additives should
have Lhe same affects a5 the less-desirable chem
istries they arz intended to replace.” he adds,

At Rhodia Movecare, the preforence is 10 con-
sider “dreen” a5 an evolution and look at the devel-
opanent of greener and more sustainable addilives
rather than simply grocn products, according to
Figrre Hennaus, husiness development manager
[or coatings, “0ur focus has been on adoress-
ing perfarmancs shoertcomings of newesr. greenar
waterborme furmulations, padicularly in the arcas
of freeze-thaw, apen-time, and wetling charactaris-
tics, Carcfully designed additive technologies can
he: green themselves and help formulaters create
green coatings that provide the functional perfoes
mance that thelr customers cxpoct.” he comments.

Additives, notes Shah, are crucial to achicving
erwirormentally sound formualations. Cognis has
devolopod cxpertisc in natural-based products and
hias demonstrated through its numerous product
ciferings that it is possible 1o achisve grealear
performance with such additives than with their
fussil-bazed counterparts while providing truly en-
vironmentally friendly alternatives for the painl and
coatings ndustry.

Silicore addifives are absolutely necessany
companeants of gresner formulations, according o
[y Corning additive coatings chamist Wicky lameas.
“Muaving lrom solvernl to water as the delivery
system brings with it very real issues in subslrale
wetting. {ne hundred percent siliconc additives
can e used novery low levels {Lypically <053 to
achieyo cuoellont wetting properties of water-hased
paints with negligible impact on the V0O of the final
paint.” she expiains. Silicone additives can also
improve the longevity of paint, thus reducing tha
repainting frequency. Addidonally, they are offen
multifunctional. making it possinle to replace two or
thres current additives with one.

Eiccides, aceording o Tierney, present a spe
cial challenge, since they are by definition harmful
to certain olasses of organisms. They also have
an extremely important impact on the slakility
and performance of paints and coatings. "ln this
conled, the selection of Lhe correct dry film ac
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tive components can ensure
long-term protection without
damaging side effects on
surrounding vegetation and
ecosystems. It is also why Arch
invests resources to avoid any
unwanted environmental ef
fects,” he remarks.

These issues appear to
be a prime consideration in
architectural coatings because
of the greater involvement of
consumers with these products.
“At Arkema Emulsion Systems,
we believe that architectural
coatings formulators are at the
forefront in demanding more
green additives and binders.
Ever-increasing consumer
awareness and demand for

NEW PRODUCT ROUNDUP

New additives from Air Products are APE-free and
low-VOC. EnviroGem® 2010 surfactant is a zero-VOC,
APE-free wetting agent that provides good surface
tension reduction, excellent pigment and substrate
wetting, and efficient pigment grinding, while also im-
proving color acceptance and tint strength and freeze-
thaw and viscosity stability, according to Henkee.
Zero-VOC and APE-free Carbowet® 13-40 surfactant
can be used as an APE-free “drop-in” replacement for
30-40 mole APE-containing surfactants while provid-
ing equivalent or superior coating properties. Surfynol®
DF-110C defoamer, a zero-VOC molecular defoamer
based on Air Products’ uniqgue Gemini surfactant
technology, provides excellent
elimination of microfoam while
at the same time providing su-
perior compatibility. Zero-VOC
defoamer Surfynol DF-178 of-
fers a high degree of compatibil-
ity in an efficient siloxane-based
defoamer. Because it also func-
tions as a coalescing surfactant,
the superwetting surfactant
EnviroGem 360 can be used at
very low concentration to obtain
excellent wetting, flow and level-
ing, and film formation while
reducing or eliminating the need
for solvents that are VOCs.

Arch Chemicals is co-
operating with leading crop

more environmentally friendly architectural coatings
will continue to drive this trend,” observes Kaufman.

Surfactants and related additives—defoam-
ers, dispersants, and other compounds that affect
performance based on surface chemistry—are
perhaps the easiest class of additives to target for
developing green alternatives, since their chemical
structures are well suited for synthesis from natu-
rally derived materials. Suppliers, however, are de-
veloping new greener technologies for all types of
additives. “There is a real response in the additives
sector to the need of paint formulators for effective
greener additives,” Foley believes.

Much of the emphasis in recent years has
been on developing low- or no-VOC additives that
are also APE-free. Other technologjes that have
been developed, according to McHenry, include
very low (<100 ppm) to non-migrating/non-ex-
tractable additives for use in food packaging ap-
plications and encapsulated products that prevent

protection company Syngenta on the development
of new dry film combinations. “In this context we
are jointly screening active ingredients from other
application areas (e.g., wood, agriculture) to find
the next generation of biocidal actives,” explains
Tierney. Recently the company introduced in-can
preservative Proxel® BZ Plus, which provides per-
formance comparable to traditional formaldehyde
and CMIT-containing systems without risk of sen-
sitization at use levels. Arch is also investigating
suitable co-biocides to further enhance the perfor-
mance of the dry film preservative Zinc Omadine®
ZOE, which has attracted growing interest because
zinc pyrithione offers extremely good long-term
performance without impacting surrounding veg
etation or the wider environment, according to
Tierney.

“The need for materials that improve the per-
formance of green paint systems drives much of
Arkema Emulsion Systems’ research on new prod-
ucts,” says Kaufman. For example, the company’s
EnVia™ certification standards enable formulation
of paints that will meet the latest industry green
formulating standards. Currently 10 products meet
EnVia certification standards, and the company
has committed to ensuring that all new latex prod-
ucts will be EnVia-compliant. Longer term, Arkema
is exploring technology to use renewable resources
as a feedstock for acrylic acid which is further
converted to binders and additives that are widely
used in the coatings industry.



migration, which could improve the cnvirenmerital
impact of less green chemislries by making them
reactalle. In the biocides area, the focus has
been on chloromethyliscthiaroinonc- (CWIT and
farmaldehyde-free in-can preservative systems
and diuran/carkendazim-free dry film prolecLion,
according to Tierney. "BIT (benzisothinzolinonely
FPT (zine pyrithione] Termuolations have aiso hecn
recagnized to provide excellent broad speclrum,
non-sensitizing protection,” he notes.,

Looking, fornward, sorme of the mans pramising
tachnologies MeHenry sees as being of kean inter
est include high solids or 100% solids and nov-es-
Lraclable additives, additives that can be crosslinked
into the systerm to hell minimiz nigration, mag-
romalecular products that perform as well as Lheair
small maolecule precursors, products that are easier
to hardle vet still do nat rmigrate and resist gxtrao-
tizn, and additives that enable the replacerent of
heawy melal-containing photolatont catalysts with an

BASF's acqguisition of Cognis was a significant
deal in the additves market space. "The acguisition
of Cognis strengthens odr pasition in coatings addi-
Uves, s will enable s to offor 2 wider and more
attraciive range af products |nd senvices, as well
as greator research and desslopment expearlise,”
obsarves MeHenry. One exarmple of a new line of
greenet praducts fram BASF is the Tinowin™ -0OW se-
riez of light absorbers and hindered amine light sta-
bilizess, which are encapsated in acnylic polymers
to slaw migration and do nol require the use of eo
slvents for incarporation into water-based coatings,

Fram Cogpis, Loxangl™ EFC 300 is a highly ef
ficient, VOCfree, natural ail-hased coalescent that
offers excaltent etficicncy in reducing the minimum
filin-fatming temperalurg while providing inmoroyved
pick-up resistance compared o petrochamical-hased
benchmarks. Hydropalat® 216 is a maors efficient
and APEC-frae wetting and dispersing agent suitable
for organic and inorganic pigment concentrates, Lnl
basas, ahd faclon-finished paints. Highor efficiency
rhcalegy modifiers include DEXY 32971 for easy han
dling, easy incorporation without high shear miting
and excellant sag resislance in thick coatings, and
Mewtonizn high shear (101 viscosity builder EX
3121, which provides irmproved syneresis resistance
for ano-coat coverage, Several new hydrocarbon snd
silicen-based defoamers have also been introduced
that have been specifically designed for low YOG
pairts across the full PYC range and for tinting svs-
tems (Dehydran® and FoarmStar EFY 20 brands),

organic-hased producl Shah adds that there is also
great interest in and need for green cogfescenls,
open time improvers, and freeze-thaw improvers,

These needs are not by any means limited to
the architectural coatings seclor. “Allhaugh certain
markct scgmeonts or coating types may be at differ-
ant points in their evelution towards boing dreen,
additive manufacturers are locking down the road
to dovelop praducts that will not cnly be corsd-
grad green today in paricular farmulations. but will
alsao be considerad gréen lomaorrnw 85 these mar-
kets continue to become greener,” says Henkes.
"In additien, since many additives are often used
in several market segments or formulation types, it
rhaaves us to develop the gresnest prodocls pos
sildle, Qur understanding of green is evolving and
raw malerial suppliers, including addtive sUpplices,
mst advance and stay ahead of this evolvirg con
cept of green chemistry,” he concludes, @

BYH developed its
"Grocnability” atrato-
gt initiative in 2008
0 meet the needs
af its customess for
[enwer-vi0OC producls
that camply with vari-
ous eco labeling pro-
grams such as Blue
Angel in Germany, Ecolabel in Europe, and Green
Seal in the U5, and provide supericr porfarmance,
Products in the Greenability porlfolio have no or very
lowe WO, do net contain phthalstes, formaldehyds,
or AFEs, and are not sensitizers ar toxic, Eady in
2010 the company introduced DISPERBYK=-2150E,
& VOO free, W00 solids pigment watting and dis-
persing additivie for solvanl-fres and solventhorne
systoms that combines improved flowakility of Lhe
additive with a high molecular weight basa, provid-
ing good milbase viscosity reduction and excellent
pigment deflecoulation and stahilization.

PR Cotesy af.[!'r-’.'{

The newest silicons additives trom Dow
Carning—Dow Carning® 87 and 88 Additives add
water repellency and prevent water absaorptian in
architectural coatings and are both solverd-and
AFE-froe, These additives, according to lames, are
ideal for low-YOC waterborne coatings formulated
for the do-it-yourself market,

The Sclus™ ling of additives from Eastman
Chemical Campany is & new rendition of jts
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