ADVANCING

Py Cynthla Challaher, CousitingsTech Coqtrbuting Writer

Driven by & combination of regulatery, market-based,
and economic incentives, the adopticn of "greener” tech-
nologies—here considered 1o be those that have reduced
ervironmontal, health, and safety impacts—has become a
critical aspect of day-to-day operalions for many companies
in the coatings industry. In addition. green technologies today
encormpass much mare than reducing volatile organic com-
pound (VOC) content. Mow, processes are designed Lo veduce
water and energdy consumption, emissicns and waste genera-
tion, while products in Beneral are more durable, effective,
and efficient and often have multiple functionalities, reducing
material consumption. Induslry professionals must alsa con-
tend with the need to produce greenar products that de not
sacrifice performance or raise costs prahibitively, and that
maintain their eméronmentally Mendly status over the couse
of their life cyeles.

Tor learn about the most recent developments in green
process and product technalogies for paints and coatings,
CogtingsTech sunveyved several members of the coatings in-
duostry value chain.

What are the overall industry trends with
regnnd to advances in greener teshinologles?

Forrafmeidy, Lukrizal: To begin with, we need to definc
"green technologies,” Evary carporalion has its own view of
graen fechnologies; however, commaon themes are environ-
mental friendliness, consumer safety, sustainable use of
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resources, and use of recnewahble raw materials. At
Lubrizol. we follow ERA's 12 principles of green chemisliy
for the development of green technolegies, The adaption
of graen technologies has been acceleraling during recent
decades throughout the industry. The drivers for this ac-
celeratinn are threofold: demand for gregngr products by
custorners, environmentat regulations, and sustainable
busingss models.

Watson, Jowr Overall, the industry is cortinuing to
progress toward more sustainable technologies, especially
wheare economically wiable solutions exist, This mavement is
driven by three factars. First, consumers arg becoming rmore
aware and maore demanding. We belicve that when all ather
lactors arg equal, consumers will gravitate toward the most
suetainable product offered, Sccond. regulalory and certi-
fication agancies continue to work closely with the industry
1o define and atdvance more solutions with sustainable
chermistries, Finally, significant R&D investments across Lhe
value chain have led to technology breakthroughs that have
enatled more sustainable coatings technelogies.

Poetnet, Hepbash: Résearch and developmerdt in the
coalings industry is continuously driven by an increasing
ecological awareness of the end user as well as legisla-
Live: requirements, which has led to a growing demand
far eco-riendly and sustainable producl solutions. High
performancs properties and efficigncy enhancements are
algo still major driving factors in the coatings industry.
However, sustainability factors such as energdy savings,



prescrvation of resources, and the use of environmen-

lally friendly raw materials are becoming increasingly

impun:ant to Lhe industry,
! = Doatings manuwiaclurers

such as Sherwm W|Illam5 can help GENS and finish-

ers mest sustainability, regulatory, and environmental

goals with products desfgned to meet the requirements

of changing regulations wordwide. Onc trend that we

5&& is the increased need for custamers to mect exist-

ing graen requirements, such as Leadarship in Energy

& Environmental Design (LEED) certification for schools,

pubilic: buildings, and even homes. Delivering a coating

that meets such specifications allows our custorner to s

their product ta thoas whe are constructing mava anviron-

rhentally fiendly buildings., Ancther trend we scc s that

SOME customers want 1o integrate graen coatings and ma-

terials in their manufacturing processces to create a sus-

tainable uﬁerlng that iz mare appealing to the cnd user.

: Coatings provide substantial
added 'u'alue by protecting and hoautifying an incredible
array of products and surfaces. The coatings industry
continues to embrace tochnolegies thal maximize the
benefits while minlmizing potential negative impacts and
are aften reforred to as greener technoiogics, The great-
23t stfides in the past two decades have come through
the largs reduction in the YOO content of architectioral
coatings. This trend in lower VOC content will continue
thraugh expansion inte additional applications. Interior
wall and trim paints were the start for VOO reduction,
The expangion of low-vOC produdts is centinuing into
winod coatings and industrial coatings.

© The ceatings industry remains fo-
cused on cor‘rtlnued YOO reduction, refarmutating to meet
that goal and optimizing performance. This trend will con
tinue as YO< standards cordinue o become more Strin-
gent. For exarnple, both the LLS, Green Building Coundil,
using LEED v, and the AZBE in Germany are adapling
the charber method for deterrmining the VOCs that
evolve fram an arficle over the period of one month. The
South Caast Air Quallty Managerent District (SCAGMD)
in Caidifornia is also iooking to modify the GO method by
utilizing a higher beiling point benchmark, In addition to
VOU reduction, companies seek to replace ingredients
that have been linked to human health hazards, such as
kisphenaol A, certain phthalates. and formaldehyde,

§ In the coatings industry, advances
in gresner technologdies relate directly to sustsinability,
Axalta Costing Systems focuses on products and pro-
resses that aid in reducing dependency on fossil fuels.
This includes lower-VOO coatings through the use of kigh
solige, waterborne. and powder technologies. Combining
these products with conseclidated processes for OEMs
that climinate layers or bake steps and time via wet-on-
wet process also allows customers to reduce encrgdy con-
sumptian. Reducirg consumption trends alzo includes
lewering curing temperature and improving coverage and
productivity. Greensr technalogy trends are also directly
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driven by ervironmental regulations which often involya
climinating the use of identified hazardous substances.

Low- and near-Zero-
VoG dispersions provide latitude for better formulations.
n addition, solvent=fres and rengwable resource-based
pedyurethane disporsions (FUDS) provide greener solu-
tiona. Industry is also lopking into the use of recyeled raw
maferials as building blocks Tore the manufacture of PUDs
and love-odar emulsions, Finally. emulsions with lower
minimurn film Torming temperatures (MFFT) that do not
contain alkylphen! ethoxylate (APED) surfactants are pro-
moted in the markel.

Owerall, paint manufacturars are
leoking Tor renewable and sustainabhe raw materials,
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Thers is great interest in plant-dearived
ingredients, whlch have the potential
to be both lower in texicity and rhore
easily recyclable than their petroleum-
hased equivalenls.

Foes, BASR: We are secing con-
tinual intesest from customers in (ow-
VOO svsterns, including interest in high-
solids, direct-to-metal, and water-ba sed
technologies. However, in the MNorth
Armerican rmarcket, customers typically
make it clear that they will not pay
mare for green tochnology, nar will they
sacrifice performance.

YWidheds, Alzoifelal, The drivers vary bebwoen
different markets, In developing markets, the driver 15
still mainly gn lowering the YOI content, while in other
markets, programs such as BREEAM (Building Rossarch
Establishment Envircnmental Assessment Methorhology),
LEED, or natipnal schemes far the environmental per-
Tormance of building products form the driver for more
sustainahle coatings products, OF chief importance is
imprcving the entire Iife cycle of the produet and nct
each phase by itself. The function of the coating is then
of greatest impottance, That is where the main efviron-
mental Improverments can be made, be it to reduce drag
aor energy in its application, to use thinner layers, 1o irm-
prove durability, or rmaking the coating heat reflective or
needing less malntenance in ils use. The raw materials
are also important contributors to the envirenmerstal im-
pact of 8 eoating, and the interest in renewable raw ma-
terials is growing, as is the availability of such materisls.

What are the key trends driving the
development of specific greener raw material
technologiss?

Fuell. Reiziviiokd Reichhold is fooused on warious
anuenus resin technology platforms tilizing hiohased
raw materials, such as soybean oil, a5 opposed to
petroleum-based raw materials typically used in ackylics.
These raw materials have enabled Lhe company 1o ob-
tain certification for numerous resing under the US0A'S
violuntasy BioPrefarred® program.

Falser, Arieamar In general, a key challenge is to
delivor the overall performance of comventional coatings
at low or zern VOO, In the case of YESINS, propartiss asso-
cigted with film hardness, such as block and print resis-
tance, arg relatively simple to achigve with high TS recinG.
bt these binders tend to require levels of coaloscing
solvent that are no longer acceptable. To deliver these
propecties in low or zera-y00 systems thus reguires
mere complex resin design, In respanse, Arkema Coating
Resins has introduced a fine of produsts that formula-
tars can uee to create high gloss coatings with excelbent
hlock and print resistance at low or no VOC.
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Sayed-Sweet, Albeedingk Boleyr Renewakils re
sources [ofls sueh as sova, castor, or linseed oil) are be-
ing used far the production of polyals that are key buaid-
ingd blocks of Diobased PUDs, Consigeration is also heing
diven tor Lhe use of labelfree raw malerials according o
the Global Harmonization Standard.

Posabmady, Lobrized: Regardless of different
yigws on green technalngies, thers is a general agree-
rient that the use of "greensetr” raw materials is 8 major
element in the developrnent of green technologios, In
many cases, this reference is to hiobased materials.
sing raw materials from renewahle resources not only
helps the sustainability profile of the products wo offer
to customers, but Zenerally helps address the safety
concerng of Lhe end user. Lubrizol has developed and
comumercialized many polyvrners for coatings applica-
tions that contain up to 30% renewable carbon conlent,
and Lhls waork continues, On the additives side, soime
products made of 100% grecn raw materials have been
an the market for many yvears, and there is an increas-
ing trend to use such additives for the formulatian of
Ereener coating systems.

Wighedsr, AkzeNebal: &3 the demand to reduce car-
bon-based raw materials intensifies, companies are not
only loaking at how they can reduce their consumption,
burt also how they can find appropriate replacemernls
for Tossilfuel-based raw materials, There are a numiker
of reasons why companios ane starting to focus more
on binhased alternatives &t this time. Some renewahls
materials are hecoming far more viable now and thers
are significant advantages for companies that are first
to market with tham. In addition, while recent il price
yalatitity has mads the business case far mare compel-
ling for some renswables, we can't yet be surg that
prives wohn'L drop in the near future. But perhaps most
significawtly of all, any company that believes that it is at
the forefromt of sustainable development and wants to
cut carbon across the full walue chain needs to take this
matter serinusly.

&t mkzoMobel, 13% of all our arganic rew materlals
come from renewable {biobased) sources, which places
the cormpany among the industry leaders. Ta increases
this kevel, we have ereated & strategy that focuses on
warking in partnership with selected companies in
Qur vaie chain to make
hinhased products commet-
cially viable, For example, in
2013 AbzaMohel and Soleay
struck an nnovative deal
for the supply of renewakble-
hased epichlorohydrin from
213 -2016. Under the deal,
AlzoMobe! will work to buy
yvolames of ghycerine-hased
epichlorohydrin indirectly wvia
the epoxy resing it purchases
from Sotvay's customers,




Watson, Do Fonmulators want paint 1o be maore
sUstainable with respect to lower YOO, less odar, and
reduced encrdy intensity. OF course, these nprove-
ments mest be deliversd without negatively Impacting
performance ar cost. As sUch, we see a cortinuing
drive toward waterborne technologies in all segmants,
Additinnally, technologies that can facilitate ultra-low
WYOCs are in particularly high demand as now regulations
drive reformulaticn. Finally, given
the cost volatility and enargy
intensity of Tid,, technologies
that facilitate similar or improved
hiding at lower pigment levels
are always welcomed by paint
manufacturers, Dow has, for ex-
ample, developed rheclogy modi-
fizrs that help eliminate the need
far added solvent ar surfactant
for high-efficiency, easy-pouring
HEUFE thickerers that can facili-
tate ulira-low-YOC formulations.

Vaughn, Emerald: Guided by market demands and
tightening induslry standards, Emerald has introducod
rare than 50 new progducts that are low- or 7ero VoG
alternatives or 1004 =zalids nansolvenl oplions, includ-
ireg feam control products, dispersions, cealestents,
specially epoxy resing, reactive liquid pobymers, and
modifiers. Emerald also incorporales bio-ranawable raw
materials when they bring patformance and valug, such
&5 50y- and sugar-dorived materals. However, sorme of
the largest ingredizmts we consume directly or indirectly
Lo synthesize our products—based on OF, Cd, and are
matice—are not vet commercially available in bio-deried
versions at the scale neaded 1o servia the industry.
Emerald comtinues o manitor angoing deveiopmeants to
produce these other basic building blocks from renew-
able resowrces and evaluate performance of samples as
they become availakle,

Tigrngy, Lonwa: Regarding biocides, manuwfacturars
are interested in lower sensitizing maolecules and lower
release of the active compounds into the environrment,
Thig irterest is driven by both poverrimental regllations
and nongovernimental organizations (NGOs} such as
Greenshield in the United States. As an exarnple, farth-
coming classification and labeling of packaging (CLF}
reguiations in Europe will drive the need for enhanced
activity of existing attive compounds at the same ar
lower concentrations than are currently used, Further
changes to the classification of cerain actives will im-
pact the choices made by downstream users, Use of
formaldenyde and formaldehyde-release technologies
will continue to come under increasing regulatary pres-
sUre ag a resuit of these trends.

Savens, Evonil: We are seeing cortinued graowth in
interest in low-YOC or walerborne chemistries, biobased
resing, and organic pigrments at tho cxpense of alder
technolagies. Heavy metals such as hexavalent chromium

. forthcoming classification and
labeling of packaging (CLP) regulations in  tended color space and effects
Eurcpe will drive the nead for enhanced
activity of existing active compounds at
the same or lower concentrations than
are currently used.”

Cr (W11 and tin (V) are either being phased out or the per-
rissible amounts in formulations are being reduced.

Faint companies are mare than
evar interasted in the sustainability of pigment produsls,
from the standpodnt of carbon footprint, efficient use of
respurces and energy, and octher environmetytal issucs.
There is a growing dermand for environmentally frigndly,
value-added products and solulions. For pigmeants, the
highest parformance possible
includes chemical, lemperature,
and weather resistance and
lightfastness, along with an ex-

while: mairtaining o imMproving
cost effectivenass, Recent ex-
arnplzs from the Heubach Group
inglude zino-lvee anticorrosive
pigment, WO© (EPA Method 24)-,
APRE-, and formaldehyde-free
colgrants for volumelric dispens-
ing at point-of-sale, and pigment
preparations that are aiternatives o lead chromaie.

& To achieve WO tardets, maty
companies have already switched to viny acetate’
ethylene (WAEY emuisions, which do not require 8 coales-
cent or co-solvent for film formation. ln addition to being
a pionesr in WAE chemislry, Celanase has introduced vi-
rwl acrylic resins designed far low- to near-zere-VOC coat-
ings. Furthermore, customers ars looking at ramoving
other chemicals such as APED from their final products,
and Celanese has responded by offering a ling of emul-
sions that meet this market expactation.

m What are the key trends driving the
development of specific greener formitaied
coating technningles?

i w Cwerall, iLis generally one of 8 paint
manufa{:turer 5 obyjectivies to produce paints with lower
emissions as well a3 longer-lasting perforrmance to im-
prove sustainabilily.

Wataes, Dow: An impaortant trend with more sus-
tainakly formulated coating technologias is making all
the new "pleces of the puzzie® fit togethar, INventing
meore sustainable raw materials is only the first step.
Utimately, a fully formulated final product that actually
works must be produced. Collaboration betwoen paint
ranufacturers and their suppliers is critical to achiswve
this goal.

At Dow, we have made substamial investments in
high throughput techinology in arder to demonstrate that
robust formulations can be deveioped with rmore sustain-
able raw materials, This investrnent has allowed Dow to
reduce the produet development cycle by at least a fac-
tor of five,
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Functionality represants anctiher trend in formuolated
coatings technalogies, Consider our new achylic binder
that actively improves indoor air quality by abating form-
aldehyde from the air of homes and commersial build-
ings. We expact to see several technology breakthwoughs
in the functivnality space in the coming decade.

Saxens, Evoniic Faster curing times at low tempera-
ture and without heswy toxic meatals are o i fawvar,
Reduttion of waste, eepecially water, is also desired,
Customers are willing to look at tech-
nlogies that are greener as lang as the
performancs is not compromised.,

Foge, BASF Wa are seeing strong
interest in bicbased rmaterials for for-
mulated coatings.

Frall, Reichhokl Cantractors have
historically preferved traditional selvent-
hasod syeterms for ease of applicalion
and exgellent peformance properties.
g0 developing an econamical water-
based coating without sacrificing perfor-
mance s desirable, With our new alkyd
latex platform, Reichhold has met and
exceeded the needs of both contractors
and consurmers with high-performance
waterborne systems that provide an
ervirormentally frigndly alternative to
traditional solventborne and acrylic systems.

Haiser, Artgina: There are, of course, trends around
continued reduction of YOCs by product category, hut
there is alao specific focus on the reduction or elimina-
tion of individual formulation componenls, such as APEQ
surfactants and formaldehyde contributors, Arkema
Croating Resins offers a special self-cerification program
to fanmulators that clearky idertifies products in our port-
folio that are suitable for green formulating in a way that
is consistent with the latest industry requirements, based
an a8 clear set of specific factors outlined in the program.

Hardy, Axalta: Farmulated coatings reflect a balance
af properties that provide peformance attributes along
with workahility latitude for customers. Greener formu-
lated technologies add another variable to the coating
rmanufacturer to help design systems thatl can deliver im-
proved performance with fewer iayers or with [2ss energy
needed during the application and cudng of those layers,
Waterbome coatings, powder coatings, and high solidsy
l[owADC coatings are amang technologies that Axalta
provides that help support suslainabiity goals, For QEMs,
Axslta’s solventbome and waterbore wet-on-wet systems
along with the Eco Concept technology, where layers
are consolidatoed by combining prirmer with basecoat,
have demonstrated significant energy reduction, based
on estimates. These coatings continue to evolve with
improwved appearance, color capability, and processing
latitude, For the refinish markeats, waterborne productivity
systesns such as Cromax® provide less material consurmg-
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“The major sustainability
trends include renewable
raw materials, lower VO],
and waterborne systems,
but also maoving to systems
that require |#ss energy for
curing in many applications,
hrecause this step is where
rmuch af the environmental
impact occurs.”

tion through irmproved coverage. Far industria! markets,
ewertemparature curing systems can reduce anergy
cansurnptinn for commercial vehicles, Powder coatings
provide virtually no WOC and targeted HAPs altzrmatives
far custemers that rely on powder brands.

Yawethn, Emerald: From a marketing perspective,
we have seen Lhal eompanies are really promating their
“greener” coatings products to the consumer- -Greating
resy brands and driving awarenass of the mare environ-
mentally frigndly altcrnatives an the
s market, We have also sgen an ingrease
in the use of waterborne alkyds, Alkyds
can b ertively natural; there has hoon
a ot of progress made in that area.

Hirky, Sherwin-Williams: Coaling
systEms are doveloped to address ex-
isting requirermants for emissions and
regulations, The LEED cerification and
governiment contract business are ex-
amples of industries that drive this type
of developmett. Coatings smanulactuners
can help their custermers by balansing
product lock and performance with the
specific emdrchmental technology nesds
of OEMSs wordwide, Programs such asg
15014001 alae produce & "greenar
ovierall manufacturing process,

Widhaden, AkzaNebel: The major sustainahility
trends include renewakble raw materials, lower YW, and
waterkorne systems, but also moving to syatems that
reciuive less eneargy for curing in many applications, be-
cause this step is where much of the environmental im-
pact aocurs, These trends are driving costings companies
lite AkzoMobel 1o produce sustainable innovatiens such
&% coatings that can reduce surface heal gain frarm sun-
light trx help lowsr conling costs, light-reflective coatings
for brighter rooms and energy savings from lower-wattsge
lighting, more durable coatings for reduced maintenance
and repainl eycles, laminated beam adhosive and appli-




caticn equipment technology for aptimized material use
atnd bonding, and liguid paints that contain less solvents
and powder coatings that contain no solvents at &l

What are the major challenges to develop-
ing and implemeniing greener technolagias for
the coatings Ingostry?

Foemer, Henhach: As previously mentioned, l2g-
islative requiremeants will conlinue to have 3 major
impact an the "green™ movernant, SCAQMD in southern
California, which currently has the toughest regulations
in the United States regarding coatings emissions, will
hegin reviewing them. starting June 2014, to potentially
enact even tougher ones. In the Lnited States, TS0A
refarm is currerdly being considerad in the Howse and
the Senats. REACH Iegiélation in Eurcpe also condinues
to have & global impact and will strongly encourage raw
malerial suppliers and painl companies (particelary
Elokhal anes) to switch 1o safer alternatives

Tierney, Lonzs: Spocifically relating to biocide devel-
pprnent, & key nhstacle is the limited number of active
molecules availakble 1o scientists due 1o the extremely
high cntry costs for new molesules, An additional consid
eration is that the owverall paint farrmulation may beoome
rmare susceptible 1o microbial contamination as some raw
materials are substituted with natural-based ingredients.

Yaughn, Emearaid: Coafings formulators have taken
a number of different approaches to reformulating to
foweor YOGS, such as replacing harder polymers with
fower MEFT alternatives and reducing or removing high-
YOO ingredients, such as glycols and traditional high-voo
coalescents and selvents. In doing s, formulators have
faced a humber of perfarmance challenges, such as mi-
crofoam, blocking, and poor freeze-thaw resistance, open
time ey time, tack, dirt pick-up, and scrub resistance
properties, These properties thus must ke optimized
while still meeting doals for YOO content, which has been
Lhe focus of Emerald's product development efforts,

Wighawen, Akzofobel: There are a number of chal-
lgnges when developing greener technologies. For exarm-
ple, when looking at renewsable/biobased raw materials,
it is important o recognize that many renewablo alter-
natives are often immature in their development and
o struggle to compets commercially. Althaugh often a
termporany situation, this commercial bottleneck can stop
many excellent profects fvam getting off the ground,

The availability of viable renewakble altemarives is also
a challenge. Despite significant media attention, bicbased
rmaterials still only account for 8 very small proportion of
the chemical industny's feedstocks. Thus the challenges is
e find among the faw that are svailable those malerials
that can offer the “win-win” of sustainability and econamic
competitivenegss. Furthenmars, they can be subject to
s0me security of supply issues and price wolatility,

"wiscosity, atomization, and rheology control
are fundamental to furthering the
development of greener technologies.”

We have also faced challenges in implementing
our VOO reduction projects in some parts of the world,
Although we hawve increased growth in watcrbore wall
paint products in @il regions globally, we are experienc
ingd & sleweer ramsition 1o a lew-YOC content portdfolio in
China, where conswmer demand for low-Y00 content
prciucts has histerically been lower, with the market
rnore: favarahle Lowards a product portfolic that is on
avarage higher in YO content.

Haragv, Axgia: Regulations that prohibit the use of
variows compounds will cantinoe to challenge and drive
innavation in the coatings industry, FAnding replacements
far these matertals while still providing the balance of
properties in A paint film have advanced fundamental un-
derstanding, particularly in the area of structure property
relationships. Lowor cnordy consuming products maintain
g fine balance between application, high-glarmaur color
capahility, sag resistance, and appearanca. Yisoosity,
atomization, and rheplogy contral are fundamental to fur-
thering the development of greensr lechnologies.

Sayed-Sweet. Alberdingl Solew While very often
new greencr raw materals bring epporunities for better
manufacturing, sometimess they also creals challenges
for the manufacturing processes that often lead to
higher raw material costs. Passing these costs on to for-
rmulalors is mot always possible,

Saxena, Evasiie Indusiry is slow in adapting ta
changdes because of the long product qualification times
and higher costs for greensar raw materials, Many forma-
Iators ook at only the cost of the raw materials, not the
tofal cost of producing and applying the final product,
which includes not just the raw materials, but also waste
gencration and disposal, application, and the active life
of the product.
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Haiser, Arkemar Key issues include not only the
technical challenges associated with chtaining equal ar
improved performance with new raw materials and for-
mwlation approaches, but also balancing this need with
the need to maintain competitive economics. To be com-
mercially viable, innovations in green formulating need o
deltiver performance at a formulated cost that is practical
for the market, It can be ehallenging to gain market ac-
ceptance for green innovations that are technically inter-
esting but expensive relative to current formulating ap-
proaches. As a supplier to the coatings market, we must
dlways keep both the technical and cost control factors
in mind in product design,

Waiaon, Dow: The key challenga in developing and
implementing mare sustalnable technclogies is finding
the appropriate cost/benefit rade-off, especially during
the eady phaseas of cormmercialization. OF course, ance
economy of scale is reached, new technologies can ef-
fectively compete. However, the first few vears inevitably
invalve higher costs. In these circumstances, hreak-
throughs in performance are 2 must. Otherwise, the mar-
ket will not move in the absence of strict regulations.

Hirby, Shenuin-Wiltams; There are two primary
challenges: the owerall cosl and acceptance of groeen
technologies if no specification requires their uss. Raw
ritaterizgls for green products typically cost a bit more,
and that rmeans that the end user must have a business
incentive—such as a specification—to accept the highey
cost, slong with the environmental incentive.

Fogg, BASFE Although customers ane
B interested in more sustainable solutions,
% = i.e., Iow-VOC systermns, they generally
are not willing to pay more for them.
ﬁ The caveat is that if regulatory
controls influgnce product se-
lecticn 1o lower-VOC products,

customers will adopt the tech-
nology, even with added cost.

m Where are Improvements still needed with
respent ta advancing green fechnologies for the
goatings industry—hoth across the supply chain
and for products anid processes?

WAdheden, Akzofobel: The coatings industry must
continue to Improve 1f it is 1o meet the needs of its cos-
tomers and socisty at large. There is still a lot to do to
minimize the enyvironmental impact of coatings over their
life cycle, but for many markets the incentive and pull is
not there yet, On renewable raw materials. collaborations
in the supply chain are needed 1o gat supply reliabillty
arid to get the volurmes up and the costs down. On the

user side, providing better functlonality through, for exam.

ple, better durabllity or protective properties, as well as
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lrwering the energy demand for curing and the spill in ap-
plication, is where major improverments can still be made.

The challengs is to reduce the environmenital foot-
print of products without compromising quality by mav-
ing bt lower-YOC formulations, switching solvent-hased
products o water-bascd, working with suppliers to make
raw malerials less carbon intensive, expanding the use
of rengwable and recyeled materials, and working with
customers to develop better functionality,

Pourafimady, Lubriznl; Better collaboration through-
out the coatings supply ¢hain is needed to bring
“greener” products inte the market, Although the com-
mon goal is to create 8 greener coatings system far end
users, the development activities throughout the supply
chain are usually isolated and one-dimensicnal. Mast
activity is focused on finding a quick fix, such as solvents
that are not regulated g% YOGs or additives that are still
acceptable for use, even though their safety profiles
are under question. A coordinated effort from all actors
throughout the supply chain s needed in order to com
bine material safety and process safety elemants for the
creation of the best cost-efficient, green solutions for
coatings Consumers,

Hardv, Axaita: Waterborne will continue o advance
as a green technalogy and will benefit with improve-
merts in engineering processes that will allow for wider
workabhility latitude, Axalta’s recent announcements to
invest in China, Brazil, and Germany waterborne produc-
tion capacity speak to our commitment to meeting this
nead. Enginesring improvements such as Intellimist”,
which controls msisturs in refinish spray booths, ex-
pands workability in low-humidity regions for refinish
body shops. Further engineeting advances will continue
io expand waterborme usage. particular In areas wherg
curtent endineering controls are too costly.

Hirhy, Sherwln-Willlams: The main issue for the
coatings industry 1s 1o further define what a greener
coating system really is, and to establish a common set
of specificationa or criteria, such as how 1o calgulate the
reduced carbon footpring or sustainability, If we have a
hard speeification. products can be developed based on
the specification deta. K we talk in general terms, then it
Is difficult to know what type of product complies. [ may
vary for specific custormers or global regions,

Muonels, Defanasa: The establishment of broader
industry guidelines and standards for green products
is definitely needed. There is now a mytiad of state
and federal requirements for coatings in addition to a
number of "voluntany™ third-party certification systems.
These systems require addiional expense in both prod-
uet development costs and actual fees for certification.

Vapgim, Emerald; Industry inltiatives can also be
beneficial for promoting proper handling at the end of
the product life cycle, including proper disposal, and
for initiating programs that facilitate recyesling, which
reduces waste. For example, the Armerican Coatings



Association (ACA) created PainlCare®, a nonprofit 5010z
137 prganization, and worked with state and local govern-
ment stakeholders to pass the first paint stewardship
law in the United States in the state of Oregon in 2009,
The new law, which provides for an industry-led program
far the managerment of posteonsumer (leftover paint in
{Oredon. was made pehmaneant in Juneg 2013, To date,
seven other states have passad similar laws, and 408
continues to wark to incregase the rate of adeption of
PaintCare across the country.

Saved-Sweet, Alberdingl Baofey: In the United States.
we are still conservative in Upgrading cur manufacturing
equiprment, but modular manufacturing technofogies are
wery much the road to the fulure. The adoption of such
technologies will help reduce space, time, and labor costs
while simuftaneously producing consistent, high-guallty
prioducts.

Watson, Doew: Consistency of labeling and the devel-
opment of industry standard test methods would be very
helpful, At the moment, it can be difficult to determine if
a product has truly improved environmental performance
due the variations it labeling standards. In addrjon.
claims can be difficull ko substantiate or reproduce due
to urique testing protocols. ThIS issue applies to prod-
ucts and processes alike,

Saarna, Evonik: Faster gualification and testing for
bath equipment and methods is needed. The availability
of biohased palymers in large quantities and fillers is
alsa required. Monmetallic corrosion inhibitars are also
an greg whers impravements need 1o be made.

lﬂ What do you expect to see in terms of fur-
iher advances in green techpologies in coatings
manufactirtieg {entire supply chain) in the near
and longer terms?

Tierney, Lonza: Increased use of encapsulation tech-
nelogies and creative delivery systems will help to opti-
rize usage levels of aritical raw materials.

Mancly, Calareser Advances will continue in costing
technmlogies that will allow progressively lower YOO cion-
tent while ieading to improved functicnal and aesthetic
perfarmanos.

anghn, Exvarzid: Companies can do a lot to improve
their own environmental footprints in terms of manofac-
turing. Emerald Performance Materials has made this
goal a major focus, reducing emissions over 503 since
the company was formed in 2006, Sustainability initia-
tives have included use of greener energy sources. such
as biobased of cleansr gas versus cosl sources, and
more efficicnt methods for capturing and re-using waste
streams. These initiatives have had a malor impact on
reducing air pollmtants and providing cleaner effluent
water. From a raw material ingredient standpeint, in ad-

“Looking further into the future, we
expect to see the widespread use of

renewablefbiobased raw materials across
the industry and the emergence of a fully
functioning new biobased industry.”

diticn to greater use of hiobaset raw materials, we ex-
pect greater seruting of YOCs and seml-VOCs, should the
chamber test standard from LEED w4 and AZBE cortinue
to be more widely embraced.

Fogd, BASF Customers want to differentiate them-
selves in the market and want new, innovative technolg-
gies/products/senices to help them be successful, BASF
iz forused an creating chemistry Tar & sustainable future
and on sustalnable selutions for achieving improved
environmental performance white addressing needs
lor zera- and 1pwY00 formulations, [ow-anergy curing,
replacement af heawvy metal pigments, and fatexes with
minimal crvironmental impact.

Withedan, AkzoNobel In the future, products that
cifer tangible downstream benefits 1o customers will
become maore pravalent acress the coatings industry. In
due course, these products will actually start to positively
impact the sustainable development of many importand
indugtries, Looking further into the future, we expedct
to see the widespread use of renewable/bicbased raw
raterials across the industry and the emergence of a
fully functioning new kiobased Industry. At Akzohobeal,
we know thal cur future depends on our ability to do
radically mare while using less, and we are determined
to turn this challgnge into an opportunity and Bfng more
value to our customers and soiety in general. We call
this approach "Planet Posslble"—it's our commitment to
daing more with |ess,

Wateon, Dow: Technologios will continue to deliver
improved sustainable solutlons and higher-pedorming
palnts. We will s2e new technologies that enahle manu-
facturers to save energy, water, raw materials, and
costs during paint formulation. We will alsc sec an array
of new functionalllies, including pollution abaternent.
Owerall, it is an incredibly exciting time to be in the paint
and coatings industry! G
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