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Alkyd coatings found widespread
use in architectural, agricultural
equipment, and light industrial ap-
plications until increasing regulatory
restrictions on VOCs led to a dra-
matic decline in demand for these
traditionally solventborne resins.
Water-reducible alkyds, the first at-
tempt by industry to develop lower-
VOC, aqueous alternatives, met with
only limited success, and it appeared
that the market for alkyds would re-
main significantly diminished. Recent
advances in hybrid and 100% alkyd
latex technologies, however, have
enabled the production of low- to
zero-VOC alkyd resins that have per-
formance characteristics similar to
those obtained with solvent-based
products. As consumer interest
in “greener” products made from
renewable resources continues to
grow, the outlook for these new al-
kyds seems much brighter.

Conventional alkyds exhibit prop-
erties that cannot be matched with
other resin technologies such as
acrylic latexes. Very high gloss and du-
rability are combined with application

performance, including desirable apen
times and flow and leveling charac-
teristics that lead to redured brush
marks and allow for easy tnuch up.
Alkyds have also been apprecisted
for their excellent wood penetration
and adhesion to metal, and consum-
ers prefer their “non-chemical™ am#ll,
They have found wide use in arczhi-
tectural and industrial coatings. froem
sash and trim paints to deck coatings
and stains and direct-to-rnetal farmu-
lations for corrosion resistance.

To meet initial VOC-reduction ra-
quirements, alkyd resin suppliers first

developed high solids solventherne ﬁ‘
and water-reducible products. Watar '
reducible alkyds are comprised af 1

a high acid number alkyd resin in &
polar solvent that is then dizpersed in
water along with the pigment, otber
additives, and a volatile amine, whizh
serve to neutralize the acids. They not
only have a limited shelf life, hut have
not met performance expactaticns.
And, as with their high salids cour-
terparts, they have VOC leyels that
are well beyond the allowahle limits
expected for the future.



A second strategy for alkyd resin supphicrs was
to develop hylrid procucts with other resin types -
particularly acrylics in the eatly developmient stages.
The goal withrthis approach was to help stabilize the
alkyd portion of the resin and retain the desirabla
alkyd chavareristics while enhancing cther aspects
of the coating with complemortary properties of the
second resin. Taday, rmoest resin mardacturers offer
alkyd hybrids with many ather resin types in addition
to acrytice, including urethanes, epoxies. and pheno-
licz, Generally, the hybrids are offered with varying
rarges of modifier content to allow for adjustmerit
of specific properties,

Advances in surfactant technology have played
& gritical role in l2ading W furher developrments in
wartarhorne alkvd technology, Alkyd dispersions gen-
erally fall into one of two categories based on how
the: surfactant is incorporated ino the resin systent.
In some cases, the surfactant is mixed into the wa-
ter with the resin and provides external stabilizatiors.
In cther cases, the sudaclanl is aclually chemically
bound with the resin, "Alkyds that rely an extermnal
Eurfactants tond to be higher solids systerns than
those where the surfactanl is chemically bound,
but we have obeenved that the latter type tend to
perform botter,” remarks Mohamad D. Shalati, 2
senior research Tellow wilky Nuplex Resins. [h these
cases, the sufactant is often an acivlic resin and
thus thesa resing are considersd hybrids.

Those syslems where Lhe surfactant provides
external stabilization are W fact L0OO% alkyd dis-
persions, or alkyd latexss. Both new surfactant
technology and specialized production processes
hawve been developed and combined to lead o
production of highly stable waterbome alkyds with
performanose characteristics simiiar to those of
solvent-bascd resins, according to Carl ) Sullivan,
wice presidert gt Reichhold Coalings Resins.

Eolh hybrid allyd dispersions and alkyd latexes
can be formulatod in vory low- YOO (50 g/0 or less)
or zern VOO coatings for use in most applications
whete salventborme alkyds have been employed
in the past, including light architectural/decorative
itrirn mnarnels, wood coatings, and stains), ght
industrial {direct—tc:'-metall. and auta primer surface
applications.

“Mew walarborne alkeyd technology is attractive
for many reacons,” observas Terry Scavillz, global
marketing manager with Cytec Industries. “The
Fact that these resin systems are preparad argaly
from renswable rescurces is definitely a factor, s
corswners, and thus paint formulators, are looking
for mare sustainable solutions. Today, coatings can
he formulated with water-hased alkyvds that have
the application properties and formulation staoil-
ity of solventbome paints but still mast new, lower
reflirerments tor YOO content.”

Adds Tennis Ryer, product manager for Liguid
Resing with Ceok Composites and Polimers (CCPE):
"Thers is a real push By major paint manufac-
turers to move frem high salids fermulations to
waterhorme costings, so we expect thers will be
continued and increasing focus on efforts to adopt
water-based technologies, This push is largely
driven by YOI complianes needs, bot consumeays
are definilely looking for alternatives to solvent-
borne alkyds that still have the same performance
characteristics. This interest may contibule to
even gresler growth potential.”

“Mow that parformance and stability issucs
have been successfully addreszed with waterborne
dlkyds, there is a lot of interest in them," agrees
Tany Renda, senior executive with OPC Polymors.

OPC has introduced seversl zera WD medified
alkyd dispersions using acrylic, urelthane, and other
modifier vesins, “We offer a range of products with
varving madifier type and content and also often de
velop customized products for our Cuslomers” says
Rende. Currenl development afforts are focused on
intareying dry time and addressing yellowing izsues,
which has always been & concern wilh alkyd resins.

*Today, coatings can be formulated with water-based alkyds

that have the application properties and fermulation

stability of solventbome paints but still meet new,

lower requirements for VOC content.”

Moy 2010



Ky 2010

The company is also working one 100% alkyd disper
sinns that do not incorporate amy modifier resing in

order Ly provide a comprehensive range of products,

In additien, OPC is going Lhrough its entine
alkyd product line with the intention of offering
walerhorne alternative versions of all ils sohyent-
hased products. *In soene cases, applying the new
technology is relatively easy and n others it is
more challenging and comples. But we ultimately
gxpect 1o have our enlire ling be Zero YOC,”

Muplex is also developing both hybrid and
100% types of watcrborng alkyds. Its lalest prod-
uct, Setaqua G030, s & zero-VOC acrylic/ long
alkyd hybrid dispersion targeted for porch and
deck stain applications due to its axcellent wood
penetration ability and high gloss and durabdl-
ity. It is also recommended for architectural high
Bloss enamels and direct-to-metal formulations,
The techrofogy is based an dispersed palymaernic
particlos that possess a core-shell morphologdy,
in which the acrylic palymer is grafted onto the
high melecular weighl alkyd. The particles arg
formed via the copolyrmeanization of @ hydrophibic
macromonemer [comb-like, segmented Dlock, A-B
type copobymerst a hydrophabic alkyd and bridg-
ingd acrylic monomers that possess both ionic and
neriomc groups. When newtralized and dispersed,
the alkyd particle is thus stabilized by both nen
ionic (steric] and Jonic interactions.

Another area Muples is working on is the de-
velopmant of waterborne alkyds that provide cor
rosion protection coual fo that of solvent-based
coalings, which is g challenge because water
st is corrosive, “The market also continues to
dernand higher solids in water based [ormulations
for improwved slahbility and dorability,” notes Philip
L. Shyftott. R&D manager far Muplex Resins. “"Evan
560, walerborne alkyls today hawve achieved simtlar
perfarmance o solvent-based coatings, and thess
technology advances have propelled alkyd disper-
sians/ernlsions W Lhe forelronl and have led 1o
incroascd investments in RED of those new resin
gsyslems” aods Shalati

Cytee, Lon, offers hoth hybrid resing and 10605
alkyd dispersicns. In the lalter case, Lhe company
WsCE proprictary pelymer emulsification techniques
ralhier Lhan relying on traditional surtactants to
provide a low viscosity, very stable alkyd dispersion,
Fcovillo s secing intorest for these producks largely
i archileclural applications. There iz glso interest
in this sector for the company acrylic and urethane
modificd alkyds, swhilz its epoy hvbrids ane being
used in lighl industrial applications hecause of their
attractive adhesion and anti-corrosion propertiss,

Recomtly, Cyvles launched a cationic alkyds
epmy hybrid emulsion for stain-blocking applca-
tions, which has good adhbesion and stain biocking
ahility without the need for added blocking pig-
rrents. Currently, Cytec is continuing ta improve
the performance of its waler-based alkyds while
minimizing Yoo content. “We are laoking to pravide
privducts that meet unmet needs in the market,”
states Scoville. “The bigh rmclecukar weight resing
in our dispersions mean that cogtings retain the
desirable properties of alkvds, and because of the
nature of the chemisly of alkyds and disparsions
in general, the performance of these products can
even surpass that of solventhorne resin systems.”

Reichihold has most racently invested in the
development of 100% alkyd latex technology and
has launched several products that achiove alkyd-
like performance a walerbarme nedia, wilth Yoo
content below 50 271, according to Sullivan, "In
e nenw rasin systems, special sufactants help
stabilize the latex but account for na mere than 9%
of total snlids, so they truly arc waterborne alkyds.,
Hyborids, in eonlrasl, can contain up to 40% or
more of the modifier resin,”

The company uscs the typical range of renow-
gbile rnalerials in Lhese new allyd |atexes, inolud-
ing sayvbean, linsesd. and tall ofl fatty acids, for
example. The key to successtul developmeont of
these watarhorne syslems has been lhe soreen-
ing ancl development of surfactant technology that
provides bolh shelf and process stability to alkyds,
which otherwise would be hyidrolyzed ower time
upon exposure 1o water,” ullivan camments.




Az with solventhorne alkyds, curingdcrosslink-
ing occurs when the coating is exposed ta oxyden,
Reichhold’™s products have @ similar dry timo to wa-
terborme gorylics, bul maintain Lthe desired perfor
mance properties of schéenthorne alkyds, including
brushability. They have, in fact, generated a lot of
intereslin Lhe archileclural market, as DiYers are
looking for water-based products but have been
disappointed with vinyl acrvlics in applications such
as gloss trim enamel and wood stains. “There is a
slowly shifting realization in the marketplace that
with alkyd dispersions it is possible to got perfor-
riance features not possible with other anueous
technologies,” Sullivan says. “There still lingers,
however, the perception of poor porfarmance for
waterborme alkyds that is assoviated with water-
reducible praducts, and resin suppliers are working
hard to cvercome that hurdle,”

Reichhold is also working to develop a greater
undetstanding of green certification poograms such
as Green Seal and Green Guard, and hapes ta find
ways to gncaurage formulators to use alkyd latexes
in costings they intend 1o submit for evaluation,
"Consurmers and contractars want green products,
but they need to be available at & competitive

price and provide the same perfermance as other
altcrnatives. We believe that waterbarne alleyds will
enable coating manufacturers o develop products
that mest these expectations,” Sullivan states.

In its purswit of greersr, more Bnyirsnmen
tally frienclly allyd resins, CCP has turned to new
lechinotogy based on Proctor & Gamblc™s (P&da)
Sefosc® sucrose esters prepared from renewable
feedstorks by esleriiping sucrose with fatty acids in
a solvent-free process, The two Campanies jointly
developod Chermpol™ MPS alkyd resins by contral-
ing the choice of nalural ol leedsioeks used lor
eslerilication in hoth the alkvd and the Sefose
sucrose ester, "Typically, all eight hydroegyls on the
sucrpse mlaculs are esledilied, resulling in low
molecular weight, low wiscosity, highly functional,
hydrophcbic compounds that co react with the al-
kv backbxine Lo provide very desirable propemias
[or coating applications,”™ explaing Ryer,

Like traditicnal alkyds. thoso now rosin sys-
tems undergo autn oxidative crossiinking in
the presence of cobalt and manganess driers.
While first-genaration products were high solids
formulations, COF has advanced the techrol-
ogdy &0 Lhal it now also offers alkyd emulsions st

CCP provides solutions to
help “sustain the future.”

Chempal® MP5 Sucrose Ester Alkyds are the next-seneration patymears for
architectural and ingustrial applications. Sustaimability and parformance fn ane
package. Winner af the EPA 2009 Precidential Green Chemistry Challenge Award.

Synagua® dlkyd Dispersions are designed For color retention, durability and
penetration into poreus substrates. |deal fer sustainable porch, deck and
stain applicationg.

Reafree® Polyester Powder Coating Resins provide high performance without ¥GCs
in hytirid, TGIC, pelyurethane and “superdurable” metal finishing appticatians.

Coroe® Acrylic Additives promate flaw, leveling and air release and eliminate
figh eyes™ Tn your toughest coil coating applications.

CCP can provide yox with sustainable cheites for yaur mest demanding
applications.

CCP:=
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Zero YOO, Together, CCP and PAG won the 2009
Presidential Gresn Chemistry Challenges Award in
the “Designing Greener Chemicals”™ category, CCP
is targeting typical applications where lang il al-
kyels are uscd. such as gloss topooats, floor slains,
porch and deck applications, and metal prmens.,

Dean Wehsler of Lhe Department of Coatings
and Polymoric Materials at North Dakota State
University has alse heen studying the use of PAG"s
Sefose sucrose eslers. His research group has
ermulsified the esters using surfactants along with
cellulose thickeners to adjust the rhaology and
has been studying the slability and rhaclogy of the
dispersions a5 a function of compasition. Mo co
alescing agent is required to produce & guality film,
which selfoxidizes using typical drying catalysts, In
addition, Webster is studying the auto oxidation ol
coatings made with these new rasing using confo-
cal Raman spectroscopy.

Qthor academic groups are rescarching im
praved methods for preparing hybrid allyd resins,
F. Joseph Schork al the Uraversity of Maryland has.
for example, emploved mini-emulsion technology
Lo perlyrmerize acrylic monomers with fElly acids 1o
prepare palymers wilth alkyd groups grafted onto
the acrylic backbone, "The trick 15 to get the alkyd
groups near the surface of the particle so that thay
can undergo axidative curing/orosslinking,” he
sdays. Coatings proparcd with these resins have de-
sirakle hardnecs and adhesion characteristics as
seen with solventhorne alkyds.

Meanwhile, Mark Soucck at the University of
Alkren has explored many differert types of alkyd res-
ins including acrylic hybids and Uv-curable alkeds.
For waterhorne resins, his group has used eontrolled
frea radical pobanericalion o prepane achlic-alkyd-
acnlic block copolymers. The fred hydroxyl Eroups
localed on the chain ends of medium oil alkyd resins
wers esterified to prepare new macro-RAT agents
for constructing well-defined acwylic alkyd bydrids,
Both acrylate-allod and acrylale-methacrylate-alkyo
resing wors synthesized. Films prepared with 8 modi
fied allvyd were evaluated, and for co-acrylic alkyds,
the order of the block was found t be imporiant in
determining film propertics including cross-hateh ad-
hesion, goss and solvent resislance, “This approach
allows for g@reat control in the construction of the
acrylic-alkyd hybric resin and thus provides the ability
1o select specific acrylales that will give the desined
water dispersibility and costing performance: charac-
tarstios,” Soucel shates,

Chers, such as James Rawlins at tho Liniversity
of Southern Mississippl, have chosen to bagin
with an acrdic, vinyl acelate, or styrene backbone
and build in alkyd functionality, “We reasoned that

the high rmolecular weight on the backbone would
make il possible Lo attain the desived properties
more easikly, as it wolldn't be necessany to builkd

in the mclecular weight, 85 is commen with con-
wentioral allewd syslems,” he explaing. His group

hias developed a verzatile platiornm of vegetable oil
racramongrers (YORMS) that combine various ac-
rylate and alkyd funetionalities and thus have both
hedrophilic and hydrophobic characterstics, Lalexes
prepared via copolymorization of YOMMS such as
Soph-1 which is derived from inexponsive soybean
ail, and acrylate moncmears are vary similar 1o sern-
drying ar non-dring alkyds and do not require any
drying agenls. "Most importantly, we can tune the
parformance characterstios by changing Lhe differ-
ent functicnalities. In this way, for example, we can
produce resins thal are bath tacky and non tacky at
room tempearature,” Rawlins notes.

Y hilz the tochnologies being developed by
Lhese various university ressarch groups have vet
to be commercialized, the dilferent approackhes
have attractoed interest from industny and many are
being explored by resin and paint manufacturers.
While finding new avenues for Lhe sale of allod res-
ins ohvigusly henctits the resin suppliers, formida-
1ors have also recognized the potential value of the
advances being made in low-YoG allernalives.

“In our quest to develop new waterhorne
Lechnology platforms that delight cur custorners,
AkzoMohel is keeping an open mind an the particu-
lar technologies that we necd to wse going farward,”
says an AksoMohel spokesperson. “alkyd technolo
gins used in either high solids solventborne ar wa-
terbiorne products continue to be improved and oo
refined. Water-dispersible alkyds, efther used alone
ar in cermibination with other technologies, probatly
hawve aomething to contribute, but are unlikely to
fiorm the entire answer., Therefare, we conlinue Lo
rnaintzin sufficient intermal capakility to keep our in-
navation aptions open lor the futome.”

Clearly, while not yat making ary stromg cormn-
ritments, gven majar players such as akzoMobel
show some interest in developing waterborne alkyd
technologios, One of the most notable aspects
abwut the renewed interest in alkyds, in fact, has
o do with the level of that inlerest. "Within the
paint and coatings industry. | haven't seen the
heightened level of inferest in any new technology
ina long time like what we are experiencing with
waterborne alkyds,” asserts Renda, “Nearly all
formulatars are |ooking into the technology. And
this activity is good not only for OPC and ather al-
kyd suppliers, but for the industry as a whiolg. The
mare options available to the formulatar, the better
the products they will develop,” @
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