by Cynthia Challener
Cantributing Writer
JCT CoaTNGsTRCH

42 May 2005

he Mest part of this two part se-
ries discussed the impact of YO
regulations om resin and paint man-
wlacturers (CoanseyTeo January
2003), In this second tnstallment,
the impact that reduclions in YOO
limits have had on additive produc-
ers is presented,

Although additives do not male
up the majority of the final paini or
coating formulation, they pHay a sig-
nificant role in determining the per-
lormance capabilities of these prodd-
ucts, As resin and painl
manufaciurers have responded to
increasingly strict VOO regulations
by switching to dillerent Lechnelo-
gies (watethorne, powden, high
salids, cadiation cure), additive
tokers have reacted in kind, devel-
cping new products that enahle
their customers o creale formuola-
tioms with (he tevel of pedformance
and funcionality demanded by the
marketplace, Throughoul Lhis pe-
riad, they have [aced and overcome
signiticant challenges.

The difliculiies posed by VO 1e-
strictions have been pumerons aned
varied. The higgest challenge has
e achieving required perfonm-
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ances similar o conventional,
lonwer-salids coating systems n io-
day's VIOHC-compliant coatings., ac-
cording Lo Del Reclor, manager,
coating speciatties techinical service
for Eastman Chemical Company,
*Evervone knows thar additive pack-
ages can be quite complex, with
synergies and antagouisms anong
the variows additives used.
Compliance with YOO regulations.
yielding the trend toward higher-
solids and walerbomme coatings, bas
made that issue more prominent.
Changes in the solvent composition
of a coating cian drastically alier the
compatibility of the raw materials
or, in the case of a mose to water-
borne formulation, complewely alie
the chemistry required for the mate-
rials,” be explains. These changes -
can dramatically impact perform-
ance, "Significant investment in
proscduct develapment and reformu-
lation is required on the parl of
both the additive supplier and the
coaling manuwlaciurer im order 1o
address this issiee,” says ML Fectorn
Specifically, additives suppliers
iace the challenge of developing
new products that do net require a
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diluent, or that contain low levels of a YOC-complianl
dilueni. "They rouyt balance this seiection with Gre ad-
ditive’s salubility aned leng-lerm seability in these dilu-
ents, and with the end-uses that may restrict the type of
diluemts that are acceptable,” says Sleve Koight, coalings
sales manager with King Industries. l'or additives such
as coalescing agents, there is pressure for viscosity re-
duction of additives and a need for the curing speed o
remain acceptable, according to William MeMamee,
senior research associate, Americas, with Unigema.
According 1o D Cary Horacel, techmical support man-
ager wilh Lroy Corporation, eliminating YOO oy e
sult in a switch to dispersions, which do not have the
same [Hhysical stability as solvent-based products.,

Lesting is yed anedher complicating facwor for addi-
Lives suppliers. Lo general, there are Tong lesting peri.
odls for new coatings formulations resulting in long ap-
preweal times and lack of clarty in the preferred
complianl system. As a resull, investment decigiony can
often be postponed,” savs [lans KidderikholT,
Lmigema’s sales development manager tor Lurope.
VO delinitions and lest methods also vary widely
around the wod, and a glabal standiard method for
the determination of the VOO component of pains
reeels or e eslablishied, according o D William
Woods, manager, biocides business develeproent for
[nternational Specialty Products (ISF). In addition, be-
vause sl currenl lestometbods were onginally dewel-
oped tor solvent-based systems, they often begin o (il
as the VOO content is reduced. “Fonmulators and their
suppliers st e wwars of wst methods and their limi-
tations when formulating lower VOO coalings,” siresses
Bruce Gustafson, director of global business technol-
vy, ceralings, with Eastrnan Chemical Company.

Dleciding which new coaling technologies 1o Lirgel iz
also an issue for additives manufacturers. "A major
technical challenge foor us has been choosing which
techinologies Lo latch on (o and Lo suppaorl,” siys
Pexstorp's technical service manager Teff Jones.
“Aclditives prodoucers need 1o support dowm stream
product development in conjunclion with their vwe
product development effons,” D Woods adds that, be-
cause the additives are new products, it s natural that
painr manulaclurers expect additives suppliers o pro-
vide formulations suppont as well as to ensure thar
their products oller both efficary and compatibility,

Providing such nowvel products ina cost competitive
manner continues to be a challenge, especially al a time
when high energy and riow material prices are already
resulting in reduced marging for most playvers in the
paint and coatings industry, "Taw matevials designed to
meel evolving YOI regulalions are penerally pecceived
tov be [igher in cost than conventional materials, and
these crost differences can be very difficult o pass oo o
customers,” noles Mr Reclorn
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There is also the problem that VOO regulations vary,
ned ondy arownd the world Tt also from state to stale
i the L3 A formulation that is compliant in one
state, region, O COUDLY INay 0ot be appropoate in oth-
ers, "Civen the glibal and even broad regional nature
ol much of the industry, this silwation can lead to a sin-
gle manufacturer having multiple—sometimes very dif
ferent—formulas designed w achieve similar perform-
ance in g commeon application,” explaing Mr, Rector,
Clobally, requirements and regulations are diverss per
region and application. “Additive suppliers will need 1o
work closely with formutators w understand produc
peeds” adds s RidderikhioiT,

The length of time from development to commer-
dalization alse poses a challenge for additive suppliers.
e pressure aszoctaled wilth pening new producty
launched in time o support customers can be over-
whelming, “Therc is a sipnificant challenge in coordi-
nating the marketing campaign with the development
process s thal the message aboul new prodocts gels
out v customers in a timely tashion and produces are
ready to be delivered when the orders come through,”
aelels Br Joes.

In fact, issues such as logistics, handling, and storage
nray arize as a resull ol celormuolation w corplian
preservatives and additives, “Aquecus products have a
freezing issue, which must be accommodated in transit
and in sioege, and VOC-exempl solvents such as ace-
tone have flammability issues,” explains Dr. Heracek,

Dewpite these challenges, additive suppliers have
been ahle to develop new products thal meel VO reg-
ulation reguirements, Tnitially companies focused on
the development ol new versions of existing producty
that use ViZC-cxempt sobvenis, have reduced quantilies
of sobvents, or have the solvent removed altogether
[ Lewwever, thal low-hanging (ruit has Teen exhonsted
ower time, notes Mr Rector “As regulations have be-
come more stringent, and end-users have been forced
terweard ever-higher solids and allernative technologies
{e.8., waterbome}, additive suppliers have nvesied con-
siderable time and effort in the development of new
chemiswies and echnologies Lo meel the needs of cout-
ing formulators and their amsstomers.”

King Industries has explored solvenl-free, Tower WO
and | LAPS-free versions of commercially available
products as well as researched new technologies that
may oller formulators an alternative route. The: com-
pany has introduced solvent-free versions ot corrosion
inhibiiters (o powder primers and solvent-free poly-
ester moditving resins that can be used in eleviated and
riwn temperatare oure applications, Fing has also in-
creazed its techinical service efforls in order to demom-
strate the proper use of additives in waierboeme coatings.

Besearch on new ciatalysts Iy King incdustries has led
to other new products, including one lor reducing the
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Table 1—EPA Categories of
Industrial Surface Coatings

Operations?

Automobile and Light Duty Truck
Coating/Manufacturing

Boat Manufacturing

Fabric Coating, Printing, and Dyeing

Wood Building Products

Large Appliances

Metal Can

Metal Coil

Metal Furniture

Miscellaneous Metal Parts and Products

Paper and Other Web (Film and Foil)

Plastic Parts and Products

Reinforced Plastic Composites Manufacturing

Aerospace Coatings

Automobile Refinishing

Consumer Products

Shipbuilding

Wood Furniture Coatings

(a) Source: EPA website: www.epa.gov/ttn/atw/coat/coat.html.

cure response of uretdione crosslinking resins that do
not release a blocking agent and therefore have reduced
VOC emissions. King has also developed a new line of
catalysts to promote the homopolymerization of
aliphatic epoxies, offering formulators an alternative,
formaldehyde-free technology for thermoset coatings
based on melamine formaldehyde or urea formalde-
hyde compositions.

Reactive diluents and aqueous dispersions are two
examples of newer technologies. Perstorp has invested
in the additives for high-solids coatings. “In addition to
additives, we also supply monomers for the alkyd mar-
ket. We are working to support the changes in the mar-
ket from an additives standpoint so that the market re-
mains viable,” says Mr. Jones. In this area, Perstorp’s
main focus has been on reactive diluents and high-
solids products. Two new products, both dendritic
polymers, have been launched under the Boltorn trade
name. One is a reactive diluent for high-solids coatings.
The other is a polymeric surfactant designed to disperse
conventional alkyds into waterborne systems. The com-
pany also has an interest in additives for radiation-
cured coatings. “Perstorp formed partnerships with far-
seeing companies several years ago to develop
precursors for rad-cure formulations so that customers
can convert their products from more traditional for-
mulations to ones that are appropriate for this new
technology platform,” Mr. Jones adds.

ISP has developed new products by using non-
volatile carriers and aqueous dispersions. The company
has new low-VOC, low-odor formulations of mildew-
cides and in-can preservatives sold under the trade
names Fungitrol® and Nuosept®. “ISP will continue to
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guide the formulation of products in accordance with
the principles of green chemistry and green engineer-
ing,” notes Dr. Woods.

Troy Corporation successfully developed and com-
mercialized solvent-free, VOC-free water-based preserv-
atives. Polyphase® 662 and 663, two broad-spectrum
fungicide/algaecides, and Polyphase 678, a full-spec-
trum fungicide, are the company’s latest zero-VOC dry
film preservatives that provide optimum activity against
a wide range of microorganisms and also offer broad
compatibility, high stability, excellent toxicology pro-
files, and safe handling. Mergal® K10N is a zero-VOC,
in-can preservative for use in low-VOC paints and coat-
ings that offers fast-acting, long-lasting efficacy, as well
as broad pH compatibility and a higher partitioning
rate into the water phase of the paint.

Troy is also promoting several other specialty addi-
tives that enhance the performance of low- and zero-
VOC latex coatings. Troysol™ LAC is a multipurpose, sil-
icone-free additive that improves substrate wetting,
coating flow and leveling, adhesion, gloss, and color
uniformity in aqueous coatings when performance has
been lost due to the removal of solvent. Troykyd® D734
and D740 are low-VOC, high-performance defoamers
offering excellent bubble-break performance, elimina-
tion of microfoam, and enhancements to gloss and
film clarity. Troykyd D726 is a low-VOC, general-pur-
pose defoamer that eliminates pinholes, craters, and
microfoam and is effective in a wide range of coatings,
from flat to gloss. Troysperse™ 200SF, the newest sol-
vent-free dispersant from Troy, offers dispersion of diffi-
cult pigments such as organics and carbon black in a
wide range of formulations, including low-VOC systems.

Unigema offers effect chemicals to paint and coat-
ings formulators as well as building block technologies
to resin producers. The company offers several tech-
nologies for addressing VOC requirements and recently
launched several new products. Maxemul™ anionic and
non-ionic nonmigratory surfactants, designed for emul-
sion polymer systems, provide reduced moisture sensi-
tivity and improved appearance of applied films.
Priplast™ polyester polyols based on dimer acid tech-
nology are designed for polyurethane dispersions that
go into VOC coating systems requiring high flexibility
and good hydrophobic properties. Atlas™ G polyol
akloxylates function as rad-cure monomer diluents.
Atlas™ G 5000 is also a polymeric emulsifier for alkyd
resin emulsification. Reactive surfactants for this appli-
cation are under investigation.

Unigema offers other technologies for low-VOC for-
mulations. Its Hypermer™ polymeric surfactants are for
use in water dilutable alkyd resin systems to stabilize
the colloidal system, reducing the total VOC level of
the paint with no effect on the total costs. The com-
pany also has a new surfactant technology designed for
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externally enmisified alkyd resin fopmuoiations using in-
verse emulsification to produce well-defined particle
size distribution:, Ancrher pew eater wohnology from
Lnicema, that cam be used Tor plasticdzers, coalescen)
agents, andfor solvents, possesses laproved envinon-
mental and weicological properifes (non-VOL, non-
gkin irritant).

Aga marfacturer of specialty selvents, Fastman has
el (e years introduced numenons solvents designed
fir efticient viscosity reduciion. The company has also
developed selvent reflormulaiion capabilities 1o assist
rustodies in achieving the optimum balance of solu-
hility, evaporation rate, and VOO comteni.

Fastman has synithesized and evaluated dozens of
randidate coalescend rmolecules, targeting greater e0fi-
ciency amdfor lonver volatility in architenural coatings.
1 the Uk, the company recently launched Opifilm
Enhaieer 400, a low-YOO, loav-ador coalescent it
compleles a portfolio of coalescents for the (LS archi-
teclural market that includes i flagship Texanol ester
alcohol and Fastmae FELL selvenis “When used indi-
vidually orin combination, these coalescents can help
formmlators balance perfomance and regulatory com-
pliance issues, providing them with more options,” says
fr. Bector, In Furope, Eastman launched Oplifim
Lohancer 300, which is an efficlent, VO exemp (hy
Furopean regotations) and low-odor coalescent

The company has also invesied heavily in bringing
the desirable perfomance of its cellulose ester and ad-
hesion promenng additives tir the evolving rechinolo-
gies i higher-solids and watesorne coatings. The coun-
pany is conlinuing work with CMOAR Cellulose Futer,
inmoduced in the last few years as a rheology conteel
arw] delect reduction addivive for waterbome coatings.

In addiviom o ils new product developinent activi-
ties, Bastman g, along with other members of the sl
vents industry. fmade @ significant invesunent in lime
and resaurces to cnsure that VIO test methods are redi-
whle, and that VOO regulations are based on sound sci-
ence. “Understanding the troe impsct of YOCs on the
environment hefps regulators and customers make het-
Ler chioices when moving to lower VOO evels,” notes
Dir. Cnstalzon, The company has been actively working
with other menbers of the American Solventy Coungil
{ASC] t support the development ol the sdence of sol-
vt reackivivy in the anmosphere. "We support the ex-
ension of phelochemicnl reactivity-hased regulations,
currently nsed for aerosol coatings in California, to
other coarngs matems. Reaclvity-based regalations are
a berter measure of the environmental impaa of a sol-
vent, because they examine the real reaction of solvents
in the envitontnent,” D Gustalsan explains,

As a member of the Lioulsion Polymers Cooneil,
Lagtinan has also been working 1o dewelop allernatives
tr EPA Method 24, the curment standard W02 tesi
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methiod i the TS The company has also proposed
imprevements to IS0 118502, the test method cue.
renty proposed in Furope to ensure compliance with
the Taind Directive. Fastian was alse awarded the:
Green Tabel in China for two of its coatings additives.

The activities of these varions companies underline
the significance of the impact that VO regulations
have had on produicers of additives far paints and coat-
ings. Mo one expects the situation 1o change any lime
wioom. VOO regulations will continue tor drive B&
projects for gdditive suppliers,” says Mr Knight. "An in-
crease i solvent-fiee and watethome coalmg formuala-
tions will demand additives of the same type, Growth
in developing nafons W produce painiy and coatings
will also place fuwire demands oo lower VOO in areas
oudside of the TLE.” he continues.

“WOZ and other regulations will continue o be
more restrictive in the L5, amd Fureps, and then fol-
lowvied by Asia Pacific and other regions. Tn response,
additive manotactures are moving woward siobal prod-
uct lines {with reyional differences, of course) to meet
e necds of thelr cnale-national costomers, ™ adels
Dhawid Faheny, vice president of marketing [or Troy
Corparalion, Tle also expects this trend will accelerate
the phase ool of older non-compliant products.

Hepulators will respomd 10 industry developmen .
"As compemies begin o commmercialize high-perfornmn-
ing, low-vO painis and coatings. they will be demon-
sirating 1o regulators that it g echnivally feasible (o de-
velop these prodocts,” adeds s Jones. Al the sarne
1, as the indusiey and regolators Team meore abyout
how YOS react in the atmosphere, sound scientific
dala will be generaled] that will allow regalators w de-
velop regulations and regulaterny chaoges that teflect
this greawr understanding, according tr DL Cugrafson.
Recent actiong such as the EPA exemnption of tertian-
byl acetate {1-RAC) rom the list of Vs, the removal
of ethylens glycol monoburyl ether (LGREY rom the
Clean Alr Ac Tist of hazardous air pollecins (11APs],
and the: adwent of regulations in Califomia based gpon
the photochemical reaclivity of a solveni, are indicative
of suih a change.

"Pollution prevention and protection of the eaviron-
ment should be 4 pant of doing isiness for evervone
in the paint and coalings industy,” savs My Jones.
*There is no doubt that VOO reduction has an eco-
onic ool assoclated with (L However, 1L also creates
opporunites (or companies to innovate and differenti-
ale themselves,” D Woods adds that, VOO regolations
retlect the grawing convem of society with regard (0 the
camplex ssues of environmental stewardship and sus-
tainability, The paint and coarings indusire musi ensure
it e altemative bow VOO Trmuolations meet these
Concemns,”
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