frluoropolymers

Offer High Performance Characteristics
or Niche Applications

paint and coatings sector. High molecular weight fluoropolymer resins

Fluoropolymers are attractive for a broad range of applications in the
serve as the basis for extremely durable, high performance coatings used

by Cynthia Challener for building products and other demanding applications. Low molecular
JCT COATINGSTECH weight fluoroadditives provide mar/slip and chemical resistance to paint for-
Contributing Writer mulations. Fluorotelomers and small chain fluorochemicals act as surfac-

tants, improving both application properties and performance characteristics
of the coatings themselves. However, environmental concerns have been
raised regarding the biopersistence of the compounds perfluorooctanoic acid
(PFOA) and perfluorooctanesulfonic acid (PFOS). The industry is committed
to substantial reductions of PFOA/PFOS from all sources.

THE HEAVYWEIGHTS MEAN BUSINESS

High molecular weight materials used as the binder in a paint or coating
formulation account for the largest percentage of fluoropolymers sold to this
market. Polyvinylidenedifluoride (PVDF) is the dominant compound, while
polyfluoroethylene vinyl ether (FEVE) is the second most important fluo-
ropolymer.

The market amount in the United States is estimated by research firm
Kusumgar, Nerlfi and Growney (KNG) to be 3.5 million gallons of paint for-
mulated with these high molecular weight fluoropolymers. The value of the
market is pegged at $220 million and is growing at about ~1% per year. The
largest end use application is in coil coatings.

Other types of fluoropolymers used in minor quantities include such
compounds as polytetrafluoroethylene (PTFE), fluorinated ethylene propy-
lene copolymer (FEP), perfluoroalkoxy polymer (PFA), ethylene-chlorotriflu-
oroethylene copolymer (ECTFE), and ethylene-tetrafluoroethylene copoly-
mer (ETFE). PTFE, FEP, and PFA generally provide heat, chemical, and dirt
pickup resistance along with release properties. ECTFE and ETFE can increase
the processability of a coating,
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The market for these materials is much smaller,
though—about 1 million pounds and valued at just
$35 million. Demand is actually declining for these
fluorinated polymers, which are used primarily in
OEM applications, according to KNG.

The greatest growth for fluoropolymer resins lies in
the industrial maintenance sector, where an annual
rate of increase in sales of 15% has been observed.
Unfortunately, the volume is very small. Total sales are
just $7-8 million. Interest in fluoropolymers is grow-
ing due to the high performance characteristics of these
materials, particularly their chemical and oil resistance.
For these industrial applications, the high cost of the
coatings can be justified.

On a geographic basis, the largest demand for fluo-
ropolymer coatings can be found in the United States.
"The U.S. has a greater number of areas within the
country that experience high UV exposure, which can be
effectively addressed with these coating products,” notes
George Pilcher, a vice president with consulting firm
The ChemQuest Group. He estimates that 10-15% of
OEM metal building products with factory applied coat-
ings are painted with fluoropolymer-based products.

In Europe, end-of life issues have helped limit the
demand, and only 4% of building products are
coated with fluoropolymers. The high cost of PVDF
coatings has kept demand at a much lower level in
the Asia-Pacific region. “Pollution continues to be a
problem in this part of the world. Buildings look old
very quickly, and it is difficult to justify the additional
cost of a high performance fluoropolymer-based coat-
ing,” Pilcher adds. As a result, fluoropolymer coatings
account for no more than 1% of all coated building
products there.
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Market Update

Arkema and Solvay Solexis are the two key manufac-
turers of PVDE Both companies allow only approved
coating manufacturers to produce coatings based on
their fluoropolymers. In fact, potential licensees of
Solvay Solexis” Hylar 5000® coatings must pass a rigor-
ous two-year qualification process.

Qualified formulations must contain a minimum of
70% PVDF based on total resin. To form a finished
paint, the PVDF is blended with a compatible acrylic
and dispersed into organic solvents along with pig-
ments. They are formulated for architectural coatings as
well as factory-applied coil coating and spray applica-
tions and can be applied to a broad array of metal sub-
strates including aluminum, aluminized steel, and gal-
vanized steel.

These fluoropolymer coatings have been shown
to last more than 35 years without signs of aging.
“The PVDF resin provides long-life protection against
UV radiation, chemical and airborne pollution, severe
weather, and environmental conditions such as salt
spray or wind-borne sand,” states Art Tigera, global
segment manager for PVDF coatings with Solvay
Solexis. He adds that large commercial buildings in-
volve significant capital investment, and owners desire
to protect that investment with the most effective
coatings available.

Solvay Solexis continues to see an upward trend in
demand on a global basis for architectural coating ap-
plications. Tigera estimates the global market for PVDF
to be about 12,000-15,000 tonnes/year currently.

The generic description of FEVE coating polymers is
that they consist of fluoro-olefin units [namely CTFE
(chlorotrifluoroethylene) or TFE (tetrafluoroethylene)],
along with various vinyl ether units and pendant func-
tional groups (e.g., hydroxyl groups).

One version of FEVE is manufactured by Asahi Glass
and sold under the trade name Lumiflon. It differs
from PVDF in that it is soluble and can provide a
higher gloss. It can also be reacted with melamines, iso-
cyanates, and other groups to incorporate desired per-
formance characteristics, according to Pilcher.

However, the overall lower fluorine content of FEVE
systems, as well as the presence of the vinyl ether
groups, make them more susceptible to UV degrada-
tion when compared with PVDF, according to Tigera.

Pilcher notes that FEVEs are most commonly used to
coat aluminum composite panels, which find applica-
tion in high-end architectural buildings where they
provide sound-deadening properties and also make
curved structures possible.

One of the biggest challenges that producers of coat-
ings based on fluoropolymer resins face is the high cost
of their products. The price of FEVE-based coatings, for
example, is at least five times higher than silicone-
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haged coatings, according to
Kini Figawa, lesearch proj-
ects cowrdinator for the
Maikin Lnstinee of
Advamiced Chemistry and
Techrology (DALACIT.

Drespite their high price,
hoth FYDE and FEVL coal-
ings can ofien be a cost-
ctfeciive solution over the
long term. Recause Lhey
have: an exemely long ex
pected lifetimme, eocating
costs are minimized, “lhe
driving force lor Muotopoly-
mmers Is the realizaton that
these products can increase
the life cycle of exierior
coatings and subsequerntly
increase the 1ime between
reviats, This [actor makes a
tleotopelymer product
more ‘green’ than other al-
Leroatives,” asserls Bob
Parker, a technical service
chemist with AGC
Chemnicals Americas, It also reduces the cosws of infra-
structure management by eliminaing the numier of re-
cerals,
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Juut lile most arher coatings, though, MTuoropoly-
mer-hased formulations do have thelr limitadons.
while they cannot be hirmed by UV Tight or weather,
they are relatively easily scratched or otherwise dam-
aged by plresical innpract.

“PVDIE coalings tor mmedal buildings originally re-
placed formulations based oo silicone polvester poly-
mers and were at thal fime a significant improvemenr,”
remarks Pilcher. “Since then, the phesical limitations of
PVDF have become more apparent and silicone tech-
nedogy more advanced. As a resull, fluoropolymer coil-
ings may begin 1oy see increasing competition from
these, partenlarly given the slowdown in the housing
ket im the LAY

Denelerpmennt of improved coatings could provide
opportunilies, though. *We see opportunides for Auo-
ropolymer-based coatings that are more durable (von «a
physical perspective and for coatings with improved
it resistance, expecially in Asia, where pollution his
been an issue,” comoments Tigera. Bob Parker notes thal
demand for walerborne architectural coatings 1s grow-
ing ay well and could be potentially signillcan.

Daikin, in fact, s investing in the development of
new walet-lased fluorocosings that are VOO -free,
room temperaluee ouring vatiishes. These two-com)o-
nent Muoropolymer dispersions exhilsit the properties
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Flugtasurfactants offor 7 wide variely of chamactedstics (ur pants
and coalings, including fnam reduclion, anti-blocking, leveling, and
edured cratenng. Photo courtssy of DuPunt,

expected of high perform-
ance fluorocoaiings, in-
cluding dint removabilivy,
excellont solvent resistance,
ligh weatheralnlivg and
good LY transparency. In
aclilition, with appropriate
colnirg ]] Df ﬂ]E ceral i rlg ¥ H-
cosity, these coatings can
e applied using various
metheds such as spray.
coil, dip, and brush,

(nher markets age
opwening up as well, Heat-
reflective coalngs for metal
roofing is at presenta
niche applicatiom, but in-
Lerest is inreasing al a
rapid pace and this marke!
is expocted 1o grow consid-
erably, "Cool rool coatings
ave just another example of
b ‘green’ Mworopolymer-
L] coatings troly are,”
Pagher Trelieses,

AL Chermnicals is de
veeloping funclionality that can be crosslinked at ambi-
ent wmperatuee, waler-hased one component and two-
commpoben! coating svstems, and tlucrapolymers that
can be cured by UV light. Acconding o Packer, some of
the echinologies are already on the martket or will e
available in the near future. The cotmpany is also look-
ing at several technelogies thal will make the nse of tlu-
oropolymers more envirommentally [Mendly as well as
incvease the performance characteristics of these resing.

Alsor of roLe, AGC Chemicals has continued to expe-
rience overall growth in demand. *Mue to an increass
in interesl coupled with sulmstantial sales grenvth, we are
anlicipating some expansion of our manafacturing ca-
pabilities in the near flulure,” savs frker.

Solvay Solexis has a technical service lab under con
struction in Asla and i planning to bulld & new plant
in £2hina that is expedied to be operational in the 201
timpeframe. This invesunent reflects the company’s ex-
peciatioms that the greatest growi b in fluoropolymer
coatings in the near ecm will be in Asia and the
migddle Fast “There s a remendous armount of intra-
steuchore development ocouting in these arems, aned we
hope to capitalize on Wal growtl, ™ Tigera says.

The ey o snrcess with Nuoropolyiers, acoording w
Tigera, will be to contimuously prove 10 polenddal oas-
wernets the adwantage of thw higher cos Muoropolymer
coatings over lower cost alternalives. “We need o prove
thal vur products truly are higher periormance malerd-
als that provide a true bhenefit o our customers,© e
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adkds, Competition from lower-cost producers whr axe
newy entering the markel must also be addressed. The

quality of these prerlucts is not ver comparable, but is
expeced 1o ondy Improve over Lime,

THE LIGHTWEIGHTS HAVE INFLUENCE

Leww molecwdir wedght Nuoropolymers and tluo-
rotelomers also tind use in painis and coatings as addi-
tives, Some adjust the application propertics of coat-
ings, while others modity the petformance
characteristics of the coating onee it has breen applied.

Flusroadditives

1The major {lucropolymer used as an additive in
paints and coating is TTTE. In the United States, ahood
2 million pounds of these low melemalar weight poly-
mers ave sold into the paint and coalings marked per
year at 4 value of $7.5-8 million, according o KNG,

PTEL Muoroadditives provide mar/slip, abrasion, and
chernical resistance, cleanability, and resistance to
meld/mildew and staining in architectural painig. They
ave also wdded o various coatings to modily surface
frictional (COF) characeristics, provide and-stick be-
Bavion and imypart water repellency. Same SASCAR
racing vehicles may incorporale Nuoroadditive-contain-
ing roatings on wheel s o reduee drag, {oc exam-
ple. Coatings comlaining fluoroadditives are also used
tix reduce shipping damage on stacked metal sheet
stock—ilrey can then serve as a processing ald during
metal stamping elore baing sinppad awiy.

e of the largest applicatioos for these Mooroaddi-
Lives 15 o prining inks, where they prowide excellent
gloss und anti-blocdng propenies while allowing the
use ot o guickly evaporating solvents to enable in-
creased produciion efficiency.

According o Lammy Camphbell, markeling manager for
the Dulont Zonvl® PR Tucroadditives business, the
largest poteniial for growih is o ink applications, is
emerging markels such as China and ITndin upgrade
their print materials 1o higher quality produces, Sales in
mualure regicons such as the 115 and Western Lurope re-
main relatively dal.

Another potential grostlt area is in coatings tor coll
slocl wsed oo appliances. The rapidly inceeasing mid-
die class population in emerging markels is becoming
ahle 1o adlord more consumer goods and alse is de-
manding betler quality producs, Uluoroadditives will
lileely brenefit from this situation. Demand for chemi-
cal-resistant architectural coatings may experience
arowh in these markets as well, Co-deposition ol PIFE
and melal ey, electreless nickel) represents another
glowelh opporlunity,

www.caatingstech, org

l _M_.';lrket quate

DuTont established fluoroadditives manutacluring
capability in China in 20083 o ineet this expected
gronwtly in demand, Lhe company has also constucted
a Chinese facility for the production of high moleoy-
lar weight fluorapalyvmers thal may be ased as fluo-
roaddilive feedstock, DuPont produces [ow molemlar
weight fluorcadditives either through direct polymer-
fzation or by degriwlation of high meolearlar weight
flucopalymers,

Solvay Solexds is also expanding thelr uoroadditives
manufacuring capabilities with a new facilivy in China
i order to meet the growing global deanand. Uhe new
plant complements thefr existng TLS, micropowder G-
cility in Delaware, The company is ventically inlegrated
in IPIER with a broad pordolio of both high and Tow
molecular weight producs and is commined to the (-
orcadditives market, according weiigera,

New products for the paint and coatings markets
produced w1a both suspensien and emulsion polymer-
ization jrrocesses dre heing inoduced by Solvay
Silexis, These new fluoroadditives foas on wexture and
gloss improverments and ofler 2 variely of properiies o
meet individual castomer needs. "Solvay's patented noi-
cropowder prrocess enalles extensive product cus-
Lomixation, alliwing us Lo meet the most stiingeni re-
quiternents of our arstomers,” Tigera adds.

With expentise In I7IFF produciion, DulPont focuses
an oroadditives based on PTTL, offening several
grades with a wide mnge of characeristics. High molec-
ular weight FTUT serves ay the hey fredstock, and flun-
tonaddilitives can be

based on either
SusSpension or
emulston polyroer-
ized I'IFE. Some
grades conain
funclionality {Lypi-
vally carbosvlic
acids) as end
groups, while oth-
el do not,
Liwlsicen-hased
grades are offered
i1 Beath microproee-
der and agqueons
dispersion [orm
while suspensicn-
brased grades are
available only in
micropowder form,
Besides parlicte
sixze, igh and low
specific surface
area (ifferentiates
the bwo 1ypes and
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can be used Lo modily such properties as formulalion
VISCOSITY.

The newest produd in the Zomyl FIVE fluoroaddi-
Lives porilolio lram Tlont is based on 70 mim-yised
particles and is available as ot o micropowiler and
aguenus dispersion. “These products represent the
smallest particle size fluetpadditives on the market,”
notes Campbell. Beciuse of their small size, TV
nano-particles can find teir way inlo inlerslces where
al least ome observed benefit is greatly improved flex
lile in coated Malwies.

“Lducating prodcessors abonl the variation in be-
havior and pedormance of these diflerenl grades is
critically important,” notes Lainy Campbell, Tor ex-
ample, suspension polvinedzation-hased grades are
manutactured with a well-known paricle size and
particle size distribution, and neither is affected by
customer processing. Fluoroadditives preparad via
emulsion polvmerization are suly micron primary
particles with an average agglomerate size and distri-
Bution that changes/reduces when processed by 1he
customer—the degree depending on the incorpora-
rion wechnigque used. The eftect can be significant in a
paint fuomulation.

bluoreadditives with reactive gnd groups might be
of more interest for some applicalions, acoording to
Camphell. *These end groups could be used to create
mulblunetional addiiives, which are receiving growing
intercst in the paint and coatings markel woday. 'They
may also serve t anchor the additives in a certain way
wilhin the coating, allowing lor tangeied surface prop-
erties or pethaps for preventing migralion ot additives
within the applied coaring” he explains.

With so 1many allternatives, it can be diffioull wo en-
sure that custonsers are [ully exploring the potendal
benefits of using fluoroadditives, In addition, despite |
their bigh price, Mooroadditives, Tilke flooropalymer
resins, can also be very cost ellective in many cases,

Camphell explains that tormulators who elect touse
a cheaper additive may find that it adversely atfecws the
performance of the overall formualadon. Then, those
thianges st e compensated through the use of addi-
tional additives, makiog a more complex formmilation.
Thue to their nnigue chemical make-up, Nuoroadditives
do not pically interact with other ingredients, and
therefore may often be used at an equivalent or Iower |
cost in a less complex fomulation, |

Mheneon, a 3M Company, nmmifacires and supplies
a broad range of fluoropolymer dispersions and pow-
ders used in spray, roller curtain, and other coating
processes, including UEL, PLA, and FLE.

The company inoduced a new cmulsifier in 2007
for its aqueous Huoropolymer dispersions Thil ire used
gl and coalings. According o market develop-
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ment manager Mile Haley, the new emulsifier technol-
oy does nol rely on the use of ammonivm perfluoro-
oclanoate (ALBPCY, & sall derived from perfluorooc-
tanoic acid [PTOA] [sce discussion in Fluorosurlactants
seetion}. "The introduction of this new technology
helps our cuslomers stay compelitive in their feld and
furcher strengthens our commitment Lo a sustainable
fluoropolymer business,” he states.

Fluorosurfactants

bluorasurlactants are generally pooduced from Quo-
rotelomers or shont chain flusrinated compounds that
olien - inelude other functionality such as phosphate
groups. K0 estinmales the tolal omarkel for Muomosar
tactants in the L5, o be $14-15 million and
SO0 0 -400,000 pounds. The majorior of fluo-
rosurfacling are wsed in solvent Dased cont-
ings, although the greatest value of sales
in attribaed o those used in water-
Dorrne formulations.

Fluewoelomer-based or short
perflusroalkyl chain-based fluo-
reschermicaly used as surfactants
o coslings provide enhacced
woetting, tlow, and leveling prop-
ertics—characteristics that arg
vnpartant lor proper applica-
tiom, According to D Richard
Theymias, PobyFox technical
manager al DMNOVA Solutions,
the superior performance is a di-
el COMMTREL TETIE HF [l"lt" ‘l."l':“l}-' ]l’_‘.l'l-".-'
surlace Lension allorded by these
materials,

Larger thaorotelomer compounds, or
“srvallimers, ™ aclually have the abiling 1o
be lnteprated into the coatings. "lhese low
maolerular weight fluoropolsmers can
posmess a wariely of lunclionalily and
are designed to affect specific per-
formanee properiss of the applied
coatngs, such as cleanabilily and anu
blocling,” says Thomas.

A key driver for growth tor these flucrosufactants is
the demand foe Tugher pecfonming coatings that still
meet evel stricter VIO repulations. Whethier a water-
horne, high solids, oF low VOO0 solvent systom, coatings
producess are looking o creale produscs with improved
gloss, apprarance, resistance o stalning and din
pickupys tocressed duraldilivy and abrmsion resistancg
and the ability to coar ditficult subswales

*These challenges are placing ever-incieasing per-
tormance demands on wepical hydeocarhon surfac
fant,” notes Thomas, “Tn some cases we have had cus-
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LONTICLS Teport an incvase in coating defects like orange
peel and pinholes, The o surface fension and supe
ricr o and Teveling charcterisidos of Quornsarlac-
tants seeln to be particularly eftective at reducing these
iletects.”

"Retnoving solvent creates numerous formulation
challenges, ™ agrees Thormas H. Samples, global basi-
ness manager bor the Dul’ont Surtace Protecion
Solutions business, “It is much more difficult to find i
direc! substitution for addinives when swilching 1o
wartelborne forvmuouladon, and I can Lake a combination
of several non-fluorinated ingredients to achieve the
samne: level of performance. A single fluarasurfictant,
however, can olten provide the same or helter results ”

As with other luoroaddilives and high molecular
weight fluoropolymers. even though the prices
ol Muorosurfactants are higher thio their by-
drocarbon-based counterparts, ey can
bz more cost etficient owverall and also
“greemer” because less material cian
e menl

“The challenge, of course, 1s
[0 et customers to choose a flu-
orosarfactant [l and lesl i
with a base formula rather than
replacing a hydrocarbon sur-
factant i camplicaled coat-
ing that conrains severat differ-
ent additives,” Samples
cemnarks. “The Tiest way [or cus-
tomers to realize the true benefits
i to take this approach.” DulMonl
will ofien ke a cuslomer [ormula
and redesign it with a fluorosurfac-
rant by starting with the Dase compo-
nents. In mosl cases a mole cos-eifective
selution that provides the same perform-
amyie cam be foumd.

Fluorosurfacianls are also
highly efficient. which con-
tribrres to their cost effectiveness.

Fluoratelomers are incotporaled Into
paint foxmulations at a level of 331-2400
. Hydracarbon-based additves, an the tther hand,
are used 3l a level of 1-2%%. "Az a result, moch less sur-
factant is required while at the same time eliminating
the need Toe the use of muliple additives,” siresses
Samples. "lhe coating is thus green from the VOO per-
spective and from the perspective of reduced resouree
consLmplion.”

while the switch to low VIOHCs has been a positive
trend, fluorosurfactant producers have also hean con-
tending with environmental concerns associated with
the compounds perfluorooctancic acid {TTOA) and
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perlunreoclanesulfonic acid (1*EOS). PFFOA and PROS
have demonstmated biopersistent potental and have
bren detected m w vaciely of media worldwide, inelud-
ing varicns Mora, fauna, and water.

The sourre of Lhese compounds is sUll being investi-
gated, but it mav include some of the traditional Nuo
tosnrtactants wsed histocally Producion of fluo-
ropolymer resing and additives has also been identifed
a5 a possible source of emissions, and manutacturers of
these products are addressing the issue,

*The world community is mow sensitioed 10 the pres-
ence and possible consequences of materals such as
P, Pe0s, and their degradation products in the en-
vironment. As a result of this recent publian. coatings
users and formulalors are now very aware of ooy of
these lssues,” Thomas states, "They like the properties
atforded 1o coatings by fluorosurfactants but do not
wanl ta have any adverse enviromen il el assoc -
ated wilhy their use.”

I January 2006, the LS. FPA announced its
2010715 PTOA Stevwardship Program. All eight inwited
companies, including DulPont, 38, ACC Chemicals,
Lraikite, and Sobvay Solexis, have committed to reduce
by 9544 all sources of PTOA both from tacility emis-
sions arul their products By 2000 and w eliminating all
sources of FTOA from emissions and privducts by no
later than 2013,

bost producers of Quoroielomers, inchading those
nnt directly involved in this program, have responded
tor this sitnation by developing new products that pro-
vidle 1he desired chiacacteristics Tl avoid any of the en-
vironmental concerns associated with PIOASTTOS,

It is imponant to note that fluorotelomer products
are mod mace wilh, nor do they use, PEOA o the manu-
laciuring process. Llowever, PFOA bs an unintended re-
action byproduct that is present at trace levels in some
of thieser producty,

CIMANLWA Solulions, tor example, has developed a
family of shont chain fluorosutfactants (<C.] and low
mslecubar weight reaclive Duoropolymers wder the
Polylox™ trade name that are not capable of produc-
ing FROAPEOS or snbsiances that can degrade 1o
these problematic chienricals. The company will also
be introducing a line of improved anionic fluorosur-
Fetants thal Tave Bean develoned inorespomse 10 the
Li*a's Dresign for the Lovieonmend (L] program.
Custermers should be able to receive CPA THE recogni-
tion lor thelr peodocts conlaining this inmovalion.

In addition, OMNOWA has introduced products that
can he used 10 modify polvmers such as polyesters,
acrylates, and polvurethanes. "We consider this chem-
istry to be a “hybrid’ between fluorosudfactant and fluo-
ropolymer and providing attribotes of hoth,” explaing
"I homas,
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DuPont’s Capstone ™ repellenls and surfactants are designed to de-
Liver maximum perfarmanre with 3 minimal environmental footprint,

Tor the elecironics industey, which Thomas believes
will be a key sowrce ol growth in the future, OMNURA
has launchied a line of electronic grade Muorosurac
tants/fluorachemicals for use specifically in semicon-
ductor coatings manulaciuring. The company also con-
linues tey invest in production capabilivies in order Lo
meet the arowing demand for its full range of products.

DuPont has also had ao active program to address
the: PFOA dssue, The wansition bas been a Iwo-step
process, which began with the introducdon in 2006 of
[ X Platform products, which were made wia a marmafac-
Lring process that remeved greater Uuan 97% of trce
levels of PIOA, s homologues, and direct precursors
from fluorotelomer products. That program was com-
pleted In 2007, when at the end of the year the com-
pany began introducing its new Capstone™ short chain
Mucrrielomers that cannot break dovan in the environ
ment e PECOA

Capstone 15340 and B5R1 are the newest products in
the Tine and weere launched ad the end of bMarch 2008,
Daiont plans to bave several new products for paint
andl coatings applicaticons on the market by the end of
the vear, and will be expanding the enlire Capstone
portfolio over the next 18 months. To that end, the
cotmyrny has vecently wipled the capacity for s
Capstone proselucrs.

“This significant investment demonstrates our com-
mitment W the market amd makes clear our intention
o be able to provide products tor the long Lerm and 1o
lie abile wo mewt the needs of o customers in the fu-
ture,” Saoples stales. Tn particular, DuPon is expecting
tey sew increased] demand Lor Muerotelomers and small-
Imers used in industrial coatings and ink jet printing
inles, Architectural paints in emerging markels such as
Ching, India, and Central{Rastern Lurope, where high
lewels of construction are acourring, will alse serve as a
souree of growth,

I the process of developing these new fluorotelom-
ers, scientisls at DulPonl have Toweod wiys 10 create mul-
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tifuneiional fluorocompounds that could be of areat in-
tevest, according ler Sampsles. "During the comversion
process, we have begun to explore a remendous
ameonnt of wechnology that will allow us W incorporite
mnltifooeticnality inte sroall polymers,” he explains.
“We believe Lhis tevhinology will enalile us 1o develop
pronlucts that take on the role of bolh polymens and
suclactanty in 2 single ingredient,

"l e future, imerest in multifuncional additives
that make it possible [or formulacores o do meore with
lesss weill prrowide a buge opponunity for these new [Quo-
rochemicals. We expect demand for these tvpes of prod-
ucts to accownt for a large pact of our e growth,”
Samples continues,

Cyppormnities for “preener” loorosurfactants in gen-
eral that do nol iopersist, Tt sull prevdde the same or
enhanced benefits as older PEOASPFOS or delomer-
lTrased surfactants are anticipated to be signillcan.

"Cuslomers are demanding more sustainable raw
materials so that they can produce ‘greener, mone suy-
tatnabte endd use products without sacrilicing perlorm
ance. Flugrosurfactanis, which are used at extremely
Lo levels, ave very ellective at modifving the coating
surface. Mewer, multituncional products could poen-
Lially bane even more dramaric effects on key coating
characexistics and the perlonmance of ather adiditives
ax well,” Thomas assents, “The true potential of these
flucrochemicals and related products will be deter-
mined by the demands of the paintand coatings indus-
try and st come frinm 3 colfabarative effort between
fluoroswifactant/ luorechernicl suppliers and the coat-
ings manufacturers.”

Unelewibredly, the high cost of tluoropolymers —
whether high molecular weight resing, low molecular
weight additves, or shott chain surfaclanis—uwill pre-
venl lhe use of these interesting compounds Tom com-
manding a large share of the overall paint and coatings
market. However, their unique properties will continue
to wake ihem alactive 1o formulations designed for
high performance applicatons.

The growing interest in “grecner” coalings ard the
regulalory drive foweard Tower VOO products may cre-
ate additional opponunides Lo geewily, ax will the in-
creasing demand for higher quality products in emerg-
ing economies. Manufaclurers of NMuorapobmers arc
also addressing concerns about PFOAMPLOS and creal-
ing [unher greneth potential throngh the development
of more environmentally friendly preducts. In the
process ey maw also uncover new technologies thal
enahle wider application ot fluorochemicals in paint
and coatings. @
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