by Cynthia Challener,

JCT ContingsTech
Contributing Wriler

38 July 2004

Growing Demand for
Specialty Effect Pigments

ike high-value organic pig-

ments, specialey effect pigments
fime] most applicadony in automo-
Live coalings, altoush use of these
high-value pigments 1s increasing in
comsumer goods and securily appli-
calions. Al the present, the markel
is growing at a healthy rate, but
competition o olishore prodoe
ers 15 expecied to become an issue
in the near future, Major supplicrs
of effect pigmentls ace focusing an
the development of novel technolo-
gies and products that differentiate
themmselves Mrom the competition.

‘The global specialty effec pig-
ment marlet is growing at approei-
tiately 7% per year and is extimaled
o be wontlh $1.287 billion in 2004,
up from $1.065 billion in 2001, ac-
cording o Mike Brown of the
ChemOuest Group, Inc., a manage-
ment comsulting Nirm located in
Cincinnati, 11 Mica pearlescent
and aluminum flale pigments ac-
couni for 24% ol sales {50%0 and

A%, respeclively). Mica pigments
sales are grosving at 8% per year
and are extimated by ChemOuest to
reach $649 million in 2004,
Alumimum-based pigments are
pezged al 5562 million in 2004
with an annual growlh rale of 4%,
The rernaining 6% of sales are at-
wibuted wr alhier specialy cffect plg-
ments, particularly color shill g
menis. Sales for this category are
astimated W wp £76 milliom in
2004 and are growing al a rpid
ER% annually,

According (o Rebwrt Daily, color
marleting manager with Dufood
Performance Producs, specialty e
fect pigments are very popular in
the Morth American auiomolive
markel, It are less so in Pucope
and Asia. Currently there 74 a lor of
interest by automalers in color
shifting pigren s, bt the costs ave
still too high, “Autermakers will
only increase spending on a compo-
nent such as a high end coating if

Thir azove phetos ave courtesy of (from left): Tles Froducts; Eckart America LP.: and Engelhard
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the extra dellars will bring some dramatically new and
different tz the product. Color shifting pigments are
very expensive, 50 while the interest level is high, there
will only e a few vehicles with coatings containing
this new type of ellect pigment. Generally you will find
these pigments used in niche markets like high end
sporls cars,” M, Taily expdains. Specialiy effect pig-
ments also nd ase in cosmetics, and olten wends in
color and style originate in this market and are then
transferred 1o aotemotive applications, according to
adr, Brosn.

As offshore competition slowly keats up, the leading
specialty effect pigment producers also face the chal-
lenge of demonstrating that the value their products
provide makes upy for their higher cost. Major plavers
are fomasing on development of new rechnologies and
increasing the performance of their peoduct offerings,
*Ihie to our clerent econommic and world conditions,
the demand and use of specially pigments have not
prolilerated as much as we would like, ™ siys a
spolesperson [rom Fiex Products, [nc, a (D% Uniphase
Company, “Manutacturers and ultimately customers
are el as willing 1o pay the incremental cost to obtain
aunigue or highly differentiated produc or solution.”

*Trends toous on added value products which com-
Irine novelty with performance actriliey towards spe-
rific application requirements such as solvent-hased,
water-based, or powder coilings,” says Stephane
Rorchard, global marleting manager, aulomotive and
industrial markets for Engelhard Corporaden’s special
effect pigments. Engelhard is responding by expanding
its range of effect materials and by offering new and in-
novative solutions Lo the industry as well as raising
ity standards and services.

“In addilion, we need to proactively talke measumey
to maintain existing business in the face of the threal
fram hoth traditionat and affshore competitdon,
which includes maintaining a consistent cycle ol new
product introductions,” says Bill Floyd, marker man-
ager, indugtrial coatings for Silberline Innovation and
providing solutions to regulatory 1ssues are keys 1o 5o
cess, Silberline has worked Lo reduce waste and im-
prove effiviencies, and in particular. 1o significantly re-
duce the time cycle of “concept to comumercialivation”
i develop new products, idess, and services, accord-
ing Lo M Ko,

Technical challenges include meeting regulaloey re-
giternents for lower YOS In coatings, improving
overall perlormance, durability, ease of application.
andl comsistency ol product and appearance from lot to
loL Performance requirements especially in high per-
formance coatings such as those for automaotive appli-
catioms are increasing as basecoal and dearcoat film
thicknesses are decreasing, says Panl Nowak, marketing
manager for advanced materfals with Wacrker Chemical

Wi, caaiingstech. org
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Corporation.
"The three most
important i5sues
are long-1erm
UV stability, im-
pact resistance
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ance,” lie notes.
*In addition ef-
(orts are: edng
made threugh
the modification
ol and freatment
of the surfaces of these materials to incorporale more
functionality in order Lo Uy and solve some of these is-
sues,” W Sowalo adds,

As echnology advances and more products are be-
ing developed, special ellecl pigments are making their
wary inter segments other than the aulomotive market,
“Llfect pigments are used as a ool o differentiate our
tustomers products from the competiion,” savs
Werner H. Teter, of BASE Lle adds that effect pigments
are also being ulilized as pigments that affer true in-
frared {IE} retlection as compared to TR gansparency.
“New lechnology platorms have been introduced to
broaden die specinmm of spedal effects and swvliong op-
tions,” notes Engelhard’s Me. Ruchard, *and each tech-
aology platform responds to specille marked needs for
product differenliation.”

Silberline has found that the marleet desires tiner,
brighier, and smoother aluminum pigments that pro-
vide formulaters the oppottunity to achieve a “liguid
metal” effect for consumer electronic goods and auto-
mwtive audliary and interior applicalions, according to
My, Tlowd, “Lhe most recent changes in special effiect
[Hgments centel on unique celor tavel and color shifts,
such as new hiolographic metallic pigiments,” siys
Wartha Dravies, techinical director fur paints, coarings

Global End Use Market for Speciaity

Effect Pigments in Paints and Coatings
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andl plastics with Lckar. She adds that customer han-
dling and end use application issues have also been a
focus of develapment efforts. Finer, brighter nonde
grading pigments, prneder coating pigments tor extu-
sion apydications, improved chemical resistance, andd
the goal of develuping a cost-effeclive pigment that
provides a chrome-like appearance are also recent ad-
vances," Mx. Travies notes. Several other COMpanies
noted that pigmenis providing a sparkle effect are also
very hot today

Wacker has observed an increased demand for addi-
tional funciionality and performance in speciatty effec
pigments along with the need for increased perform-
ance in emerging coatings technologies such as UV
curable and powder, according o Mr. Moweak. *Thens is
alsey an underlying trend in developing special etfect
pigments using tecycled materials such as silver coated
glass flakes, clear and colored glass flakes or chips, and
varous geometries such as spheres,” he adds, "The lat-
ter are typically used as extenders for the mare expen-
sive effect materials and to impart a textural or lolted
appearance 10 the coalings contaiming flake pigments.”
Finally, Mr. Nowal nates that the “holy grail” with
respect to effect materinls is to create a true “chrome
[inish,” lnr 1o date etforls in this area have been
exivermnely limited.

Tlex Products, a JDS Uniphase Company, develops,
manufactres, and distributes color shifting pigments
and has recenlly found significant opponnnilies in se
curity applications. Acoonding to the company
spokesperson, premium praduct brands manufacturers
are now taking extra steps 10 help detect and deler
counterfeiting by enploying special security technolo-
gles in their labeling or even within their products, and
pharmaceutical compries are also utilizing brand pro-
tection tn their packaging, labeling, and sealing materi-
als. Flex Products hay also sold its color shifling pig-
ments for use in security leatures that protect world
currencies, and over 90 countries in the world now in-
rovpotate its color-shilting technology, called Optically
variable Pigment {OVI") in heir currencies,

Eecent prodoct offerings fTom Flex Products inelude
SpectraClair” light diffractive pigments and SecureShift®
light interference technology. SpectmaFlair pigments are
light diffractive colorants that generate the appearance
of multiple, bright rainbows jsroducing prisms moving
owver a liquid silver colon The combinalion of rainoew-
like: color, aluminum core, and fine particle size create
the appealing, inidescent, liquid silver metallic appear-
ance, Spectralilair pigments change from a typical
metallic paint appearance in low illumination, to vivi,
muld-rainbow paints in direct bright ligh

SerureShift light inlerference technology combines
seclre authentication, flexible aesihielics, and ease of
application in crealing a unigue and etfective product
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RECHTITY [ITORTATTL,
Lach pigment ilake
is capable of ex-
hibiling a wide
range ol hues de-
pending upon the
angle al which it is
viewed and (he an-
gle of incidence ol
light, prendng a
dramalic color
shift that is even
achiewvable in lone-
light ermviron
metts.

In 2003, TDS
Liniphaze aeyuired
LA Label Corp. 1o
exprmd ity product
securily and
authentication so-
luwtions. This acquisition also gave the company the
ability 1o provide in many cases, end-to-end customer
solutions (ie, tiom inquiry 1o design and prototype,
through manufacturing, and product delivery),

Delta Coloum has introduced two new elfect pig-
ments that alse have security applications. Long Life
After Clow iy a phosphorescent pigment that takes very
little time o chisrge s and possesses a long alter Tife
“This pigment is so bright, thal once it is on. it is hard
Lo wrn of,” says Bill Bunker, technical sales, coatings
with Dedta. The pigment nsedd for lighting exit roules,
nuarking shelter locations, and for ather security and
satety applications, has found wide acceptance in (he
1.5 Dela also offers uorescent pigments that show
up under biack lights that are used 1o identify stolen
goods, uncover producl tmpeting and for prowection
against counterfeiting,

BASFs portfolio of 11 effect pigmenis inclades irom
cxide coated aluwminum, platelile ron oxide, coaled
mica, and multi-lavered interference procduces. The
company’s new Vanocrom® pigments find use in semu-
rity applications, as well as in (he mtomotive, indus-
trial, and architectural sectors. “For small surfaces, an
extreme color travel is ofien necded. However, on large
surlaces, the trave] needs to be more subile, The com-
plete line of Varioorom pigments containg lowr jarocd-
ucts 10 achieve the desired wransition,” says Mr. Peter.

[ 2004, BASF will also launch a new red effect pig-
ment within its Palioceom® product line. This effect pig-
ment will open new color space possibilities with re-
spect to red metaliies for automeotive and industrial
segments, The advaniages allered will include super
brilkiant red metallics in combination with pervlene,
plus excellent hiding and gloss. The new Paliocrom Red
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will Tae added to the
gxlzling PPaliocrom
zold and Maliocom
Crrange prochacty cur-
vently on the market.

L1y Chemicals
has over the past few
years developed rovel
alumina and silica
technodogies o ex-
prand o ity inuditional
pearlescent pigieints
based on mica
platelets, according Lo
Llisabeth 1loener,
techmical marketing
manager, coalings. 1is
Xirallic® product line
is formed via a crysial-
liraton process Lhat
results in platelets of
aluminum ogide thal are costed with Btaninm dioxide
{TiCr.}. The coating is designed to give Lhe desired
color. Originally EMD introduced silver, yellow, copper,
and red pigments and since has added green and hlue
The latest produc—Cosmic Turquoise—will be
launched in eary summmer 2004, “Qur Xirallic pigments
provide interference, gloss, a coarse look, and high
spparkle in bright light,” says Ms. Hoener. “Most iimper-
tandly; in dull light the couting sull retaing an elegant
luak, which is not the case with many larger-size pig-
menis,” she adds. EMT has had great success in intro-
dudng this preduct line w tie adtomuotive markst,
with wide acceptance in the U.5, and Japan and grow-
ing interesy in Lurope,

Photo courtesy of Silberline.

Colotstream” is the secotd new product line from
EMT and it is based on anificially produced amor-
phous platelels of silicon dioxide that are then coated
with titanium dicxide. The thickness of the Make is con-
trolled durioge the prroduction process and, in
Colorstreamn products, (the flakes also contribule tor the
color. After addressing some early technical problems,
ErALY Fully launched the Colariream product in late
20022003 with Annwunn Mystery WNI and Viola
FanLlasy WAL In early summer 2004 the company will
mtraduce the new color Arelic Fice WNT with a calar
rnge [rom furgquoise to red,

In comparison w the morganic-based color shifting
pigments, Wacker Chemie offers polymeric liquid covs-
ial Dased effect materials under the Helicone HC
name. With their ability 1o wansmit light even rom the
edges of the particle, these polymeric pigments allow
for extremely clean and rich colors o be developed, ex-
pecially at the diffuse angle. “They only retlect and
wansnit light so the color developed is wilally depencd-
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ent on what they are used with, providing nearly infi-
mite color formulation fatitode,” says Mr, Nowak, in
addilion, their palymeric nalure results in less of an
ctfect on the physical properties of the coatings in
which they are used,

Wacker Chemical is confinuing to evaluate its mate-
rials in combinations with mowe standard organic and
effect materials to creare unique shades that can imparnt
lrrand recognition, awareness, and sCCUTILY, says Mr
Mowak. Modillcadions of the echinolagy in lerms of
thickness and particle size and investigation of new LY
absorber lechnologies to increase the long-term dura-
bilivy requirements in high perormance applications
are also a key focus, he notes, In addition, new colors
are heing developed which cover mone of the visible
color speclrum as well ag creating Tigh lech hmctional-
ity for military, acrospace, and secwrity applicalions.
Wicker has also fimned several active parmerships
both from a pigment supplier standpoing and emd nser
stanclpoint to bring these materials forward.

Filberling recently introduced Sparkle Sitver Ultra™
aluminum pigmenis, which are the next gemeration of
"Silver Dodlar® pigments, according to Mr. Elagd, "lhey
are very hiright, lenticnlar aluminmm pigments that of-
ter a very simooth patina and nacrow particle digiriln-
tiom, allowing the fonnulator to aeate very smoath
masstone gilver andfor cdean vibrant metallic dms,” he
explains, Aquavet'”, an essentially VOO -Teee inhibied
alaminum pigment pellet for aqueous inks and aque-
ous industrial coatings was also receruly introduced by
Silbertine.

Silbercote™ technology involves organically weated
aluminum tlakes that provide i wide range of metallic
cffects that have improved adhesion, chemical and en-
vironmental resistance, and elecrical charge resistance
in solvent-based coatings applied w plastic sulsirales.
For water-based coatings on plastdcs, Silberline now
provides the "4-All" wehnology, which iy an inorgani-
cally treated aluminum flake that imparis excellent ad-
hesion and chemical vesistance in the finished coating
Varlations of these two Wreauments are also available in
a dry pigment fonmn for powder coatings applications
and are promoted ax (he SiBerCoteTh PC “X" and
SilBerCoteThi PC “2" product lines.

Engelhard has recently introduced
new special eflect pigments lor
paints and coatings including
its Lurnina® colors, which
are mica based pig-
menls based on tech-
nology that com-
Irines Fngelhard’s |
expertise in parlicle \
size contral and
corating of micron
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Photo courtesy of Aex Products.

size Jamellar panticles to achieve chromatic colors and
strong intetference effecs. New effecl matertals include
[umina luwrqueise, g noved interference color which
provides vnique styling oplions; and Fumina Brass, a
new metullic gold effect pigment with exceplional
chroma and brighiness. Additional technology plat-
forms have been developed o expand the range of ef-
feciy evond pearlescence: Tiremist® Super pigmenty;
horosilicate based efiect marerials for high nlensicy
andl sparkle interfarence effects; and Mearlite” 550, a
liquid melal effect material based on crystals of Bis-
mmuth oxychloride

Engelhard has also inteocduced CTR™, 3 new
nonchrome, exterior suface treatment for oatdoor ap-
plications, pacticuladly sutomaotive coatings. This new
surtace weatment adds performance attributes in terms
ol durability in botl solvent- and water-Trased coatings.
Lhe company alse launched Cyclo™ Luster pigments,
which are surface treated mica hased effect piginents
for imprewedd performance in powder coating applica-
tions. Lngelhard has alse formed an alliance with
Prizmalite Industries in order w rmarket and develop
new ellect and funcional materials based on ulteafine
solid glass micoospheres.

Felart has recently inwoduced several new spedal of
fect pigments for the paint and coatings roarketplace.
The PCS product line s a range of metallic pizgments
dexigned for use in powder coatings that provide im-
prenved chemical anud weather vesistance. Lekarl's
FPowdersafe metallic pigments, also designed for pone-
der coatings, provide the ability Lo extrude the pig-
ments while retaining the desited metallic effecl. ‘The
company also oifers new waler stable photo vapor dep-
asition (PYDY pigments for paint and coatings applica-
tions under the | ydreshine nagme. *Ecliart conldnues to
miake additions 1w the metallic effect product line on a
regular basis in order (o address specific customer
needs for shear stability, appearinoe, and handling,”
savs Ma. Davies. "We ave committed 1o the NAFTA mar-
ket and are continuing ouur expansion (o sSUPpoTt cul-
renl and future ustomers’ needs [or product develop-
ment, production and services,” she adds. @
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