NEW PRODUCT
DEVELOPMENT

Key to Success of
Pigment Producers

R:-,rnttm producers face challenging tmwes, with com-
pedlion [rem emerging regions forcing prices down-
ward while raw maiterial and energy prices continue to
elinth ol regulatory requirements becorme maore re-
suictive. In addition e tking such actions as increas-
ing theix own product prices and reducing production
costs where possible, pigimrent manulaciarers ire also
locking wor impoese their prodduct development
processes, decrease time-wo-markel, and identfy oppor-
tnilies for providing higher value wo thetr customers.

The marked Tor pigments used in paine and coalings
1s growing at an overall vate of 196 per yean both in the
LLE and globally, In 2006, the value of pigment sales
Lo the coalings indusiry in the ULS, was appreximately
$3 billien based on a volutme of alont two billion
pwrdls, according to Steven Nerltl, a consultiant with
Fusumgar, Nedll & Goowney (KNG, White pigments,
which are 99% titaninm dicxideDvased, arconnted for
nearly 62% of the total dollar sales and £3% al all
pounds.

Most types of plgments are experiending minar
groswlh in the U158, Organic pigments tend o be the
mast expensive lype used in coatings because they are
highly complex compounds requiring rultiple sm-
thetic sleps 1o produce. However, they generally provide
move brilliant colors than their inorganic counterparts
amd are antractive for high-end applications. setallicy
and specialty elMent pigments are experiencing srowing,
dernand but are facing dramalic price inereases in rase
tonalerials, Targely s a result of the growing consump
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Lion ol metals in Chinag and other emerging,
poonomics, according to Netlfl, Complex inorganic col-
ating igments, many of which inclade nicleel or sing
are [ueing similar row malerial dhallenges.

Ant-corroslve or reaclive pEaments are experiencing
growth of about 3% per vear, with some specific types
of comosiun-inhihiting pigments seeing demand rise ai
8% per vear. Chreomatebased produets are generally in
dedine in response to regulatory restcictions. Organic
corrosion inhibitors ave teceiving attention as alterma-
tives. “Sales of these producis, which were negligihle
just {ive years ago, now wial $20 million,” notes Nerlfi.
One example of such a product is Heubach's organic
corrosion inhibitor Heocodn R, which 31 acquired
[rom BASE

‘There have been new inorganic corrosion inhibitors
imtrodiuced recently as well. These calcium ion exchang-
er4 rennove aEpressive Wons Py vwo difTerent methods.
LLALOX 430 frem Llalox relies on a high pore volume
tor scavenge the reactive spedes. SHIELDEX® anti-cormo-
sive pigmentd Toome WR. Crrace & Clos alTords a high soe-
face area tor capturing tons. I is a non-loxic, white
powder with a refractive index very close to coatings
resing, and therefore has no bogract on color

e Breedonia Group, an industiry research rm, es-
timates that U5, demand for color pigmenis {inor-
ganic, organte, ancd spectaly] inthe praint and coatings
indusire Lowaled $1.0 billion in 2006 and will grow 5%
annually to 51,25 billion in 2001, The finn forecasts
that the entire market [or color pigmen s Tor all appli-
catlons will grow 4 4% per vear to $3.8 billion in 2011,
with pigment pricing projecied to moderate semewhar
ewer this period. Painds and coatings are the Targest
end-use secror, followed by printing inks and plastics,

The largest growth in all application arcas will be in
specially and high performance ooganic pHgments,
while inorganic pigments will be the slowest growing
segment, except for certain products such as CICPy
(rommplex inerganic aoloring pigments}, which ofler su-
perior lighttastness and chemical resistance, Total 1.5,
sales of specialty pigments such as metallic and
pearlescent lyvpes are projecied Lo grow Al an annual
rate of 5.5% to $640 million in 2011, or 16.5% of all
dollar vales, according fi Freedonia.

In 2006, the glabal sales volume of pigments used
in patnis and coatings was estimated to be 2.59 mil-
liom medrie tons, valuesd at jusi over $9.2 Billion, ac
cording 1o Dan Murad, president and CLO of the
ChemCQuest Group, a consulting firm Jocated in
Clincinmati, GEL While pigments, which experienced a
decline in dollar value in 20046 compared to 20035, ac-
counted] for the Targest volume ol sales Ty far al 83%,
Lt only hall of the total dollars. Colored inorganic
pigments were the second largest pigment tvpe by vol-
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2006 U.5. Pigment Sales

Gales AR
Pigment Type Hillions {154} HME-2011
White {Largely TiD ) £ 190K +1%
Black {targely furmace hlack) FA0-45 +1%;
Ingrganic roloring! §130-140 +1%
Dreganie celaring §350-3s8 +1"s
Anti-carioson FU0-120 +30,
Paargscant $100 +1%,
Metallic $330 +1'%
Fagnetic F20 2%
Tatal {rounded) £3000 +1%

Y AWK - Anmi nreesth Ratn
v Irehoees Gemoees Dnergane Calsrive Migments SCICF)

Soiroy Kosumgar, Meelll & Groeoey

ume [13.3%) and represented 10% of sales in dodlars,
Colored organic pigments, which made up only 3.1%
of the sales volume, accounted o ower 39% of the dol-
lar walue ot glabal pigment sales. Black pigments ac-
connted for 0,64 of the volume and under 0.5% of (he
dollar value Ceographically, the Americas and furope
trgether represented three gquarters of the 2006 sales
v,

All-al the possible types of plamenis can be lound
in different paint and coating applications in the archi-
tectural, industrial, and special purpose sectors of the
industry. The Lype of paint, desired appearance, and
pertormance requirements will determine the choice of
pigment. The amanml of pigmenl osed o paind foe-
muladon is derermined by its intensity and trinctorial
strength, opacity requitenents, recuited gloss, and the
specified Tevel of durabilite. Cenerally, lower cost com-
modily pigments will be used for lower-end paints and

U.5. Colored Pigment Demand

by Market Segment

O Ciher

O Plaslice

B Prinirg Inks

B Pairdz arnd Cralings

41

E SRS TRNNY

=
B
4

Spwrce: The Fooomonic

M1 2006

E
b
]

October 2007 41



2006 Globalt Market for Pigments Used
In Paints and Coatings

Europe Asia /RO Teikal

/58 (milllar mebde tons)
Wlites a4 745 5ay 2146
Blacks 7 4 4 15
Celored inpvganics® 114 160° ab 345
Citlared urganics an 28 22 80

Total 9% 947 G4 2586
31 relices spesaly eFes prameats
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oduced al the beginning of
2007, Carbon Dlacl prices
bave fsen as muoch as 10 18%
during the last vear and a half.
Ounly 110, which is experienc-
ing evercapacily, has seen

Valus Var &
(enililgns W.5.3) D6 w5, BS

3‘1*522 2 prices decline slightly:

&1 —15 . o

$930 5 Activities by the Chinese
15,618 %= government will lilkely hayve an
$9'211 +1 itpract on the pigmeni mar-

kel, but i what degres is vel
to be detenmined. “The
Chinese government’s redue-

coatings, while higher cost and specialty pigments will
be found in high end products where superior perform-
ance, enhanced appearance, and/or consumer appeal
are critical.

1y engure thal paint formulawors have access to the
pigments that will enable them to dillerentiate their
products, pigment manufacorers invest heavily in re-
search and prodduce development efforts. Current mar-
ket dynamics ollen significantly impact these activilies.
Thusse companies that can adapt and respond to the
current environment and predicl trenes for the funore
will be most successiul.

Some of the economic trends ocouring in the mar-
kelplace: are creating a challenging sitvation for pig-
ment manulaciorers. “Producs from emerging marlets
are extablishing very low price ceilings tor pigments in
mature markets, These products 1oday do not meet
quality standards, but thev will evenlually,” Morad
slates. "At the same tme, raw material prices, along
with healiheare, personnel, and administrative costs,
are rising. '1his combination is squeersing roarging.”

The LS, is also facing a softer economy and the con-
tinued move offshore of much of ity manutacuring
base. Lurapean producers can offsel some of their
losses with sales to growing macleets in Lastern Lurope.
Asian ecomomies in general are growing rapidly.

Lnergy prices will leeep climbing as well. Some are
predicting the cost of oil will reach $100 per barrel as
soen as the second half of 2008, “Figment manufacon-
ers, pardcularly those located in and serving the 115
market, ave going tirough a troubling perind wihen all
ol these fuctors are considered 1ogether,” remarles
hdurad,

Nut surprisingly, one consequence of these condi-
tions has been a general increase in pigment prices.
CICPE prices have risen about 5% over the last 18
rnanths in reaction w Lhe volatile and consistendy ris-
ing prices of metals vsed in these products. Trice in-
creases for other inorganie pigments of 4-8% were in-

42 Oclober 2007

tion of VAT rebates, which
took place in July, is already
allecting both raw materials and pigment producs be-
ing cxported trom the countny.” savs George Pilcher, a
vive prresicdent with ChemQuest. Price increases rang-
ing from 7% lo more than 10% are being reporied. "Ar
this carly stage it s dilficult 1o predic what the long-
ferm effects will be on the global pigment market, and
i regiondl markets, too, but there will e some Tevel
of impact.”

In preparation for the 2008 (Hympic games in
Beijing the Chinese governiment is also evaluating the
environmrenlal performance of manudacueing facilities
in the city and surrounding areds, as well as through-
oul the couminy. Many proposed projects have been
cancelled and several bunedred plants have alreuly
heen closed, with more expected closures in the future,
The goal of the govemment is o lmprove the guality
of the air and warlersoays before the international com-
munity amives, 5ome of the planis affected have been
pigrment producers, and the removal of these suppliers
will likely have reperossions in the pigment markel.

Counteracting these econemic trinds are positve
socidl drivers and opportunities for advanced wechnolo-
gies thal help solve customer problems. “Codor tolay
hag a much higher influence in srvling decisions than
it ever did in the past,” asserts Murad. "N prewides a
significant form of differentiation in this challenging
miarket environment, and this differentiation can be
leveraged Dy the pigment producer, paint formulator,
and downstream customer as well” Appliances, or ex
ample, now come in a wide range of colors, oot just
neuwual white or almeond,

Today's vounger generalion also embraces muoch
mome vivid and vibrant shades and indescent colors,
mwatty of which are reniniscent ot those popular in the
1964} in the Liited States. Mew and ditferent comlii-
nalicons of colors are also becoming more commaon,
The trend is likely 10 continue, according e Chern-
Oest, as these young people mature and shift their
buying pulierns to more cxpensive ieme. Special effect
pigmments, in pacticular will henefit,

JCT ContingsTech



On the technology from, development. of siir in
rigments and pigments that ave more easily dis-
persable 14 major grow b area. Bor paint companies,
the cost of grinding pigments before 1hew can be in-
covporated inee the formulation is signilicant. 'The
process also resulis in variations in color concentra-
tion rom batch o batch, “There is a real oppeommity
for pigment manufacturers Lo increase (heir margins
by orifering technotogy that can bave a direct impact
an the botom line of their costomers, ™ says Rick
fones, a vice president with Uhe Chem{ues Gronp,
"Faint manufacturers can save signiticant money with
improved dispersnt wechnology and will Lkely be
willing to share soue of those savings with their pig-
ment SUpplicr by paving a higher price for the greata
value and service 1hey teceive,”

The teend toward incrensing the multi-foncionality
of paint and coatings prodiects alse provides potential
areqy for growth in the pigment markel, “Pigments ace
ndy exeeplion Lo this trend,” comments Jones. Ile lists
as examples heat {in(rared] and solar reflectivity, I
shiclding, photocatalytic compounds for self deaning,
amd corrosion protection as examples of the addidonal
properties pigments can bring wo coating formulations.
"This aspect of pigment techiology 15 a wide open leld
amd effers plenty of opportunity for pigment manutac-
trers to dillerentiale themselves and provide real solo-
tions to their customers,” Tones adds.

Developments fTom pigment manufacturers ollen
[ollows the identilication of problem areas—either with
handling issues or color performance. ' The level thal
vustormers are drawn into the process depends on Lhe
plgment producer and soroetimes the tvpe of pigments.
Manufacturers of more specialized pigrnents, for exam
ple, genernlly collabovate extensively with customers
because the end-use markel is o very foosed sector of
the industry with specific applicalions.

Wavne Mgment Corp, Is invalved in joint develop-
menl propects with peotemial cystomers and third pan-
tes where both advanced expertive in cormosion-in-
hibilor pigment chemisty and paint chemisiey is
meeded, according (o e Johm Sinleo, wechnical direceor
of the company, “1n such cases, dere s 4 significant
leved af exchange of information between the con-
libuting parties. ™ [0 recent years the company has en-
rered into cooperative agreements aimed lemwand corm-
peding for oulside imding offered for R&D. " Lhis
strategy resulis in sharing of both R&T and marketing
costs fur the development ot new corrosion inhibitor
pigmenl techoologies,” be ailds.

According 1o Don Molbnide, SO0 of Hencotech Lid,
{a Heubach company), customers miust comunurile
wilht Lechnical specialists duning the development
process, “Their desired color window may reguine a
drip-in pigment with tespec to hine, but needs betler
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dispersion characteristics so as 1o decrease Ccomtent in
order o lower cost. Tt mnay alse be performance driven
where a higher level ol thermal and chemical resislance
is necessary and we may have o encamulate the pig-
ment, vath an ezample being Vanadur bisimuth vana-
dales,” b expduin.

Flex Products. a business of TDSU. has estabilished
strong relatiomships with ey Trrand maloers and works
with designers 1o predict leends, "We also seels feedback
trom key customers when we ave develaping a product
hased on new chemistry or when swe are entening a new
miarkel,” explaing prodouct e nemager Tom [Tughes,
*lactors that are evaluated include oplimization of de-
sign effects, application techmology requiremen s, and
corsl minimization.”

“Tntellectual property issues may cotne ko play for
the other pigment vilegonies, because QOSIOmMErs are
looking for technology (o dilferentiale themselves and
thus want exclusivity, while piogment producers preler
ter offer the technology wr the entire industy,” Jones
Nnorles.

Clariant inchuwles oustomets in seme Jolnt projects,
and places a very high vilue on listening (o oustomers
and trning their needs inte development projects, ac-
cording o fechnical manager Romesh Kunar Ciba
Specialty Chemicals also identifies unrel marlket needs
through discussions with customers. “Those unmet
newls, when applied with our technical expentise, rans-
torm imto potental product development ideas,” nites
coarings industry manager Andre Bendo. The cornpany
also relies an cuslamers 40 sample new produos
thiroughout the commerclallealion prooess.

Within the Performmance Mgments division of Sun
Chemical Corporation, a *Solutens Tailor Made™ o>
proach has been taken with product development pro-
grams, according o Peler Carey-Yard, director of mar-
keting—Global Coatings. "ln a tailar-made appreach,
the customer is key in defining R&D, Thelr input 1o
Lot define needs and dest our own ideas drives the
programs.”

Ag with the level of cusimmer invalvement, there is
significant varation in the actual processes pigmenl
manulficwareers rely on for developing new products.

LANKESS develops new products in a market-ori-
ented way, [peasing oo pigments and formulations of
pigments that help the coatings producers 1o develop
new ecologically fiendly producs, according to Axel
Schneider, Markeling Colorants in the Punetiomal
Chemicals Business Unit at LANKXLSS Deutschland
bl ] Clariany, wa, responds ro marlet needs. creat-
ing pigments that provide perdermance high opacity,
high durability, high chroma, no floccularion, lor ex-
ample—while meeting global envirommental needs
and maintaining low processing costs lor it global cus-
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tomers. “Today, the developments have o match
cusiomer needs Lo be successful ' stresses
Fumar.

Heubach has established a
global R&D presence that
provides the company
with the necessary re-
somirces for innenative
technology and new produc
development, according Lo
mcRride. *An exampde would be our
hizhly specialives] Tahoratory for anti-corrosive pig-
ments with capability for cyvelic resting salt-spray, -
midity, and other aiteria for all types of paints for our
LHeucoplwes product line, Both our inorganic and or-
ganic pigments can be lesied for colorn, lighefastoess,
thermal stability, and chiemical jproperties in coil, prow-
der, Tndustrial, architectural, and auromotive coatings,
This investment in our cuslomers 15 necessary for us
o prowiae technical service as well as priwide the in-
pretas for development work that provides value
thaough techioabogy.”

Citlrer companies [olbow o more formaliced process
"Glohalization, increased customer tequirements, an
increased locws on environmental issues, and sver-in-
creasing costs in combinalion with the need for speed-
ier development have made the product development
process apprch more systematic and more organ-
ired than, ler's say, 5- L years ago,” notes Susamne
Kuehne, global marleting manager, Coatings, [or
WK Crace & o

Crace and JDSL Flex Products both vse the system-
atic stage gate process, where prodact ideas are evalu-
ated acconding 1o technical and commercial feasibility,
cost, and other crileria. “We also explore opporiunities
arross owe full range of material science advances in-
cluding colluidal silica, precpitated silica, and silica
gel, as well as cther materials suchs as eolites and sl
minas,” comments Iuehne, (LS50 Flex Products, oo,
complemenlts ils fermal process by providing its scen-
tists the feedom to nidate projects they Teel hive mar
ked pestential and relevance, according 1o 1loghes.

Whether using a more or less fonnal process, pig-
ment manufacturers seem o agree on the oritical fac
Loms that must be considered when developing new
products loe the jpaint and coatings industry, “B&D
planning is driven by envirommental regulations,
perindic taw matenial price increases, permanent de-
mand tor price reduction by the paint and coatings
industry, and global competition (o markel share,”
asserts Sindko.

Color wends are Tolliwed by most of the pigment
manufacturers, but some uliliee (hein o a greater ex-

terl thizo others, Al Cila, the avtomaotive color trend
studics of the large paint manufaciurers (PG

44 October 2007

Industrics, BAST Corporation, and [Dal%ont,
el ], us well as color trends in other in-
dustries, are ulilived 10 assess the
company s currend alferings
and initiate new projects
insley its development
pipeling according 1o
Bendo. Color trend pre-
tlictioms help Sun
Chemical 1o plan for fi-
e pigment demands, and o
sone exlenl delermine where R&D efforts showld be di-
recred. "Our main (oous is on how we can add value by
expancing the available color space and makiog it eas
ier andd e cowt effective for our customers to get
what they need,” asserls Carey Yurd,

JL¥SLD Vlex Products has its own color seylist and Tab-
oratory and develops its own styling guide in addidion
Loy reviewing paint indusiry repors, “We need to be
aware of trends in the beoader consummer market andd
st consider color ends in each ol our customer seg
ments. We ulso have heen able 1o 2ssist our customers
by wacking colow erends.” notes uphes

Timing of @ new product launch must alse Twe con-
sidered. “Before embarking on an extensive new prod-
uel developrent pregram, we evaluate the marketplace
wvery carctully o determine whether or net the need we
have identified will be relevant at the time we expect
launch the new product,” remarks Hughes, “The
process to commerdalize new pigments iukes some
titne, ancd that time is often extended because cus-
Lenmers hage lengihy developmend processes as well, We
need to be sure that the dming of'a new produc
Livreh wiill Twe apprapriare,”

Improwing the ease of Tandling of pigments has al-
ways been a focus for manulacturers. Recently, with the
hevy emphasis on cost veduction throughout the sup-
plv chain, the importance of imprewing ease of process-
ing has become more important. “Along with meeting
performmance reguiremnents such as a brighter color
paletle, high ducabilily, higher processing temperanes,
and global environmental 1ssues, improved handling
characierislics are a major areq of investinent for
Clariant,” Komar says. Laier in 2007 the company in-
trochiced a line of easy dispersing (LU} pigments that
can b high speed mixed lor solvent-based industrial
coatings, saving customers e high cost of new mills
and milling time, andl vesults in higher plane outpul

Finding the righi balunee between all these factors
can be difficult in a challenging envirmment, “No
cderbt new reglations will be the main driver for
changes in the coatings lamdscipe, creating new re-
quirements on the side of the cuslomers in the coafings
indlusing” staies Schneider, “At the same time the
consumer side is expecting price consisiency in the
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stares. S Lhe challenge is o oller ecologically [tiendly
prodicts at a cost rate in formulaton that is practicaliy
om today's Tevel.” Bende adds, “The imitial development
ides wsteally arises leom consumeer rends, Tt the cost
or financial impact to produce and meel regulatory
issues will dictate whether it proceeds to commeraial-
tealivon”

Mew plobal regulations could bave a major iinpict
on new product development in Lthe coming vears.
*Regulatory issues must be considered at the caxliest
slage incany new produet development project,™ stales
Carey-Yard. “I1 is important Lo understand what the up-
front costs will be in order to register the product. In
particalar, the Europeats REACH program will o a
signilicant hearing on e potendal profitabilicy of new
product developiments,”

Globalization in the paint and coatings industay
goes well Beyvond repulatony issues, as many leading
lormulalors seek 1o establish leading positions in all
major vegions of the world, Pigment manufacturers
have resproncded in kined, locaring R&ET facikities where
Ureir cuslomers are. “Despile this globalication,
though, " notes Schineider, “the markets themselves so
far have prewsel tor be rather regional, i not local, Tt s
imporlant o respect Lhese regionalflocal needs and
therefore they must be considered when developing
newy products for differenn parts of the workd "

[ocreasing compelition [rom emerging regions of e
world has increased the emphasis on cost reduction as
well as resulted in efforts 1o reduce ime-to-marlet for
new prodocts. Due w the ever-changing glabal macket,
quicker development of products is crucial, “Decreas-
ingr thee time-to-matket can vastly incmease the chances
ol commercial success. Lo remain peolilable, 1he eslal-
lished suppliers must quickly develop improved value
prescucts through product desvelopment 1o shill the
markels lowards hisher performance,” Bendo savs.

1L¥1 Tlex Products is pladng an emphasis on get-
ting to market first, which cam only be achieved by
sirearndining the development process, agrees | lughes.
“We are looldng to eliminate within the various stages
of the process, checklisis that aren's h"n-]}f relevant 1o
ouE specilic products.” The company has also creaed
product line manager positions to serve as 2 Connec-
Giern hetween the sales and fechoical leams,

Sinko adds that strategy adjustmends have also been
made by Wayne Pigments, with more R&D efforts di-
revled lereards optimization of manufreonng
processes aimed toward productivily increase and im-
provement of process control with the goal of develop-
ing a more compelilive positon on the global mackel
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LANKESS, which concentrates on inorganic and or-
wanic plaments, has changed it development focus
largely away from creation of new plgments 1o creation
of advantageous pigment presentation and tormula-
lion. “lhe variely of existing producis i immense, and
Lherelore the secret will be to otfer owr pigroents inan
advantageous way.” says Schneider, “This approach, of
comrue, tellects w shill wway oo synthesis tovwards sur-
lace trealment, and we have invesled exlensively in de-
veloping the laow-how of our B&Dr statt accordingly.”

The growth of the special effect pigments market is
also seen as providing apportunities for the pigment
indusley. “In addilion (o concentrating on developing
and imyproving high perfonmance pigments tor the
coatings industry, Sum Chemical will be focusing on ef-
[ecl plamenls as we recognive hal Uese prodocts are
oW an imponant par of the egquation,” remarks
Cavey-Yawil, He also predicts that this new effort will ac-
cuunl lora signilicant share of the compams falnre
Ké Ly activities.

The challenges posed by indreased regulations and
ever higher costs can also be a source of potential
growe b, “We || leubach| banve been abile o develop new
products to fill a need created by new regulatory restiic-
tioms andl Hsing coses for certain raw materials " ex-
pliins Melride For example, 100 was developed as a
veplacement for lead chvomates and as a cost effecive
prepataiion ke aliain specific color spaces maditdonally
tormulaled with hish priced plgments. lenlach has
also developed alternative technology for basic materi-
als sneh s wdne thal are experiencing significant priciing
voladlity to mitigate the cost and suill provide Lhe same
performance in most applications,

Also in the camosion inhibilor sggment, recently
promulgated O5LLA regulaiions on the Pernissible
Txposure Limit {PLL) value for CrfVl) have prompted
RET waotk aimed oward elitnination or drstic redue-
ticain ol the inherenl dustiness ol some well-eslablished
corrosion inhibitor pigments, “It is antcipated that by
mimdmizing dusi exposure hicairds throughout the in
dusley, the service lile of well-established waluable pig-
ments will be extended.” Sinko netes,

That pigment wemafacturers continue fo invest heay
ily in R&D and new product development indicates
that, despite the cument challenging market concditions,
they are commitlexd 1o the paiol and coatings indousley
and wo advancing technelogy to address customer prob-
J.Ems.. i],'_l'lp'l'f_'ﬁf'(_’: D(“T'I'-HTTT'IHT'IC"':‘,- iif'l{]. oresnte rnmp]ﬂtﬂ}f TIEw
prrovlucts. “Providing value through lower cost and dil-
ferentiation from the competition are the key factors
that dictale husiness sucoess,” stales Carey-¥ard [
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