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cmsummers in recent years have begun to demand mwoee “nalural”

peaducts. Slore shelves have exploded with [oods, dietary supplements, 1u-
traceuticals, and personal care products containing natural ingredients. In
the auto industry, cars painted in more natural, eanthy tones are expecled o
lake a preater share of the market in the next few years. Themand for natural
shades in home decorating is increasing as well. Mol surprisingly, there 15
also A growing inlerest in paint products manufacured with natural raw ma-
Lerials

Of cowse, the first paints developed by the modern coatings industy
were based on the natural raw material linseed oil and its derivatives.
Walerhorne coalings containing synthetic resing hegan gaining in popularity
some decades ago and continue o receive attention as they are more “enyi-
ronmentally friendly” than the altemative, solventbome coatings. | lowever,
they are rol as “green” as possible To be sure, some specialty furniture coart-
ings today are based on tung oil, and shellac is a natural roaterial that con-
Finies to see use, 1l using a natural matenial or materials does nol necessar-
ily mmake a product green or environmentally friendly if oil and solvents are
still used in the formulation process,

*The green movetnent is gaiming 515n111cr111t momenium tight how in the
United Stales,” asserts B. Scoul Daucel, global new product leader tor
Coatings Additives with the Aqualon IMviston ol Llercules Incomaorated. Y
commse, the naturl product movement is an offshoot of broader environ-
menta! concern. Consumers wanl products that are perceived to be more en-
vironmentally friendly,” Organizations lile Green Seal, the Creen Building
Council (hoth in the 115 and Canadi). the Master Painters Institute, and
the Creenguard Luvironmential Institute are helping Lo create that momen-
wm by establishing standands for green building practices.
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Creen Seal began certilving a wide range of products
and services afler establishing science-based environ-
mental leadership siandards. Lhere are three standands
for paints and coadngs -lor anticorrosive paints, gen
cral palnis, ani recyded painis—that sel levels for
volatile organic compounds (YO0s), arematic com-
pounds, and other toxic substances. Currently, the or-
ganization is revising and combining the first twvo slan-
clards.

The Leadership in Energy and Environmental Design
{LEED®) Green Building Rating System™ was developed
by the 115, Green Building Council {LISGRC) as a "na-
ticnal conzsensus-based, marker-driven building rating
syslemn designed o accelerate the development and im-
plementation of green building practices,” accouding to
the organkaation, FPoints are achiesed through the use
of qualitied products including pains and coatings
{generally those thal are Green Scal approved].

‘The taM Greent Perfoomance Standard and “preen”
Approved Producrs List from the Master Painters
Institmte [MPI} censider both environmental issues
(Largely W8] and perfocrance, The Creengoard
Fovironmenlsl Institute has an independent sciemific
baard that certilies marerials for inlerior use based on
standards set for VOOs, formaldehyde, and other ingre-
dients. Credirl for the LEELY rating can also be olrLaired
(e Greenguard cenilied materials,

The [L&, governmenl and local otlicials, 100, have
taken several actions, The mos notable, of course, are
the comtinued reductioms in allowable VOC levels
passed by regional, stawe, and local agencies such as
California’s South Coast Air Qualiny Management
Distmct [SCAQMDY. The U5, Llouse of RepIosentatives
also passed the Green Chemistry Research and Tevel-
opment Ach of 20685 [HE. 1215], which calls for varn-
nus agencies o work 1ogether to enhanee funding and
coardioation of green chemisrmy R&D, educalion, and
training. ‘Lhe Lt snll awaits 4 vole by the LS. Senane

The Covironmental Protection Agency's (BPA) Creen
Chemistry Program supports fundamental research in
ithe areas of environmentally benign chemisuey as well
as 3 variety of educwiional initiatves, international ac-
twities, comferences and meetings, and development
tools through voluntary parnnerships with acadenia,
industry, and other governmental and rom-governimen-
tal agenicies and organizations, Tts Presidential Green
Chemistry Challenge Awards recognize green produecs
tral bave been successiully commercialized by industry.

Indoor air quality is another area of concern.
Wherever possible, architecs, homebuilders, agyica-
wors, angd consumers are preparing their indoor spaces
bv thinking about the source of materials and Tusw
those materials will affect the healih of the people who
will e nsing the space, ™ says CGregory Hebert, business
manages for Yermonl Natural Coalings. Because cogt-
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ings arc a tirst-line elemment that people come in conact
with, they too need o be ax finctional and heaithy as
any other inaterial. *As the marketplace learns morne
abput the beneiiis of natural coatings, demand grows.”

sany nanwal coatings sich as milk patnis have no
VOG5 and do not outgas: therelore there is no odor is-
sue and no potential for causing severe health reaction
in people with sensilivities, according e Anne Thibeaw,
presicdent and general manager of The Old Fashioned
841tk Painid Co., Tng,

Trom the coating mamafaciurer's perspeclive, tesing
and additives derived (rom natural raw materials can
help make it possible tor their producs o comply with
the increasingly restrictive regulatory requitements for
YECs and Jose odor as well as meet the green huilding
standards of the various organizalions mentionsd.

There is anoaher signilicant drver for e use of nat-
nral raw materials that does not, however, telale Lo con-
sumer demand lor green or enviconmentally fiendly
products. This driver relates 1o the basic misrket need to
manufaciure products with high performance at the,
livwest possibile coust.

As crude oil prices continue to nse, the cost of natu-
rally derived allemative raw materialy has become com-
pelitive with petrachenical-based teedsiorks,
“Leonoamics is now becoming a driver tor swilching o
natural raw malerials,” notes Michael Hoppe, NAFIA
markel manager tor Cognis Corporation. "Performance
of course s always a key fssue, and the cosy perivnm-
ance benefit must be rght.” Until recently. even thoogh
natural raw materials were recognized as offering some
performant s advantages, the price for these ingredients
wis prohibitive.

‘The use of natural products such as soy oll reduces
the formulator’s dependence upon petrochemical-
brased raw materials, according to Lee Orr, comimercial-
ization manager for the Liniled Soybean Board. “ln ad-
diion. sov and other namiral materials have an
eatullished history of @ roore stable price strucume be-
cause they are bio-renewable produces,” e adds. Soy
oils are environmentally foendly and often reduce the
lewe] of VOCs in coalings and inks,

The fact that these natural raw maenals are derived
frorn renewable resoueres has become an inportant is-
sue, "there is a growing awareness of the limited nature
of our supply of petrochemical-based materials,” ex-
plains Hoppe, Global warting and other palitical is-
sues come in lo play as well, "With nalural raw materi-
als, the CC. balance s were,” comments Cardolile
Cotparation’s global marketing manager, Jean-Luc
allons,

Nowel chemisiy iz an added benelic s well, “Lnergy
based on oil can be replaced by wind, sun, Lide, or nu-
clear encrgies. 'Yha is not the case for crganic chemi-
cals thal need cathon stuciures, Oil can only be 1e-

August 2007 47



aced by nawaral renewable organic raw materials, and
natural raw materials can have 2 stocture: thal is very
difficult, even impossible, 1o synthesize by man, " says
Trallons. The result s access w novel compounds thet
can have interesting and diftexent properties compared
to knowm synthetic materials, The penential is tierefore
limitless o develnpment of new products, “We believe
thal nalural coatings have tremendous opportunities in
nearly any application, What is thought to T impossi-
ble today will become commaonplace just vears ahead,”
slules Kevin L Palimer, chief executive officer of Paliner
International, Inc,

NATURAL COMPONENTS

bdilk palnts ave one of the oldest types of paints used
in the world and as such ave based om afl naiwral mate-
rals, Casein, the main protein in the milk of mammals,
serves as Lhe binder in milk paints. According to Robwert
L. Ball, product manager of the Protein Polyimer Group
at American Casedn Company {AMO)), Cro-Magnon
pecple mixed casein with wood ash to aeate the pains
used in cave ast found across Europe, Ancient Helrews
whitewashed rheir houses withn paint hazed on casein,
Winlworkers iTom ancient times through the Middle
Ages used casein-based binder systems,

“Today. casein contimues to be used inomany indus-
trial applications including label adhesives, paint, paper
coating and sizing, latex emulsion, cement and lime
morrars and grouts, and other applications requiring
protective colloids or binders,” he states. AMCO has
Lieen supplying casein protein polymers for technical
applications since 1956 and specialives 10 casein pro-
tein polymers and thelr unigue Tuncional properties.

Clasein is made up of many different amino acids.
[t contains cationic, anionic, nonionic, and nenpolar
groups and i acddic vel possesses a high buttering ca-
pacily. 11 forms soluble salts with alkalies and cheliales
wilh various metals that impan water resistance 1o a
formnula. Casein pratein polviners ace also very reac-
live with varlous organic reagents such as formalde-

Pheto courtesy oF the (ld Fashianed Mikk Paint Co.
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hyde, acid anhydrides, acy! chloricdes, and carlaon
disulfide.

With these characlecisdcs, protein polymers used
coating applicalions tend two afford better workability
ag well as color refraction improvernents “Cross Tride-
ing” of the ingredients of a coating oliers emulsitica-
fiom and stabilizadon advantages as well, according to
Ball. Synergies can also be obtained with other natueal
ingredients such as natural earth jprigmenis

“The molecular weight and size of the proreins as
wiell as their amphotedic nature make them natwrals Tor
dispersions and emulsions, Color enhancernent [soajp)
seEms 1o improve with protein as the binder,” Ball says,
“Tmprovernests in workability (“burtervness”), espe-
cially in high-solids coatings formulations, have heen
well received, Low-solids {gront, paint, sprav) applica-
tors also appreciate fhe Mow and heal properties these
proteins bring w the formulation, Crosslinldang atd
wilel resistance are also advantages due o the charac-
teristics of the large polymer”

Applications for AMCO polymers include use for in-
terior and exterlor "green” coatings used for straw Tale
lwauses, and in stucco, lme paiod, millk paing, plos nat-
ural hwdrautic lime and cementitious wall and ceiling
cowlings, “High plY materials such as lime and cement
are the pettect environments for the prrotein polyimer
o tunction in,”

ARCOY ge involved in the coatings industoy when
wirrking with developers of paints hased on older Lech-
nologies. "Singe then, we have migrated Lo a variety of
yses in the consleuctinn trades. We foous on flebility
wilh regard to product development and technical as-
sistance with the purpose of sirengthening our position
in this growiog market,” Ball explains,

AN hag achieved the best success In growing ils
sales through the use of physical demaonstrations ol the
performandce of coalings containing casein. “We have
found that mere verbiage cannot compare with field
demonstrations and worlk shops,” Ball stes. One chal-
lemge the company wonlinwes W ace is competition
from the dairy indusuy tor milk, and price thaduations
assoclated with the world mille situation.

Despite these dilficnlties, AMUO is committed to ex-
panding the use of casein in numerons markets. The
company opened 4 ness rechnical Facility in
Burlington, NT in Febraary 2007, "This [acility is dedi-
cated exclusively to the manufacture of protein poly-
mers used in industrial appalications and cenlirms ow
commitment fo the Tosiness,” savs Ball

The O1d Fashioned bilk Paint Co. has been paint-
ing historic homes and antigue fumitore, preserving
onginal itemns, and preducing replicas of early furmni-
ture with milk palnt coatings for many vears, The com-
pany's fomulations, acconding o Thileaw, are based
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o casein, lime, earth pigments, and elays, *Our coat-
ings provide deep. rich colors and 2 velvely appearance
as well as afford an “old world’ loak. " she says. They are
suitalle Tor applications wherever synthetic paints can
be used.

“Milk paints have been used since amtiguity, The de-
it of ronsumers for more natural products i con-
Lain no harmlul ingredients that can harm the health of
thase using the products or adversely atfect the envi-
ronment has led to a growing interes! o (hese (momula-
tivsns Treyond gur initial uses in restoratioi and preser-
vation, o inchade in roore regulad’ painting
applications,” notes Thibeau.

sl paints are biodegradable. Because they contain
all nalural ingredients, they are ideally suited for users
that are hypersensitive Lo commercial coalings. As i re-
sult, they are not only appropriate for residencial appli-
cuticrns, It are alse vsefyl for painting sensitve envi-
ronments such as hoespitals, narseries, and narsing
heomes.

The challenge for the Old Fashinned Milk Faimt
Company is getting the word out about its products, “It
is hard for us o compele against the large padnl manu-
facturers and their well-tunded marketing organiza-
tions, They introduce ‘greener’ products that still ave
not whelly natural coalings, and lroem owr perspective
do not really address the issues, |lowever, because they
have such exdensive reach in the marke, we fimd it Jith-
cult 1o be heard,” savs 1hibean.

Vermont Matural Coatings, established only in 20,
is working hard to pet the message out about its new
Polyiwhey natural weond Mnisbies. The hinder in these
formulations is whey protein, which is a by-product of
cheese making,

The company currently ollers o produces, one for
floors and one for furniture. The Polywhey (ueniture
finish is available in gloss, semi-gloss, and satin. Its
Qoor Ginish s available in semi-gloss and satin.

‘The lechnoloey was initally developed Ty e bing
Fuo Guo, an assocate professor in the Department of
Mutriticn and Food Soences at the TIniversity of
vermont. Lhe warer-based (inishes have excellent
scratch, chemical, and water resistance, diy quickly, and
do ol yellowe Compared o maditional finishes, the
PolyWwhey products offer increased densily and viscos-
iy, Towser VOO cantent, a harder and move scrarch re-
sistant [ilm, beller walel resistanoe, T toxicity, and
much lower production costs, states the company. Thelr
flimwability alse makes thern easy o apply with a brush,
gpray gun, or lambs woaol,

For Hebent, being able to mun a successiul business
that irnproves air quality was the priomary driver behind
slarling vermont Marral Coarings. ‘1he second driver
was 1o contribute to the developrent of the local econ-
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omy it vermont and help build infrastructure. “Cheese
making is a comerstone of Venmont's agriculture and
its economy, and placing a business that neeady a Tn-
proscluct of this indusiry in Yermoni's agriculloral center
made good business and enwircnmental sense. We also
beligve that we have rreated a healthy altemative to oil-
laased wood linish,” he emphaszizes. Becanse: the wond
finishes will fit right into the state's clean-and-green
image, they should help sell Vermont wood products,
Laedrr 53Vs,

‘The challenge risht now for Vermont Malureal
Coarings is v create confidence with professionals and
Tl mamne awareness. “Fach of the potential protes-
sional users ol our coatings has esablished themselves
based on their expertise with lmown tools and prod-
ucts. We wani them fo sample our product so they can
see 15 performanece and koo thal il s saler for them
and their customer. To do that, we have Lo Dreak
through their lovalties to familiar products—no small
chinllenge,” stales Heberl,

The comprny Tas usecd iis iniial capital to invest in
a state-of-the-art production line and research and de-
velopment activities, “Our goal is to produce premium
products thial Teverage vataral, renewable components,
W strongly believe Lhat the markelplace can demand
mreat quality and be envirommentally responsible.”

In addition o milk-based products, plant-based oils
and other plan products can serve as raw malerials for
several different components of paint and coating lor-
mulations Soy-Tased products; cashew nutshel] liguid:
vegelable oils such as linseed oil, sunMower oil, pralim
kemel oil, coconut oil, and olive oil; and cellulose hawve
all Taeen nsed 1o prodinee resing, curing agents, surtac-
Lants. detoamers, and other key ingredients for the
paint an<d coating industry,

Soy 1 used in water and allevd-based stains and seal-
ers, as well as alkvd paints and aew water-hased paints
tor architectural and industrial coatings. ln consuruc-
ton prodhects, soy is wsed in voof coatings, adhesives,
and canlks. Soy methyl eswers are wsed as an additive in
paint removers, degreasers, gratito
TETIOYETS, amel as @ low- WO
vehicle-binder in coalings.

tdany ditferent orpes of
sy are available for pro-
ducing these various prod-
ucts, The tvpe of soy oil o
be used depeands upon the
requiremenis of the spe-
cific formulation.
LInmedilied soy ol is the
most cost effective form,
sitys Lhr Lloweewer, il you
Tequire a sov oil to be
linkeul with a synthetic
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chemical such as an aaylate, an oxidized or epoxidized
sew oil may be more suitable,” he nioles.

Cashew nushell liquicd (CINSL] is another plant-
based raw material that can be used for producing raw
wiaterials tor coatings, Cardolile and Palmer
Inernadonal are two leading players in this anea.

According to Dalloos, Cardolite became involved in
the produclion of this interesting raw marerial because
it 4 a unigue molecule that provides several advan-
tages compaved o comventional oil-based products,
The decision hag heen 4 good one for the company,
which recently constructed a new plant in China,

Palmer Internatinnal has been active tn the business
for move than 50 years, and is currently expanding ics
production capiacity in Pennsylvania, with project com-
pletion expected in the first quarter of 2008, The com-
pauy hay also increased ity R&T staff by 30%.

Cardelite has been manulacwmng phenalkamine
curny agents basedt on cardanel (3 n-pentadecadienyl
phenal), which is derivee from CRSL, [or iy years,
Mue to e nixed aliplaticiacomatic smacure of this
componnd, ChSL based products are compatible with
a wide variety of organic sobvents and resing, according
1o Drallons.

Falmrer lnteroatiomai has developed new phenalka-
mine hardeners that are curtently being wsied by sev-
eral potential customers. “CINST. offers the best of hoth
worlds: the swengih and resistance of an aromatic
componnd with the (lexibility of an aliphatic com-
pound.” explaing Palmer.

Hardeners [or epogy 1esins based on CNSL which
are replacements lor polyamide or pelyamide adducted
curing agents, are fast curing ar low temperatures. They
prewide outstanding chemical and water vesistance and
anlicorrosion properties and are avallable for use with
high-solids furmulations. Uxlensive surface preparation
is not required.
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Falrmer Tntemiational also produces a
proprietary me of resins lased on CHNSL
that it markels under the trade vacue
Cashewthane™. These *super” allords pro-
vide the hest characteristios of aliord
chemisiry combined swith the Tew charae-
tertstics of polvurethane chemistey, ac
cording ro Palmer. “We do not think of
ourselves as competing with these tech-
nologies, but cather as complementing
and enhancing them. Cashewthane is a
universal choice in formulating high
salids systermns, allowing developers o re-
uee VOUCs, improve whesion to a myr-
iad of substrates, and belster water and
chemical resistance,” he notes.

As with other producers of ol row
marterials for coatings. the challenge s fo attract inital
intevest in the echnology. There 1s morne awareness
about epoxy curing agends, which have been wvailable
for some Ume. For Pahmer lternatiemal, Cashewduine
is a brand new wohinology, and so convinging compa-
mies 10 even test the product wmkes consideralle effon,
"W have foand, though, that onee companies do Lest
cur resins they lend to become custoaners,” Palmer as-
bz e

Two companies that have focused on developing ad-
ditives based on natural ase malerials from plants in-
clude Cognis Cotparation and Aqualon, a Business
Unit of Hercules Incorporated.

AL Cognis, vegetable oils are key raw materials Tor
many different lypes of additives designed for the painl
and coatings industry. Surfactants ae derivedd from
palm hernel and coconut oils via the preduction of
fatty aleohols. Epoxy cuting agents [polvamides) are
the candensation product of polyamines with dimer
tany acids that are prepared (rom tall oil tatly acids or
other vegetable oil fatty adds. Bio-lased polyals for
polyurethane production are polyfuncionad aleohols
based o, (o example, castor ofl, sovbean oil, palin
leernel oil, 2.

“When it comes 1o additives, performance is the ba-
sic critecia, andd it applies e products made [rom nato-
ral or svnthetic materials,” savs |loppe. “Wherever pos-
sible, Cognis uses batural raw materials. Our broader
picture, though, is to produce susrainable producs. In
many cases, e perflommance of natural materials is ex-
cellent, and we find that our products are incomporated
into a braad specmam of paint and coaring formula
tions.” e conlinues.

He notes thar thers is even a growlng interest in nat-
ural raw materials from indusirial coating producers,
who are beginning to feel more regulalory pressures
with regand 10 VOUs al the same time thal prices for
peuochemical-based ingredients are climbing steadily.
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An g result, they are looking for alternutives that are en-
vironivientally friendly and cosr effective.

Eey exisiing products from Cognis include iis
Misponil® AFX series of surfactanls thal are readily
bicdegradable amd represent a high perlonmance alter-
mative 1o the environmentally problematic alkylphencd
ethoxylates {APEC) wsed in many indusirial processes,
wecording o Hoppe, The Feideration ol German
Industries (BOY bas given Ceeniy’ Thsponl] AFX range
of surfactants its prestigious “BOI Umweltschuleprets”
envirommental award in the “environimentally friendly
products” category for making a significant conuibu-
tion W the sustainable developiment of the Lurapean
chemical industry and o recognition of the innovalive
dexiyn of the product.

Bier-based polyols mackeled under the toade name
Sovernol hy Cognis are used 0 two-coumponent wre-
thane tormulations in wirioos coating applications
such as flooting and where protection is critical, The
naturl oil-based palyvols used in solvent-fres coatings,
according (o Hoppe, ofler impraoved lvdtophobiciy
lenw viscosily, high chiemical stability, and a broad ad-
hesion spectum.

‘Lhe vannpany also has, o1 will soom be introducing,
several new products based on renewable resources.
Ciomgnis Burope launched boamaster 350, # inineral oil-
free defosmer designeed for coad s and adhesives ap-
plications that is VOC-Tree, fogging-lree, and low odor.
The: triglycerides used 10 produce the product come
from rice bran, sovbean, rapeseed, or suntlower oils.
Currently, Cogmis NAEIA s screening this defoamer
ane oher newly developed mineral ail-lres producs
tor peential introduwction o the region, “We need o
first ensure that they meet our teginng] reguirements
frirm a performance and cost arget standpoint betore
going 1o the markel (Mace,” Tloppe explains.

Cogris is also in the process of faunching Loxanal
FFC 200, an emission-tree conlescent developed for
low WOIC coatings fommulations that is produced from
renewalle raw marterials, This second generation coa-
Tescent containg 1% VO and a lighter color compared
L Lhe: fitst generalion product, Edenal EIC-100.
“Optimization moraw material selection and processing
i allowing us W provide Loxanol TFC 200 ar a lower
cosl tor the markel pliuce than Edenol EMC 100,7 Hoppe

wiwvw: coatingstech. org
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comments, In addition, when compared 1o traditional
coalescenty, the produc provides bow odor gioss en-
hancement, improved sceul resistance, and rheology
modifer efficiency. Tosanaol FC 2000 should 1w intro-
chuced to the marlketplace in the whird quarter of 2007.

Tn respoise (o the growing interest in its natural-
based additives, Cognis has expanded surfactant capac-
itv in Kankalkee, 1L, and ethoxvlalion capaciw in
Mauldin, SC. Rescarch and development efforts are fo-
crging on the polental for the nse of esters derived
rom vegetable oilz in paints and coatings, pariicolay
as solvent replacernentys and in similar applications. Tn
prepatation for growing demand. the company is also
expanding its capacity to handle these trpes of products
as well.

Aqualon for many vears has otfersd an extensive line
of cellufose ethers to the pain and coating industry [or
use ay theology modifiersfthickeners, In general, these
addilives are used it architectural paints at a 0. 3-1%
level in the lermulation, sccording to Dagtel, While
synthetic products are also wsed, these nalural materials
dominate the marke) because of their consistent per-
formance. Cellulosic etbers provide a preferred feel
when the paint is stirred, and provide excellent color
compatibility.

In addition to theology modifiers, Aqualon also
manufaciures defoamers for the industey. Recently, the
company extended this product Tine with ils new
Advantage™ AV Defoamer based on vegerable oil. The
non-mineral oil-based produc is designed 1o minbmice
foam-related prollems while reducing enwironmental
impact. “Advantage Av Defoamer reduces or eliminates
both entained and sweface foam that can cause quality,
procduction, and application issues,” says Dautel, “and
it can Le added ar wareing stages ol the process
achieve the desited vesull”

Mo matter what the specille materials are, or whether
the formulations are based on ancient technlques ar
cormpleely new teclnodogy, interest is growing in
(raints and coatings that contain natural ingredients,
“Is an exciting time to be in the green producl Dusi-
ness, " savs Vermont Natural Coatings' Llebert. “tdany
e mancdacturers, builders, designers, and con-
sumers arg leaming alvant and choosing producis that
respect thwe ervvitonmend. &
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