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For chemical-based industries, the ability to make environmentally s
in the long term requires sustainable profits and cash flov



wonld like to begin this article with a acudy in

“porspeciive,” an exercise that man slone. anong

all Tiwring ercalures, is capalbe of nanderiaking.

Working forward from the distant past:

« Za0 yeara agn—Theheginning of the Tossil Toel
Ape: narural gas fivst used to light hovses and
Al =

= L30-1A0 vears apo—Coal burned to produes beat
Mo Teme s o] Tollomae] abrnos) Tmmediatedy

= L0 wedrs froen now—Lhe currently anticipated
depletion ol peocen ol and nacnes] gas Feserves

= 150 yvears from now—"Lle currently anticipared
depleticn ol proven coal resoerves

= TEO years from new—End of the “Fossil Fucl A
(Lasced ~420 years)

Human civilizalions bave actively occupicd vhe
Flanet Earth for the pasc 8,000 yeara, and for 5,760
of Lhose verrs, man dependsd upon wood snd pear
as sources ol material tohae gened Goe boch hearand
lizht. Only for the past 240 vears have foszil fuels (e,
enaly erude oil and s various derivalives; natural pas
and bitumen) played a signiAcant role in civilized
soscic|ivs, and—in this short imespan— ey have only
played rajor, “Trent and cenoee™ mles inche genera-
lium of power for less than 2 centarye-and--half, Based
upony the hear cirven Ty availalle estimates, Tossil
fuels will be depleted within this zame timeframe: the
enming centary-and-g-half, Boughly #0400 yeara o ol
a.total of 6,000 years of civilization. Thinl aboutthis,
and kel Uhis slapwering fact sink In. . L

LFoszil fuels have, from cthe very eginning, been
cornbuasled prineipally as sourees of heat, Tiehd, and
ENEEY, ATGLINHNE Lo an 84.53% <hare of primary
energy consuraption in the world. NOTE: Mon-fossil
sonrees inelude nclear (4,34%% by roclectric o647
a1 other renewables (5.0%, including geothermal,
solar, Hdal, wind, wood, amd wasiel! These numbers
reprezent the 43% of fossil fuel consumption which
is usesd Ton 1 he peneration ol energn: What alour the
remaining 7% which accovnrs for the myrind “other

Far More than. ust
“Good Idea”

By George R. Pilcher, The ChemQuest Group, fnc.

uses” caregnry, containing a vast nnmber af chiermi-
cals routimely derived from tossil fuel Feedstocksss

Fossil Tuels can be consy el bul not combusted.
when they are vsed directly as eonstraction materi-
als, chemival foedstocks, lnbricants, solvenes, waxes,
and other products. Commen esgemples inclade
pecroloum produets nsed in plastics, nacural zas nsed
in fercilicers, and coml tavs used in skin trestiment
products, 1 2007 abowt 22% of total perraleuam prod-
s coms el were for non-combustion use. Natural
Eas o -conmlistion wie acecuntcd lur gl 3% of
totul natural gxs, while non-combuztible chemicals
derived Meam coal reproseniod less than 1% of coal
use? For all mtens and parposes, the orga nic raw
malarial reguirermends for the entive paint and cont-
ngs industry consist af “non-combosded” fssil fcls,
which means that it is1't a large slice—less chan 2%
of all fossil fuel consum paion, Monclheless, as fossil
fuels become searcer, they are Hkely to be shifted
Fremm the “other uses” calogory to sustain energy
production, se the need for industries like paint and
coEtings Lo conver! to sustainable produces and pro-
cezses With be cven maors inwense imvhe Tulore, This
is o sobering thouglhr that receives great lip service
throughm the glabal paing and ceatings ndustry,
bt distnayingly litthe substancive action.

Much has been made of “zreen” choinisd ey Tor
plustics. fuel, and paints and coatings. This makes
eminently gond sensc, hecause pelrolewm-base:|
chemistries will evenrually require alternacives
there s only soonech ol o che grenndd, and o nwre.
Replacing fossil tuels and fossil-hased chomicals,
hiweyver, canmcd happen overnight, nor should it

For chemical-based induseries, che ability to make
envirenmentally sustainable chunpes in the lene
term requires sustainable profts and cash o in the
short term. “Green” chemistry develomnent con-
tinnes, it to what degree docs ir aMecr the varinna
avgernrels ul fthe coutings indastry? These chemis-
tries trom novel, non-petroleum eogroes #re ollen
My Cx pehalve than their petrolenm-based analogss.




Sustainability in the Paints and Coatings Industry

With crude ol prives displaving ]

frenetic behavior cvoer fhe pas 12
meaths, going from o historic I
Tevae ol - 23764 per Bwere] oo April
20, 2020 alenshing a harrage of
arbicles 10 nows services slobally,
and causing oil srocks i vl 1o
i 00 paer barrel on March 17
20821, e i T likaely average pries
for 20021F i frirecast) of the mid-%50s
pot barrel cam these new chemistries
ralee a suMcienlly siable cnirdo inle the
wTlows coatings segments and regional
rova rke s foe Lhern v weapaice sl maintaim
aalid, commercially wialle fenthnld? The
COWe 110-19 pandernie set many dominees
rmbling inn each oo Tier, and cach dom-
mo thac hits the ground has che potential
{0 ulMecy gy nomber of economic forees
that may puta damper on signilicant
vronwrth in Biosoureed material for paint
and coalings, al least for Lhe pear-lerm
futre. The more imparcant question,
howoyer, s "SHOU L relatively Low
average prices forerwde piel s dampere an
sigmificant preneth in bigsovreed maverind
Fewre prainn arned comtings® Troomy vicw, The
apwer I a qualified @ N0

Why "gualified,” amd why RO L
addresz theae bweoguesiions, i is nec-
vasary tu begin defining the loag-term
iasics thal are corrently, aud imliccrime-
imarely, reprasenced by “green,” “sus-
tainahle” *hivsomroed? “reevelable™
and a few other terms Such corms have
herelotore been wsed by somie writers
and advocates in limied, even apecilic,
terims: i general, howeswer, they tend to
b wsed inlerchanpgeally, which dramal-
ieally dilutes both cheir meaning and
Mheir abilive 1o adddress both ehunge uml
the actions necessary tocMectchange.

The enly term that covers both the
praducts char we need voodevelop Toe the
future, and the tvpes of actions that we
necd Lo ek Lo develop chuse prodoets
1z “sustainable.” Sustainahle rasy mare-
rialss sustainghble fnished products; sus-
tainable processes. The Tnited Nations
Jedines "sustaimabilicy™ in a list of 17
goals®, all of which are ultimately depen-
dun upon cach olber; some. such us
“Mo Poverty™ “Fero TTithgar,” “Gender
Fepualily,” “Bedueed Inéqualities,” and
several nthers, are JiMienl oo eo steps
Lhat specialty chemical manufasturers
and end-users will need 1o larmel as woo
move into the tuture, A few of those
Pillars, hevcever, reprosent gspival onal
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wnalz that showld definitely inform the
arrategie planniig proeess tor specialy
choemical indusvics, 0 geoeral, and
rhe paints and eoarings mdostey. in
particular Tliey wre as Tollows:

1, Clesn Waler and Sanitizalion
2, AlToedable and Clean Rnergey
G, Frluatey Trnreatinm and

Infrastructure

. Huztainnble Cities and Conununicies
Respruasible Consumption and
Produciinn

& Chimnale Aciion

7, Lifc Bolowe the Waler

%, Life on Tand

All of clisse sustoinability 1ssues have
either diveol or nindireer relalionghips
wirh fosail fuels, carbon dioxide and
orher preenhouse gases, volatibe orgmic
compnunds (VOO viosoureed matarials,
7y of the ot ssoes that we tend
T s AL wilT U e cdrren] s
and processes that are dependent upoa
foesil fucls, and alse with he replacemen
preducts and processes not hased wpon
fozsl fuels that will be regquired i the
Milure, shen the “Fosail Tuel Ape™ has
TUn itz course. Less easily mboited s che
fuet that all of These “pillars™ wre inlerme-
Tated, although some of che conneccions
are certalnly more obvious than otiers,

“onetheless, with the passage ol
tine, tlie palar amd coarings industry
s e lremely Tele o play g direc) and
vital pole i at least edgh of the United
Mations 17 pillars, T s cherefore, e
[ it to kegin changing from the very
general usape of mualliple werms e
deserile, In averyvague manner, lzsues
that ultimateby have to dewith meving
wacay (o eavw materials chac are hased
upon fossil fuels; embracing enerpne
sorgrees dhat are e derived Teom Doasil
fuels; and developing processes that do
not penerale carhon dioside or other
groenhouse Fases.

Lweonkd supeest thal the term "sus-
tainable,” when used in the paint and

~d

ok

o

cosElings indusiry—and s pacd in

thisartiele  showld fncorporate ar

lirast the follwing elenems, nod
necessarily inn 1 his order and nee

necessarily at the same thne. These

are vferacnts of stoatewy, wlloeall,
and planning and implementing
stratesy tnkes both time ancl care-

Ml thoughl:

L. Rawe malervigls derived Froam

blosourees

BN

I'ood nze/crop-based. Exarnpus
weralale] T comm amid sovlemng:
augar cane and sugar beets. Tl
should, in general, be wvonled, al-
thegh srne e may e unavodid-
able—e.g, sensible oo productive
wse ol soed oibs sucl s sovhean,
cnennut, cor, and rape seed ore
cuuTently s, and oy nood o
Taes Tove chi: TgreseweaTio Muture, at
least to wome degres.

Wiore Interes shooold e
Focused nn non-food oils, hoswe-
v, such as CNSL (eashew nal-
shel o), easror Tean, Jatro
phin, karoja (bdillemin pinmae,
pelana, Larmsang (Calophs T
inephyllum?, neent, mbber rree
seeeed, aahwa vif amd olhers.

The sarme: foebadh increasing,
el altering the forns oo starcel-
s, curkenl Ty deaived Teom covn,
wheat, rice ad potatoes o starcli-
e chewtved Leomm wan-Taead sowrees,
such as corn stover (mrewns, husls
] lesves); cattails; bulliushes;
wehial siewwe and othears,

. Won-fond use. The leading ex-

ample i currently biomass Tmom
agrichliaml waslo, Bt there are
many other sowrees, potental
seaTees, such as sawedusl, harle
md wond chips, zarbare, etal

. Nou-food, non-lannd use. A

good weample belop curendls
explnred is the use of carbon
dioxide as a starting ouate-

rral for makiog g varieoy of
carbon based chemicals; this
valogony should alsoe covor
water craps, such as algae md
non-teod plants Mroen s hich oz,
starehes, suzars and biomass
could be derived,

2. Less toxic raw macerials

a4, locreasing use of walerborne

waines @ nd cnatings, especially
= .

]



ilthe warngunt ol ea-<nlvonks
VO cralescent WU plasticizer
denmtand can be redueed [
o near-ween (207

h. Comtinnal impeesciments in
crosslinling reactions to elimi-
Tl Jsourvanales, axividines, ol

¢ Beduelion inuse ol pigments
that contain heavy metals, and
pigmients that are known or sus-
pocled carainngens, erarngens,
andfor muragens.

d. Replacement of catalyys, emul-
sifiers, ote,, such as omgEnolin
cronpinids, APTCY (allorphened
ethievlates), FOA | perflu-
aredelanpic acidy snd ntheas
that hawe been alhiown o have
negative health and for enviren-
mnental oMeees,

e, 100%, sulids paint ancd coatioes
Thal seguiee no VO components,
in koth powrder mad Houid ferm

A, Lsss onerpge-inlenaive prcnssss,
sueh as advances In compact pro-
CesEes 11 autonotive,?

4 Produccs thao can be either recy
cled into ditferent articles of vguyl
o greal el value, or down-cvelad
fallerring cheir effective use
pericd—puimes aml contings that
will nnt interfere with converting
the substrates to which they have
B applicd into nther arcicles

5. woste reduction—Products chal
cun by complewsly recyeled: eape-
clally polymers that can be eqsily
duel counpmically “unzipped™ o
that cheir starting coanpoets can
by reasced o cither the saine—uor
difeeene polymers

The 1z neochiny wrong with keeping
the leems “grcen™ and “hiosoureed”
ter dizcuss one aspect of sustuinability,
whicis rwa marerials derived Teom
newi-feesail fuel sourees —but iv should
mwan semclhing, nel just T g calch-all
[hrase used o “Ereerwasll”™ a peoduct
or process, Ylore Lo Uhe poinl, o™
alone s onle nne approach toa paine
and coatngs industry that s producing
sustainalle prenduces, There will need
to he several svnergistically matehed
approaches 1o s cnergy usase, Tio-
degradahilicy, recyelability, sud lowers
o tosdeity that will mewd o e biaill
cithar inca the prodoces or emploved o

manufacture the prodocts, T ene looks
at the situalion in chis manner, it just
makes senze o bepin thinking abour,
and planning for, painl aud voalings
preclucls thar are truly “sustainable,”
racher than merely "groem.”

Taking a look at global macroeconomies,

we project:

«  Demand forcrade ol in 2020 waz
022 millian barrels per day, a 9%
decline from 2014,

= (T siznal importance to the wlobal
paint and comings value chain, fhera
i genetally a 2-3% foccasionally a5
grear as 3% change in roe maleisl
cogts Tor eyvory $10Da rrel change in
thi price of Brent Crude,

= LLE, supply of <haleoil and aleer
native fuels such as ethanol has
inereazed, Lo 20&, the TToiued Stares
bucame the Targest global producer of
il and Is eurrencly 4 nel ewperfer ol
vil. Thiz iy likely to remain che situa
liown, atr least for the near tenm *

+ Since vhe price ol crude oil is
denominated o L5, dollars, wnd ol

rransnctons ave paid in UL8. dollars,

oif pricime weakens as the LS, dodlar

strengrhens

«  With regard to petrochemical prices,

it I clifheult to ook with any reason-

alle cervainry beyond 2023 hecanse:

e Extraceing technology is eoncinu-
omzly improving, leading to Jewer
prnd e i ol s

o Ackons laken by OTFRC gl
rcasures taken by individual
conimtiies, such ns Saudi Arabia
utie] Fousda, Lo cithwer decrease ar
increase produccinn, can hasre opro-
fownl etfect on the price of crmde,

3 Feonumie greve Tod mives crn-
sumticn, but many factors such
ag 200 L1-19, recessions, ol al.)
canned e aceiealely anticipated.

7 Cosl el reneswable cunergy 3 decline
ing, hutitis noc possible o predier
for howe long: the price decliog wall
Tl o what poing i w i1 stahilize.

Since many coatings raw materi-
als are derived Tromes] their price s
affecred the cost of oil. ffigare 1 looks at
a F-vear historw throogh Mlavch 2028,
oithe price ol West Toxas Tnoermediate.

Figure T alandemonscrates that o
pricing sl “overage pricing” in
ineremenls ol alou N years and

FIGURE 1—=Afesl Texas Imtermediate Gil Price, 10-year Rlstory (shaded bars are recesslons and other econamit
events—such as COVID- T9—that hawe had A sfgniflcant efect onoll pricing)
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Sustainability in the Paints and Coatings Industry

corresponds oo glolal events Tke the history, e can see a similar shifrin pliees it at approsimately 335 per harrel
Great Regcssion of 2008 aad, most pricing i e wiorementioned Hime- in December 2025, as shown in Fieare 3
recently, the COV11-19 panderie, Wild trames. as shown in Fogwe 2, When all is suid and done, paing wad
fluctuations date as fir back as the 19408 Althoogh the precipitous doup thar cuarings are definilely affected by global
and 1950k oil has expericneed during the firg and regional econamic faciors, capecially
If wre TUET W 3L rention oo Tieent guarter of 2020 s sunniny, an early- wlien one or rgre of those factors, such
Crude pricing, and looking at the recent Warch Tiend Crade price foreeast™ as the price of erude oil, have a direct

FIGURE 2—Erent Crinde 0il Prices, Past 10 Years, through March 204
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cifeer on raw matecial costs. Nonethe-
ez, the price and awailahilivg ol cegde
nil are only two, albeitvery important,
Ficlors indelermining how the global
and regiomal paint and cnalings induscey
will performm ar any given time. What
ek the price ol ofl will have on bio-
sotrced materials, in general, cannothe
hnvwn for certain, but it 3 reasenable to
poait rhal The dy reamies driving dhe ose
of bosoureed materials are somewhat
JilTerent chan those driving the use of
petrochertical-Tased analogs, incled-
iy reyulatory fiot. health and safety
LG T s, LT FT rlIL‘:l’Il.,"il il_-,tim_‘sJ CIIETEY
PEqUITEIENTS, CONELmEr prelerenees, ol
al, There 1s. theredore, no reasen oo be-
liewe thar rhe price of erade vl will g
any greater effect an interest in, and uze

of. rnore susbuinable painis and coalinss
i the post-CoRT world chan irdid an
the pre COW 1L world,

Binzowrced marerials, are renewable on
o Torine basts cacleyear, and wre, Lhere-
lore, somerimes reterred to og “renow-
ahle chemistry,” bur really shoukl be
fealdad imto vhe comeapl of “ausiaiialle
chermiscry™ hecause these marerialz
will become an ineredsingly neocssary
componenl ol Tutdre pradoct analogs
of rawr materialz and finished products
that were onee praduces Mrom Tossil
Ml eomponents.

TAELE 1—Biosourced Materials: Origins and High-Leved Considerations

T - ls » = P 1 I
I NETE Lnere 0 re@sol
bel 0 I
p.
- ¥
L o N wrrd
i}'i'f.? Ir_, I:_II_-I L/ WO

Mo matter the name, it iz chemistry that
e s lving organie feedstock, through
a variety ol chomical procesacs, lo peoduece
nseful chemieals that can serve a8 finished
proaducy componients or as reastants
produce abroad range of spaecialey chom-
ieals, inehding olivomers and pelymers.
Tohde d nilTers wn gvoryice of sorne fvpes
ot eropy and feedsiocls used oo produce
sustainable, biobused row materinls.

MAil FEEDSTOCKS EXAMPLE (RGPS PRINCIPAL CHEMICAL PROCESSES : ERAMPLE USES | HiGH-LEVEL COMSIDERATIONS
» SEybedn I |« Must Expenslva
QLS - fapeseed » Tiansestermication -+ [aféasel = Bitdimspt - Transportzble [Enzrgy Seasc)
+ Palm v Citlabysts = (eflalc | + itulriple Qieting | = Faslly f2daee
- Jatrapha Luvcas | - Storable
e . T = Otrecl Formentation s 5 = Krdemmtehy Expansive
frains: Corm, ifeat, Rye. Milet, | Eayrmatle Patlviays: | Eﬂ@n[:-. - + Easily Trassported & Stored
SARILHE, _ ngggﬂu.::ﬂ. o — Starch = Fermantatila Sugars —» Alcohals | %ﬁngllltil;mmers] - Ensily Lanvartrd tn Sugar
e ! anl Oiher Chernicals i + Fouti Crops
« Ethatid
= Jutznol {4 lsnAters]
[ : « Gther Fusls - Wodratrly Bxpensive
SUCARS E éﬁtﬁiﬁw " = Birect Formentation = Falyativirae Terapathadate o Ol Saroe of
. Sm}harcane i « Cataryeis [Bleoligis = Gtaer ClembcHs) = Be-ropralie Furpanteble Supar
i - SIRTE drid + Processing Must Ee immadiate
|+ THtaaedol
» Marmy ofher chemicals
| [g;«ggﬁ Swrrgaunt « Lanst Expensive
A » Farmairt 3han i v Lo Buslk. Density
J1mass v g e « Pyrolysis (Symugas = Methare; Ble-gil; Biochar) ; {Tranzpart Limited|
« Liastes 400 Resigyas G o 00T + Mary Chamias Stor bl
| « Shisd Bilazian Woady Craps + Gasifictic §P0G G ¢ G =+ Symgas + Slag) 2 2 %ﬂz EP S
(SR —Paar, Wil et 2l | » Ffizelt Frocassing
| —

smurce: The ChemBnass Sraip. Ine
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Sustainabitity in the Paints and Coatings Industry

LE o consiclers alf uses of biosoureed Lirbased, suslain- T o : indusitiul and
: Yinle the growth i it u
chumistry, Table 2 offers some insgghi able produets. ! ile the g n sofve sage institntiona) cleanars

it sedeeted chemicals that currencly Since Lhe paint and in cootings is ﬂﬂf? about 1-2% (ML and orhers)
appeat to hnld che grearest potcatial for enatings indusrry cnmpuund amnirel growth rofe igeatinmid by
large-seale futuree use, many of which TUPTENerts, L & Chemuest enhe 55

hold prlential for use fn the srea of paings globalhasis, the (EﬁﬁR), siistainnble sofvents Q’fﬂWﬂ? Billiun-%6 billio,

and coatings; the bivsonreed rmatera Ly largestusage cat- in mﬂﬁngs shows & ftrster growth and the ghhal sol-
Tertn which they are being produeed: cweny for solvents, vont marlet for all

the chemical pathways wsed to comvert this iz a narursl fﬂf?—ﬂppmﬁmﬁfef]r 6-7% CAGR. anlvenls is csfimated

bicnnaterials inlothese chemicals g area in which o be 535 Tillian G40

for which applicacions these suseainahly e concenlte research, horh for raw bilhon, while the growLh in solvent asage

produced chemicals are either curtently material supplices and paintand eoalings 0 enatings s only abouc 1-2% compoum]

heing nsed, o loewhich there appears 1o Qormularors (izuee 51 unnual geowth rale (C AL, sustain-

be signileant petential for Muture nse, T 200200, The worldwide markel for able sulvents growth in oo ings shews
bivbased salvents usod inall applications afaster grovet b rate —approximataly

PAINTS AHD COATINGS: i, Trbes; coatings; adhesives; hogsehold, #-744 AL as they make headwear in

OPPORTUNITIES FOR

SUSTAINABLE CHEMISTRY

The breakdown on ol cumponents (Froen FIGLRE 4—Global PaTnt and Coatings Industry, by Componenl (Velume), 2020, 38.9 MMT*

any sourer, petrochemical or biomateri- {does not include 23.6 MMT waler)

alg) used in paint snd coatings produ-

tiomn in the wlobal coacings market in Solvents, 7.6 RERT Aclditivey, 1,5 MMT

2020 iz illusteged in Pgure 4.

T 2020 estimaces (netod as 2020e),
approximalely 38.9 MATT of chemi-
cals in the form of pigments, resing,
solvents, wid additives wie nsed in
Lhe glabal production of paincs and
coalings, & large caroporey (12,5 MAEIT) MMT
s etnprrised of plgments, and it s safe
I say that inerganic plemencs, such as
titaniue dioxide, fllers, snd other inor
gunic-colored pigments can never b
sourced from binmateriuls, although ic

Eximridars(Fillars, 7.0 MY

Teanlurn Dissidn, &4 MGFT
. tnonganly eglared

pripiinaes; DA HIMT
————
' l\___ Citganfc cokarad

Pigments, 12.5

is posaible thul some may be mede from Reskes, 17.1 MitdT ‘.: g ents, 0.2 NN
slslaginable sources, suvh ax iren, which \

iz indefinilety reevelable. Sone urganic AT w llllon Motrt s Diars, 07 MMT
pigments may b sble touse sustainallo

Precirso i.'hEl'n[EEl'}'. Tsed, as the eraph “urie: T Chumioest Grown, In:,

shows, colored organic plgments rep-

resent only a smallsliver (0.2 BUMT by
volume, of tolal pigment comsumption. FIGURE 5—Satvent Wse ny Markel, by Yolume [20718)
Proclucers of these ingrerials, howevor

Pilmts &

conatantly strive to reduce the enerey Ciher Coatings
necded o mand fclure the pigmen s, marketa Sn
mininize the waste, and maximize the Laidl y.

yield. L this regarnd, pigment manofe- ‘

turers gre contribating Ly the overall Bt ke

sustainabilicy of paints and comtings, o

SUSTAINABLE SOLVEMNTS - Hleanng
Producs

Although pigmments may ner present the T AHIS Gas 11%

st FEnilcant opportenity for gse in L

suslaimable products, orsanic solvencs “Mitesives & Sealants, asphalt produsdios,

used in paines and coatings do, A por- cesmatios, foned & oeverags procassing, mlting

tiewn of all rowe maleriuls uzed in coatimgs, ceaeratiens, pelraleam refining, e

the zolvanl vategory is large, and appears Sanre: The Chemiucs, o, .. estimates

tuffer quite a lew gpportumities for
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THBLE 2—5elected Bivsourced Chemicals That Currently Hald Premise for Significant Fulure Use
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Sustainability in the Paints and Coatings Industry

replacing sumie petroletum-hased, con-
ventional salvenls, Crowth will certainly
vonlinue into the fresecalle luture, albeit
ata leswel rale, given the emdronmental
and regulatory prossine on the wee of
anlventy, rowardless of souwrer, and 5 Josine
toreduce the depuenlenes on petrochem-
ieal solvents in the major paing-prodocing
ghbal regions—Morth Aumerica, Furope,
i Asia-Pacilic,

Sustainable salvencs cuninelude o
variery ol prosducts, such as biohased
ethanod from corn, and incthyl sovate
Mo sevbean oil, Bioetha o] is usoed
largely as a bl with gasoline but coan
e wsed in many coatings lormy lugdons to
replace petrovhemical-derived echanol.
Blethyl sovate is preaduced by transester-
il ion of sova fatcr acid wich ingl kang],
bdethy] soyale is the prineipal component
of bivdiessl fuel and has thye porentiul for
use a5 8 solvent in certain cppes of paines
ard coatings. Fatly acid methyl esters
(FAME]), generally referved 1o us “preen
sobvents” rhal wee analopous to methy]
sovate, are bindegradalile el may not be
cansidere] o be VOC: depending upon
nzage and the regulaiory cnviromnent in
which they are being used.

Cehyl Tartale is another “green
sodvent,” az long as i ia produrece] from
the eslerification of bicethanal and
biclactic aeid thar is guining traction as
a replacoment for a variety of comimonly
used moygenalad peirochemical-derived
sobvents, Lactare eater solvents cun he
used in many industrial coaringa.

Etliwl acetare, a-lwitancl, and weetons,
thaugh rormally sonrced fram potiro-
chiemical stowcks, oo n be produced throngh
Fermmentarion of sugars from renewesble
teedstocks. These solvents ae selectivels
st 1 paints, coatings, and inboy, Tse
i5 notauars nlinl, however, partly as a
result of price and parly sy g resobt of the
fact thal “partialby” sustainable donea not
Appear to resonabe in @ signifcant manner
with crdeusers, This iz a shame, hecause
the road between “pelrochemical-based
paitHs and coatings™ and “snslainable
paings and couings” is likely to be paved
wilh "partally sustainable painls gnd
eratings” a8 prowress s made over rime.
Do purential marlering sedulion Lo this
issue is lo delermine the actual percent
apr of biomarerial that is ysed in any given
paintand cogtings product andfor line of
products, by assessing ) T ratio of Carbon
14 1o arbon 12, using ASTRT Thafes,
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FIGURE G—Amgsphetic Carhon Dioxide

PGS
neutr

%o pez Rac crcliviky.pu.com™

whieh indicanes hione mgeh of the toeal
formaulation is from sustainable, Biclusd
coanporen s, This bas the putential tohe
an importanc markecing toaad, i emplowed
inchie: riyht wo, {See diseussinn labor i
this arcicle for derails

Derived from citms rinds, d-Timomeng is
a suslainable solvenl now connnonby used
i eleaning produees for boeh ingdy st rial
wrcd howsehuld upplications and cereainly
haz the potential tohe ised ws o aliphatic
solventin alkyvids, and perhaps ocher coa-
TIVES & T

Althongls Moreh America was un
warle widopler ol sustuinable solvents
(307 share o the worldivide “wreen®
salvonl muarket 10 20247, all plobal
reyions are considering  or aro alroady
using—preen sl yinable sobrents.
Monetheless, petraleun-liasod solves
ave: low-cosl, readily available. writh a
well eztablished inlras roc gy, and
provide o low carbon footprint as a
result of process ellicicney, all of which
offer siznificant headwrinds for greon
austainable solvents with their assocl-
ated feedstock costs and more comples
manlfaciuring processes, These, in
turn, affect the cost of these syzamuble
ricrials, Manufuctarers of suzcainable
golvene chemiztry, however, contimes
thedr rescarch Tnto ways to male thear
anlvencs more eanmercially gvailable
amd ceomomicully viabbe.

ons production

pheiz

SUSTAINABLE RESIHS

Another way lor green chemistry fo
caer the paint and eoatings husiness
iz thraugh the production of biobased
mnoniers that are nsed vmake impor-
anl polyniers for paints and coatings.
Betore discussing hese mononwrs, it is
impurtant tor remind ourselves thar a cy g
of “sustainable® resin has been nsed for
severial centuries, even though s immi-
nerl deanise has been predicted for the
past six decades: allvd resin chemisiry,
ATkl resins, both traditional solvent
borne (58 and nes weaterborme (A E)
werniomns that have been slowdy introduced
OVET thi past RO yoars O 8, continne T
stymmie those who cannol imagine whe
they areanill around. fart of the reason
is that emerging coonomive nocel g,
anlid, provecn coatings that ave easily
manutactured, with boch prodective amd
docoralive potential, =ase of applicacion
and affordalaliny, Alkvds also typleadly
comlyin 2 certain percentag: ol iobasod
crtent, Mream plant oils, that pives them
“rreen faustainahle™ conlanl. Faen i
more doeveluped regions of the world,
countries such as Chine 50T wse alkoyds
in significant quantries- as much as 15%
of all paines and coglings produced in
Ching anl Southeast Asia are based on
allord platliormes To e Lnived Stares, this
nymher &5 much smaller (A-4%0, e icis
atahle, and The aclual volumme of alksd




reaing, paineg and coatings is ineTcusing at
very close to the same pace as the oeerall
Painn anel codlings market.

Because allonds cypically coulain
significant amounts of Blohased comeent
leem seed mils, they bave an automatic
head srart wichin the contex ) ol “peinls
are) voulings,” and increased use of
alkwds isheing cocewraged by work in
both resin and coatings labarararices, such
as OO Polyonees in Cohambas, (i ac
aniveraities and rescarch s ilooes, such
e the University of Alkron's Polymar
Tnginearing Doparimenl, chuired by
Professor karl: Do Soucelk, Ph.T,

Morlh Tiakoly Stote Universicy, and the
LIniversity ol Sourhcen Wississippd; axh
ut inclependent, third parey rescarch
insticiles, such as e Clemt aest
Technology [nstitute, in Soulh Boslon,
VA, led by Longlas Corvizan, PhiT, vice
president. Thery is, currently, significant
interest in the potential foe wabcrbnorne
alkyd dinpersions that can be produced
without resorc tohigh Tevels of sorfae-
vanls, That said. there is o mrent deal of
potential graesahin the use ol uoy fesins
based wliolly or in part on bio-derived
AT,
but—dezpice a
LUTLUITL AT L

Because nittyds typicaily contain

FIGURE 7—Evolvlig Inberest In Biobased Materials

How important are biobased materials to you when
developing new products?
1004
a5
® More lportaet than Ave
B0 years agn
o Same importance 2% five
L] YeIrs ago
209 Less rnportant than fue
I |
0% a
Coatings Mstributor  Raw Material
Manufacturar Manufacturer

S s The Chomalpest S p, e Snenpss - Qo Jouncal”

Penckueta parricipacing in the woluntary
laheling initiarive have their biobased
conlenl measured using AFTRE DOHAG ms
Parcof the certificarion process.

(e presuimes, withowt knovwig for
cerrain, Fhat che “mringmim bhickased
content” required in produets subject
Tk b " BigPrelermad” guidelines will be
cerrified Iy the
muanufacTurers,
Tesr ary wendors

ot proaccive SIGUHRANL iaunts o ent should attempt
work be done by f_‘ T SRR ey h ' i anyslivhl-of-
lrarweard-lenad- o il hand subterfuge,
ing conpanies b, the

o sstainable 0; ; Fiohased concen
epaxies, poly- it aed b . ofacoatingcan he
celers, polvhy- - ' Y demerming s
dric alochnla, w0 resiy gan coatings ‘acoratories carben dating,
pulrbasic acids, This e Lhod mea-
eral.—1he work necossary to do this iy aures and commpares the ratio of Carbon 14

largely ahead of us, nothehind us.

The L8, Lepartment of Agricultiuee
(LSRG created a progea i calld
“Riolreferred™ to stimulate invesoment
and production al tenewalle feodstocks
tu ereate binbased vaw materials. Tadoral
Taw, thes Fecloral Acquisilion Besulation,
and Urestdential Lxecutive Chrders
divcct tha all foderal agencies purchasze
binhazed products in carcgorios ideatificd
by the DEL, Lo date, US10aA has (denci-
fed 139 cateporios .o, cles ners, carpet,
lubricants, paints, et al.) of Mohased
praduces for which ageneices and their
conttractors honve purchasing reguie-
rencs Fach imamdalory parehasing
category specifies the mininnum halwased
conlem To produects within the eatesory.

(0 1o Carhan 12 P30 n the codning, M2
forms oo atmosphere as cosmic rovs
inlerdc ) witle mivengen SN The pereent-
age of hiobased material i= simgly the ragieo
af 162 (L. e carbom, from Bosources),
divided by cotal carban (e, new carhoen
plus “uld” curbon, from petrolewny. Sgore
fi desscriles the snmrea ol 0.
Apprezinmately 99% of abnospheric
O ishased on Crthe ovher 15 of GO, is
hazed on ¥ The half-lite of -4 =2 5,700
weAts, which mewns thal afler 00 I
tormed and after 5. 700 vears, 14 al the
M s Lo M afler another 5,700
veara, Le ot the remaining O docays 1o
V2L Sinee erude wil, natural gas, shale oil,
hicumen, and nther foasil Tal feedsiocks
were tormed about 100 million vears

agin, Lheit curbon content s 1005124
Liwing planca, and animals ha et hose
plants, are constantly ingeating (s,
CORN AT e 1% M0, Llslng sensi-
tive radiommerric rechnigues (soe ASTR
Taadisd- 20k “Srandard Test Methods for
Bretermining che Tialvsod Qondenl of
Solid, Lignid. and Gazeous Samples
Using Radioca rlon analysis™, it is poz-
sible to quantify bow mweh *Cand 47 s
in the coaling, and this ratio con be used
tr conform o a susrainalle choemisiey
spocifieation for biobased montenc.

Tr the TISTaA TP leeted progiam,
areel vsinyg the LS Hinl oo Product
Calogories", ome van see thatthe Ly,
federal government is required 1o
purihisos
«  Exterior paint and coatings with =

biobased content of 3%
v Solventharne intevior paints aned coat-

ings witl a biolosed contenc of 657%

» VWaterborne thoerioe parnis amd cout-

inps with a bivbased conrent of 20%
» Traffic and zone-marking pains

wilh o bobused content of 20%.

Thut*s the LS, federal government.
What alour the indusd Fal sector?
Bevond the “greenwashing™ thac s
omnipeesend in Vhe plobal paint ad
comtings market, one wordors wlal
supplicrs, disitibutors, and formulators
actwally think alaut Bietased maneei-
ala, Trs survey of 161 coarings experts,
the Eurapedrt Cootines Tnanal (RO
vonfirnwd some interesting trends. In
Figure 7 there s a clear indication that
inturest in bishased materials is growing.
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Hatw iy s intereat 1 o 1o 19w
material 4 oo Lhings wsing nmaterial in
commercial applications is quile snolther
Ihing, Respondents o the £0F zumoy,
hwever, odlered insizhls oo headwinds
facing bivbased ramr macerials, shown in
Figure #. T should cone as no surprise
that the costpee e mE s comeern wis
Hhie wreatest, A1 other concerns carrvied
more o less 1 e same welght and were

grouped together 2 “AN Clher Concers”

FIGURE 3—Headwinds Affacting Sichased Matedats

The mos intriguwing aspock of this
survey is the thoe hovizon before the
rewprarnlents Telr that hiobased materials
wrld he positioned a5 an importanl
aspoct of Lhe global paints and coatings
g et space. Moal respondenis felt
theze materinls were three five yoars
awy, bulw ool insignificant number of
respnndents placed the lmelrane a
SevED ¥EUrs out,

What are the concerns and headwinds facing biohased
materiais?

Toatimgs Mzauiactarer ChstrHmsto:r Raow Mtatecial Manufsciore:

A pther RUnEETEE

W Logtperformansa

Snurces: Tre Chemi st Growp, o Lircgean Cualings el

FIGURE 9—Cosl{Performance Consaderations fer Biohased Chemistry

When will the cost/performance ratio for biobased
chemistry be more acceptakble than the current state?

1%
o ¥ yoars
B :
a0%
5 years
204 W 3 years
0%

Raw Material
Manufacturer

Caatings Manufactuver BMstrsbeuter

Sunriee: Tha C-emQuest Canp, Inc.; Furcesgi Ceal s Joureel”
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BEYOND THE "BIO BUZZ"

The results of the Europeon Comifngs
Jowtroed avlicle support “Anderson’s
Aoiom, T Hest pramnlgated in 2000 Ty
Susun k. Anderso, peominent coatings
and adhesives indysory ehaerver el
specialty chemicals managomenc con -
salianl, amd director, The Chen uest
Lrronp, Tog., T wils
Prerfiaps 5-8% of individoal con-
sumers will pay @ 23% premium for
“meeen T painl . (Sstainaddiet i ae
Wt @ coneept fived (A the avorage con
Guimer's rocabnalory,) in the world of
Induserial eoarfngs, hewerer, wou dee
untihely to e able fo command a pre-
rafue fow etk fhar ore Miireen,”
“rpErainahle,” “hinsourced,™ are
Felter Jor the environment, made with
fess encrgy, or produced wirh o lower
virkon footprine. You are, hawever,
raove ekl fo aolieve w omore firvored
starus™ by selling auch products at
cored [Hve pric i and reallzing o
EreEner share af ey grived cuslamers
bosiness, as o resolt.

There is greater interest in
biobased materinis, Bt it

needs to be expaned into

an interest in “sustuinable
products and pracesses,”
because that is wiaf the
future will requise us we
approach the enf of the

fossil fuel age.

Ther: is greurer interest in bivhased
meaterials, bt i needs wohe cxpanded
inly an interest n “sustainable prodocty
and processes” becase That is whal
the future will require as we approach
the erd o the Tossil foel ape, Curenty,
rhings really come down tra common
huedle thal wll new rawe material produc-
ers face i che painrs and coarings arena
A that paint and coatigs prodocers
face, in turn, incheie encd-use custnmees: 3
custiperformance ratio. 16 a new marerial
i& mede ex peansive, 11 mmst proeide one



or more positive atteibaces thac justily
the higgher prics. One of these attributes
might very well b "susiainability,” which
will zatisfy a waricty of national and local
regidatory mandares and ba ol comprel -
lirg intwrest o o certain percencage of
knith Tusinesses und consumers for whom
“gustainabilicy™ adds value o product
and justittes its value-added peicing, For
Lha: majority of users of paines and enai-
ings, however, the tipping point where
“raluc-added” priciag of sustainable
products meecs the “ooer/pere lor aanes”
reguirements of the industry is going (o
g ininnemm of five—seven years inkn
the fuure, and 1here g no yaarantees
that chey will mear all eriveris implied by
the term “sustainable”

Currently, the percenrage of husi-
nesses and consumers with a secious
rerest i manulacueeing el marke-
iy sustainable preducts and articles is
quile o, bun vver time it must increase,
and it will increase, aslong as every
participant tn the walue chain dogs s
[Tl 0 cogloeer more sustainahle raw
malerisls, loruse in more sustainable
products, [or moee susiainghle cad
uses, all of which can he recyeled al
s point, sothar wee can arrive ata
eruly globel circular coonomy, 1 ot
aquestion of “if" Tt rather ol *when"”
e conld ensily be loolding 2000r more
st s olown (b rowd for this to happen,
Tt 20 vears will g ey in Lhe tainkling

GECRGE R. PILCHER §

iasiend e, [H 230

of an ey, e ke 1ine to start replacing
lsail Tuel eompanants with sustatnafle,
binsenrced, and other renewables
reerelalile componen s s 0y, 53
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