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WO edoatiess4to a nodified filmform ng bi nder pol ROEEP{004/005758
a coating conposition and to coating conpositions
containing the nodified polynmer. The nodified polyner
is especially useful in architectural coating
conmposi tions such as paints, varnishes or woodstains
whi ch can be applied 5 by brush, roller or pad at
anbi ent tenperatures of say 0 to 30C to surfaces
associated with buildings, furniture or fittings found
in or around buildings. For brevity, all such
architectural coating conpositions will be referred to
as "paints". 10 Al aqueous architectural paints
contain filmformng binder polynmer. As a coating of
liquid paint dries on a surface, this filmformng
bi nder pol ymer WO 2004/ 108847 PCT/ EP2004/ 005758 2
serves to forma film(i.e. a dried coat) of paint
whi ch bonds to the surface and al so binds together
all the non-vol atile conponents of the paint
including particularly any opacifiers, pignents and
extenders present. 5 A wide variety of conventiona
filmform ng binder polyners are available, but those
nost conmmonly used i n aqueous architectural paints are
of three broad types obtained from nono-ethylenically
unsat urated nononers and known colloquially as the
"acrylics", the "vinyls" and the "styrenics". The
"acrylics" are usually copolyners of at |east two
al kyl esters of one or nore

A MODIFIED BINDER POLYMER FOR COATING COMPOSITIONS

This invention relates to a modified film-forming binder polymer for a
coating composition and to coating compositions containing the modified
polymer. The modified polymer is especially useful in architectural coating
compositions such as paints, varnishes or woodstains which can be applied
by brush, roller or pad at ambient temperatures of say 0 to 30°C to surfaces
associated with buildings, furniture or fittings found in or around buildings.
For brevity, all such architectural coating compositions will be referred to

as “paints”,

All aqueous architectural paints contain film-forming binder polymer. As a

coating of liquid paint dries on a surface, this film-forming binder polymer
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10 nono-et hyl enical ly unsaturated carboxylic acids
(e.g. nmethyl nethacrylate- butyl acryl ate copol yner)

wakiokgessshe "vinyl s* usual ly conprise copol ynePGI/EPf004005758

nono-vinyl ester of a saturated carboxylic acid and at

| east one of either an acryli2 nononer or a different
nmono-vi nyl ester. The "styrenics" are copolyners

cont ai ni styr.ene, .(or Si,m | no-Vvi nyl. aromat,i c

SETHER (P50 Y re g dried cagh el weimtcutich RoRdidp the surface
which is usually an acrylic. Such filmform ng binder

rald ralse bndsaopeticall dse S@dndvioitileC @PAAYIIRIES 06f the paint

di spersion copolynmers in a carrier liquid. "Solution

20 copolynmers are substanfjally, dissolved in the
claﬁfli(ﬁﬂgl paquicafaaﬁ% ABRHDPAC b@ﬁspm@%@rﬂ@ﬁ@ndﬁﬁ present.
produced as discrete particles in the carrier WO

2004/ 108847 PCT/ EP2004/ 005758 3 liquid. The

sol vent borne or aqueous dispersions of particles
require stabilisers, sonetinme referred to as

enwidd varietyof sanventiemalsfilmefopmang inderpobaneiscaresavailable,
fromflocculating and form ng a sedi nent, thereby

iJmreving th t or age ang.shear stabiJ.ity of; the
T i05P nOSE oBeBbRRERSRY i GBS Bebitestyfit Raifts are of three
sol vent or an aqueous nedium Typically the carrier

| broiddtyprsdobainet Krom ﬁl@n'd)té@@lﬁﬁ@@lly NBisatgrated irﬁ@i&@mers and

which i's a good solvent for thé copolyner concerne

uch that the copolyner is.sypstantially dissolved in
ﬁmow loqyually as; fihe facamllgsqfﬁlggmﬁb,y and theasstysmes”. The
by weight of the liquid is water with the remai nder

bejcRelivet Sfc SR} LEPSIyRAER Y CatIBAMERYo Glkyl esters of one or more

mono-ethylenically unsaturated carboxylic acids (e.g. methyl methacrylate-
butyl acrylate copolymer) whilst the “vinyls” usually comprise copolymers
of a mono-vinyl ester of a saturated carboxylic acid and at least one of
either an acrylic monomer or a different mono-vinyl ester. The “styrenics”
are copolymers containing styrene (or a similar mono-vinyl aromatic
monomer) together with a copolymerisable monomer which is usually an

acrylic.

Such film-forming binder polymers may be produced as solution
copolymers or dispersion copolymers in a carrier liquid. Solution
copolymers are substantially dissolved in the carrier liquid whereas

dispersion copolymers are produced as discrete particles in the carrier
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10 solvent m xture. Such solution or dispersion
copol ynmers useful as filmform ng binder polyners,

wohk@ihess4sol vent borne or wat erborne can be nmadeChEP2004/005758

wel | - known sol ution polynerisation or enul sion
pol ynerisati on nmethods respectBvely. 15 Paints
cont ai ni ng aqueous di spersions of particles of

SRS B sl TR FELARELS: LAl reqin
but if they are applied at |ow tenperatures, the dried

abiisedd, sometimbaef@tedne aB'enelsife GCsurfactants, to prevent the
consequent |y poor scrub resistance. Cracking occurs

because the | ow tenperatures inpede the 20 coal escence .
drartig So%li‘i’é@rf?% FNE PR fuing & sedyment, rﬂcnereby improving the

Coal escence can be inproved by addi ng organic

SO0y AR SRRk SRR S5 BspeRelolt O Kkl tiquid may be

typi cal of such organic solvents are ethyl ene glycol,

porganie selveng oolan sgweous medinml. Bypicably theogariiet diquid used to

solvent called "Texanol" which is trinethyl pentane

dhfke & AfUER| CondiPARE IS A Hfid SRMEROIS A Bnd soivent for the

5 alternative solution to the cracking probl em has

beepolymerseorverned snohthet the Bapbhamer i shiowantigllgsdissolved in

transition tenperatures (Tg) despite the known

di s ant gges of such |l.ow Tgs. The fir i sadvant age L.
i1%: BRiElHG smexsl%m-wa%bastrﬁb%? byowgight of the liquid

di sadvantage is that the tackiness associated wth

{i@%t&p@'iitﬁdth@r &R SbingP HWdtbr ROmhaIBle’ BFganic solvent or

onger. ass transition

solvent mixture.

Such soluﬁon or dispersion copolymers useful as film forming binder
polymers, whether solventborne or waterborne can be made by well-known
solution polymerisation or emulsion polymerisation methods respectively.

Paints containing aqueous dispersions of particles of conventional film-
forming binder polymers apply well to surfaces at warmer temperatures of
say above 10°C but if they are applied at low temperatures, the dried coats
of paint formed are prone to cracking and consequently poor scrub
resistance. Cracking occurs because the low temperatures impede the
coalescence of the binder polymer particles into a film. Coalescence can be

improved by adding organic so-called “coalescing solvents” to the paint
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10 tenperature, Tg, is defined in European Patent
Specification EP 0 425 085A, the contents of which

w@e®@4hessel n i ncorporated by reference. Opaque PEI/BPR04/005758

often contain particul ate pignments such as titani um
dioxide in the formof rutiled4das an opacifying white
pignent. The rutile particles are 15 coated with

her ,oxi des to, nm.ni.m se any tendency .for rutile,t
JoBTHEHoR ged hiRiERl: ofe shctl TG P ¥ghish &  fitvdens glycol
expensive. Rutile also detracts fromthe
¢Rs| slyRote Binz§l dalhot 0ahdoftheaiphdpriétaggedolvert called
f}pii‘g mconc%%?r ation ?n t he pai nt forrrulbgtll)on.aygo The
ount of pignent ip a dry paint filmis an inportant
¢ xgnelaswhich- s trinethsipentaneediglpisobutyiate. niyowadays such
col our, opacity, hardness and scratch resistance WO
8 : ]c1owg ; ri. e pahnt
R R | SOLBER A" b Shyifufheh AR EHAAMY pnd so an
contained in the dry filmconpared with the total
\adtarnetive sohetioh te@theearacking probledi hags beeul ¢o Juse thnder polymers
ratio is generally referred to as the Pignment Vol une
ncent r at j or PVC of the pajnt and exp sed
Vi mpchven, glass cirensif StyEs | £a) despite The known
materials such as fillers and extenders, for exanple

disadvdatages fysdvh low! Vged Thetfiit CHbEdVAlthSO i ded@ction in
the total = PVC, expressed here as PVC(total) to

di stinguish it from PVC(Ti02) which,K refers to_the PVC
SEEUPIERIgtangey Th@rﬁepﬁadtdlsaévmge dsithat tamtagkiness associated
the paint. 10

with newly applied dried coats of paint persists for longer. Glass transition
temperature, Tg, is defined in European Patent Specification EP 0 425

085A, the contents of which are herein incorporated by reference.

Opaque paints often contain particulate pigments such as titanium dioxide
in the form of rutile as an opacifying white pigment. The rutile particles are
coated with other oxides to minimise any tendency for rutile to promote
light induced degradation and so the rutile is expensive. Rutile also detracts
from the scrub-resistance of a dried coat of paint if used in a high

concentration in the paint formulation.

The amount of pigment in a dry paint film is an important feature as it can

affect, for example, the final colour, opacity, hardness and scratch resistance
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w@a0oatio§8ebperti es such as scrub resi stance andPCT/EP2004/005758

10

15

20

durability. Any inprovenent in opacity of the paint

can be exploited by reducing the cost of the paint or

i nproving the opacity so that fewer coats 15 of paints

ar equired. .This .is _panriicularly.i rtant. in p el .
e Uried int o2 icuSfly E5pBasa A% the Hlnye, 0T pigment
opacity. It is an object of this invention to provide

acomdinddeth the ary Gl BEmPaRelewwitlp ehey WAl fv@lulﬁec(ﬂaﬂizegaried paint

conmposition which at |east mnimses and usual ly
ayoi ds_the need for the coating conposition to contain

donelughing cbisterhs c This satioeis genasally tefarrednto ras the Pigment
cracking or creating poor scrub WO 2004/108847

r SOLRR SRR Falon driPTICPHE PRt SRY SHPLARE, a5,0 percentage,

object is to inprove the opacity of coating
cOtipersnon<iisn férmhung iparticalate mateiials sigleas fidetsoand extenders,

pronote the opaci fying and pignmenting efficiency of
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opacity. A still further object of the invention is

tPVIC, eipstes el éredass PMOEbtal PR distitighiish Mofible PV C(TiO,) which
nodi fied film formng binder polynmer. Accordingly,

this inventiqn provides a fi|mfqorm ng binder polyner

fisifers to ghe da¥ Cripsudine anly diown Hie tikanipen shpyidg cogtent of the
nodi fied by the presence of bonded noieties,

q&ﬁhﬁrably pr ot eo- xyl ans and/ or furanose noieties,"

Opacifying pigments such as titanium dioxide can be expensive as well as
having detrimental effects on paint properties such as scrub resistance and
durability. Any improvement in opacity of the paint can be exploited by
reducing the cost of the paint or improving the opacity so that fewer coats
of paints are required. This is particularly important in pastel shades and

whites as such colours are usually of low opacity.

It is an object of this invention to provide a modified film-forming binder
polymer for a coating composition which at least minimises and usually
avoids the need for the coating composition to contain an organic

coalescing solvent without inducing film cracking or creating poor scrub-
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obt ai nabl e from plant guns. Preferably, the anount of
nodi fication on a wei ght basis of nodified binder 15

WO gooinasswD. 1 % to 15% nore preferably from 1 PeT/BPD0Y605758

The term bonded i's intended to include not only the
situation where the plant gungnoieties and the film
form ng binder polynmer are chemcally conbined by,

f or. exanpl e,coval ent bonds, but alsq when they exist .
qeSistanLS Fd DRI AGRIeS Bl (2 AL, CoatcobBAMLG AR alternative
noi eties are chemcally attached, nore preferably by

on t j I ’
ST U5 lS R diR (BS, QpACRY BE! Loming LSMMosonl A further

bi nder polyner is a dispersion, it .is preferred that _ .
raternaiye cbject isrterproarrte the opscifyieg gad: pigneenting efficiency of
each substantially conprised of both the binder

RS LS BBy R oSSR o et in

particles are of the 5 core shell type. It has been
ffommulathen tooaichigye amgisen i opacitant A rstily further object of the

nodi fi ed binder polymer require mininmal and usually

oveafipRds 1o ndfs RoRRBarRopp ST Er oA padhb upied film-
10 resistance or excessively persistent tackiness in a

ForRing ®dé péReneconposi tion. Al so, the opacity of
coating conpositions is inproved. Suitable plant guns

i nclude those that exude fromplants, usually trees
with danmaged bark. A suitable such gumis gum arabic,
produced by the acacia

Accordingly, this invention provides a film-forming binder polymer for a
coating composition wherein the polymer is modified by the presence of
bonded moieties, preferably proteo-xylans and/or furanose moieties,

obtainable from plant gums.

Preferably, the amount of modification on a weight basis of modified binder

is from 0.1% to 15%, more preferably from 1% to 10%.

The term bonded is intended to include not only the situation where the
plant gum moieties and the film forming binder polymer are chemically
combined by, for example covalent bonds, but also when they exist as an
intimate mixture. Preferably the bonded moieties are chemically attached,

more preferably by covalent bonds, to the binder polymer. Where the
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originate fromthe husk or seed case but any plant
fibre material will do. Useful7l plant guns containing
noi eties suitable for nndifying t he binder pol yner

are ﬁl? t fgabm mbmzl«f&r PO rousilggt W.Fé'éjfon dgts;]!;)%fgrred that the

barl ey, rice and sugar beet. Plant gum obtainable

ramasacRasly Blshe e pantvies o ot i ¥ngialy comprised of

pl ant gum;: fromplant fibres, the fibres nust underg

chelhi the binder pefymerande thesplanis gwat enoictiss cwhcﬂm ditﬁmlcally
US 6, 147, 206 publlshed 14 Novenber 2000, the content

ot 8 B BEOERRA B BRI R Bt e of he

fibre, although t he teaching contai ned therein can be
mﬁslmlldwpeact pl ant gum fromother plant fibre
material too. 10 A summary of the process disclosed in
US 6, 147,206 is as follows. Crude corn fibre is

obt ai ned as a by-product fromthe wet or dry mlling
of corn, a process used to extract starch. The crude

Cltflfasfbéb"nefdlﬁi@tmobdeftﬁig cbR ORIt o MR gsth%ox'ihbﬂ'iﬁéd binder

some 20% by wei ght of starch. This is renov by one
of two net hods:  s]urryi fibre in water at

h .
TrgQuIEE minkghan usu%liy Z8TD ABWUNGS of @ngarganic coalescing
followed by treatnent with a thermally stable al pha

g#BthvﬁlgF eyﬁézii gge " sébfel ©Adim Lsighificadt THbl AaBkBP Boor scrub
resistance or excessively persistent tackiness in a dried coat of the

composition. Also, the opacity of coating compositions is improved.

Suitable plant gums include those that exude from plants, usually trees with
damaged bark. A suitable such gum is gum arabic, produced by the acacia
tree. Alternatively and additiqnally suitable plant gums are obtainable from
plant fibre which form the fibrous parts of plants. Typically, the fibrous
parts originate from the husk or seed case but any plant fibre material will
do. Useful plant gums containing moieties suitable for modifying the binder
polymer are obtainable from the fibrous material of various plants,
including corn or maize, wheat, oats, barley, rice and sugar beet. Plant gum

obtainable from sugar beet is also known as araban.
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Is about 1 wt %on fibre solids. Followng this, the
fibre is filtered through a screen or a horizontal

waelewanessu7to get rid of the sol ubilised starchPErEP2004/005758

rinsed with fresh water to yield the destarched
fibre. Alternatively, the fibr& is 20 slurried with
wat er and cooked in a continous cooker where it is
exposed to steamfor a few seconds thereby
solubilising the starch. The fibre is rinsed WD
2004/ 108847 PCT/ EP2004/ 005758 9 with fresh water and
fTinl drelee to ot Aish Hane Ehﬁiis fbnbplaet Tores, the@hresdihd undergo
decanter to yield the destarched fibre. The destarched
fibre fromeither _ process, now containing 2% or | ess
@en@icgi]treatmﬁb rlélmtec? Stafes Patent speciaeation bl 4306
the pHraised to 11.5 with sodi um hydroxi de or cal ci um

I g .
AR, HE NG 2000 e oot P AWEIEES: el incorporated
of hydrogen peroxide (33% is added at about 10 wt%
dayt referarse, deschbes siichia procedsefodextractingdgiimbirem dorm fibre,
tenperature of the slurry is naintained at 95C for
ahgqut an.hour,,after which.tine it {s filtered a h
Bl iy Saghits Fon e tierdican b vskt8 50tt platt gum
corn 10 fibre residue, now substantially devoid of
fedim dihlek Plantfibrie atéial tope |1 quid contains the corn
fibre gum The pH of the alkaline Iiquid is reduced
to 4.5 using hydrochloric acid whereupon a precipitate
is formed which is filtered using a vacuum drum
coated with di atomaceous earth. The precipitate is
di scarded and the resulting solution spray dried to
yield a dry 15 corn fibre gumuseful for nodifying
filn1fornin% bi nder pol yner.
A summary of the process disclosed in US 6,147,206 is as follows.

Crude corn fibre is obtained as a by-product from the wet or dry milling "of
corn, a process used to extract starch. The crude corn fibre obtained from
the milling process contains some 20% by weight of starch. This is removed
by one of two methods: slurrying the fibre in water at approximately 7 wt%
solids and heating to 90°C followed by treatment with a thermally stable
alpha amylase enzyme for at least 1 hour. A suitable amount of the enzyme
is about 1 wt % on fibre solids. Following this, the fibre is filtered through a
screen or a horizontal decanter to get rid of the solubilised starch and rinsed
with fresh water to yield the destarched fibre. Alternatively, the fibre is |
slurried with water and cooked in a continous cooker where it is exposed to

steam for a few seconds thereby solubilising the starch. The fibre is rinsed
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Sui tabl e plant guns include m xtures conprising
pol ysacchari des, proteins and ash, an insol uble

woraioenosskz The rel ative amounts, by wei ght, of PCTIER®04/005758

materials vary from65 to 85:0.5 to 35:0 to 15
respectively, varying 20 accorfling to the precise
process used to obtain the plant gum Preferably the
VW0 .2004/,108847 P é§%804/005758 1% amount of., ash i 1
oEIBATe Waker & HSHIgASSTIES Of Sepeanson ahariaan

bei ng pol ysacchari de. The pol ysaccharides found in

Rdevant@Umpyiel@ e deaiarched i, TS destarBH¥ISABR ot efther

i ncl udi ng gl ucose, gal act ose, mannose, xyl ose,

arabi nose (a 1:1 mxture_ of pyranose and furanose), .
(IHReRSS QAWM Cogtaining e ondess. by weighico! staseh isslumied in water
protein is thought to be coval ently bonded to the

iR 2 e ralsRa 0 1 B O URRR SRR OF oM ©

effective surface-active agents which makes 10 pl ant
chydroxade. S odingn hiydroxpdetis pueferted. I3wef temperaturevs damsgd to

aqueous di spersions of binder polyners. Preferably,

AR P s sotutfo§ bk pRESKER, CRAYPLiscAtBled ot about

is a well known product described in the

PEP@YFehRularRd ord the\eulidseftHeodestarchdd fibfe. THe/RMptature of
K B Hicks et al during the Proceedings of the Corn

ilizati,on and Technq] Conf erence, Kansas G iy, ..
b sherry is SRaKRngH AL o1 for ADeRt 300I0uTH aftey mh@ﬁéan@yt is

the National Corn Growers Association and Corn

ReheRES & dRIREhPH Brovififa PREED A Antérto tfove the corn
fibre residue, now substantially devoid of corn fibre gum. The alkaline
liquid contains the corn fibre gum. The pH of the alkaline liquid is reduced
to 4.5 using hydrochloric acid whereupon a precipitate is formed which is
filtered using a vacuum drum coated with diatomaceous earth. The
precipitate is discarded and the resulting solution spray dried to yield a dry

corn fibre gum useful for modifying film forming binder polymer.

Suitable plant gums include mixtures comprising polysaccharides, proteins
and ash, an insoluble material. The relative amounts, by weight, of these
materials vary from 65 to 85:0.5 to 35:0 to 15 respectively, varying

according to the precise process used to obtain the plant gum. Preferably the
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wei ght pol ysaccharide, 5% protein and 15% ash; the
pol ysacchari de conponent consi®Gti ng of gal act ose,
xyl ose, arabinose and gl ucoronic acid. 5 Plant gum

oroPURF ircashs BCOERER 37 i £ BESloih o 4ty L e e romainder

i n providing aqueous di spersions of nodified polyner

Pe¢ingpsiysactzeidal | y where the particles conprise
bi nder pol ymer. Such di spersions are very stable,

resi sting sedinentation, and produce very little
fouling of the pol ymerisation reactor during 10
manuf act ur e. is thought that this nay be due to the

PSRBT TR BFSEEE T B o varion

noi eties obtainable, nore preferably obtained from
cmonosaccharides, 1mleﬂemgkglucosd;1 egalddosarmahnbse xylosé,sarabinose
used at a level of fromO.Iw %to | Om % even nnre

i A ST AR 0 e SR o s

Gal actose and glucoronic acid are present in a melght

rHowever, sbmé of:the prifleily (@ ileseianth b esealear bBﬁded to the

structural fornul ae, dlfferlng only at the car

osition where ranose has the hydroxyl gr above
?p@lysa ancfes top orm proteln-polysacc¥1ar1deyadd%ct Enown asa proteo-

xylan. Such proteo-xylans are effective surface-active agents which makes
plant gums containing them particularly useful in providing aqueous
dispersions of binder polymers. Preferably, at least some of the plant gum is

proteo-xylan; more preferably substantially all of it is.

Corn fibre gum is a well known product described in the paper Potential
New Uses for Corn Fiber' given by K B Hicks et al during the Proceedings
of the Corn Utilization and Technology Conference, Kansas City, USA held
on the 2" to 5™ June 2002 and published by the National Corn Growers
Association and Corn Refiners Association, see pages 122 to 127. The

content of these pages is herein incorporated by reference.
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the hydroxyl group is below the ring. Note that the
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simplicity. OOHO OH 44 HOOHHOOHOHOH 5
Pyranose Xyl ose Furanose has thle structural fornula
shown bel ow where there is a very |abile hydrogen

om at carbo which is thought to readily take part .
ﬁ;yplf@tl cifEfitc gtiérreeag’t‘mo n%oml?@lsgﬁi @PB%’&P?‘FGYY o%lém’ by weight
conventional rnonomers during HO O OH HO OH Furanose

lyRBtclEaid@nsPs QretdRSand 1Y% Casl; e Helysaetha8le component
Blgdl)yrrers. The Iabﬁ%ity of the ﬁydrégen t %QOSIt?Ign 4 P
Is described in an article by Glbert et al. on__pages
1@5@@@&9%2%&0@&@ Bdpserarabinesgandoghicovenigmeid) of
the Journal of 15 the Chem cal Society of 1998, the
contents of which pages are herein incorporated by
reference. It is thought that the ability of furanose
to take part in such reactions helps to graft the
pPlantagummobtiinable fionpcormedibrg) agsm arabic and/or sugar beet fibre

has been found to be particularly useful in providing aqueous dispersions of
modified polymer particles, especially where the particles comprise binder
polymer. Such dispersions are very stable, resisting sedimentation, and
produce very little fouling of the polymerisation reactor during
manufacture. It is thought that this may be due to the presence of proteo-

xylans in these gums.

Preferably, the binder is modified by the presence of bonded moieties
obtainable, more preferably obtained from corn fibre gum. Preferably, the
corn fibre gum is used at a level of from 0.1wt % to 10wt%, even more
preferably from 1wt% to 5wt% and most preferably from 2wt% to 4wt%,

based on the total binder polymer.

Galactose and glucoronic acid are present in a weight ratio of about 2:1.
Pyranose and xylose have the structural formulae, differing only at the

carbon 4 position where pyranose has the hydroxyl group above the ring
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to the binder polynmer. WO 2004/ 108847
PCT/ EP2004/ 005758 13 The exanpl es of suitable

woreeveAessiy| eni cal |y unsat urated nonomers used POI/EPBR€005758

conventional (that is unnodified) polyners are also
suitable for nmaking the binddR polyners nodified with
corn fibre gun1 Such nononers 5 include a)

é{laﬁ9 o ifp xy %ﬁgﬁllg)ﬁrpxg(gs pgllpgillsl ¥}5q o hyNote that the

car boxylic aC|ds such as acrylic or nethacryllc or
q%ﬁmﬁﬁ hés Hednl ritguch as
no- véf:ggﬁ gs%% (s:ﬁ?gg Bglg?gl I y v@%;l/tt&%\g%%/g?? 1§?lt}$10
vinyl "Versatate"l) and c) "styrenics" which are
usual ly styrene but which can be other nonovinylidene
aromati cs such as vinyl toluene or vinyl pryidine and
whi ch are usual | yocopapmneri sed w t hocomgmgmer s such
as the ethyl or et hexyl or but agrylics
menti oned abovels 15 |Vari ous nono-eihyl gnicall'y
unsat ur at ed ﬂ anhde' may be
copol yrmeri sed wt i nder nononefs to I ncrease the
hydr ophi li c chara®©ter of the binder @bl yner in
al kal i ne sol ut pgpmoséhi s is espexwggéy advant ageous
as it serves to'increase the stability of the aqueous
di spersions. However the acid conononers usually do
not exceed 7 mol % 1 Vinyl "Versatate" is the vinyl
ester of so-called "Versatic" acid which is a m xture

FurahbBE HdsC tHORPTRERAY WorfmAs | $oveRBblow where there is a very

labile hydrogen atom at carbon 4 which is thought to readily take part in

chemical reactions including bonding to conventional monomers during

HO
O__oH
HO OH
Furanose

polymerisation processes in which they form binder polymers. The lability
of the hydrogen at position 4 is described in an article by Gilbert et al. on
pages 1565 to 1572 of the Perkin Transactions (Volume 2) of the Journal of
the Chemical Society of 1998, the contents of which pages are herein
incorporated by reference. It is thought that the ability of furanose to take
part in such reactions helps to graft the polysaccharide and or proteo-xylans

to the binder polymer.
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15

contai ning an average of 9, 10 or 11 carbon atons and
is conmmercially available fromthe Shell Chem ca

w@eovpaesg4df Carrington, England. WO 2004/ 1088BGI/EP2004/005758

PCT/ EP2004/ 005758 14 of the total nonomers for

ot herw se the binder polyner bBconmes too hydrophilic

to retain acceptabl e scrub-resistance. Suitable acids

i ncl ude unsaturated carboxylic acids and in particul ar
acrylic 5 or methacrylic acids and unsaturated acid

anhydri des include nmaleic anhydride. Acids or their

dlhy exatfslesoy salthble ARID-BORMERgaly dliatiafemonomers used to
pol ymer by ester formation t0 other” hydroxylic

noieties in the corn fjbre gumin addition to the
u@aﬁﬁngonﬁenmmloéﬁlabylsmmocbﬁadabpo@m@r@r atferalsa osuitable for

is desirable to choose conmbi nati ons of nononers which

RAKHAE R, DA (e b TR R oG BB QufESich pnomers

of below 77C and preferably bel ow 52C. Even nore
pnelwdetbl y the Tg is from-20C to 27C and nost
preferably from- 10C to 10C. Preferred "acrylic"

bi nder_scopal ynes:s . nclude capgl yners. of 15 h
met hacty! at eélw{lﬁs bﬁpﬁﬁ e Pg%jt éSBPCIf'- tﬂ}ﬁtﬁgty%/tlhylﬁ ethylhexyl
acrylate as sterically bul ky nononers and optionally

copol yaret nslegtyl) edtetipof ansatihted’e@boxhlie fiids such as acrylic or
nmet hacrylic acid. Preferred "vinyl" binder copolyners

i nclude _copoJ.yners of, vinyl acetate wth a bul ky
mono rrememﬁcé'ﬁilp or Jﬁ%ﬂ@a@ﬂﬁ Wir malgi¢ aahydddeor bul ky

acrylic nmononer as above plus the sane optional acid

izgcfag?“gg‘g;\ﬁ%gs‘:’ggﬁ}f £ mo Y B ICest & ARpeERAPY) Vil hcetate or
vinyl “Versatate™") and
c)  “styrenics” which are usually styrene but which can be other
monovinylidene aromatics such as vinyl toluene or vinyl pryidine and
which are usually copolymerised with comonomers such as the ethyl
or ethylhexyl or butyl acrylics mentioned above.
Various mono-ethylenically unsaturated acid or acid anhydride monomers
may be copolymerised | with the binder monomers to increase the
hydrophilic character of the binder polymer in alkaline solutions. This is

especially advantageous as it serves to increase the stability of the aqueous

dispersions. However the acid comonomers usually do not exceed 7 mol %

! Vinyl “Versatate” is the vinyl ester of so-called “Versatic” acid which is a mixture of aliphatic monocarboxylic acids each
containing an average of 9, 10 or 11 carbon atoms and is commercially available from the Shell Chemical Company of Carrington,
England.
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of styrene with butyl acrylate or 2-ethyl hexyl
acrylate serving as the bul ky WO 2004/ 108847

WO DAEBO04/ 005758 15 nononers wi th opti onal | PCT/PP1004/705758

nol % acid conononers as above. Tg wll be increased
unacceptably by excessive crodslgl i nking and so it is
essential not to incorporate nore than 7 wt % of a

T HERE, FoFRS Pt GRS uBhIRG, Bl Becomes too
Preferably the filmformng binder polynmer is carried

| t ?hﬂu@tmmcc%iabld@ﬁub%sismlw gani c sol vent
oS

o the atnosphere when a paint based on such a
bi nder is used thereby m nim sing unpl easant odours,
especially when painting in an encl osed space. More
preferably it is an aqueous 10 di spersion of polyner

Fﬁ[ﬁélﬂleea%l&ﬁfﬂ TRk WHsahiat] bfallbtox’lyilc’@(% %i’ldaiﬁ i particular acrylic

emul si on ynerisation process co o

at superatnnspherlc pressures is conner0|al

taxl enethaerylitieatigdr apdi ninsataatede acidt anhy:dmdes include maleic
pol ymer can be adjusted 15 downwar ds by |nclud|ng

?ﬁgﬁlgﬁﬁ‘fcgeo %lﬁf |9 lJeSqlrJ ﬁﬁ%@%&g_g pf;{yh li(gy@gogﬁ% Qonﬁmg of the binder

S|nplest way to produce a nodi fied binder polyner is

rPhREst@UBrnidtidd €o RIthEMBRidse% yieo mGMIer% the corn fibre
mx ure from which the bi nder polymar is 20 forned

Preferabl]y .the un1|s obtaln ble from I n
fGURAN aeghdondp % AngaBy 9§ al?ile hydrogen.

It is desirable to choose combinations of monomers which include a
steriéally bulky monomer so as to result in binder polymers in which the
chain moieties have a Tg of below 77°C and preferably below 52°C. Even
more preferably the Tg is from -20°C to 27°C and most preferably from -
10°C to 10°C. Preferred “acrylic” binder copolymers include copolymers of
methyl methacrylate with butyl acrylate or 2-etﬁylhexyl acrylate as
sterically bulky monomers and optionally copolymerised with up to 7 mol
% acrylic or methacrylic acid. Preferred “vinyl” binder copolymers include
copolymers of vinyl acetate with a bulky monomer which is usually vinyl
“Versatate” or bulky acrylic monomer as above plus the same optional acid
comonomers. Preferred “styrenic” binder copolymers include copolymers

of styrene with butyl acrylate or 2-ethylhexyl acrylate serving as the bulky



16 preferably fromcorn fibre and nost preferably the
pl ant gum contai ns proteo-xylan and/or furanose

WOorRioet10s837 A process is al so provided for nodi Pgi/RB2004/005758
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filmform ng binder polyners 5 which are binder

pol ymers for coating conpositilihs wherein plant gum of

the type described above, preferably corn fibre gum

[ to.the ..polynerisation,reeact.i,on which
RoRdags Rih FruRat iR &1 7 SR HhbuGhesn s ahove. Te
conventionally performed with the aid of free radical

owill r beoindroaddcatuatagcepiably ehpestdassiedicrodilikihfeand so it is
pol ynmerisation is carried out” 10 depends on the

boi I i ng, point ,of the carrier liguid used and the .
resseBHAL PPl jo ingorpesateinerethan ¢ avieks efia camgugatedadiene into the
nodi fi ed bi nder polyner is nmade as a dispersion of

AARE ol 308 1y dyafch pE LSRRG Bl Cany speh dione.
95C and nost preferably from50 to 90C. 15 Wt hout

W shing to be bound by this, it is suspected that
during the polynerisation the constituents of the

b B el JoBRite bigiSr 8 iREF is faRHHE i phucous medium.
abstraction of |abile hydrogen fromthe furanose by

tTkis réduicet ahe orRaeicesalbbiit fosttbGhé dtmodPherd WHead paint based
nore preferably to 4wt 9% of plant gum nore

preferably.corn, fib gumi s, added to the .
gL PHE % iRt iscused thet ytm}mn%ﬁmgeum&amt odours, especially
2004/ 108847 PCT/ EP2004/ 005758

when painting in an enclosed space. More preferably it is an aqueous
dispersion of polymer particles and most preferably it is made by an

emulsion polymerisation process.

If copolymerisation at superatmospheric pressures is commercially
tolerable, the hydrophilic nature of the binder polymer can be adjusted
downwards by including some mono-olefin (usually sbme ethylene) in the

monomers. This will improve scrub-resistance.

The simplest way to produce a modified binder polymer is to add plant gum
to the polymerisation reaction mixture from which the binder polymer is

formed. Preferably the plant gum is obtainable from plant fibre, more



17 percentages are based on the total weight of the
mononers from which the binder polyner is to be

WO oooaeB847A coat i ng conposition i s al so provi deRPCTRPRI064/005758
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the conposition contains 5 nodified binder polyner as
herein described. Preferably thte coating conposition
further contains conponents usually found in paints

ttefibly PR ok, ibte It g Bretory, i datt um contains
crosslinkers and biocides. Preferably the coating
cpratestylan anddmt Airagose fitketieand nore preferably the
pigment is titanium di oxi de. Even 10 nore preferably

the pignment is rutile titaniumdioxide. Preferably the
PVC(Ti02) is from5 to 35% nore preferably from10 to

35% even nore preferably from12 to 30% and nost

e . f . . a 1 .
DAY BB o gROf NGOG R g bjpder polymers
sheen level of the paint. 15 An aqueous dispersion of
twhiclvdre baudér pelynoensi fog doating compoisitiens whereasplant gum of

converted into a coating conposition by mxing it with

I nent s of the.copposition.,except for,
A, s JELRPREE able, ‘HBRGABEY Nyhagie hin, oY ‘added to the
strongly structured conposition, the chelate is 20
@lidatict | keRAion idaeh bgfrodacédetle® bdsddr opoliygner. Such
filled into cans so that thé gel structure devel ops

in the can, WO 2004/ 108847 PCT/ EP2004/ 005758 )
polymerisations are conventionally performed with the aid of free radical or

redox initiators. The temperature at which the polymerisation is carried out
depends on the boiling point of the carrier liquid used and the radical flux
of the initiator selected. Where the modified binder polymer is made as a
dispersion of polymer particles in water, the temperature is preferably from
20 to 98°C, more preferably from 30 to 95°C and most preferably from 50 to

90°C.

Without wishing to be bound by this, it is suspected that during the
polymerisation the constituents of the plant gum such as corn fibre gum are
chemically incorporated into the copolymer, for example by abstraction of
labile hydrogen from the furanose by the initiators. Preferably from 0.1 to
5wt% (and more preferably 2 to 4wt%) of plant gum, more preferably corn

fibre gum is added to the polymerisation reaction mixture where the
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18 The nost significant of the other conponents are
opaci fying pignents such as rutile or anatase

W@ 2a0anossaT di oxi de or voi ded organi c pol ynmer parPCi/EPm84/005758

Typical fillers and extenders include chalk,
i mestone, kaolin and talc. 5 Kilica may al so be
present as a matting agent. Wilst this invention is

of t i nportange | ki aipts,.it is also .
sPhiagss e haedion dhefowl avéight of the seenomprs i which the
or woodstain. The coating conpositions preferably have
abindet polyimeeis td bevoshedr) 10 viscosity of fromo. 15

to 3.0 pascal.sec all neasured at 25C using a 5. 6cm

di ameter spindle rotating at 560 rpm A strongly

structured thixotropic conposition preferably has a

gel strength at 1 week of at |east 50g.cm The coating

COURERHES BRIt A RS B SHEARGIEn contains

| east 50% by weight of the carrier liquid in the
coodiSed i binder wolymer Sas hhersipodescribad.r dreferably ede coating
organi c solvents into the atnosphere and are al so

e BoB G B Bofin® soufnderdf FuletSh FGing 48, gt such as

conposi tion inproves the opacity of the coating
%g@@@imj Fillers ! extendets, koo Eicalvih6di s, 2 APetIRY 7 antifoams,
/ EP2004/ 005758 19 mechaniamthis occurs, alt hough
d wthout wishing to_he bound by this, [t is, .
?ﬂ%wg B ,rﬁpssﬁ&c%r@a@nd Jhiegidas ﬁ%@t@ﬁx hi geating composition
such as titanium
contains pigment and more preferably the pigment is titanium dioxide. Even

more preferably the pigment is rutile titanium dioxide. Preferably the
PVC(TiO,) is from 5 to 35%, more preferably from 10 to 35%, even more
preferably from 12 to 30% and most preferably from 17 to 30%. The
PVC(total) is preferably from 8 to 75% depending on the gloss or sheen

level of the paint.

An aqueous dispersion of the modified film-forming binder copolymer is
casily converted into a coating composition by mixing it with all the
components of the composition except for, preferably any chelate
structuring agent. If a strongly structured composition, the chelate is
preferably stirred in just before the composition is filled into cans so that

the gel structure develops in the can.
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di oxi de, especially rutile is increased by from10 to
20% This allows a greater opacity to be achieved or

w@bdoenoszs1 vel y reduced concentrations of 5 rupCT/BP204/605758

a consequent inprovenment in scrub-resistance and cost.
Accordi ngly, the invention al st8 provi des a nethod for
i nproving the opacity of coating conpositions by

enpl oying a nodi fied bi nder polyner as a binder
polymer in a coating conposition. Preferably the
coating 10 conposition contains particulate non-fil m

f Bhermostreigeificint dfthensther @b miRRky atef obécﬂggﬁ@“biﬁﬁments such

di oxi de, especially in the for ruti
i nve on wi | nom1be |Ilustrated by the follow ng
@@aﬁ‘&‘ s0b Seniitaniamm, diexidetor rokdesl osganicapolyenert particles.

The paints were tested for opacity and

Shpfeal TISAARE O8OOI g Bl and sl

accordi ng to the 20 fO||OWI ng procedure. The paint is

splisadneyerise beoprasent lasra nhattingr agentusWigils ﬁ&@&ﬁv@ntlon is of
to glve a wet paint filmof approxinmately 60 pm

OFipliyndl fERRAkIng s oS el pegiible ta owit 'ﬂé’e“%paclﬁer to

tenperature of about 20C. Cne hal f of the Morest

@reduce 8 varhislr edwiolodstaiand the other white. A
Spectrofl ash 600 PLUS spectrophotoneter is used to

measure the reflected light fromthe dried paint
applied over first the black and then the

The coating compositions preferably have a “Rotothinner” (low shear)
viscosity of from 0.15 to 3.0 pascal.sec all measured at 25°C using a 5.6cm
diameter spindle rotating at 560 rpm. A strongly structured thixotropic

composition preferably has a gel strength at 1 week of at least 50g.cm.

The coating composition is preferably solventborne or waterborne,
Waterborne compositions are preferred whereby at least 50% by weight of
the carrier liquid in the composition is water. Such compositions release

less organic solvents into the atmosphere and are also preferred by users as

the also have reduced odour.

The use of the modified binder polymer in a coating composition improves

the opacity of the coating composition. It is not known by which
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5 white half of the Mrest chart. The amount of
nmeasured light reflected on the black half is divided

whyoorhessanount refl ected fromthe white side aPCI/EP2004/005758

expressed as a percentage contrast ratio. The
measurenents are repeated thrie tines and averaged.
Scrub Resistance Test: 10 The wet scrub resistance was

IRREAGAnE s o iS st hobihn A BulbeufREishbe {Ebedqung by this, it
it to dry and aging it in an oven at 40C for 7 days.

Tike \dit $ hdrg 310 piBheh itani
Sltb aﬁggfg(}ltg%ag E)l}/@?éjgg fgﬁﬂdg Zéﬁ\/\g{igh%)sgl osg 15’3’;‘?‘3?5? :ebéll C hAaS ttanium

ight |lo of . less than 2 of paint per cn2 is
Y‘ﬁ@%@%b@éosqcpﬂbé)mtl & lsnacrer'%edomé rﬁ'@mugedtq 200he This allows a

foregoi ng exanples are |listed bel ow and are avail able

f h ! ; o) L-0dj r .
S5 SpRciBb he RUIGHE B POERlEL, Bedicad HoppGhtrations of
from Rohm and Haas (UK) Ltd. 20 Aquaflow NHS 300 A

duitile with atdeinskgunent mvprdvementfinsorideresistmce drodsin”

Ew. Bentonite clay supplied by Rheox Ltd of UK WO

2004/ 108847 PCT/ EP2004/ 005758 21 China Cay China

Cl ay extender available fromECC I nternational,

Suprene UK Corn Fibre Gum A plant gum obt ai ned by the

rhoceelingllys cthes davemtidls also provides a method for improving the
opacity of coating compositions by employing a modified binder polymer as
a binder polymer in a coating composition. Preferably the coating
composition contains particulate non-film forming material and more

preferably it is titanium dioxide, especially in the form of rutile.

The invention will now be illustrated by the following Examples of which

Examples A to E are comparative.

The paints were tested for opacity and scrub-resistance as follows:

Contrast Ratio

The opacity was measured using the contrast ratio method according to the
following procedure. The paint is spread over a Morest chart Number 9

using a K-bar 6 to give a wet paint film of approximately 60 um. The paint
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5 6,147,206 a sunmary of which is provided in the
description of this specification. The conposition, by

wowrioghossys of the Corn Fi bre Gum obtai ned by tPCHEP2004/005758

process is 80% pol ysaccharide, 5% protein and 15%

ash. The pol ysacchari de conpomgnt conprised the 10

foll ow ng conponents in the proportions indicated,

48. 0% xyl.ose,, 39. 4% ar ahi nosg,. 8. 4% ct ose and

A5 AN G A IPOAIE OXEF o PETIAPBTOm AL 5P ad i @k demgrature of
from Si gma- Al drich of Dorset, England. The

CAHBRRS20CRN.ORY h%f 8Fth& Mo rd}fdrﬂsas cofoutéd % nd the other
pol ysac(?:ari o% and 2.1 %é\rllgtéeglﬁn. The poﬁ/sagmg}{cﬁe othe
conmponent_conprised the follow ng conponents in the

pwbper tAdneatvafiashx 600 PAZUSospegtiopbotemeterdsased to measure the

ar abi nose, 13.4% rhamobse and 16.5% gl ucoronic acid.

%%%&Qfﬂgﬁt ?@H&Bg giﬁ&%)gi}ﬁﬁ )X flge%%)ﬂ?h@%hth% ack ch‘iethen the

pol ysaccharide and 2.9% protein. The pol ysaccharide WO
20htk 104867 tREVIBPEAGHA05 TIR aduad mﬁ@ﬁeaﬁuredﬂ@htsl%ﬂected on

the followi ng conmponents in the proportions
i ndicat ed; . 0% e, 8.4% gal agt ose, . .
'the' l():lgcﬁdhalf‘ ?is dl%’?(ie%(:g?/ the amoufif reflected from the white side and

(@]

expressed as a percentage contrast ratio. The measurements are repeated
three times and averaged.

Scrub Resistance Test:

The wet scrub resistance was assessed as follows: a solid paint coating was
prepared using a 400 micron block spreader, allowing it to dry and aging it
in an oven at 40°C for 7 days. The aged paint was tested according to
British Standard 7719 of 1994 and a weight loss reported. A weight loss of

less than 2mg of paint per cm” is acceptable (pass).

The ingredients used in the foregoing examples are listed below and are

available from the suppliers or the process indicated.

Acrysol SCT-275 A non-ionic associative thickener available from
Rohm and Haas (UK) Ltd.

Aquaflow NHS 300 A bolyether thickener available from Hercules.

“Bentone” Ew: Bentonite clay supplied by Rheox Ltd of UK
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10. 1% xyl ose, 35.3% ar abi nose and 4. 2% r hanmose.
"Dispelair"” CF 246: A surfactant supplied by Bl ackburn

w@benilesshs Ltd of 5 Bl ackburn, UK "Disponil" PABBR2004005758

surfactant supplied by Henkel Performance Chem cals
of Germany "Bl anose" 7L2C. A @dal | ul osic thickener
supplied by Hercules Inc of 10 USA "Britonya" V. A

| Ci car bonat e su Led b A t d. of ey, .
i ClSE o NGHIRE G stend ayptieblscfigin BRI Miterational,
Gaipreines of UK "Blpi ni n" OT75: A surfactant supplied
by Al bright & Wlson of UK "Fordacal" 30: A calcium

SHERTD, Bk, SURE o] UL b oo in Us
UK LTD of UK "Mergal" 711 K6: A biocide supplied by

Troy Chenicals Eu§0dq,206 of sunimabiet bfrwhinds.is provided in the
"M crodol" H 200: Dol omte supplied by Orwya of

oo, Cormeny A2 2hia SRl S, by
"Perl| ankrol" ESD60: A surfactant supplied by Akzo
Nobel Cnem cal s Lygigitf o4, hef NakneokREibréOGum obtained by this
process is 80% polysaccharide, 5% protein and 15%
ash. The polysaccharide component comprised the
following components in the proportions indicated;
48.0% xylose, 39.4% arabinose, 8.4% galactose and
4.2% glucoronic acid.
Gum Arabic A plant gum obtained from Sigma-Aldrich of Dorset,
England. The composition, by weight %, comprising
97.9% polysaccaride and 2.1% protein. The
polysaccharide component comprised the following
components in the proportions indicated; 45.4%
galactose, 24.7% arabinose, 13.4% rhammose and
16.5% glucoronic acid.
Araban A plant gum obtained from British Sugar. The
composition, by weight %, comprising 97.1%

polysaccharide and 2.9% protein. The polysaccharide



"Roci mn" V189 : A biocide available from Thor Pl astics
UK, New Road, Newhaven, UK WD 2004/ 108847

WO DDAEBO04/ 005758 23 "Rhodacal " A246L: A surPGEDEP29D4/005758
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30

supplied by Rhodia SA of France "Ropaque" ULTRA: A

voi ded organic particulate opagd fier supplied by Rohm

& Haas of USA 5 Tioxide TRO2 Titani um di oxi de supplied

by Huntsman Chemicals "Tilcont.AT35: hel at e .
structuring agent CQW{P&W”Q@ CIPFiSed tg’@ f%éf%ﬂnag fQmpopegts in the
(Hunt sman) of Teesi de, UK WD 2004/108847

PCT/ EP2004/ 005758%r<'2\;|forti@ﬁamﬁk1@ca¥e&§R@m%' %iﬂc@Ee,ASA% galactose,
MODI FI ED ACRYLI C BI NDER POLYMER - An aquedus

di spersion of a binder polyner_ npdified with corn
fibre gum was nad@. 13005665 A% ambinese and W2 Yerthammose.

and according to the 5 procedure described. Plant Gum

SRIRIAE, 01 246, Kt SppEeT LI Shdficke Laa of
vacuum dried) 1. 1]%:1ackbum, UK

“Disponil” A1580: A surfactant supplied by Henkel Performance
Chemicals of Germany

“Blanose” 7L2C: A cellulosic thickener supplied by Hercules Inc of
USA

“Britomya” V: A calcium carbonate supplied by OMYA UK Ltd of
Surrey, UK

“Dispex” N40: A surfactant supplied by Allied Colloids of UK
“Empimin” OT75: A surfactant supplied by Albright & Wilson of UK

“Fordacal” 30: A calcium carbonate extender supplied by Foramin Co.
Ltd of UK.

“Lubrizol” 2405: A surfactant supplied by Lubrizol UK LTD of UK

“Mergal” 711 K6: A biocide supplied by Troy Chemicals Europe BV of
the Netherlands.

“Microdol” H 200: Dolomite supplied by Omya of Cologne, Germany.

“Natrosol” 250MR: A cellulosic thickener supplied by Hercules Inc of
USA

“Perlankrol” ESD60: A surfactant supplied by Akzo Nobel Chemicals Ltd
of the Netherlands

"Rocima" V189  : A biocide available from Thor Plastics UK, New

Road, Newhaven, UK
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Rhodacal A246 L 1.58 592.63 15 Seed Mononer Charge
Weight g Vinyl acetate 22.85 Vinyl "Versatate" 4.04

wO BEropirease” OT 75 0.28 27.17 20 Seed | niti at or PCITEPIPE4/005758

Wei ght g Ammoni um persul phate 0.78 Water 17.07
Lubrizol 2405 0.54 25 18.39 W23004/ 108847
PCT/ EP2004/ 005758 25 Acrylic Mnoner Charge Wi ght g

Methyl, methacyl at e, 252,01 " Di sponi ) " A 1580 20.74

" ERHodatRh ﬁﬁéé@éo‘*éﬂi@%a@-m@eﬁmyimb@a ot francs

517.48 Main Initiator Charge Wi ght

“Ropaque” ULTRA: A voided organic particulate opacifier supplied by

Rohm & Haas of USA
Tioxide TR92 Titanium dioxide supplied by Huntsman Chemicals

“Tilcom” AT35: A chelate structuring agent supplied by Tioxide
Specialists Ltd (Huntsman) of Teeside, UK



10 Amoni um persul phate 0.76 Water 16.76 17.52
Mop-up initiator charge Weight g 15 Amoni um

w@ergabgsimat e 0. 18 Water 3.90 4.08 Bioci de SoPCIt/EP2004/005758
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Weight g 20 Rocima V 189 1.65 Water 4.40 6.05 The
pl ant gum charge was added to 24 round-bottoned fl ask
fitted with a 25 stirrer and a nitrogen purge. The
charge purged by bubbling nitrogen through it for
Sﬁﬁﬁﬁﬂ?ggf The tenperature was increased to 75C and
held for 30 minutes. The seed nononer charge was then
PREDUCTION O34 MODIFED!ACRLIC BREDER POLYMER:-
further 10 m nutes. The seed initiator charge was

nd the tenperature i ncreased to 90C over

th dded
36163?&(1%02@ spenstomol adundenpelymeomortbied svith 588 filwe gum

whi ch tinme an aqueous di spersion of seed copol yner

RS Tad RS, ek ichR o Relhy Hnd R e Ld €

with the main initiator charge were
procedure described.

Plant Gum Charge Weight ¢
Water 578.35
Corn Fibre gum 13.86
Sodium bicarbonate 1.32
Sodium Chloride (pure and vacuum dried) 1.12
Rhodacal A246 L 1.58
592.63
Seed Monomer Charge Weight g
Vinyl acetate 22.85
Vinyl "Versatate" 4.04
"Empimin" OT 75 | 0.28
27.17
Seed Initiator Charge Weight g
Ammonium persulphate ‘ 0.78
Water 17.07
Lubrizol 2405 0.54

18.39
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added dropwi se over a period of two hours to the seed
copol ynmer whilst the 5 tenperature was nmi ntai ned at

wOQR@4/13847T ng this tinme, an aqueous di spersi on PET/BR®A€S758

copol ymer of methyl methacrylate and 2-ethyl hexyl
acrylate fornmed with bondi ng a5 noieties fromthe
plant gum On conpletion of the addition of the
acryli nORRIS, the.mop-up initiator charg

added éﬁ&%ﬁ%@@@ﬂgﬁnﬁi ntai ned at 90C fmsh_tg
further 30 10 m nutes after which the dispersion was

al | O\NeNIdtHypﬁ@thé@]&%C The biocide solutionaasgfhen
added.nﬂ'ﬁ gjg.p%r i conpri sed a copol yner of 2613} yl
met hac| WPP -"tElggd‘hexyl acryl at e/ vi nyl :

acet at ankrol'e ESR6 e having a solids content »i5

46. 0 v2-Bthybhexghatglis Conpar ative Unnodi fi ed ins@r

Pol yner An aqueous di spersion of an unnodifi emer
pol ymer was made using the ingredients |iste ]bél w
according to the foll ow ng process. Agueous charge

Weight g 20 Water 499.93 Bl anose 7L2C 3.32 Disponil

A1580 Mah$ INH 2P ¢h 47 PCT/ EP2004/ 005758 i um
bi car bo—nﬁtTT.‘D‘l_%%%m Chloride (pure and v%‘%‘&

dried) 1.22 .
mmonium persulphate 0.76
Water 16.76
17.52
Mop-up initiator charge Weight g
Ammonium persulphate 0.18
Water 3.90
4.08
Biocide Solution Weight g
Rocima V189 1.65
Water 4.40
6.05

The plant gum charge was added to a round-bottomed flask fitted with a
stirrer and a nitrogen purge. The charge was purged by bubbling nitrogen
through it for 5 minutes. The temperature was increased to 75°C and held
for 30 minutes. The seed monomer charge was then added to the flask and
maintained at 75°C for a further 10 minutes. The seed initiator charge was

then added and the temperature increased to 90°C over 30 minutes during



517.13 5 The conponents of the aqueous charge were
added to a round bottom reactor whilst stirring. The
wao eoopresstur e of the contents was raised to 75CPCT/EPR0041gP5758
this heating period a nononer feed m xture was
prepared in a separate vessel26 10 Mononer feed
m xture Weight g Methyl nethacrylate 302.74 Acrylic

i d lacial) 6.00.D i1~ A1580 23.81 . .
3G oo g BesBER 7 SRR Bomadoronivty wit
626.92 An anount of 31.35g of this m xture was
r e Sodnidi heoictivs fromnticPladdges. t o the reactor.

The tenperature of the reactor contents was held at

7,ﬁﬁ: for a further 10 mnute dur,iﬁ% which tine an

i hhe asndic symamenchargedoset he maisrintiaton chaige were
persul phate in 41. 16g of water was made. 9.73g of the

TR U TR SRt Bfger il he

the tenperature was raised over 30 25 m nutes to 90C.
5 Temperatireiwias mmotained atB0YC xDurimgothi s Sitn& zm ous
added to the reactor over two hours during which tine
Zcﬁ'sgélrsgoﬁ) foftst%gded copolymer of methyl methacrylate and 2-ethyl hexyl
acrylate formed with bonding of moieties from the plant gum. On
completion of the addition of the acrylic monomers, the mop-up initiator
charge was added and the temperature maintained at 90°C for a further 30

10 minutes after which the dispersion was allowed to cool to 37°C. The biocide

solution was then added.

The dispersion comprised a copolymer of methyl methacrylate/2-ethyl hexyl

acrylate/vinyl acetate/vinyl versatate having a solids content of 46.0 wt%.

15
Example A Comparative Unmodified Binder Polymer
An aqueous dispersion of an unmodified binder polymer was made using
the ingredients listed below according to the following process.
Agqueous charge Wejght g
20 Water 499.93
Blanose 7L.2C 3.32

Disponil A1580 2.58
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WD 2004/ 108847 PCT/ EP2004/ 005758 28 initiator
sol ution were al so added. At the end of this period

W b@4nessei ning initiator solution of 5.29g waBRCHEP®A4/005758

to the reactor and held at 90C for a further hour to
ensure conpl ete polyneri sati ol2f the nononmers. A
reactor rinse of 15.38g of water was added foll owed

by 6. i.ochkde solution 5 consisting of 1.8 of
Roci m%gﬂ%%llﬁa@pgé of water. The solids corilt'@gt
was 52. 5wt % EXAMPLE 23 CCNPARATIVE EXAMPLE B and
EXANPLS0diun Clloeider (Pureandnacliest drigdp! Acryl ilcopat t

Pai nts Exanple 2 A ml| base was prepared as E §I WS.
An initial charge of 187.8g of water was add g Tlg’ al

litre disperser container followed by 20.2g of O otan
731 and 1.5g Dispelair CF246. The m xture was stirred

¢ : . .
(Pl BoRBU o BLbus GRS 30005 B g gt
M crodol H200, 101.3g of China Cay Suprene and 131.4g

deacturowhiet songwelke ternperatuienobHihe copantstwas raised to 75°C.
contai ner and then added to the 1 litre container. A

f : 4q of Ti ox| TR92 ded to th .
ISR hoftng nsHodh Bty 187 8FEEHe W Bifnared in e
i ncreased to 20 2000rpm and mai ntained at this speed
fsmpagateuwrdseel. 5 to 10 minutes during which the

pi gment and extender started to disperse. A further
70. 8g of water WO 2004/ 108847 PCT/ EP2004/ 005758

Monomer feed mixture Weight g
Methyl methacrylate 302.74
Acrylic acid (glacial) 6.00
Disponil A1580 23.81
Perlankrol ESD60 3.61
2-ethyl hexyl acrylate : 290.76
626.92

An amount of 31.35g of this mixture was removed from the vessel and
added to the reactor. The temperature of the reactor contents was held at

75°C for a further 10 minutes during which time an initiator solution

consisting of 1.87g of ammonium persulphate in 41.16g of water was made.
9.73g of the initiator solution were removed and added to the reactor. After

10 minutes the seed polymer formed and the temperature was raised over 30
minutes to 90°C. The remaining monomer feed mixture of 595.57g was

added to the reactor over two hours during which time 28.01g of the
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29 was added followed by 1.5g of Natrosol Plus G ade,
the latter added carefully to the top of the vortex

WO eoongeBsi# the mil | base through stirring. As PCT/EP2004/005758

di spersion proceeded the viscosity of the ml| base
rose and the speed of the disigerser was raised to
approxi mately 3000rpmin order to maintain good 5

clriitieR sgMcamste alandded A2 ehdSEfhisRued fhefimaining
t he addltlon of the Natrosol Plus G ade the mll base

viastigiog releten ofs. 219% W addePR tHe'l*éfa@foraefﬂcPﬁel‘ﬁhét@WC fora
0.2g of Rocim was added. 10 Paint make-up T

7 9. Og of the mIIbase was added, 3. 8g of wat er and
rihexchaur taensure sonmieta e yaerissiion of tha momomers. A reactor
V\hllst stirring the diluted mllbase, 220.9g of the

ac cor gl ng 3 ifgnghpﬁeﬁo{va@ggfseﬂgﬁlﬁ%e% Wé%’é’@&g@%@e solution

0.4g of ammoni a solutlon finally the 15 stirrer speed
vensigtisg o tlo3 @ of Rocinm Vi89tini4B6gefwatere added,
conprising 11.5g of Acrysol SCT-275 and 4. 8g of

Aquaf | ow NHS300. The resulting paint was stirred for
approximately 5 to 10 mnutes follow ng the thickener
addition and allowed to stand for 16 hours at room

UER®eoHUycontett whe5Riwi%. pai nt conposi tion was
substantially free of coal escing solvents. W

2004/ 108847 PCT/ EP2004/ 005758 30 The PVC (total) was
58. 2% and the PVC (Ti02) was 25.8% The contrast

EXAMPLE 2, COMPARATIVE EXAMPLE B and EXAMPLE 3
Preparation and Testing of Acrylic Matt Paints

Example 2

A mill base was prepared as follows. An initial charge of 187.8g of water
was added to a1 litre disperser container followed by 20.2g of Orotan 731
and 1.5g Dispelair CF246. The mixture was stirred for 5-6 minutes at about
1000rpm using a high speed disperser fitted with a 7cm Cowles blade.
121.2g of Microdol H200, 101.3g of China Clay Supreme and 131.4g of
Tioxide TR92 were weighed into a separate container and then added to the
1 litre container. A further 131.4g of Tioxide TR92 was added to the
disperser container. The disperser speed was gradually increased to
2000rpm and maintained at this speed for a further 5 to 10 minutes during

which the pigment and extender started to disperse. A further 70.8g of water
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ratio was nmeasured at 98.1 % The dried solid paint
was tested for scrub resistance according to British

w®2@baossard 7719 of 1994 and |lost 0.77 ng of pBCTIEPIME4/005758

cn? (pass). Conparative Exanple B A m |l base was made
according to Exanple 2 except 2hat 28.3g of the
initial charge of water were replaced by a sol vent

' r i St f8. of he l, al,co a
2158 el IOToR ed By T30 ol Vsl IS Lirhas ticlabler Flde
of water and stirred at about 600rpmusing a paddle
st¢arefidly td 9Re sp of thdreonescformed inrhe ﬁhﬂlbd@’é%rodl%}l stirring. As
according to Conparative Resin Exg(rjr_plt_e A vvasdad €
ilst.stirrin The .remmining additions an
!@iﬁﬁﬁﬁl% rogeetiedfdiervisepsityof Bulbasstess ancd the gpeed of the
The I'iquid paint conposition contained 3% by wei ght of

SHRDEEE s SONED) S APl 15198 € i oo

%, 20 The dried solid paint was tested for scrub
reisewlationcofdbegniibasetas @ridenedd bgtaavaidex extermling td2Dout
and lost 0.76 ng of paint per cn2(pass). WO

AR T RS B9AGE o B REe uR Bros Gra

nmet hod of Exanple 2 except that the anmount of Ti oxide
TiReanililgasenw avvdispeestd fist 4 total of 25 minutes after which 0.2g of

Rocima V189 was added.

Paint make-up

To 729.0g of the millbase was added 3.8g of water and stirred at about
600rpm using a paddle stirrer. Whilst stirring the diluted millbase, 220.9g of
the aqueous dispersion of modified binder polymer made according to
Example 1 was also added ‘followed by 0.4g of ammonia solution finally the
stirrer speed was raised to 900rpm and the thickeners were added,
comprising 11.5g of Acrysol SCT-275 and 4.8g of Aquaflow NHS300. The
resulting paint was stirred for approximately 5 to 10 minutes following the

thickener addition and allowed to stand for 16 hours at room temperature.

The liquid paint composition was substantially free of coalescing solvents.



5 achieve a PVC (total) of 55.2%and a PVC (Ti 02) of
20.9% The contrast ratio was neasured to be 94. 5%

wahdiog/10884Tonparabl e to the contrast rati o of PCT/EP2004/005758
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Conpar ative Exanpl e B that used significantly higher
PVC (Ti 02) at 25.8% denonstra3dng nore efficient
utilisation of the titaniumdioxide pignent. 10 The

ALhE AV roraPEis 2ok e BV6 1810 185 2380 (e contrast

0.74 ng of pai nt per cn? (pass). Exanple 4 An aqueous
diztietval enedurad it 98er 9ol ymer nodified with corn
fibre gum 15 was made using the ingredients shown

bel ow and according to the procedure of Exanple 1.
Thi s binder polymer differs fromExanple 1 in that
the seed i s based on acrylic nononers. Plant Gum

B¢ dricd Caﬁ)g %tagﬁy\%?%?%ﬁligﬁ‘glgf/hn@ebi{cco%fﬂglé Fitish

PCT/ EP2004/ 005758 32 Sodi um Chl ori de (pure and vacuum

dSiandprd 7039 GhRR¢ ahd A8450.771mQ of fedidt pér bm3 Sl)
Mononer Charge Weight g Methyl et hacryl ate 1

Comparative Example B
A millbase was made according to Example 2 except that 28.3g of the initial
charge of water were replaced by a solvent mixture consisting of 8.1g of
benzyl alcohol and 20.2 of Texanol.

To 729.0g of millbase was added 10.9¢g of water and stirred at about
600rpm using a paddle stirrer. 192.7g of the aqueous dispersion made
according to Comparative Resin Example A was added whilst stirring. The

remaining additions and conditions were identical to those of Example 2.

The liquid paint composition contained 3% by weight of coalescing

solvents. The PVC (total) was 58.2% and the PVC (TiO,) was 25.8%. The

contrast ratio was 94.1%.

The dried solid paint was tested for scrub resistance according to British

Standard 7719 of 1994 and lost 0.76 mg of paint per cm*(pass).



2-ethyl hexyl acrylate 12.37 25.28 10 Seed Initiator
Charge Weight g Ammoni um persul phate 0.73 Water

w@ 2009008867 63 15 Acrylic Mononer Charge Wi ght PQI/EP2004/005758
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Acetic acid 4.30 Methyl nethacyl ate 234.61

"Di sponi | " A 1580 19.31 20 "Pe31 ankrol " ESD60 2.93
2-Ethyl hexyl acrylic 224.89 486.04 Main Initiator
Charge Weight g 25 Ammoni um persul phate 0.71 Water
15.59 16.30 30 Mop-up initiator charge ‘Wi ght g
Ammoni um Per sul phate 0.16 Water 16.76

Example 3

A paint was made using the ingredients and according to the method of
Example 2 except that the amount of Tioxide TR92 pigment was reduced to
achieve a PVC (total) of 55.2% and a PVC (TiO,) of 20.9%. The contrast
ratio was measured to be 94.5%. This is comparable to the contrast ratio of
Comparative Example B that used significantly higher PVC (TiO,) at 25.8%

demonstrating more efficient utilisation of the titanium dioxide pigment.

The dried solid paint was tested for scrub resistance according to British

Standard 7719 of 1994 and lost 0.74 mg of paint per cm® (pass).

Example 4

An aqueous dispersion of a binder polymer modified with corn fibre gum
was made using the ingredients shown below and according to the
procedure of Example 1. This binder polymer differs from Example 1 in

that the seed is based on acrylic monomers.

Plant Gum Charge Weight g
Water 522.03
Corn Fibre gum 12.13

Sodium bicarbonate 1.23



WG 2®3/108Be sol i ds content of the aqueous di SpePGI/BP2OOEEBIS7SS
Exanple 5 10 A paint was nmade was made usi ng
ot her than

10

15

20

25

30

16. 92 WD 2004/ 108847 PCT/ EP2004/ 005758 33 Bi oci de
Solution Weight g Rocima V 189 1.54 Water 4.09 5

45. 6wt %
t he i ngredients and process of 3Exanple 2

the rmdl f| ed bi nder pol yner of Exarrpl e 4 replaced that

ol i ds wei |ght basj s,
and P hgmf?é\%f: ALY (gwrﬁgg‘r?ﬂeSare 1.05
sl i ght qdiaga A2d6al Exanpl e 2, as indicated bel .6

15 The liquid paint conposition was substanti aBBy 4 ee
The PVC (total) was 60.5% and

of coal escing sol vents.
the PVC (Ti02) was 27.4%

95.

9%

The contrast ratio

was

The dried solid paint was tested for scrub

resi stance according to British 20 Standard 7719 of

1994
Conp
34

agded #bndm!
ar mve—'g-a#%

Methyl methacrylate
2-ethyl hexyl acrylate

Seed Initiator Charge

Ammonium persulphate
Water

pai nt per cnR (pass)
2004/ 108847 PCT/ EP20

Acrylic Monomer Charge

Acetic acid

Methyl methacylate
"Disponil" A 1580
"Perlankrol" ESD60
2-Ethyl hexyl acrylic

Main Initiator Charge

Ammonium persulphate
Water

Mop-up initiator charge

Ammonium Persulphate
Water

12.91
12.37
25.28

Weight g

0.73
15.90
16.63

Weight g

4.30
234.61

19.31

2.93
224.89
486.04

Weight g

0.71
15.59
16.30

Weight g

0.16
16.76
16.92

8



A pai nt was nade was made using Conparative Unnodified
Resin Exanple A Al other ingredients and anounts

woweee/1048¢7 sane as for Exanple B other than theCT/EP2004/005758

10

15

20

PVC(Total) and PVC(Ti 02) of Exanple C are slightly

hi gher than Exanple B, as indBXated below. 5 The
l'iquid paint conposition contained 3% of coal esci ng
sol vents. The PVC (total) was 60.2% and the PVC (Ti 02)
was 27.2% The contrast ratio was 91.7% The dried
solid paint was tested for scrub resistance according

to BriBigtide Bblftiandard 7719 of 1994 and | ost (eighp
of paint per cn (pass) Exanple 6 An aqueous _é_g

di spersion o i nder polymer nodified with gum

ar abi ¢ Ena%éﬁ%gusi ng the ingredients shown bel.84 and
accordWajet o t he procedure 15 described in Exappbe 1.
Pl ant Gum Charge Weight g Water 669.35 Gum Ar5':\ hC
12.13 20 Sodi um bi carbonate 1.23 Sodi um Chloritd

(pure and vacuumdried) 1.05 Rhodacal A246 L 1.07
683. 60 WO 2004/ 108847 PCT/ EP2004/ 005758 35

The solids content of the aqueous dispersion was 45.6wt%.

Example 5

A paint was made was made using the ingredients and process of Example 2
other than the modified binder polymer of Example 4 replaced that of
Example 1, on a solids weight for weight basis, and PVC(Total) and
PVC(TiO,) of Example 5 are slightly higher than Example 2, as indicated
below.

The liquid paint composition was substantially free of coalescing solvents.
The PVC (total) was 60.5% and the PVC (TiO,) was 27.4%. The contrast

ratio was 95.9%.

The dried solid paint was tested for scrub resistance according to British

Standard 7719 of 1994 and lost 1.72 mg of paint per cm> (pass)

Comparative Example C



Seed Mononmer Charge Weight g Vinyl acetate 25.03

Enmpimn OF 75 0.25 5 25.28 Seed Initiator Charge
w\eioghossgr Anmoni um per sul phate 0.73 Water 15PCDERD04/005758

16.63 Acrylic Mnomer Charge Weight g Methyl

met hacyl ate 234. 61 15 "Di sponi34 A 1580 19.31

"Perl ankrol" ESD60 2.93 2-Ethyl hexyl acrylic 224.89

4 A 0. Maion Initiator.Ch e Wei ght. . Anmmni .
it e ag Ak el Ui T T fp e Unaipified Resia Example
Weight g (replaces Mp-up intiator charge) Water

1A. 1A11 other ingredients and amounts were the same as for Example B other

than the PVC(Total) and PVC(TiO,) of Example C are slightly higher than
Example B, as indicated below.

5  The liquid paint composition contained 3% of coalescing solvents.
The PVC (total) was 60.2% and the PVC (TiO,) was 27.2%. The contrast

ratio was 91.7%.

The dried solid paint was tested for scrub resistance according to British

10  Standard 7719 of 1994 and lost 0.72mg of paint per cm? (pass)

Example 6
An aqueous dispersion of a binder polymer modified with gum arabic was
made using the ingredients shown below and according to the procedure

15  described in Example 1.

Plant Gum Charge Weight g
Water 669.35
Gum Arabic 12.13

20 Sodium bicarbonate 1.23
Sodium Chloride (pure and vacuum dried) 1.05
Rhodacal A246 L _1.07

683.60



w(ah@48a884ds content of the aqueous di spersi on MEFEP2004/005758
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30 Biocide Solution Weight g Rocima V 189 1.54 WO
2004/ 108847 PCT/ EP2004/ 005758 36 Water 4.09 5.63

42.9Wmt % 5 Exanple 7 A paint was made using the

i ngredi ents and process of Exa®ple 2 other than the
nodi fi ed bi nder polynmer of Exanple 6 replaced that of
Exanple 1, on a solids weight for weight basis, and
the PVC(Total) and PVC(Ti 02) of Exanple 7 are
slightly higher than Exanple 2, as indicated below 10

The i ggé@imgh@fne@@mgbti on was substanti all yWéiggt gf
coal escing solvents. e PVC (total) was 59. 6%

the PVC.(Tj02) was 26.4% The contrast ratio was

96. 3% 'm)éf 4@ solid paint was tested for sc2dd3
resi st BEngsingied®Tdi5g to British 15 Standard 779D3f
1994 and | ost 1.78ng/cn? (pass) Exanple 8 An 2?%5
di spersion of a binder polyner nodified with pa
was made using the sane procedure and ingredients as
in Exanple 6 except that the 20 Pl ant Gum Charge

cont ai sgéﬂmé&gcgf@g;@ter, 24.24g of Araban, W&éﬁtg

Ammonium persulphate 0.73
Water 15.90
16.63
Acrylic Monomer Charge Weight g
Methyl methacylate 234.61
"Disponil" A 1580 19.31
"Perlankrol" ESD60 2.93
2-Ethyl hexyl acrylic 224.89
481.74
Main Initiator Charge Weight
Ammonium persulphate 0.87
Water 19.23
\ 20.10
Reactor rinse Weight ¢
(replaces Mop-up intiator charge
Water 13.12
Biocide Solution Weight g

Rocima V189 | 1.54



of Rhodocol A246L and 1.05g Pure vac dried sodium
chloride. The solids content of the dispersion was

W@ 200208847 WO 2004/ 108847 PCT/ EP2004/ 005758  37PCEHKP29p4/€@)5758
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9 A paint was nmade using the ingredients and process
of Exanple 2 other than the ndglified binder polyner
of Exanple 8 replaced that of Exanple 1, 5 on a

sol i ds i ght for weight basis. The liquid pain
conposyw5§ﬁ cont ai ned 0. 8% coal esci ng solvents.éiﬁk
PVC (total) was 59.0% and the PVC (Ti02) was 265.5%

TraegolidsafnteAtdf ﬂlé/@chéiﬁls%ggﬁfoﬁ WRU .ggs}t?%pai nt

was tested for scrub resistance 10 accordi

British Standard 7719 of 1994 and | ost 1.38ng of paint
per cnR (pass) WD 2004/108847 PCT/ EP2004/ 005758 38
CLAIMS 1. Afilmformng binder polyner for a coating

CRIR fé'f)n wherein the polyner is nodified by the
presence of bonded noieties obtainable 5 from plant
gum 2. A binder polyner according to Claim1 wherein

t Aepainémasguade uising the irgdredidntoandlproteds &f Bxamiplé 2 other

bi nder pol yner according to Claiml or Claim?2 wherein

t {h%nptlh%nrtnodiﬁed binder polymer of Example 6 replaced that of Example 1,
on a solids weight for weight basis, and the PVC(Total) and PVC(TiO,) of
Example 7 are slightly higher than Example 2, as indicated below.
The liquid paint composition was substantially free of coalescing solvents.

The PVC (total) was 59.6% and the PVC (TiO,) was 26.4%. The contrast

ratio was 96.3%.

The dried solid paint was tested for scrub resistance according to British

Standard 7719 of 1994 and lost 1.78mg/cm? (pass)

Example 8

An aqueous dispersion of a binder polymer modified with Araban was made
using the same procedure and ingredients as in Example 6 except that the
Plant Gum Charge contained  605.55g of water, 24.24¢ of Araban, 1.07g
of Rhodocol A246L and 1.05g Pure vac dried sodium chloride. The solids

content of the dispersion was 44.2wt%.



gumis obtainable fromcorn fibre. 10 4. A bi nder
pol ynmer according to any one of the preceding Cains

wobk@naoss4t he bonded noi eties conprise prot eo- XpeBREB2005005758

10

A bi nder pol yner according to any one of the preceding
Clainms wherein the bonded noi®ties conprise furanose.
6. A binder polyner according to any one of the
preceding Clains 15 wherein the bonded noieties are
chemcally attached to the binder polyner. 7. A
bi nder polynmer according to any one of the preceding
q;giaiﬁplé/ger ein the plant gum conprises a m xture of

ol ysaccharide and protein. WO 2004/108847
PCT/ EP2004/ 005758, 39 8, A hinder polynmer as clai ned
i A\ st Wwas madeaising the ingredients aadiprecessref Bxaimpdel 2hyther

addi ng plant gumto the polynerisation reaction

O T BELATE 3 bR B Efempte 1.

gumis 5 corn fibre gum 10. A binder pol ynmer

acr arstilrds weightyfooweeight basispr ecedi ng cl ai s wherein
the polyner is an aqueous dispersion of particles. 11.
A process for nodifying filmformng binder polyners
whi ch are binder polyners for coating conpositions
wherein plant gumis added

The liquid paint composition contained 0.8% coalescing solvents.

The PVC (total) was 59.0% and the PVC (TiO,) was 26.7%. The contrast
ratio was 95.8%. The dried solid paint was tested for scrub resistance
according to British Standard 7719 of 1994 and lost 1.38mg of paint per

cm? (pass)



10 to the polynerisation reaction which produces the
bi nder polynmer. 12. A process as clained in Caim1ll

wob@naoss4t he plant gumis corn fibre gum 13.PE&I/EP2004/005758

10

15

coati ng conposition wherein the conposition contains a
nodi fied binder polyner as cl3 nmed in any one of the
precedi ng, clains. 15 14. A coating conposition
according to Caim 13 wherein the conposition further
contains at | east one conponent selected from the

group consisting of pignents, fillers, extenders,
ragAScal nodifiers, dispersants, antifoans, flow

ai ds, crosslinkers and biocides. 20 15. A coating
conpositjon accqrding.to claim 14 wherein the selected
cgnponénﬁfmsfaomgng tindewpolymagr fg suqoaturg EPRUMSiH0B Melgerein the
40 16. A coating conposition according to Caim15

coat | O DAL FRAAEE by (bR PRt b, indif pddigtion obtainable

pigment is rutile. 5 18. A coating conposition
accor dfrom ptartrgumne of Cains 1 to 17 having a
PVC(Ti02) of from5 to 35% 19. A nmethod for inproving

9 PR e SR BT SoESTREE R E i gl gum i
obtainable from plant fibre. ’

3. A binder polymer according to Claim 1 or Claim 2 wherein the plant
gum is obtainable from corn fibre.

4. A binder polymer accordin;cJ to any one of the preceding Claims
wherein the bonded moieties comprise proteo-xylans.

5. A binder polymer according to any one of the preceding Claims
wherein the bonded moieties comprise furanose.

6. A binder polymer according to any one of the preceding Claims
wherein the bonded moieties are chemically attached to the binder
polymer.

7. A binder polymer according to any one of the preceding Claims
wherein the plant gum comprises ‘a mixture of polysaccharide and

protein.



according to any one of Claims 1 to 10 as a binder in
a coating 10 conposition. 20. A nethod for inproving

W b@4oasreT ty of coating conpositions conpri siPQI/EP2004/005758
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particulate non-filmformng materials wherein the
met hod conprises enploying a ndglified binder polymer
according to any one of Clains 1 to 10 as a binder.

2 O R A0 REsGR O H SRR Bl moieics
particulate non-filmformng material is titanium

01 v S/} SOt B 013" 9R8tron rection
Lo, Palixfitte from which the binder palymer 18 formed.

9. A binder polymer as claimed in Claim 8 wherein the plant gum is
corn fibre gum.

10. A binder polymer according to any one of the preceding claims
wherein the polymer is an aqueous dispersion of particles.

11. A process for modifying film-forming binder polymers which are
binder polymers for coating compositions wherein plant gum is added
to the polymerisation reaction which produces the binder polymer.

12. A process as claimed in Claim 11 wherein the plant gum is corn fibre
gum.

13. A coating composition wherein the composition contains a modified
binder polymer as claimed in any one of the preceding claims.

14. A coating composition according to Claim 13 wherein the
composition further contains at least one component selected from
the group consisting of pigments, fillers, extenders, rheological
modifiers, dispersants, antifoams, flow aids, crosslinkers and
biocides.

15. A coating composition according to claim 14 wherein the selected

component is pigment.
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16.

17.

18.

19.

20.

21.

22.

40
A coating composition according to Claim 15 wherein the pigment is
titanium dioxide.
A coating coinposition according to Claim 16 wherein the pigment is
rutile.
A coating composition according to any one of Claims 1 to 17 having
a PVC(TiO,) of from 5 to 35%.
A method for improving the opacity of coating compositions wherein
the method comprises employing a modified binder polymer
according to any one of AClaims 1 to 10 as a binder in a coating
composition.
A method for improving the opacity of coating compositions
comprising particulate non-film | forming materials wherein the
method comprises employing a ﬁlodiﬁed binder polymer according to
any one of Claims 1 to 10 as a binder.
A method for improving the opacity of coating compositions
according to Ciaim 20 wherein the particulate non-film forming
material is titanium dioxide.
A method for improving the opacity of coating compositions
according to Claim 20 wherein the particulate non-film forming

material is rutile.



