COMP@E! TE Pl GVENTARY MATERI AL COVPRI SI NG PARTI CLES OF

qDPC)SI TE SURFACE CHARGE . The invention relates to a
pi gnentary conposite and in particular toa 5 conposite conprising an
association of particles of at least two different mat eri al s.

It is well known that, the dispersion of a pignent within a pignented
system such as a pali nt filmgreatly afferts the optical efficiency of the
. pi gnment . In particular the floccul ation of pignent particles reduces

the efficiency with 10 COMPOSITE PIGMENTARY MATERIALght .

It is an object of this invention to provide a conposite material which
possesses superior |i gh't scattering properties and in which floccul ation of

ke The invention relates to a pigmentary composite and in
particular to a éomposite comprising an association of particles of at

.5 least two different materials.

It is well known that, the dispersion of a pigment within a
pigmented system such as a paint film greatly affects the optical
efficiency of the pigment. In particular the flocculation of pigment
particles reduces the efficiency with which the particles scatter light.

10 It is an object of this invention to provide a composite material
which possesses superior light scattering properties and in which
flocculation of like particles is reduced in comparison to many
conventional pigments.

According to the inventidn a composiie particulate pigmentary

15 material comprises an association of at least two chemically distinct
materials wherein the particles of a first material carry a positive
surface charge and the particles of a second material carry a negative
surface charge the particles of the first material being held in
association with the particles of the second material as a result of the

20  said surface charges.

The effect of the surface charges on the particles of the
composite is to produce a repulsion between like particles and an
attraction between unlike particles and hence provide a structure in
which flocculation of like p_articles is minimised but flocculates

25 containing unlike particles are present. Such a structure leads to
relatively good dispersion and improvements in light scattering

eff1c1ency

m— .
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partitles is reduced in conparison to many conventional pignents.
Acgording to one aspect the invention a conposite particulate 15
pignentary material conprises an aqueous di spersion of conposite particles
said particles conprising an associ ation of particles of at |east two

chem cal ly di stinct materials wherein the particles of a first
material carry a positive surface2charge and the particles of a
second material carry a negative surface char ge, the particles of
the first material being held in association with the articles of

the second material Adsoaaceording &9 thpeinvendon & M@%eséhfﬁg@@ ging a
wher ei n sai d aqueous ,di sperS| on contains at |least 35 30nt by vvel ght of
<l II

sai d con‘ffH§P?sétepeBaW‘é‘4 dle pigmentary Jpa r?‘éﬂ‘l’“ IREn8Pgani ¢

pi gment or extende
queous dispersion of a first particulate material and an aqueous

[

dispersion of a second, chemically distinct, particulate material the pH
5 values of the dispersions so formed being such that the particles of
both particulate materials carry a surface charge, the surface charge on
the first particulate material being of op_posite sign to the surface
charge on the second particulate material and mixing said dispersions
under conditions such that the mixing does not produce a reversal of

10 the sign of the surface charge on one of the particulate materials.

In a preferred embodiment of the process of the invention an
aqueous dispersion of a first particulate material is formed at a pH
such that the particles of the first particulate material carry a positive
surface charge, an aqueous dispersion of a second, chemically distinct,

15 particulate material is formed at a pH substantially similar to the pH
value of the dispersion of first particulate material wherein the
particles of the second particulate material carry a negative surface
charge and the dispersions so formed are mixed together.

~ The product of the invention is a composite material containing

20  particles of at least two chemically distinct materials. In general, any
particulate material can be used in the composite although, since the
composite produced is pigmentary at least one of thé materials will
usually be a material normally considered to bé a pigment. In
particular inorganic pigments are preferred and, for example, such

25 ~pigments are titanium dioxide pigments, zinc oxide pigments, antimony

+ oxides, barium pigments, calcium pigments, zirconium pigments,

e
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2 Accordi ng to another aspect of the invention a conposite
pi gnentary mat eri al conprises an aqueous di spersion of conposite
particles said particles conprising an associ ation of particles of
at least two chenically distinct materials wherein the particles of
a first material carry a positive surface charge 5 and the particles of
a second material carry a-negative surfate charge, the particles of
the first material being held in association with the particles of the
second material as a result of the said surface charges and wherein said
aqueous di sper sthsamiwm: pigrments, | WaBt PEENERIS, CBAENSSUTe ipigrenys, slgad
conposite particles, said first material being an organic polyneric
material. 10 plgments zmcw@hed%@d lithopppe- surface cﬁarges gn theppa?/t icles

f th
and an a1 act on bePhssrmataridle which odn 5 bhedl 8€ ofg SR phiifabiee o °°
structure in whi Cpqﬁ#ggﬁkfaﬂﬁlgaﬁlgr%ﬁ bpkl% Bﬁilt éscglﬁéa sﬂlgxte%'acluﬂi‘iﬁﬂtgg sed but

floccul ates contd &8 Are pr esent

structure | gadsg tl@}\%t%,atchﬁfdr%t&o%} cyla%,g.er S NOR-piBfheh iRy OYSHIRL6F ithel 1 ght 15

scattering éffiC
compounds mentioned above as pigments may also be used as one

ford

component of the composite. _
Organic particulate materials are also useful in the product of
the invention and in particular, polymeric particles generally referred
10 to as microspheres are excellent components for the composite. A
rather wide range of polymers is suitable for the formation of
microspheres and a number of different types of microsphere is
commercially available. For example microspheres composed of
polystyrene, polyvinyl chloride, polyethylene, acrylic polymers and a
15 number of copolymers are available and can be used in the product of
 this invention. |
When microspheres are employed, they may comprise solid
microspheres or the microspheres may contain voids or vesicles.
Vesiculated microspheres can be used to contribute to the pigmentary
20 efficiency of the composite according to the invention.
The most preferred embodiments of the invention are
composites comprising an association of titanium dioxide particles with
particles of an inorganic filler or extender or with polymeric

microspheres. The titanium dioxide is preferably rutile titanium

25 dioxide.
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Also_éccording to the invention a process for producing a conposite
particulate pignentary material conprises form ng an agueous di spersion of
particles of a first material and an aqueous dispersion of particles of a
second, chemcally distinct, material, the pH values of the

di spersions so formed being 20 such that the particles of both materials
carry a surface charge, the surface 4 charge on the particles ofthe
first material being of opposite sign to the surface charge on the
particles of the second material and m xing. said dispersio

. s
2a under condib¢ preferred sizerafithe partiqulats gnatsaals depe H%Hhﬁ%mﬁ rever sal

of the sign ofthe surface. ¢cha i
an aqueoug di spRXteRtAn tﬁe nature of the ;r)gr%ic?e%. O%e% c}nréeo teei)ﬁr%c?ﬂ&tg produce

materials is included in the composite for the purpose of providing the

principal pigmentary effect then the average primary particle size will

5 preferably be the size which provides optimum pigmentary properties

for the material employed. For example, when a titanium dioxide

pigment is used as one of the particulate materials then its average

crystal size is preferably between about 0.05 and 0.5 micron. For rutile

titanium dioxide the average crystal size is most preferably between 0.2

10 and 0.3 micron and for anatase titanium dioxide the average crystal
size is most preferably between 0.1 and 0.35 micron.

Frequently one of the components of the composite is used to
space out or support the particles included in the composite for their
pigmentary effect. Such particles have been called below "non-

15 pigmentary particles” although these particles may contribute some
pigmentary effect to the composite.

The size of any non-pigmentary particles used as one of the
components of the composite can vary over quite wide limits.
Generally there is a size for these particles at which optimum

20 pigmentary properties are demonstrated by the composite and this size
will depend upon the nature of the pigmentary particles. For example,
if the pigmentary particles are rutile titanium dioxide with an average
crystal size between 0.2 and 0.3 micron then the average size of the
non-pigmentary i)articles is preferably between 0.02 and 0.3 microns.

25
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of cofrposite

particles said conposite particles conprising an association

of , particles of said first material and particles of said second
material the particles 5 of said first naterial being held in
association with the particles of said second material as a result
of said surface charges and wherei n sai dz.aqueous di spersion of

conposite particles contains at | east 35 per cent by weight of said

conposite
or extender.

particles, said first nmaterial being an inorganic pignent

LTI o SSEHRAR R RR o e
forming an aquegys, ¢ %H? rsfie‘){br t$pt1mu1];n glgﬁ?erntt |ﬁ1%p9fu§ mher &Smgﬁlﬁ,’rsl al and

an aqueous di

spersion o secon Yy di stinct,

material, the p?é botlhlgstootfhet1ﬁeerﬁi(ﬁpﬁé§ér€l{b‘}es§cﬂx§ﬂh pPéVedOpigmentarySuch t hat

t he particles o}

materials carry a surface charge, the surface

charge on t he pﬁfdpe?ﬂl@sscdiﬁpérbd tbisiraflanp: %ﬁ%dn@éryﬂﬂbm piepapabby neixitiggn to the

surf ace
-sai d di spers

arge on the particleées o he second material and m xi ng
ong&ithout formingl eie stautite ofthesecomipdsites of e imventigndd@sr not

produce a reversal of the sign of the surface charge on one of the

materials to
sai d conposit

10

15

20

25

prexumplean aomposite dpreparesi @ccording toothQ:(prpg@St of phet i cl es
© g.‘l?lre;[ltll(():lll efrsorgoprlrg)xgllexsltlarrlygfJ tﬁ‘gmﬁis (c)lfolx?éel 2{1]d % filler such as clay
enables a paint to be produced in which the contrast ratio is higher
than the contrast ratio of a similar paint prepared from a mixture of
titanium dioxide and clay. '
Consequently useful composites according to the invention can
be prepared frbm rutile titanium dioxide having an average crystal size
- between 0.2 and 0.3 micron and a second particulate material having
an average particle size up to about 40 micron. _
The ratio of the particulate materials used depends upon the
relative size of the particles. For example, when the pigmentary
particles are titanium dioxide having an average crystal size between
0.2 and 0.3 micron and the non-pigmentary particles have an average
particle size of from 0.02 to 0.3 micron the ratio of titanium dioxide to
non-pigmentary particles is preferably from 0.3:1 to 3:1 by volume. If,
however, the non-pigmentary particles have an average size between
0.5 and 10 micron then the ratio of titanium dioxide to non-pigmentary
particles is preferably from 0.05:1 to 1.5:1 by volume.
In the process of the invention the particulate materials which
will become associated in the composite product of the invention are

" separately dispersed in water. These dispersions may be prepared by
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parti'c‘:les of said first mateiral and particles of said second material the
particles 20 of said first material being held in association with the

particles of said second material as a result .of said surface
charges and wherein sai d aqueous di spersion :

2b of conposite particles contains at |east 35 per cent by weight of
sai d conposite particles, said fi®st material bei ng an organic

pol ymeric material . In a preferred enbodi nrent of the process
of the invention the agueous di spersion of particl eai,of gfirst
material is fordRysui@ble means. Mast preferablythe particulatesmatermal is stigred ¢

G Sper si on of EEBwateEnitBa Tipehrs afna: dSRERUIE SEont O o 8RR i
convenient to utilise a commercially available dispersion and such
dispersions frequently contain dispersing agents. The presence of

5 these dispersing agents usually does not prévent the use of such
dispersions in the process of the invention.

Preferably the dispersion of particulate material is subjected to
a milling step to break down any aggregat'es present and to optimise
the degree of dispersion of the particles. The milling can be carried

10 out by, for example 'high speed impeller mill, ball mill, sand mill or the
use of ultrasound.

The pH value of the dispersion of one of the particulate
materials is chosen so that the surface of the particles carries a positive
charge. The actual pH value chosen will depend upon the nature of

15 the particulate material and upon the nature of the surface of the
particles. For example, a titanium dioxidé particle having a coating of
alumina will carry a substantial positive charge when dispersed at a pH
below about 6 whereas the surface charge on a silica-coated titanium
dioxide particle will be substantially positive below a pH of about 2.

20 In the process of the invention one of the dispersions described
above contains particles having a positive surface charge and is mixed
with another dispersion which contains particles carrying a negative
surface charge. This other dispersion may be prepared at any pH, but,
preferably, in order to simplify the mixing step of the process, the pH |

25 of the other dispersion is substantially similar to the pH of the

dispersion in which the particles carry a positive surface charge.
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substéntially simlar to the pH value of the dispersion of first

particul ate material wherein the particles of the second materi al
carry a negative surface charge and the dispersions so fornmed are
m xed together. 10 In a further preferred enbodi nent of the
porcess of the invention, the pH of said aqueous di spersion of
conposite particles is raised to a val ueZof up to 8.5 after

formati on of said dispersion of conposite particles.

According to a further aspect of the invention, a conposite pignentary

mat eri al conpri ses aWhepdbe PHiivapwssofotheotwe slispessions pre snbstastiaht ai ned by
15 a process which conprises form ng an, aquequs dispersion, of particles
of a first similar e iprpdugt ®f she myeation isFeady prenared by mixingfhese

chem cally distinct, material, .the pH valu of the, dispersions so
formed being sudWotdisRersiams yhylst Eheegméﬂlr%& ﬁgxtateg%y I %"r‘?agﬂll% megSy a
surface charge, gthe surface c e, _on . the particlgs.o e fir

mat eri al bei ng &&SBB%S .rr{uélngicgﬂﬁ'n?otvg%glsgaﬁ%elsc efcé%é’ottqpteﬁ‘é’hlgz‘%’t?ycl es of

the 20 segon gyttt alo ol ifiop ) SusbSRFUR Aluid e SAREL b 075 Such

t hat the uce’ a sal the sign of the

surface char ge Qiirflonftefibrations, TpidifyBhe bt Medisfericd 168dadd asIuROUS

di spersi on of conposite partl cl _
other dispersion slowly, or the two dispersions are simultaneously

introduced into an agitated mixing zone.
It may be necess;ary, for example when a dispersion has poor
10 stability at a pH value chosen for mixing to prepare the two dispersions
at substantially different pH values. When it is necessary to employ
dispersioﬁs having substantially different pH values it is important to
mix the dispersions under conditions such that the sign of the surface
charge on either of the particulate materials is not reversed by any
15 changes in pH which may occur during mixing. 'For example it may be
necessary to add an acid or a base to adjust the pH during the mixing

step.

For example, a suitable pH value for producing a composite
from alumina-coated titanium dioxide is about 4 to 5. However,
20 commercially available polymeric microspheres are often supplied as a
dispersion at a pH of about 7 to 9. Nevertheless, a product according
to this invention can be.formed from titanium dioxide and polymeric
microspheres by adding a commercial dispersion of microspheres to a
dispersion of titanium dioxide at a pH of 4 to 5 whilst the pH of the
25 resultant mixture is maintained in the range of 4 to 5 by the

simultaneous addition of an acid.
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2c conposite particles conprising an association of particles of

sajd first material and particles of said second material the
particles of said first material being hel d in association with the
particles of said second material as a result of the - said surface

charges and subsequently raising the pH of said dispersion of 5
conposite particles to a value of up to 8.5 said first material being an
i norgani ¢ pi gnent or extender. Accordi ng to anot her aspect
of the invention, a conposite pignmentary material conprises an
aqueous di spersi on oThe gproossst 6f pie tinveneionoyitkisnabompugite pigmentaryr ocess
whi ch conprises form ng an aqueous dispersion of particles of a first

material in the form of an aqueous dispersion and this is a convenient

form for use in, for example, aqueous paints or paper coatings.

However, the product may also be separated from the dispersion by,

5 for example, filtration and dried to .form a solid product.

The product of the invention can be used as a pigment in, for
example, paints, inks, paper and plastics and displays improved
pigmentary 'properties compared to a pigmentary system formed by
simply mixing equivalent quantities of the components of the

10 composite material.

The invention is illustrated by the following examples.
EXAMPLE 1

The pH of 1300g of demineralised water was adjusted to 10
using sodium hydroxide solution. With stirring, 700g of calcium

15 carbonate (Snowcal 60) were added while the pH was maintained at
10. Stirring was continued after addition of calcium carbonate was
complete .

The pH of 189.4g of demineralised water was adjusted to pH 3

using dilute sulphuric acid. 102g titanium dioxide pigment (Tioxide

20 grade TR92) was added to the water which was stirred continuously
while the pH was maintained at 3. Stirring was continued after all the
pigment had been added.

The pH of the calcium carbonate slurry was adjusted to pH 6
using dilute sulphuric acid and the pH of the titanium dioxide pigment

25 slurry was adjusted to 6 using sodium hydroxide solution. The pigment

shurry was added to the calcium carbonate slurry with vigorous mixing.
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10 materi al and an aqueous di spersion of a second, chenically distinct,
~megerial - the pH values of the dispersions so formed being such that
the particles of both materials carry a surface charge, the surface
charge on the particles of the first mat eri al being of opposite sign
to the surface charge on the particles of the second material and
m xi ng sai d di spersions under conditions2such that the 15 m Xxi ng does
not produce a reversal of the sign of the surface charge on either

of the materials to produce an aqueous dispersion of conposite particles
said confuwet dl she migment basr{@ccsiadg{édnsagmwaﬁi@nuweé Priacl es of.
said first materi al . and particles of said second naterial the
particles of saﬁﬂgh?ﬁ¥gﬂnﬁﬂﬂﬁ$ial bei ng held in association with the

5 L SRR oo 03 e i
coMosi e parti Gles LABrKa) iy Bkl oberflgf oo T06°C LA rflR! ESpbsifiel N9 2

organic

5 material was crushed through a 2mm sieve and passed through an air
fluid energy mill.

The resulting product was then tested in the following paint

formulation.
Parts by weight
10 | Standard Paint Test Paint
Water | 3880  38.80
Hydroxyethyl cellulose (Cellobond QP4400H) 0.50 0.50
Ammonia | 010 0.10
Sodium polyphosphate (Calgon) 0.40 0.40
15 Sodium salt of polycarboxylic acid (Orotan 731) 0.40 0.40
Nonionic surfactant (Triton CF10) 0.10 0.10
Butyl carbitol acetate 2.00 2.00
Non-silicone defoaming agent (Nopco NS1) 0.10 0.10
Biocide (Acticide BX) 0.10 0.10
20 Calcined China Clay (Polestar 200P) 13.20 13.20
Natural calcium carbonate (Snowcal 60) 13.20 -
Titanium dioﬁde (TR92) | 15.00 13.55
Composite material (TR92/Snowcal 60) - 14.65

Vinyl acetate/Veova 10 emulsion (Emultex VV536) 16.10 16.10

25
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2d The product of the invention is a conposite materi al

cont ai ni ng particles of at least two chemcally distinct materials.
I'n general, any particulate material can be used in the conposite
al though, since the conposite produced is pignmentary at |east one -of
the materials will usually be a materi al 5 normal Iy considered to be a
pignent. In particular inorganic pi gment§ are preferred and, for
exanpl e, such pignments are titanium dioxide pignents, zinc oxi de
pi gnents, antinpny oxides, barium pignents, calcium pignents,
zi rconi um pi gwePﬂrslcuI@mX@iw&qgm%nonron p| grrent s, 6fé3Aesi um pi gnent s,
| ead pignents, zinc s hopone,

g ”17'1tamu ub?om e onc ntranon 17.2%

Extender Volume Concentration 47.1%

5 TEST RESULT
Standard Test

Contrast Ratio at a Spreading Rate of 20m? /1 88.90 90.09
EXAMPLE 2
10 361g of titanium dioxide pigment (Tioxide TR92) was dispersed, using

a high speed impeller, in 353g of water at pH 4.6 and the pH maintained at
this level using dilute sulphuric acid. This pigment dispersion was slowly
added over 30 minutes with gentle stirring, to 200g of Lytron 2101 (a 52%
aqueous dispersion of polystyrene particles) also adjusted to a pH of 4.6.
15 During the addition, the pH of the mixture was maintained at 4.6 with the
addition of sulphuric acid. When all the pigment slurry had been added, the
mixture was stirred for a further 10 minutes and then the pH raised to 8.5
using dilute ammonium hydroxide.
Analysis showed a ratio of polystyrene particles to pigment of 1.14:1 by
20 volume.

This product was then tested as a slurry in the following paint.

25

This Sheet Has Been Rerlaced

NEACT0

THIS SHEET HAS BEEN
REPLACED

b .




15 20 3
Qdher materials which can be used as one of the particulate materials are

extenders or fillers such as silica, silicates, alum nates, sul phates,
car bonates or

11
Parts by weight
Standard Paint Test Paint

Water 35.74 17.65
Hydroxyethyl cellulose (Cellobond QP4400H) 0.75 0.75
5 Ammonia (0.88) 0.34 0.34
Sodium salt of polycarboxylic acid (Dispex N40) 0.44 0.44
Nonionic surfactant (Triton CF10) 0.04 0.04
Coalescing solvent (Texanol) _ | 1.62 1.62
Defoaming agent (Foamaster E75C) 0.12 0.12
10 Biocide (Nuosept 95) 0.12 0.12
Titanium dioxide (Tioxide TR92) 19.60 245

Lytron 2101 10.87 -
.Composite material (Lytron/TR92) - 46.12

Vinyl acetate/Veova 10 emulsion (Vinamul 6955)  30.34 30.34

15
Particulate Volume Concentration 40%
Pigment Volume Concentration ' 20%

Polymer Bead Volume Concentration 20%

20 TESTRESULTS
Standard Test
Contrast Ratio at a Spreading Rate of 20m2/1 89.55 90.28

Ypg at a Spreading Rate of 20m2/1 - 81.24 82.77

25
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clays. Non-pigmentary forns of the compounds nentioned above as pignents
may al so be used as one conponent of the conposite. 5 Organi ¢
particulate materials are al so useful in the product of the

invention and in particular, polyneric particles generally referred to as
m crospheres are excel |l ent conponents flcir the conposite. A rather w de
range of polynmers is suitable fo % he formation of m cr ospheres and
a nunber of different types of m crosphere is conmercially

avai |l abl e. For 0 m cr ospheres conposed of pol ystyrene,

pol yvi nyl chl or] , t hyl ene, acrylic polynmers and a nunber of

I il d.i . . d . '
Cvention, o @ Bte of AR, AiiRE Pishen (Tipids, ERO2T RS diebel Y <o
lid : - | . . \
\S/gs: cles. Ves Tcﬁ@gﬁfggﬁé ﬁg ﬁrhré'jc}rgg{sr%ﬁé? es Cgﬁﬁ@ﬁ&gg@?gﬂg@x@??@uﬁp efrglotn he
pi gmentary eff iﬁh@%ﬁg&’fzoﬁ)geof Lytron ZQQ_FF(QSSZ% @(ﬁ%ﬁﬁ”diﬂ)efrﬁph*'tﬁ polyspienen.

The nost preferred embodi nBnts of the invention are conposites
5  particles) also adjusted to a pH of 4.6. The mixture was then ballmilled for a

;

further 16 hours during which the pH was maintained at 4.6 by the addition of
sulphuric acid. After milling, the pH was raised to 8.5 using dilute ammonium
hydroxide. Analysis showed a ratio of po'lystyrene particles to pigment of
2.27:1 by volume.

10 This product was then tested as a slurry in the following paint.
Pa weigh
Standard Paint Test Paint
Water 35.68 30.82
Hydroxyethyl cellulose (Cellobond QP4400H) 0.65 0.65
15  Ammonia (0.88) | 0.42 0.42
Sodium salt of polycarboxylic acid (Dispex N40) 0.53 0.53
Nonionic surfactant (Triton CF10) 0.04 0.04
Coalescing solvent (Texanol) 1.98 1.98
Defoaming agent (Foamaster E75C) | 0.14 0.14
20  Biocide (Nuosept 95) 0.14 0.14
Titanium dioxide (Tioxide TR92) 17.91 13.53
Lytron 2101 551 -
Composite material (Lytron/TR92) - - 1474

Vinyl acetate/Veova 10 emulsion (Vinamul 6955)  36.99 36.99

25
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conpri si ng an association of titaniumdioxide particles with particles of
inorganic filler or extender or with polyneric mcrospheres.

an,

titanium 20

4

sone extent

particulate materials is
of providing the principal pigmentary
primary particle size w|l

dioxide is preferably rutile titani um di oxi de.

The preferred size of the particulate materials depends to

on the nature of the particles. \Were one of the

i ncl uded3 n the conposite for the purpose
effect then the average
preferably be the size which 5 provi des

opt i mum pi gnent Baggicglase Molumg Gancentsationt eri al  enpl oye8% For

exanpl e,

and 0.5

when
materi als then

10

15

20

25

Iitani di oxi de pignent is used as o f the particul ate
rag n@ggween about 0.05

yemen) Yolume & oncent

Polymer Bead Volume Concentration 10%

PBe is preferably

TEST RESULTS

Standard Test
Contrast Ratio at a Spreading Rate of 20m2/ 1 89.61 90.27
Yp at a Spreading Rate of 20m?/1 80.09 8138
EXAMPLE4 |

1 litre of water was adjusted to pH 3 using 2% aqueous
hydrochloric acid. 800g of calcined clay extender (Polestar 200P) was
gradually added and the pH was maintained at below 4. The resulting
slurry was found to contain 44.4% solids by weight and the final pH
was 4.0. The slurry was milled using a Silverson high speed impeller
for 30 minutes. 1000g of a 48% dispersion of polystyrene beads
(Lytron 2101) was separatély reduced in pH to 4.0.

The extender slurry and the bead dispersion were mixed in an
ultrasonic flowcell by pumping at relative rates of 20 parts Lytron
dispersion to 30 parts Polestar slurry (by volume). The flowcell was
exposed to ultrasound at a frequency of 20kHz with a power output of
300W. After 15 minutes the Polestar slurry reservoir was exhausted
and the flow of Lytron was stopped. The pH of the product was raised
to 8.5 using dilute ammonia. To ensure homogeneity the slurry was
milled in a Silverson Stétor/Rotor mill for 5 minutes. The slurry was
analysed and was found to comprise (by weight); 57.4% water, 29.8%
Poléstar and 12.8% Lytron beads.
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m cron. For
preferably

rutile titanium di oxide the average crystal size is nost

between 0.2 and 0.3 mcron and for anatase titanium

-di oxi de the average 10 crystal size is nost preferably between 0.1 and

0. 35 m cron.

Frequently one of the conponents of the

conposite is used to space out or. support the particles included in
the conposite for their pignentary ef f edt?, Such particles have been
cal | ed bel ow "non-pignentary particles"” although t hese particles may

contribute sonme pig tary _effect to the conposijt.e.

The si ze

15 .
of any non- pi gnent ar yo§RFequat as phserved hynigapymissign electron migrpoPHt s of t he
conposite ) Lt ide [ imt | 1,y th i [
For Tt hese part ehich S0wsd et it PRDERILARGE ers OhuToried asa laver ° 12

denonstrated by_th

the oi graente IR bR B by ahg A Robbuiane TR RAHIRe DRAT P

are rutile 20
and 0.3 mcron t

wete di@iyed di oxide with an average crystal size between 0.2
ﬁen t he average size of the non-pignmentary particles

is preferablsy bgxAR#PLR. 02 and 0.3 mcrons.
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A slurry of titanium dioxide pigment (Tioxide TR92) was
prepared at a concentratioﬁ of 50% solids l?y weight at a pH of 4.5 by
milling the pigment in water at a pH of 4.5.

Slurries of composite pigment at three different volume ratios
of polymeric bead to titanium dioxide (1.07:1, 1L.54:1 and 2.11:1) were

prepared by mixing portions of this slurry with a dispersion of hollow

| polymeric beads sold as Ropaque OP62 (Rohm and Haas) in an

ultrasonic flowcell. The bead slurry was supplied at 38% solids by
weight and 5% Fenopon EPliO (surfactant) was added and the pH
adjusted to 4.5 before mixing with the titanium dioxide slurry.
Aéitation in the ultrasonic flowcell was achieved by using ultrasound at
a frequency of 20kHz and a power output of 300W.

The three slurries of composite pigments were incorporated
into paints so that each paint had a total particulate volume
cdncentration (p.v.c.) of 40%. Total p.v.c. represents the total
percentage volume, in the dry paint film, occupied by composite
pigment. The paints produced from the three pigment slurries
described above therefore had bead volume concentrations (b.v.c.) of
20.7%, 24.3% and 27.2% respéctively and TiO, volume concentrations
of, 19.3%, 15.7% and 12.8% respectively.
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5 ) However, when the size of the non-pignentary particles is
nat close to the size for optinmum pignentary properties the conposites
according to the invention nevert hel ess di splay inproved pignentary
properties conpared to simlar pi gnentary bl ends prepared by m xing

wi thout formng the structure of the 5 conposites of the invention. For
exanpl e a conposite prepared according & the process ofthe invention
from pignentary titaniumdioxide and a filler such as clay enabl es a
paint to be produced in which the contrast ratio is hi ?her,than, t he

cont r ast rati o &he paintswers prspared by apixing dogethes all thecingredigntst i ¢ ani um

the i nvent i on caieRethsiigh cBlm TEPTRRR FHERIOE (VABHER Q5SS (61 ng an
average crystal c&hﬁ&i&%i‘é&%ﬁt gl'u%ry{.jl nfihe? fiPrn-forming emulsion followed by the
composite pigment slurry was added to these mixed ingredients and

5 incorporated by stirring. Three standard paints having similar

compositions to the three paints containing composite pigments were

prepared by conventional methods of paint manufacture. The paints

had the following compositions. The Ropaque OP62 beads were used

as a 38% dispersion and the composite pigment was used as a slurry

10 prepared as described above. The compositions are, however,

expressed on a dry weight basis with the water added with the beads

and composite pigment being included in the quantity of water listed

below.
15
20
25
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m cron and a second particulate material having an average particle size up
to. 40 m cron. The ratio of the particulate materials used
depends upon the relative size of the particles. For exanple, when the
pignentary particles are titanium di oxi dﬁi 15 having an average crystal

si ze bet wgen-Q.2 a.nd_.ﬁl_z_m_mo.n_a.nd_Lhe_m.n_p.l_gnentnrv particles-have,
an averagd pdrti¢le sjze of from0.02 to 0.3 micron the ratio of
titani um di o¥i de}t.g g nwryop ti @ esoi sepr ef erabl fr@m 0.3:1to
3:1 by ol uig® &1, 1§ % npi ¢He gry. part|§ dve an
average sijze |bet yeen & 0.5 and 10 mcron then the rati g ofgtijftani u@
di oxi de tdq ndn-pijgnmengary partlcles is 20 preferablyfrom 0. 05 £ 105 ®
by vol 2 Inth f th t th ti &I ake <
y vol une. o n e process o] e invention e par tfi
mat eri al s |whilch vi.gl‘_,becﬁmsg Rsofj atRd &n %e{&or{@osmetﬁrcduct of thg
i nvention |arg sepa§ eI;gzdl@pePSed"lnc S © S & &
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6 " water. These dispersions nmay be prepared by any suitable neans. Mbst

preferably ~ the particulate material is stirred with water in the
absence of a dispersing agent but it is often convenient to utilise a
comerci ally avail abl e di spersion and such - di spersions frequently

contai n di spersing agents. The presence of these dispersing 5 agents
usual Iy does not prevent the use of suchH7i spersions in the process of the
i nventi on. Preferably the dispersion of particulate materia

i's subjected to_a mlling step to break down any aggregates present
and to opti msem}i@ﬁof di spersion of t he parti cl es The mlling

can be carri edfout exanpt g S | e 0 bal |
mll, sand mllf or thg"\t‘! of ultfya &B%%GRA% rYH@e pH (F']L?é of t he
di spersion of dne of the particul at@%tn?jﬁal Sis c1o§6&2/1
1.07:1 Standard 92.0 84.9 25%
5 ]1.07:1 Test 92.4 85.4 23%
1.54:1 Standard | 913 ' 838 27%
1.54:1 Test 92.0 84.9 22%
10 j2.11:1 Standard 90.1 825 28%
2.11:1 Test 91.1 83.8 23%
EXAMPLE

Poly(styrene acrylate) beads were produced from a monomer
15 mixture containing 50% styrene, 1% methacrylic acid and 49% methyl
methacrylate by conventional emulsion polymerisation techniques.
The polystyrene beads had a mean diameter of 0.06 micron.
800g of titanium dioxide pigment (TIOXIDE TR92, Tioxide
Group Limited) was added to 800ml of water and the pH was adjusted
20 to 4.5. The resulting slurry was homogenised in a Silverson
Stator/Rotor mill for 45 minutes. The pH of the aqueous suspension
of poly(styrene acrylate) beads was also adjusted to 4.5.
The titanium dioxide slurry and poly(styrene acrylate)
suspension were co-mixed by passing through an ultrasonic flowcell
25  with a pigment to bead flow ratio of 1:1. During the mixing process the

contents of the flowcell were subjected to ultrasound at a frequency of
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so that the surface of the particles carries a positive charge.
pH val ue chosen wi Il

mat eri al and upon the nature of the surface of the particles.

exanpl e, a titaniumdioxide particle having a 15 coating of alunmna wll
carry a substantial positive charge when dispersed at a pH bel ow 6
whereas the surface charge on a silica-

will be substantially positive below a pH of 2.

process of the

contai ns parti cR@Q
anot her 20 di spersion

Ny T A

charge. This ot
preferably, in
7

10
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i nventi on one of the dispersions _described above

glrlgeerrsorg %iﬁlemijolr fﬁ rlhpn%tes. The product was analysed and was

found to contain water:bead:pigment in the proportions, by weight,
532:10.3:36.5.

The above product was formulated into a paint having a
particulate volume concentration of 40%. The paint was produced by
mixing together all the ingredients other than the film-forming
emulsion (Vinamul 6955) and the composite pigment slurry and
subsequently adding, firstly, the film—formiﬁg emulsion and, secondly,
the composite pigment slurry and mixing by stﬁﬁng. Two standard
paints were produced to demonstrate the advantage of the composite
pigment in this case. Both contained the same bead and titanium
dioxide volume concentrations as the test paint but neither contained
composite pigment. In the first, (I), the beads used were from the
same batch of poly(styrene acrylate) beads used to prepare the
composite pigment and in the second, (II), the beads used were
commercial polystyrene beads (Lytron 2101).

The paints had the following formulations in which the
quantities of Lytron 2101 beads, poly(styrene acrylate) beads and
composite pigment have been expressed on a dry weight basis as in

Example 5.
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m xi ng step of the process, the pH of the other dispersion is substantially

simlar to the pH of the dispersion in which the particles carry a
positive surface charge. When the pH val ues of the two

di spersions are substantially simlar the product of the invention is
readily prepared by m xi ng these two di spersions whil st 5 the mxture is

agitated by any suitable means. Adequat &% xi ng of the two

di spersions is effected, for exanple, by stirring, recirculatory m xing or
by exposi ng the mxture to the effect of ultrasonic vibrations.
Typically, one of the dispersions i s added to t Rartshysweightpersi on

slowy, or the two dispersions are simultaneously I nf roduced j nt

agi tated m xing zone. 10 It may be necessar yesk or M&M
di spersion has poor stability at a pH val ue osen L MXi NG .o
prepare the two dispersions at substantially di ffem f‘—’@gh val-naégtf(m
When it i s nece to enpl oy di spersions having ant i dif t
pH val ues it i sW%%%rtant to m x the dispersions under condlﬁfil'%%s s%%n hat

the sign 5 ?ﬁ’?}%ﬁ?ﬁﬁ%&gﬂ%ﬁé@}gaﬁb@aﬂﬁ?ﬁ f thegparticgde matpppal s

I's not reversed s 1n pH y occur during mxing. For
exanple it may AgnMBARSHHDY 232 2.32 2.32
Sodium salt of polycarboxylic acid (Dispex N40) 2.96 2.96 2.96
Nonionic surfactant (Triton CF10) 0.24 0.24 0.24
Coalescing solvent (Texanol) | 10.96 10.96 10.96
10 Defoaming agént (Foamaster E75C) 0.80 0.80 0.80
Biocide (Nuosept 95) ‘ 0.80 0.80 0.80
Titanium dioxide (Tioxide TR92) - 127.90 127.90
Poly(styrene acrylate) beads (dry weight) - 92.50 -
Lytron 2101 beads (dry weight) - - 74.55

15 Composite pigment
(Poly(styrene acrylate)/TiO,) (dry weight) 220.41 - -

Vinamul 6955 (55%) 204.56 204.56  204.56
Particulate Volume Concentration 40%
20 Pigment Volume Concentration 19.4%
Polymer Bead Volume Concentration 20.6%
TEST RESULTS
Standard (I) Standard (I) Test
25  Contrast Ratio at 20 m2/1 89.5 89.3 90.6
Yg at 20 m?/1 81.2 - 80.9 824
Gloss (60°) 39% 51% 47%
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to add an aci
For exanpl e,
coated titani
pol ymeric

d or a base to adjust the pH during the m xing step. .
a suitable pH value for producing a conposite from al um na-
umdioxide.is 4 to 5. However, conmercially avail abl e

m crospheres are often supplied as a dispersion at a pH of

7 to 9. Nevertheless, a 20 product according to this invention can be

formed fromt
commerci al di

I tani um di oxi de and pd® ymeri ¢ ni crospheres by adding a
spersion of mcrospheres to a

8 di spersion of titaniumdioxide at a pH of 4 to 5 whilst the pH of

t he resul t ant : eis maintainedintherange of 4 to 5 by the

si nmul t aneous addition o n, aci d, cess, of th nvention
yiel ds a composite pi%réﬁ#aplﬁ Wﬁ‘tggh%ﬂ“ePHst‘F\‘épem‘m Pgr%an us

di spersion and tp?g'men (ﬁ&ﬁfﬁﬁ”‘r’f@i f'l‘fox1de Oéréjuspe I_',lm’lted? exglr%)ciuced.
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The slurry was adjusted to pH 4.5 and milled in a high shear mill to
effect thorough dispersion. -~ An experimental grade vinyl
acetate/VeoVa polymer emulsion, with a natural pH of 4.0 and an
average particle size of 0.075 micron, was added to the pigment slurry.
The addition was conducted by passing the two fluids simultaneously
into a cell at relative flow rates of 10.5 parts polymer emulsion to 1
part pigment slurry by volume. In order to break up coagulates, the
resulting slurry was dispersed in a high shear mixer for five minutes.
The pH was adjusted to 8.

The cdmposition of the slurry (on a weight basis) was found to.
be 33.5: 15.0 : 51.5, TiO, : Bead : Water. The bead to pigment ratio
(volume basis) was 1.69:1. The slurry was incorporated into a high
quality exterior matt formulation for evaluation using the same method
as Example 5. In this formulation, the TiO, volume concentration was
14.88% while the vinyl acetate/VeoVa bead volume concentration was
25.11%. The paint had a volume solids content of 30.01%. A paint of
similar composition, but made in a manner consistent with
conventional paint manufacture, was produced to act as a standard.

The paints prepared had the following compositions in which
the weights of vinyl acetate/VeoVa beads and composite pigment have

been expressed on a dry weight basis as in Example 5.
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5 aquéous
separ at ed

forma solid product.
as a pignent
di spl ays i nproved pignentary properties

pai nts or paper coatings. However,

fromthe dispersion by, for exanple,

in, for exanple, pai nts, inks,

t he product may al so be

filtration and dried to

system fornmed by sinply m xi ng equi val ergl quantities of

of the conposite material.

fol |l ow ng

CALGON, TRI TOQN, OROTAN,

DI SPEX,

exanpl es in which the words SNOWCAL,

TEXANCL, FOAMASTER, NUGCSEPT, VI NAMJ

and FENOPON are Regi stered Trade Marks.
of 1300g of demi neralised water was adjusted to 10 using sodi um

?'.ﬂpnat exgfpwcal 60)
il

rring was conti nued

hydr oxi de
wer e

Wth stirring, 700g of cal cium

sol ut kpgte
e the pH was nmintained at 10.

added |f

The product of the invention can be used
paper and plastics and
conpared to a pignentary

10 the conponents

TLOX| DE, _ GEL | CBOND,
Eartad weight \7ron
Rard Paint ‘Tes ARy -

NOPCO, ACTI Cl DE, POLESTARZ

he pH

The invention is illustrated by the

after addition gfydroxyethyl cellulose (Cellobond QP4400H) 3.00 3.00
5 Ammonia (0.88) 232 232
Sodium salt of polycarboxylic acid (Dispex N40)  2.96 2.96
Nonionic surfactant (Triton CF10) 0.24 0.24
Coalescing solvent (Texanol) 10.96 10.96
Defoaming agent (Foamaster E75C) 0.80 0.80
10 Biocide (Nuosept 95) 0.80 0.80
Titanium dioxide (Tioxide TR92) | 101.00 -
Vinyl acetate/VeoVa emuléion (dry weight) 102.81 -
Composite pigment (polymer emlulsion/TiO2
- dry weight) - 203.81
15 Vinamul 6955 (55%) | 204.56 204.56
TEST RESULTS
STANDARD TEST
60° Gloss 61% 66%
Spreading Rate (See note) 6.87 m2/1 7.49 m2/1
20  Scattering Factor 3.907 4,181
NOTE
Spreading rate is the area which can be covered by 1 litre of
paint whilst ensuring a specified level of obliteration (in this test, a
contrast ratio of 98).
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20 cal ci um carbonate was conpl et e.

9 . The pH of 189.4g of dem neralised water was adjusted to pH 3
using dilute sul phuric acid. 102g titani um di oxi de pi gnent (Tioxide
grade TR92) was added to the water which was stirred continuously
while the pH was maintained at 3. %i rring was continued after all

t he pignent had been added. 5 e pH of the cal cium carbonate
slurry was adjusted to pH 6 using dilute sul phuric acid and the pH of

the titani um di nt slurry was adjusted to 6 usi ng sodi um
B iR |

hydr oxi de sol ut “pigment slurry was added to the cal cium
carbonate slurry wt Ll'h\é' ﬁqrv%fuse Ot 8'vatkn of 200g of a dispersion of polystyrene

beads (Lytron 2101) at 48% solids was reduced from 9 to 7.

Separately, 187.5g lead carbonate (white lead pigment, ALMEX from
5 Associated Lead) was dispersed at a concentration of 576 grams per
litre in water by milling with a Silverson mill for 20 minutes. The pH
of this slurry was adjusted to a value of 6.5 and_ it was then added
slowly in a beaker with stirring to the Lytroﬁ bead dispersion; The pH
of the resulting slurry of composite pigment was raised to a value of 8.5
10 with dilute ammonia. The composition of this composite pigment
slurry was 174.1g lead carbonate, 96g (dry weight basis) Lytron beads
and 378g water.

For comparison a standard slurry having a similar composition
was prepared by mixing a slurry of lead carbonate at a pH of 8 with a

15 48% slurry of Lytron 2101 beads at a pH of 8.
Paints were prepared from the two slurries using the
formulation below in which the weights of the lead carbonate, Lytron

beads and composite pigment are given on a dry weight basis as in

il
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15 20

23

Water

Hydroxyethyl cellulose (Cellobond QP4400H)
Ammonia (0.88)

Sodium sallt of polycarboxylic acid (Dispex N40)
Nonionic surfactant (Triton CF10)
Coalescing solvent (Texanol)

Defoaming agent (Foamaster E75C)

Biocide (Nuosept 95)

Lead carbonate (dry weight)

Lytron 2101 beads (dry weight)

Composite pigment - dry weight

Vinamul 6955 (55%)

. Parts by weight
Standard Paint Test Paint

235.85

1.75
232
2.96
0.24

10.96

0.80
0.80

100.80
115.70

204.56

235.85
1.75
232
2.96
0.24

10.96
0.80
0.80

216.50
204.56

The test paint was well dispersed with few particles above 5

micron and gave a smooth film when drawn down. The appearance of

the standard paint when drawn down, however, was marred by the

presence of many agglomerates/aggregates of around 0.5 millimetres.
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10 ~ Once all the pigment has been added, stirring was continued for a

further 10

m nut es. The resulting slurry was filtered and-

washed with hot water. After refiltering and drying overni-ght. at

100[err]C the dried conposite material was crushed H"I"Hm

and passed through an air fluid energy m)lI.

1% a_2mm si eve
product was then tested in the foll ow ng“pai nt formul*atfonr #ﬂ”””F

Parts by wei ght

*st &ndar d

Pai nt Test Pain LAIMS WAt er

38,90 38.80; 10 Wy guveti. el Gignb G WS g0 O 30

0.10

Sodi | yph . . e .
Sodi um Sal 1 of - BAPYRSPRA R least o chemicalty diginet fhafitials whepgin'the

10
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particles of a first material carry a positive surface charge and the
particles of a second material carry a negative surface charge, the
particles of the first material being held in association with the
particles of the second material as a result of the said surface charges.

2. A composite particulate pigmentary material accofding to claim
1 in which at least one of said first material and said second material is

an inorganic pigment.

3. A composite particulate pigmentary material according to claim

2 in which the inorganic pigment is a titanium dioxide pigment, a zinc
oxide pigment, an antimony pigment, a barium pigment, a calcium
pigment, a zirconium pigment, a chromium pigment, an iron pigment, a
magnesium pigment, a lead pigment, zinc sulphate or lithopone.

4, A composite particulate pigmentary material according to any
one of the preceding claims in which at least one of said first material
and said second material is silica, a silicate, an aluminate, a sulphate, a
carbonate or a clay. |

5. A composite particulate pigmentary material according to any
one of the preceding claims in which at least one of said first material
and said second material is an organic polymer.

6. A composite particulate pigmentai'y material according to claim
5 in which the organic polymer is polystyrene, polyvinyl chloride,

polyethylene, an acrylic polymer or a copolymer.
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Noni oni ¢ surfactant (Triton CF10) 0 10 0 10 15 Butyl

carbitol acetate T -
Non-silicone defoam ng agent (Nopco NS1) Bi oci de
(Actici de BX) 0.10 || mmg&nﬂ ml”“w ci ned
China O ay (Pol estar 200P) 13. 20 ur al

cal ci um carbonate (Snowcal 60) 125 20 +- 20 Titani um di oxi de
(TRO2) 15. 00 13.55 Conposite materi al

(TR92/ Snowcal

emul si on (Emul t éx Vv88e)mMposits gmlcql@telplgmentary material accordmg to claim

10

15

20

25

5 or 6 in which particles of the organic polymer comprise microspheres

containing voids or vesicles.

8. A composite particulate pigmentary material according to any.

one of claims 1 to 4 comprising an association of titanium dioxide
particles with particles of an inorganic filler or extender.

9. A composite particulate pigmentary material according to any
one of claims 5 to 7 comprising an association of titanium dioxide
particles with polymeric microspheres.

10. A composite particulate pigmentary material according to claim
8 or 9 in which the titanium dioxide is rutile titanium dioxide.

11. A composite particulate pigmentary material according to any
one of the preceding claims comprising an association of a titanium
dioxide pigment and a chemically distinct material in which the
titanium dioxide pigment has an average crystal size between 0.05 and
0.5 micron.

12. A composite particulate pigmentary material according to claim
11 in which the titanium dioxide pigment is rutile titanium dioxide and
the average crystal size is between 0.2 and 0.3 micron.

13. A composite particulate pigmentary material according to claim
11 in which the titanium dioxide is anatase titanium dioxide and the
average crystal size is between 0.1 and 0.35 micron.

14. A composite particulate pigmentary material according to claim
12 comprising an association of rutile titanjum dioxide and a
chemically distinct material, said chemiéally distinct material having an

average partlcle size up to 40 microns.
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Particul ate Vol une Concentration 64. 3% - —— Titanium D oxide

Vol unme Concentration 17. 2% Ext ender Vol une Concentration
47.1% 5 TEST RESULT | Mﬂl ml" mu rum I" m

St andar d Test Contrast Ratio at a Spreading I

88. 90 90. 09 10 EXAMPLE 2 361g of ti tani um di oxt de

pi gnment (Tioxide TRO2) was di spersed, us?ﬁg a high speed inpeller, in

353g of water

dilute sulphurlc acid. This

mnutes with
di spersi on of

at pH 4.6 and the pH nmaintained at this | evel using
gment  di spersion was slowy added qver 30

15. gert F%mepwfer Pagiculage pm%erﬁ%ryuyﬁe&al zcm ing tQZ’%‘Hhueous

During the add:olc'l‘% %ﬁ%ﬁﬁﬁw é"ﬁ:“ﬁ% Beh suastf%éﬁ%a?q{gigﬁeaﬁm% 6 with

t he addltlon

10

185

20

25

of b%ﬂvgenudbfagﬁb%m\%gn al | the pi gn'ent slurry had

16. A composite particulate pigmentary material according to claim
15 in which the titanium dioxide and the chemically distinct material
are present in relative amounts of from 0.3 to 3 parts of titanium
dioxide to 1 part of chemically distinct material by volume.

17. A composite particulate pigmentary material according to claim
14 in which the chemically distinct material has an average particle size
between 0.5 and 10 micron and the relative amounts of titanium
dioxide and chemically distinct material present are from 0.05 to 1.5
parts of titariium dioxide to 1 part of chemically distinct material by
volume.

18. A process for producing a composite parti.culate pigmentary
material comprising forming an aqueous dispersion of a first
particulate material and an aqueous dispersion of a second, chemically
distinct, particulate material, the pH values of the dispersions so
formed being such that the particles of both particulate materials carry
a surface charge, the surface charge on the first particulate material
being of opposite sign to the surface chargé on the second particulate
material and mixing said dispersions under conditions such that the
mixing does not produce a reversal of the sign of the surface charge on
one of the materials.

19. A process according to claim 18 in which the aqueous dispersion
of first particulate material is formed at a pH at which the particles of

first particulate material carry a positive surface charge, the aqueous

'I'hlxsl |S|liietllllas Been R
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been added, the mixture was stirred for a further 10 minutes and then the
pH raised to 8.5 using dilute ammoni um hydroxi de'_"“—‘—"‘ " Anal ysi s

showed a ratio of pol ystyrene particles to pignment me. 20
This product was then tested as a slurry |nthefol lL( "
12 t

Standard Paint Test Paint Wat er 27
35.74 17. 65 5 Hydroxyet hyl cellul ose (Cell obond QP4400H) 0.75
0.75 Amoni a (0. 88) 0. 34 0. 34

dispersion of second particulate material is formed at a pH
substantially similar to the pH value of the dispersion of first
particulate material wherein the particles of the second material carry
a negative surface charge and the dispersions so formed are mixed
5 together.

20. A process according to claim 18 or 19 in which the aqueous
dispersion of first particulate material or the aqueous dispersion of
second particulate material is formed in the absence of a dispersiﬁg
agent.

10 21. A process according to any one of claims 18 to 20 in which at
least one of the dispersion of first particulate material and the
dispersion of second particulate material is subjected to a milling step.
22. A process according to claim 21 in which the milling step is
performed by use of a high speed impeller mill, a ball mill, a sand mill

15 or ultrasound.

23. A process according to claim 18 in which the first particulate
material is titanium dioxide the particles of which have a coating of
alumina and the aqueous dispersion of said titanium dioxide is formed
at a pH below 6.

20 24. A process according to claim 18 in which the first particulate
material is titanium dioxide the particles of which have a coating of
silica and the aqueous dispersion of said titanium dioxide is formed at
a pH below 2.

25. A process according to any one of claims 18 to 24 in which the

25 two dispersions are mixed by means of stirring, recirculatory mixing or

the use of ultrasound.
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Sodi um salt of polycarboxylic acid (Di spex N40) 0 44---0.44--- . Noni oni c

surfactant (Triton CF10) Coal esci ng sol vent
(Texanol ) 1.62 1 62 10° Defg ﬂ mast er
E750) 0.12 0.12 Bi oci de (Nuos m@ ,’Hmmm(,ﬁm

0.12 0.12 Ti tani um di oxi de (Tioxj de TR92) 19. 60
2.45 Lytron 2101 10. 87 -
Conposite material (Lytron/TR92) - 46. 12 15 Vinyl
acet at e/ Veova 10Q errul sion (Vinamyl 6955) 30.34 . 30.3 Particul ate

Vol ume Concent r &6 onA process accorging, to aPY Mn@f W%%@én‘ﬁ whichn
20% Pol ymer Bead Vo% He Concgntrati
mixing of t

10

15

20

25

two dlspersmns IS effected by 12ntroduc81g the two
dispersions simultaneously into an agitated mixing zone.
27. A process according to any one of claims 18 or 20 to 26 in which
an acid or a base is added to the dispersions as the dispersions are
mixed.
28. A process according to claim 27 'in which a dispersion of
titanium dioxide at a pH of from 4 to 5 is mixed with a dispersion of
polymeric microspheres formed at a pH of from 7 to 9 whilst the pH of
the resultant mixture is maintained within the range 4 to 5 by the
simultaneous addition of an acid.
29. A composite pigmentary material comprising an aqueous
dispersion of composite particulate pigmentary material according to
any one of claims 1 to 17.
30. A process for the preparation of composite pigmentary material

as hereinbefore described with reference to any one of the Examples.
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TEST RESULTS
St andard Test

Contrast Ratio at a Spreading Rate of 20nferr]/|I

13
89. 55

90. 28 Y[err] at a Spreading Rate of 20nferr]/I 81. 24
82. 77 5 EXAMPLE 3 18 1g of titani um di oxi de pignent
(Tioxide TR92) was di spersed by ballml}ljing for 18 hours in 177g of

water at pH 4.6. To this pigment dispersion was added 200g of

ABSTRACT OF THE DISCLOSURE
COMPOSITE PIGMENTARY MATERIAL

A composite particulate pigmentary material is disclosed which
comprises an association of at least two chemically distinct materials in
which the particles of one material carry a positive surface charge and
the particles of the second material carry a negative surface charge and
particles are held in association as a result of these surface charges.

Also disclosed is a method for preparing composite particulate
pigmentary material comprising forming aqueous dispersions of two
particulate materials under conditions in which the surface charges of
the particles of the two materials are of different Signs and mixing the
dispersidns.

Typical materials useful for preparing the composite include
inorganic pigments, fillers and extenders and organic polymeric
microspheres.

The product is useful as a pigment in, for example, paints, inks,

paper and plastics.
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Lytron 21:01 (a 52% aqueous di spersion of polystyrene particles) also
adjusted to a pH 10 of 4.6. The mixture was then ballnilled for a further
18.tours during which the pH was mai ntained at 4.6 by the addition of

sul phuric acid. After mlling, the pH was raised to 8.5 using dilute
ammoni um hydr oxi de. Anal ysis showed a ratio of polystyrene particles to
pi gment of 2.27:1 by volune. This product was then tested as a
slurry in the follow ng paint. B

14 i 1 ‘Parts by weight

St andard Pai nt Test Paint Wat er -

35. 68 30.82  COMPOSITE PIGMENTARY MATERIAL COMPRISING
PARTICLES OF OPPOSITE SURFACE CHARGE

The invention relates to a pigme-ntary composite and in particular to a
5 composite comprising an aésociation of particles of at least two different
materials.
It is well known that, the dispersion of a pigment within a pigmented
system such as a paint film greatly affects the optical efficiency of the pigment.
In particular the flocculation of pigment partiéles reduces thé efficiency with
10 | which the particles scatter light.

It is an object of this invention to provide a composite material which
possesses superior light scattering properties and in which flocculation of like
particles is reduced in comparison to many conventional pigments.

According to one aspect the invention é composite particulate

15  pigmentary material comprises an aqueous dispersion of comf)osite' particles
said particles comprising an association of particles of at least two chemically
distinct materials wherein the particles of a first material carry a positive
surface charge and the particles of a second material carry a negative surface
charge, - the ﬁarticles of the first matérial being held in association with the

20  particles of the second material as a result of the said surface charges and
wherein said aqueous dispersion contains at least 35 per cent by weight of said

composite particles, said first material being an inorganic pigment or extender.
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5 Hydroxyet hyl cellul ose (Cell obond QP4400H) 0. 65 0. 65 Ammoni a

(0. 88) 0.42 0.42 Sodi um salt of
palycarboxylic acid (D spex N40) 0.53 0. 53 Noni oni ¢ surfact ant
(Triton CF10) 0. 04 0. 04 Coal esci ng sol vent (Texanol)
1.98 1.98 10 Defoam ng agent (Foamaster E75C) 0.14
0.14 Bi oci de (Nuosept 95) 0.14 0.14

Ti t ani um di oxi de (Ti oxi de TR92) 17.91 13.53 Lyt ron
2101 .51 - Conposite materi al
(Lytron/ TR92) - - 14 4 15 Vinyl acetate/Veova 10

emul si on (Vi namul 695@: S;G 99 Particul ate Vol ume
Concentrati on corT mamnothqb.age?eh?f%mﬁ@%m%@ pigpentary
18% Pol ymer Bead Vol unme Concentration 10% 20

material comprises an aqueous dispersion of composite particles said particles

comprising an association of particles of at least two chemically distinct
materials wherein the particles of a first material carry a positive surface charge

5 and the particles of a second material carry a negative surface charge, the
particles of the first material being held in association with the particles of the
second material as a result of the said surface charges and wherein said
aqueous dispersion contains at least 35 per cent by weight of said composite
particles, said first material being an organic polymeric material.

10 The effect of the surface charges on the particles of the composite is to
produce a repulsion between like particles and an attraction between unlike
particles and hence provide a structure in which flocculation of like particles
is minimised but flocculates containing unlike particles are present. Such a
structure leads to relatively good dispersion and improvements in light

15  scattering efficiency.

Also according to the invention a process for producing a composite
particulate pigmentary material comprises forming an aqueous dispersion of
particles of a first material and an aqueous dispersion of particles of a second,
chemically distinct, material, the pH values of the dispersions so formed being

20  such that the particles of both materials carry a surface charge, the surface
charge on the particles of the first material being of opposite sign to the surface

charge on the particles of the second material and mixing said dispersions
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15 TEST RESULTS

St-andard Test

Contrast Ratio at a Spreading Rate of 20nferr]/I 89.61

9Q. 27 YB at a Spreading Rate of 20nferr]/I 80. 09
81. 38 5 EXAMPLE 4 1 litre of water was adjusted to pH 3 using 2%
aqueous hydrochloric acid. - 800g of cal cined clay extender (Polestar
200P) was gradual |y added and the pH was mai ntai ned at below 4. The

resulting slurry

final pH was 4.0.
i mpel ler for 30 mnutes. 1000g of a 48%

10

15

20

was found to contain 44.4% solids by weight and the
The slurry was mlled g?ing a Silverson 10 high speed
&persion of polystyrene

under conditions such that the mixing does not produce a reversal of the sign
of the surface charge on one of the materials to produce an aqueous dispersion
of composite particles said composite particles comprising an association of
particles of said first material and particles of said secoﬁd materiai the particles
of said first material being held in association with the particles of said second
material as a result of said surface charges and wherein said aqueous dispersion
of composite particles contains at least 35 per cent by weight of said composite
particles, said first material being an inorganic pigment or extender.
According to another aspect of the invention, a process for producing
a composite pigmentary material comprises forming an aqueous dispersion of
particles of a first material and an aqueous dispersioﬁ of particles of a second,
chemically distinct, material, the pH values of the dispersions so formed being
such that the particles of Both materials carry a surface charge, the surface
charge on the particles of the first material being of opposite sign to the surface
charge on the particles of the second material and mixing said dispersions
under conditions such that the mixing does not produce a reversal of the sign
of the surface charge on one of the materials to produce an aqueous dispersion
of composité particles said composite particles comprising an association of
particles of said first mateiral and particles of said second material the particles
of said first material being held in association with the particles of said second

material as a result of said surface charges and wherein said aqueous dispersion
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beads (Lytron 2101) was separately reduced in pHto 4.0. The
extender slurry and the bead di spersion were mxed in an ultrasonic

flowncel | by punping at
parts Pol estar sl ur

relative rates of 20 parts Lytron dispersion to 30
ry (by volume). The flowcel | was exposed to

ultrasound at a 15 frequency of 20kHz with a power output of 300W After

15 m nutes the Pol estar

slurry reservoir was exhausted and the fl ow of

Lytron was stopped. The pH of the product was raised to 8.5 using
dilute ammoni a. To ensure honpbgeneity thgy slurry was mlled in a

Si |l verson Stator/ Rotor

mll for 5 mnutes. The slurry was anal ysed and

12 8% Lyt r on beadkonpostpalelel baindifiché APef b 5w B G Gnciite

el ectron mcrosco

. whi c| sho
distributed as aP#Hss: Sﬁ‘B(ﬁEﬁd“‘f‘ SPg AR PEANIC PO

d that the p?l ystyrene beads wer

of pol ystyrene beads were observed.

10

15

20

In a preferred embodiment of the process of the invention the aqueous
dispersion of particles of first material is formed at a pH at which the particles
of the first particulate material carry a positive surface charge, the aqueous
dispersion of second, chemically distinct, material is formed at a pH
substantially similar to the pH value of the dispersion of first particulate
material wherein the particles of the second material carry a negative surface
charge and the dispersions so formed are mixed together.

In a further preferred embodiment of the porcess of the invention, the
pH of said aqueous dispersion of composite particles is raised to a value of up
to 8.5 after formation of said dispersion of composite particles.

According to a further aspect of the invention, a composite pigmentary
material compriées an aqueous dispersion of composite particles obtained by
a process which comprises forming an aqueous disperéion of particles of a first
material and an aqueous dispersion of a second, chemically distinct, material
the pH values of the dispersions so formed being such that the particles of both
materials carry a surface charge, the surface charge on the particles of the first
material being of opposite sign to the surface charge on the particles of the
second material and mixing said dispersions under conditions such that the
mixing does not produce a reversal of the sign of the surface charge on either

of the materials to produce an aqueous dispersion of composite parﬁcles said

e

YG?C“EIW%[M no floccul ates
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16 EXAMPLE 5 A slurry of titanium dioxide pignment (Tioxide
TR92) was prepared at a concentration of 50% solids by weight at a pH
ok 4.5 by mlling the pignent in water at a pH of 4.5. 5 Slurries

of conposite pignent at three different volunme ratios of polyneric

to titaniumdioxide (1.07:1, 1.54:1 and 2.11:1) were prepared by m xi ng

portions of this slurry with a dispersion of hollow polyneric beads sold as
Ropaque OP62 (Rohm and Haas) in an ultrasonic flowcell.

supplied at 38% solids by wei ght and 5%Fcnopon EP110 (surfactant) was
added 10 and the pH adjusted to 4.5 befofe mxing with the titanium

di oxi de slurry.

AQi .0 .
usi ng ul trasound C%Iflp%{‘)%le %g%'lf"lfse‘if&@%‘?g 8F assgiagon. of parti

on in_.the ultrasonic.fl Oﬂﬁﬁﬁ%ﬁﬁgﬁﬁﬁﬁ:ﬁ%@fed by
u 300W

The three slurries_of conpagsite pigrrents were incorporated into paints so

t hat and particles of said secon

material the particles of said first material being

held in association with the particles of said second material as a result of the

said surface charges and subsequently raising the pH of said dispersion of

5 composite particles to a value of up to 8.5, said first material being an

inorganic pigment or extender.

According to another aspect of the invention, a composite pigmentary

material comprises an aqueous dispersion of composite particles obtainable by

a process which comprises forming an aqueous dispersion of particles of a first

10  material and an aqueous dispersion of a second, chemically distinct, material

the pH values of the dispersions so formed being such that the particles of both

materials carry a surface charge, the surface charge on the particles of the first

material being of opposite sign to the surface charge on the particles of the

second material and mixing said dispersions under conditions such that the

15  mixing does not produce a reversal of the sign of the surface charge on either

of the materials to produce an aqueous dispersion of composite particles said

composite particles comprising an association of particles of said first material

and particles of said second material the particles of said first material being

held in association with the particles of said second material as a result of the

20  said surface charges and subsequently raising the pH of said dispersion of

composite particles to a value of up to 8.5, said first material being an organic

polymeric material.
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each paint had a total particul ate volunme concentration (p.v.c.) of 40%
- Total 15 p.v.c. represents the total percentage volune, in the dry paint

film occupi ed by conposite pignent. The paints produced fromthe three
pigment slurries descri bed above therefore had bead vol une
concentrations (b.v.c.) of 20.7% 24. 3% and 27.2% respectively and
Tiderr] volunme concentrations of, 19.3% 15.7% and 12. 8% respectively.
20 The paints were prepared by m xing together all the ingredients other
t han t he filmform ng emul sion (Vinagal 6955) and the conposite pignent
slurry. The filmformng enul sion foffowed by the conposite pignment

slurry was added to t hese ni.xed.i ngredients and incorpprated, by
stirring. Three st and’g?'edpb%ﬂsum ?f Eﬁ?/ ggtlon is & composite matertal containing
17 simlar conpositions to the three paints containing conposite

pi gnents were  particles of at least two chemically distinct materials. In general, any
particulate material can be used in the composite although, since the composite
produced is pigmentary at least one of the materials will usually be a material
5 normally considered to be a pigment. In particular inorganic pigments are
preferred and, for example, such pigments are titanium dioxide pigments, iinc
oxide pigments, antimony oxides, barium pigments, calcium pigments,
zirconium pigments, chromium pigments, iron pigments, magnesium pigments,
lead pigments, zinc sulphide and lithopone. |

10

15

20
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prepared by conventional nethods of paint manufacture. The paints had the
foll ow ng conpositions. The Ropaque OP62 beads were used as a 38%
dispersi on and the composite pignent was used as a slurry prepared as
descri bed 5 above. The conpositions are, however, expressed on a dry

wei ght basis with the wat er added with the beads and conposite pignent
being included in the quantity of water listed bel ow : 10
15

3

Other materials which can be used as one of the particulate materials are
extenders or fillers such as silica, silicates, aluminates, sulphates, carbonates or
clays. Non-pigmentary forms of the compounds mentioned above as pigments
may also be used as one component of the composite.

5 Organic particulate materials are also useful in the product of the
invention and in particular, polymeric particles generally referred to as
microspheres are excellent components for the composite. A rather wide range
of polymers is suitable for the formation of microspheres and a number of
different types of microsphere is commercially available. For example

10  microspheres composed of polystyrene, polyvinyl chloride, polyethylene,
acrylic polymers and a number of copolymers are available and can be used in
the product of this invention.

When microspheres are employed, they may comprise solid
microspheres or the microspheres may contain voids or vesicles. Vesiculated

15  microspheres can be used to contribute to the pigmentary efficiency of the
composite according to the invention.

The most preferred embodiments of the invention are composites
comprising an association of titanium dioxide particles with particles of an
inorganic filler or extender or with polymeric microspheres. The titanium

20 dioxide is preferably rutile titanium dioxide.
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The preferred size of the particulate materials depends to some extent
on the nature of the particles. Where one of the particulate materials is
included in the composife for the purpose of providing the principal pigmentary
effect then the average primary particle size will preferably be the size which
provides optimum pigmentary properties for the material employed. For
example, when a titanium dioxide pigment is used as one of the particulate
materials then its average crystal size is preferably between about 0.05 and 0.5
micron. For rutile titanium dioxide the average crystal size is most preferably
between 0.2 and 0.3 micron and for anatase titanium dioxide the average
crystal size is most preferably between 0.1 and 0.35 micron. |

Frequently one of the components of the composite is used to space out
or support the particles included in the composite for their pigmentary effect.
Such particles have been called below "non-pigmentary particles" aithough
these particles may contribute some pigmentary effect to the composite.

The size of any non-pigmentary particles ﬁse‘d as one of the
components of the composite can vary over quite wide limits. Generally there
is a size for these particles at which optimum pigmentary properties are
demonstrated by the composite and this size will depend dpon the nature of the
pigmentary particles. For example, if the pigmentary particlgs are rutile
titanium dioxide with an average crystal size between 0.2 and 0.3 micron then
the average size of the non-pigmentary particles is preferably between 0.02 and

0.3 microns.
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However, when tﬁe size of the non-pigmentary particles is not close to the
size for optimum pigmentary properties the composites according to the invention
nevertheless display improved pigmentary properties compared to similar
pigmentary blends prepared by mixing without forming the structure of the
composites of the invention. For example a compdsite prepﬁred according to the
process of the invention from pigmentary titanium dioxide and a filler sﬁch as clay
enables a paint to be produced in which the contrast ratio is highér than the contrast
ratio of a similar paint prepared from a mixture of titanium dioxide and clay.

Consequently useful composites according to the invention can be prepared
from rutile titanium dioxide having an average crystal size between 0.2 and 0.3
micron and a second particulate material having an average particlé size up to 40
micron.

The ratio of the particulate materials used depends upon the relative size of
the particles. For example, when the pigmentary particles are titanium dioxide
having an average crystal size between 0.2 and 0.3 micron and the non-pigmentary
particles have an average particle size of from 0.02 to 0.3 micron the ratio of
titanium dioxide to non-pigmentary particles is preferably from 0.3:1 to 3:1 by
volume. If, however, the non-pigmentary particles have an average size between
0.5 and 10 micron then the ratio of titanium dioxide to non-pigmentary particles is
preferably from 0.05:1 to 1.5:1 by volume.

In the process of the invention the particulate materialé which will become

associated in the composite product of the invention are separately dispersed in

REPLACEMENT SHEET |
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water. These dispersions may be prepared by any suitable means. Most preferably
the particulate material is stirred with water in the absence of a dispersing agent but
it is often convenient to utilise a commercially available dispersion and such
dispersions frequently contain dispersing agents. The presence of these dispersing
agents usually does_ not pre\}ent the use of such dispersions in the process of the
invention.

Preferably the dispersion of particulate material is subjected to a milling step
to break down any aggregates present and to obtimise the degree of dispersion of
the particles. The milling can be carried out by, for example high speed impeller
mill, ball mill, sand mill or the use of ultrasound.

The pH value of the dispersion of one of the particulate materials i§ chosen
so that the surfac_:é of the parﬁcles carries a positive charge. The actual pH value
chosen will depend upon the nature of the particulate material and upon the nature
of the surface of the particles. For example, a titanium dioxide partible having a
coating of alumina will carry a substantial positive charge when dispersed at a pH
below 6 whereas the surface charge on a silica-coated titanium dioxide particle will
be substantially positive below a pH of 2.

In the process of the invention one of the dispersions described above
contains particles having a positive sufface charge and is m‘ixgd with another
dispersion which contains particles carrying a negative surface charge. This other

dispersion may be prepared at any pH, but, preferably, in order to simplify the
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TEST RESULTS PAI NT CONTRAST RATI O

Yerr] @ 60[ err] d oss @20 nerr]/l
20pjerr]/1 1.07:1 St andar d 92.0 84.9
25% 5 1.07:1 Test 92.4 85.4 23%
1.54:1 St andar d 91.3 83.8 27%

1.54:1 Test 92.0 , 84.9 22% 10
L1101 St andard 90.1 82.5 28%
2.11:1 Test 91.1 7 83.8 23%
EXAMPLE 6 Pol y(styrene acryl ate) beads were produced from a nononer

m xture 15 comiging step obthépaicysscthe pHISHthebthecdiypersiomnisisobstditialhd Similed oy |
nmet hacryl ate by conventional enul sion polynerisation techni ques.

pol ystyrene be

10

15

20

3RS pH A tiRe dispersion in which the particles carry a positive surface charge.

When the pH values of the two dispersions are substantially similar the
product of the invention is readily prepared by mixing these two dispersions whilst
the mixture is agitated by any suitable means. Adequate mixing of the two
dispersions is effected, for example, by stirring, recirculatory mixing or by exposing
the mixture to the effect of ultrasonic vibrations. Typically, one of the dispersions
is added to the other dispersion slowly, or the two dispersions are simultaneously
introduced into an agitated mixing zone.

It may be necessary, for example when a dispersion has poor stability at a
pH value chosen for mixing to prepare the two dispersions at substantially different
pH values. When it is necessary to employ dispersions having substantially different
pH values it is important to mix the dispersions under conditions such that the sign
of the surface charge on either of the particulate materials is not reversed by any
changes in pH which may occur during mixing. For example it may be necessary
to add an acid or a base to adjust the pH during the mixing step.

For example, a suitable pH value for producing a composite from alumina-
coated titanium dioxide is 4 to 5. However, commercially available polymeric
microspheres are often supplied as a dispersion at a pH of 7 to 9. Nevertheless, a
product according to this invention can be formed from titanium dioxide and

polymeric microspheres by adding a commercial dispersion of microspheres to a

The
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mean di ameter of 0.06 m cron. 800g of titanium dioxide pignment

(TIOXIDE TR92, Tioxide G oup Limted) was added to 800m of water and
-tthe pH was adjusted to 4.5. The resulting slurry 20 was honbgenised in a
Silverson Stator/Rotor mll for 45 mnutes. The pH of the aqueous

suspensi on of poly(styrene acrylate) beads was al so adjusted to 4.5.

The titanium di oxide slurry and pol y(styrene acryl ate) suspension were co-
m xed by passing through an ultrasonic flowell with a pignment to bead flow
ratio 8 : 20 of 1:1.

During the m xing process the contents of the flowell were subjected to

ul trasound at ali§peesioreof titanfun? Oidxidelzat arpH af daoed whilstahé pHf of 36 \Mésultant

resul ting product was coll ected and adjusted to pH 8 (with dilute
anmoni a) bef or §nib@id¥8 maintained in the range of 4 to 5 by the simultaneous addition of an acid.
The process of the invention yields a composite pigmentary material in the
form of an aqueous dispersion and this is a convenient form for use in, for example,
5 aqueous paints or paper coatings. However, the product may also be separated
from the dispersion by, for example, filtration and dried to form a solid product.
The product of the invention can be used as a pigment in, for example,
paints, inks, paper and plastics and displays improved pigmentary properties
compared to a pigmentary system formed by simply mix_ing equivalent quantities of
10 the components of the composite material.
The invention is illustrated by the following examples in which the words
SNOWCAL, TIOXIDE, CELLOBOND, CALGON, TRITON, OROTAN,
NOPCO, ACTICIDE, POLESTAR, EMULTEX, LYTRON, DISPEX,
TEXANOL, FOAMASTER, NUOSEPT, VINAMUL, SILVERSON, ROPAQUE
15 and FENOPON are Registered Trade Marks. |
EXAMPLE 1
The pH of 1300g of demineralised water was adjusted to 10 using sodium
hydroxide solution. With stirring, 700g of calcium carbonate (Snowcal 60) were
added while the pH was maintained at 10. Stirring was continued after addition of

20 calcium carbonate was complete .
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Silverson mlled for 20 m nutes. The product was anal ysed and was found to
5 contain water:bead: pignent in the proportions, by weight, 53.2: 10. 3:
36.5. The above product was formulated into a paint having a
particul ate vol une concentration of 40% The paint was produced by

m xi ng together all the i ngredients other than the filmformng

emul si on (Vinamul 6955) and the conposite pignent slurry. and
subsequently adding, firstly, the filmformng 10 enul sion and, secondly,
the conposite pignent slurry and m xing W stirring. Two standard

pai nts were produced to denonstrate the advantage of the conposite

pigment in this caschelpbldf 1894 af deptindriizeds@nter Wasadjasel fo pRBIvsmg dilgtel de
vol une concentrations as the test paint but neither contained conposite

pi gment. I n theyphyrid dddES) gg%% ﬁ&m@%ﬁ&qﬂ&&&%ﬁm&%&%ﬁ&%ﬁ?%&%&&@ ch of

pol y(styrene acryl ate) 15 used to prepare the conpoSite pignent and
in the second, (I the. beads used . were ¢ rcial  polystyren eads
(Lytron 2101). tfne V)ﬁer Wﬁ‘ﬁg vlgaéfi %’L”éﬁghcé)(?tlfl‘hoé’sg'oWBi%gpﬁo Mﬁ%’ﬁ? ﬁn?‘vwli ch
the quantities of .Lytron _ 2101 beads,  pol )ﬁ(astyr ene acryl ate) beads and
conposi te pi gneTingWas eantipued afteg gl thepigmery had esp addedint " basis as in
Exanpl e 5.
5 The pH of the calcium carbonate slurry was adjusted to pH 6 using dilute
sulphuric acid and the pH of the titanium dioxide pigment sturry was adjusted to 6
using sodium hydroxide solution. The pigment slurry was added to the calcium

carbonate slurry with vigorous mixing.
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21 Parts by wei ght

Test Standard Standard

Raj nt Pai nt (1) Paint(1l) 5 Water

212.00 212.00 229. 40 Hydr oxyet hyl cellul ose (Cel | obond QP4400H)
3.00 3. 00 3. 00 Ammoni a (0. 88) 2. 32
2. 32 2. 32 Sodi um salt of polycarboxylic aci d (D spex N40) 2. 96
2.96 2.96 Noni oni ¢ surfactant (Triton CF10) 0.24 0. 24
0.24 10 Coal escing sol vent (Texanol) 10 10. 96 10. 96

10. 96

10

15

20

Once all the pigment has been added, stirring was continued for a further 10
minutes.

The resulting slurry was filtered and washed with hot water. After
refiltering and drying overnight at 100°C the dried composite material was crushed
through a 2mm sieve and passed through an air fluid energy mill.

The resulting product was then tested in the following paint formulation.

Parts by weight

Standard Paint Test Paint

Water 38.80 38.80
Hydroxyethyl cellulose (Cellobond QP4400H) 0.50 0.50
Ammonia 0.10 0.10
Sodium polyphosphate (Calgon) 0.40 0.40
Sodium salt of polycarboxylic acid (Orotan 731) 0.40 0.40
Nonionic surfactant (Triton CF10) 0.10 0.10
Butyl carbitol acetate 2.00 2.00
Non-silicone defoaming agent (Nopco NS1) 0.10 0.10
Biocide (Acticide BX) 0.10 0.10
Calcined China Clay (Polestar 200P) 13.20 13.20
Natural calcium carbonate (Snowcal 60) 13.20 -

Titanium dioxide (TR92) 15.00 13.55
Composite material (TR92/Snowcal 60) - 14.65

Vinyl acetate/Veova 10 emulsion (Emultex VV536) 16.10 16.10
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 Def oani ng agent (Foamaster E75C) 0. 80 0. 80 0. 80

Bi oci de (Nuosept 95) 0. 80 0. 80 0. 80
Titani um di oxi de (Ti oxi de TR92) - 127. 90 127. 90
Pol y(styrene acryl ate) beads (dry weight) - 92.50 - 15
Lytron 2101 beads (dry weight) - 74.55
Corrp05| te p| gnent (Pol y(styrene acryl at e)/T| Jerr]) (dry wei ght) 220.41

Vi namul 6955 (55% 204. 56 204. 56
204 56 20 Particul ate Vol unme Concentnation 40% -
Pi gnment Vol une Concentration 19. 4% Pol ymer Bead
Vol ume Concentration 20. 6%

Particulate Volume Concentration 64.3%

Titanium Dioxide Volume Concentration 17.2%

Extender Volume Concentration 47.1%

5
TEST RESULT

Standard Test

Contrast Ratio at a Spreading Rate of 20m?/1 88.90 90.09

10 EXAMPLE 2
361g of titanium dioxide pigment (Tioxide TR92) was dispersed, using a high
speed impeller, in 353g of water at pH 4.6 and the pH maintained at this level using
dilute sulphuric acid. This pigment dispersion was slowly added over 30 minutes with
gentle stirring, to 200g of Lytron 2101 (a 52% aqueous dispersion of polystyrene
15 particles) also adjusted to a pH of 4.6. During the addition, the pH of the mixture was
maintained at 4.6 with the addition of sulphuric acid. When all the pigment sturry had
been added, the mixture was stirred for a further 10 minutes and then the pH raised to
8.5 using dilute ammonium hydroxide.
Analysis showed a ratio of polystyrene particles to pigment of 1.14:1 by volume.

20 This product was then tested as a slurry in the following paint.




22 TEST RESULTS St andar d
(I

) Standard (I1) Test Contrast Ratio at 20 nferr]/I 89.5
89,3 90. 6 Y[err] at 20 nferr]/I 81.2
80.9 82.4 5 doss (60) 39%
51% 47% EXAMPLE 7 A 53% by wei ght aqueous di spersion
of titanium di oxide pignent (TIOXl DE 192, Tioxide Goup Limted) was
produced. The slurry was adjusted to pH 4. and mlled in a high shear
mll to effect thorough dispersion. An experinmental 10 grade vinyl
acet at e/ VeoVa pol ymer enulsion, with a natural pH of 4.0 and an aver age
particle size of 0.075 mcron, was added to the pignent slurry. The
addi ti on was conducted by passing the two fluids si rﬁﬁ!ﬁ‘dﬂ'@ﬂwﬁ% into a cell
at relative flowrates of 10.5 parts polymer enulsion to 1 part pignment

slurry by volume. In order to break up coadithndard Paint FestBaming sl urry

was dispersed in a 15 high shear m xer for five mnutes. The pH was

adjusted to 8.Water 35.74 17.65
5 Hydroxyethyl cellulose (Cellobond QP4400H) 0.75 0.75
Ammonia (0.88) 0.34 0.34
Sodium salt of polycarboxylic acid (Dispex N40) 0.44 0.44
Nonionic surfactant (Triton CF10) 0.04 0.04
Coalescing solvent (Texanol) 1.62 1.62
10 Defoaming agent (Foamaster E75C) 0.12 0.12
Biocide (Nuosept 95) 0.12 0.12
Titanium dioxide (Tioxide TR92) 19.60 2.45
Lytron 2101 10.87 -
Composite material (Lytron/TR92) - 46.12
15 Vinyl acetate/Veova 10 emulsion (Vinamul 6955) 30.34 30.34
Particulate Volume Concentration 40%
Pigment Volume Concentration 20%
Polymer Bead Volume Concentration 20%
20
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The conposition of the slurry (on a weight basis) was found to be 33.5:
15.0 51.5, TiJerr] : Bead : Water. The bead to pignent ratio (vol une
hasi s) was 1.69: 1. The slurry was incorporated into a high quality
exterior matt formulation for eval uation using the sane nethod as
Exanple 5. In this fornulation, the TiJerr] 20 volune concentration was
14.88% whil e the vinyl acetate/VeoVa bead ygol une concentration was
25.11% The paint had a volune solids content of 30.01% A paint of
simlar conmposprk$PRESWETS®de in a manner consistent with conventional

pai nt manufacture, was produced to act as a standard.

23 The paints prepared had the foll ow ng cogog'?tljFog'j L n which the

wei ght s of vi nyl acet ate/ VeoVa beads and conposi have been
expressed on %gnrt%st Ratio at a Spreading Rate of 20m?/1 89.55 90.28
Y; at a Spreading Rate of 20m%1 81.24 82.77
5
EXAMPLFE 3

181g of titanium dioxide pigment (Tioxide TR92) was dispersed by ballmilling for

18 hours in 177g of water at pH 4.6. To this pigment dispersion was added 200g of

Lytron 2101 (a 52% aqueous dispersion of polystyrene particles) also #djusted toa pH

10 of 4.6. The mixture was then ballmilled for a further 16 hours during which the pH was

maintained at 4.6 by the addition of sulphuric acid. After milling, the pH was raised to 8.5

using dilute ammonium hydroxide. Analysis showed a ratio of polystyrene particles to
pigment of 2.27:1 by volume.

This product was then tested as a slurry in the following paint.
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wei ght basis as in Exanple 5.

Parts by wei ght 5 St andard Pai nt
Test Pai nt Wt er 223. 20
223.19 Hydr oxyet hyl cellul ose (Cell obond QP4400H) 3.00 3.00
Ammoni a (0. 88) 2.32 2.32 Sodi um
salt of polycarboxylic acid (D spex N40O) 1j13.96 2.96 10 Noni oni c
surfactant (Triton CF10) 0.24 0.24 Coal esci ng sol vent
(Texanol) 10. 96 10. 96 Def oam ng agent (Foanaster
E750) 0. 80 0. 80 Bi oci de (Nuosept 95)
0. 80 0. 80 Ti t ani um di oxi de (Ti oxi de TR92) by weight 101. 00
- 15 Vinyl acetate/VeoVa enul sion (dry wei ght) 1%1—3—- Conposi te
I gment olymer emulsion/Tierr - dry wej ght
_p J (203?/ 81 q ] Y Stgndgrd Paint Test Paint
Water 35.68 30.82
5 Hydroxyethyl cellulose (Cellobond QP4400H) 065 065
Ammonia (0.88) 0.42 0.42
Sodium salt of polycarboxylic acid (Dispex N40) - 0.53 0.53
Nonionic surfactant (Triton CF10) 0.04 0.04
Coalescing solvent (Texanol) 1.98 1.98
10 Defoaming agent (Foamaster E75C) 0.14 0.14
Biocide (Nuosept 95) 0.14 0.14
Titanium dioxide (Tioxide TR92) 1791 13.53
Lytron 2101 5.51 -
Composite material (Lytron/TR92) - 14.74
15 Vinyl acetate/Veova 10 emulsion (Vinamul 6955) 36.99 36.99
Particulate Volume Concentration 28%
Pigment Volume Concentration 18%
Polymer Bead Volume Concentration 10%
20
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Vi nanul 6955 (55% 204. 56 204. 56 20
24 TEST RESULTS

KTANDARD TEST 60[err] d oss

61% 66% Spreadi ng Rate (See note)

6.87 nferr]/1 7.49 nferr]/I 5 Scattering Factor

3. 907 4.181 NOTE 15
TEST RESULTS

Standard Test
Contrast Ratio at a Spreading Rate of 20m¥1 89.61 90.27
Y} at a Spreading Rate of 20m?/1 80.09 81.38
5 EXAMPLE 4

1 litre of water was adjusted to pH 3 using 2% aqueous hydrochloric acid.
800g of calcined clay extender (Polestar 200P) was gradually added and the pH
was maintained at below 4. The resulting slurry was found to contain 44.4%
solids by weight and the final pH was 4.0. The slurry was milled using a Silverson

10 high speed impeller for 30 minutes. 1000g of a 48% dispersion of polystyrene
beads (Lytron 2101) was separately reduced in pH to 4.0.

The extender slurry and the bead dispersion were mixed in an ultrasonic
flowcell by pumping at relative rates of 20 parts Lytron dispersion to 30 parts
Polestar slurry (by volume). The flowcell was exposed to ultrasound at a

15 frequency of 20kHz with a power output of 300W. After 15 minutes the Polestar
shurry reservoir was exhausted and the flow of Lytron was stopped. The pH of
the product was raised to 8.5 using dilute ammonia. To ensure homogeneity the
slurry was milled in a Silverson Stator/Rotor mill for 5 minutes. The slurry was
analysed and was found to comprise (by weight); 57.4% water, 29.8% Polestar

20 and 12.8% Lytron beads.

The product was observed by transmission electron microscopy which
showed that the polystyrene beads were distributed as a layer around the particles

of clay and no flocculates of polystyrene beads were observed.
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Spreading rate is the area which can be covered by 1 litre of paint whilst
ensuring a specified level of obliteration (in this test, a contrast ratio
Qf ~98). EXAMPLE 8 10 The pH value of a batch of 200g of a

di spersion of polystyrene beads (Lytron 2101) at 48% solids was reduced
from9 to 7. Separately, 187.5g |ead carbonate (white | ead pignent,
ALMEX from Associ ated Lead) was di spers at a concentration of 576
grans per litre in water by mlling with a Silverson mll for 20

m nutes. The %E%%ﬂt% slurry was adjusted to a value of 6.5 and it was

then 15 adde a beaker with stirring to the Lytron bead
ai Sed 1o a val udkofirgy, of st fiende memens (hikids TERD VanpGeRelgR for "t hi <
conposite pignent slurry was 174.1g | ead carbonate, 96g (dry wei ght
basi s) Lyt ron dg8eemragion of 50% sedideby weight at a pE of 4 Sdnypmillingshe pigmentitar d
slurry having a simlar conposition was prepared 20 by mxing a slurry of
I aagf cg.r bonat ewatér &t apl 6f4.8. with a 48% slurry of Lytron 2101 beads at a
’ 5 Slurries of composite pigment at three different volume ratios of polymeric
bead to titanium dioxide (1.07:1, 1.54:1 and 2.11:1) were prepared by mixing
portions of this slurry with a dispersion of hollow polymeric beads sold as
Ropaque OP62 (Rohm and Haas) in an ultrasonic flowcell. The bead slurry was
supplied at 38% solids by weight and 5% Fenopon EP110 (surfactant) was added
10 and the pH adjusted to 4.5 before mixing with the titanium dioxide slurry.
Agitation in the ultrasonic flowcell was achieved by using ultrasound at a
frequency of 20kHz and a power output of 300W.
The three shurries of composite pigments were incorporated into paints so that
each paint had a total particulate volume concentration (p.v.c.) of 40%. Total
15 p.v.c. represents the total percentage volume, in the dry paint film, occupied by
composite pigment. The paints produced from the three pigment slurries
described above therefore had bead volume concentrations (b.v.c.) of 20.7%,
24.3% and 27.2% respectively and TiO, volume concentrations of, 19.3%, 15.7%
and 12.8% respectively.
20 The paints were prepared by mixing together all the ingredients other than the
film forming emulsion (Vinamul 6955) and the composite pigment slurry. The

film-forming emulsion followed by the composite pigment slurry was added to

these mixed ingredients and incorporated by stirring. Three standard paints having
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25 Paints were prepared fromthe two slurries using the fornulation

below in whi ch the weights ofthe | ead carbonate, Lytron beads and
conposite pignent are given on a dry weight basis as in Exanple 5.
Parts by wei ght 5 St andar d
Pai nt Test Paint Wat er 235. 85
235. 85 Hydr oxyet hyl cellul ose (Cel | ppond QP4400H) 1.75 1.75
Anmmoni a (0. 88) 2.32 2.32 Sodi um

gﬁlr 1E agI ag? | )(/'(I:'r |ljmy48b%8§lﬁbgs M%&e%@rﬁiﬁ&t%ﬂng %ﬁltelglg%%ﬂ esm ng

sol vent (Texar})?'tlﬂzared by conventional method]s' of pamt manufactureg. The paints had the

following compositions. The Ropaque OP62 beads were used as a 38%
~ dispersion and the composite pigment was used as a slurry prepared as described
5 above. The compositions are, however, expressed on a dry weight basis with the

water added with the beads and composite pigment being included in the quantity

of water listed below.

10

15

20
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_ Bi oci de
Lead carbonat e

15 Lytron 2101 beads (dry

Conposi te pi gnent

- dry wei ght

0. 80

E750) 0. 80
0. 80 0. 80
100. 80 8 ;

115.70

Def oam ng agent (Foanaster

(Nuosept 95)
Gdry wei ght)

wei ght)
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CLAI M5 1. A conposite pignentary material conprising an agueous

di spersi on of conposite particles said particles conprising an
associ ation of particles of at | east two chemically distinct
materials wherein the particles of a first materi al 5 carry a positive

surface charge and the particles of a sggond material carry a
negative surface charge, the particles the first material being held in

associ ati on V\n_}E Il‘hlgE articles of the second material as a result of the
said surface ———-gui&‘@es and wherein said aqueous di spersion contains

at | east 35 pgr—eent ye-ght—ot—Ssat-a—eof d
first materialf bei ngPAlNTnorganl GONRRASTR(ATIO
A conposite pijgnentary nateri al
conposite partlicles said particl« n of partiches
of at 1 east two chem cal erdin the particles
of a first nma I arry a posydhve surfgce g€ he
particles of %Pszgond tterlgl cl’;lr_ry a éilg ~ negdtive s‘,urfacgfjsc/lt%arge t he
particles of g P87:fll rst ,F'eastterl al being h&ﬂf in 85.4 23%

1.54:1 Standard 91.3 83.8 27%

1.54:1 Test 92.0 84.9 22%

10R.11:1 Standard 90.1 82.5 28%
2.11:1 Test 91.1 83.8 23%
EXAMPLE 6

Poly(styrene acrylate) beads were produced from a. monomer mixture

15 containing 50% styrene, 1% methacrylic acid and 49% methyl methacrylate by

conventional emulsion polymerisation techniques. The polystyrene beads had a

mean diameter of 0.06 micron.

800g of titanium dioxide pigment (TIOXIDE TR92, Tioxide Group Limited)

was added to 800ml of water and the pH was adjusted to 4.5. The resulting slurry

- 20 was homogenised in a Silverson Stator/Rotor mill for 45 minutes. The pH of the
aqueous suspension of poly(styrene acrylate) beads was also adjusted to 4.5.

“The titanium dioxide slurry and poly(styrene acrylate) suspension were co-

mixed by passing through an ultrasonic flowcell with a pigment to bead flow ratio

=
1
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association with the particles of the second material as a result of the

sai d surface charges and wherein said aqueous di spersion contains
at/| east 35 per cent by wei ght of said conposite particles, said
first material being an organic polyneric material. 20 3. A

conposite pignentary material according to claim2 in which said
second material is an inorganic pigment2gr extender.

27 4. A conposite pignentary material according to claim1 or 3
in which the of1:1. Diify 88 Rifin®p@eBRtthd éorﬁexﬁg 6&%&18%9&9%&:@%15}&&3@{3 a zinc
oxi de pigment, an antinony oxi de, a bariumpignent, a crum

PO AR S G A gy Ao Tl

product was collected and adjusted to pH 8 (with dilute ammonia) before being
Silverson milled for 20 minutes. The product was analysed and was found to
5 contain water:bead:pigment in the proportions, by weight, 53.2 : 10.3 : 36.5.

The above product was formulated into a paint having a particulate volume

concentration of 40%. The paint was produced by mixing together all the

ingredients other than the film-forming emulsion (Vinamul 6955) and the

composite pigment slurry and subsequently adding, firstly, the film-forming

10 emulsion and, secondly, the composite pigment slurry and mixing by stirring. Two

standard paints were produced to demonstrate the advantage of the composite

pigment in this case. Both contained the same bead and titanium dioxide volume

concentrations as the test paint but neither contained composite pigment. In the

first, (I), the beads used were from the same batch of poly(styrene acrylate) beads

15 used to prepare the composite pigment and in the second, (II), the beads used
were commercial polystyrene beads (Lytron 2101).

The paints had the following formulations in which the quantities of Lytron

2101 beads, poly(styrene acrylate) beads and composite pigment have been

expressed on a dry weight basis as in Example 5.

REPLACEMENT SHEET |

Date : "GJUN 1397

|
|
l




5 | i t hopone. 5. A conposite pignentary material according to

claim1 or 3 in which said extender is silica, a silicate, an
alum nate, a sul phate, a carbonate or a clay. 6. A conposite
pi gnentary material according to any one of clains 1, 2 and 4 in
~which said second material is an organic polyner 10 7. A conposite
pigmentary material according to claimsd or 6 in which the organi c
pol ymer is polystyrene, polyvinyl chloride, polyethylene, an acrylic
pol ymer or a copol yner thereof 8. A conposite pignentary
material according to claim2, 6 or 7 in which particles of the
organi ¢ pol yner conprise ncrospheres containing voids or vesliltcl es. 15
9. A conposite pignentary material according to m&w—cl aims 1, 4
and 5 in whi ch the conposite particles conprise an associ ation of
titani um di oxi de particles with particleslgst an Standazd; c Standagd o
ext ender. 10. A conposite pignentary material according to any one
of claine 1 to 4 and 6 to 8 in which the ®aimtosi Paim)t i c Pamt(ll)
conpri se an association of titanium dioxide 20 particles with polyneric
m Ccrospher ess wyter 21200 21200  229.40
Hydroxyethyl cellulose (Cellobond QP4400H) 3.00 3.00 3.00
Ammonia (0.88) 232 232 2.32
Sodium salt of polycarboxylic acid (Dispex N40) 2.96 2.96 2.96
Nonionic surfactant (Triton CF10) 0.24 0.24 0.24
10 Coalescing solvent (Texanol) 10.96 10.96 10.96
Defoaming agent (Foamaster E75C) 0.80 0.80 0.80
Biocide (Nuosept 95) 0.80 0.80 0.80
Titanium dioxide (Tioxide TR92) - 127.90 127.90
Poly(styrene acrylate) beads (dry weight) - 92.50 -
15 Lytron 2101 beads (dry weight) - - 74.55
Composite pigment
(Poly(styrene acrylate)/TiO,) (dry weight) 220.41 - -
Vinamul 6955 (55%) 204.56 204.56 204.56
20 Particulate Volume Concentration 40%
Pigment Volume Concentration 19.4%
Polymer Bead Volume Concentration 20.6%
-F:-.EPLAGEMENT SHEET |
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11. A conposite pignentary material according to claim9 or 10 in which

t he titaniumdioxide is rutile titanium dioxide.

28~ 12. A conposite pignentary nmaterial according to any one of
t he preceding clainms in which the conposite particles conprise an
association of a titanium di oxi de pignent and a chemically
distinct material in which the titaniunhgioxide pi gnent has an
average crystal size between 0.05 and 0.5 mcron. 5 13. A conposite
pi gmentary mat-ppil ﬁging to claim12 in which the titani um

di oxi de pi gne titani um di oxi de and the average crystal size

is between 0.2 and 0.3 m cron.

Standard (I) Standard (I)  Test

Contrast Ratio at 20 m?%/1 89.5 89.3 90.6
Yy at 20 m?/l 81.2 80.9 82.4

5 Gloss (60°) 39% 51% 47%
EXAMPLE 7

A 53% by weight aqueous dispersion of titanium dioxide pigment (TIOXIDE
TR92, Tioxide Group Limited) was produced. The slurry was adjusted to pH 4.5
and milled in a high shear mill to effect thorough dispersion. An experimental
10 grade vinyl acetate/VeoVa polymer emulsion, with a natural pH of 4.0 and an
average particle size of 0.075 micron, was added to the pigment slurry. The
addition was conducted by passing the two fluids simultaneously into a cell at
relative flow rates of 10.5 parts polymer emulsion to 1 part pigment slurry by
volume. In order to break up coagulates, the resulting slurry was dispersed in a

15 high shear mixer for five minutes. The pH was adjusted to 8.
The composition of the sturry (on a weight basis) was found to be 33.5 : 15.0
:51.5, TiO, : Bead : Water. The bead to pigment ratio (volume basis) was 1.69:1.
The slurry was incorporated into a high quality exterior matt formulation for
evaluation using the same method as Example 5. In this formulation, the TiO,
20 volume concentration was 14.88% while the vinyl acetate/VeoVa bead volume
concentration was 25.11%. The paint had a volume solids content of 30.01%.
A paint of similar composition, but made in a manner consistent with conventional

paint manufacture, was produced to act as a standard.
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14. A conposite pignentary material according to claim12 in which the
titani um di oxide is anatase titanium di oxi de and the average crystal size
hss 10 between 0.1 and 0.35 mcron. 15. A conposite
pigmentary material according to claim 13 conprising an

association of rutile titaniumdioxide and a chem cally distinct materi al
sai d chemcally distinct mat er pl having an average particle size
up to 40 n1crons A conposite pignentary naterial according

toclaimils in r?m(i)’se%rzﬂaﬁed haodctggfﬁlﬁ%@/cd?ﬁﬁsiﬁ%% m%&”h@lv\ﬁ sé\lf' average

particle size betwee

conposi te plgnen rdi ng.to.clai I n which, the

titani um di oxi d& Q?%atwgoegﬁg?ﬁda 90[8? it Rigmenk, ?’3?1‘ expressedena iry n
relative anmounts_of from0.3 to 3 parts of titaniumdioxide to 1
part of chemi cW¢ight bagig asin Example®t material by vol une.

Parts by weight

5 ' Standard Paint Test Paint
Water 223.20 223.19
Hydroxyethyl cellulose (Cellobond QP4400H) 3.00 3.00
Ammonia (0.88) 232 232
Sodium salt of polycarboxylic acid (Dispex N40) 296 2.96

10 Nonionic surfactant (Triton CF10) 0.24 0.24
Coalescing solvent (Texanol) 10.96 10.96
Defoaming agent (Foamaster E75C) 0.80 0.80
Biocide (Nuosept 95) 0.80 0.80
Titanium dioxide (Tioxide TR92) 101.00 -

15 Vinyl acetate/VeoVa emulsion (dry weight) 102.81 -

Composite pigment (polymer emulsion/TiO,
- dry weight) - 203.81

Vinamul 6955 (55%) 204.56 204.56

20
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29 18. A conposite pignentary material according to claim15 in
whi ch the chemcally distinct material has an average particle
§ize between 0.5 and 10 m cron and the relative amounts of
titani um di oxi de and chem cal ly distinct material present are from
0.05 to 1.5 parts of titaniumdioxide to 1 part of 5 chem cally
distinct material by vol une. 194 A process for producing a
conposite pignmentary material conprising form ng an aqueous

di spersion of ppetigh@s 96 @ first material and an aqueous

di spersi on of ' a second, chemcally distinct, material, the pH
val ues of the dispersions so forned being such that the particles
of both materials carry 10 a surface charge, t r f rge on the
particles of the first material being of i to the
surface charge on the particles of the second material and m Xi ng

sai d di spersions under conditions such that the m xi ng does not produce
60° Gloss 61% 66%

Spreading Rate (See note) 6.87m¥l 7.49 m¥l
5 Scattering Factor 3.907 4.181
NOTE
Spreading rate is the area which can be covered by 1 litre of paint whilst
ensuring a specified level of obliteration (in this test, a contrast ratio of 98).
EXAMPLF 8
10 The pH value of a batch of 200g of a dispersion of polystyrene beads (Lytron
2101) at 48% solids was reduced from 9 to 7. Separately, 187.5g lead carbonate
(white lead pigment, ALMEX from Associated Lead) was dispersed at a
concentration of 576 grams per litre in water by milling with a Silverson mill for
20 minutes. The pH of this slurry was adjusted to a value of 6.5 and it was then
15 added slowly in a beaker with stirring to the Lytron bead dispersion. The pH of
the resulting slurry of composite pigment was raised to a value of 8.5 with dilute
ammonia. The composition of this composite pigment slurry was 174.1g lead
carbonate, 96g (dry weight basis) Lytron beads and 378g water.
For comparison a standard slurry having a similar composition was prepared
20 by mixing a slurry of lead carbonate at a pH of 8 with a 48% slurry of Lytron 2101

beads at a pH of 8.
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a reversal of the sign of the surface charge on one of the materials to

produce an aqueous di spersion of conposite particles said
canposite particles conprising 15 an associ ation of particles of said
first material and particles of said second material the particles
of said first material being held in association with the particles

of said second material as a result of %gid surface charges and wherein
sai d aqueous di spersion of conposite particles contains at |east 35 per

cent by Wehiaht wark p'iad'zaghdcmﬁeﬁé o frieh GhiRS theBhAulhidrSbeloR s | 2l

bei ng an inorgani c pi gnent or extender.

30 20 .. / : : al
corpr i sing  which eI Gr dteace B e IR SR BERR RS o1 71 S,
material and a&v@rﬁ‘&? gﬂ?y weight basis as in Example 5.

Parts by weight

5 Standard Paint Test Paint
Water 235.85 235.85
Hydroxyethyl cellulose (Cellobond QP4400H) 1.75 | 1.75
Ammonia (0.88) 232 232
Sodium salt of polycarboxylic acid (Dispex N40) 2.96 296

10 Nonionic surfactant (Triton CF10) 0.24 0.24
Coalescing solvent (Texanol) 10.96 10.96
Defoaming agent (Foamaster E75C) 0.80 0.80
Biocide (Nuosept 95) 0.80 0.80

Lead carbonate (dry weight) 100.80 -

15 Lytron 2101 beads (dry weight) 115.70 -
Composite pigment - dry weight - 216.50
Vinamul 6955 (55%) 204.56 204.56

The test paint was well dispersed with few particles above 5 micron and gave
a smooth film when drawn down. The appearance of the standard paint when
20 drawn down, however, was marred by the presence of many

agglomerates/aggregates of around 0.5 millimetres.
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di spersion of particles of a second, chemcally distinct, material, the pH
val ues of the dispersions so formed being such that t he partlcl es
of—both materials carry 5 a surface charge, the surface charge on the
particles of the first material being of e-Sign to the

surface charge on the particles of the second rraterla Xi ng
sai d di spersions under conditions such that the m xi M““‘N‘(ﬂm
a reversal of the sign of the surface chagge on one erials*to
produce an aqueous di spersion o conp03|te partlcles sai d

conposite parti @qe gnprising 10 an associ ation of particles of said
first materi al a‘n‘cﬁ%ﬁ&rtlcles of said second material the particles

of said first teri hel d in assocjation with the
particles of sai'd se be?ﬂ%ﬂgglenﬁ’éyﬁ‘at"é‘ OmpEIsing an 3queaus ispersionofes and
wherein sai d aqueous di spersion of conposite particles contains at

| east 35 per cemempgsite particles saidepagticlesofomprisiig aprassnsiation pofipartidlessof as ai d
first material being an organic polyneric 15 mat eri al . 21. A

process accordi b@st twetitniieally distinGnaterialé)iviibreinthe partiicles of 8 ifisd Sidtéral
of particles of first material is fornmed at a pH at which the particles of

first 5 carry a positive surface charge and the particles of a second material carry a

negative surface charge, the particles of the first material being held in
association with the partit:les of the second material as a result of the said surface
charges and wherein said aqueous dispersion contains at least 35 per cent by
weight of said composite particles, said first material being an inorganic pigment

10 or extender.
2. A composite pigmentary material comprising an aqueous dispersion of
composite particles said particles comprising an association of particles of at
least two chemically distinct materials wherein the particles of a first material
carry a positive surface charge and the particles of a second material carry a

15 negative surface charge, the particles of the first material being held in
association with the particles of the second material as a result of the said
surface charges and wherein said aqueous dispersion contains at least 35 per cent
by vt/eight of said composite particles, said first material being an organic
polymeric material.

20 3. A composite pigmentary material according to claim 2 in which said

second material is an inorganic pigment or extender.

REPLACEMENT SHEET

- 6 JUN 1897

o s




particul ate material carry a positive surface charge, the aqueous
di spersi on of particles of second material is fornmed at a pH
shbstantially simlar to the pH 20 val ue of the dispersion of first

particul ate material wherein the particles of the terial
carry a negative surface charge and the di spersi ons““l" mﬂlm(ﬂmmma are
m xed t oget her.

22. A process according to claim19, 20,9or 21 in whi ch the pH of said

aqueous di spersion of conposite particles is raised to a value of up to 8.5

25 A procest acon dapts Wikl sl doRirah BTG RE ot she

aqueous 5 di spersion aof particles, of first rraterl aI or the aqueous
di sper si on of wg;gaintq pigment 1s a titanium dioxide pigment, a zinc oxide pigment, an antzmony

oxide, a barium pigment, a calcium pigment, a zirconium pigment, a chromium

pigment, an iron pigment, a magnesium pigment, a lead pigment, zinc sulphide or
5 lithopone. |

5. A composite pigmentary material according to claim 1 or 3 in which said

extender is silica, a silicate, an aluminate, a sulphate, a carbonate or a clay.

6. A composite pigmentary material according to any one of claims 1, 2 and 4 in

which said second material is an organic polymer

10 7. A composite pigmentary material according to claim 2 or 6 in which the
organic polymer is polystyrene, polyvinyl chloride, polyethylene, an acrylic polymer or
a copolymer thereof.

8. A composite pigmentary material according to claim 2, 6 or 7 in which particles
of the organic polymer comprise microspheres containing voids or vesicles.

15 9. A composite pigmentary material according to any one of claims 1, 4 and 5 in
which the composite particles comprise an association of titanium dioxide particles
with particles of an inorganic filler or extender.

10. A composite pigmentary material according to any one of claims 1 to 4 and 6
to 8 in which the composite particles comprise an association of titanium dioxide

20  particles with polymeric microspheres.

11. A composite pigmentary material according to claim 9 or 10 in which the

titanium dioxide is rutile titanium dioxide.
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second material is fornmed in the absence of a di spersing agent. )
24. A process according to any one of clains 19 _to 23iawhitch at | east

ohe’ of the dispersion of particles of first mater]
di spersion of particles of second materi al m‘\“‘ﬂm \% ““E
|"* c [INE) .|

mlling step. 10 25. A process according to ¢! sch* t he
mlling step is perforned by use of a high speed inpeller mll, a
ball mll, a sand m |l or ultrasound. 26. A process according to
claim19 in which the first particulate ggterial is titani um

di oxi de the particles of which have a coating of alumna and the

di | ' dioxi.de is. f d H bel. 6. 15
27 °"A br ocess! AoconDRaSh P S vt RO ool Breckind .

material is .. titanium di oxide the partjcles of which have a coating
of silica and tHemdn the composite agfirigsGopIpriss aw assaciptionsef; a,ftaguaxi de i s
formed at a pH bel ow 2. 28. A process according to any one of
clains 19 to 27dipxidepigmenttahda chemically distinct nokitenied irswhiok thertitaniumelibdide neans of
stirring, recirculatory mxing or the use of 20 ul t rasound.
pigment has an average crystal size between 0.05 and 0.5 micron. '
5 13. A composite pigmentary material according to claim 12 in which the
titanium dioxide pigment is rutile titanium dioxide and the average crystal size
is between 0.2 and 0.3 micron.
14. A composite pigmentary material according to claim 12 in which the
titanium dioxide is anatase titanium dioxide and the éverage crystal size is
10 between 0.1 and 0.35 micron.
15. A composite pigmentary material according to claim 13 comprising an
association of rutile titanium dioxide and a chemically distinct material said
chemically distinct material having an average barticle size up to 40 microns.
16. A composite pigmentary material accofding to claim 15 in which the
15 chemically distinct material has an average pa'r_tic_lé size between 0.02 and 0.3
micron.
17. A composite pigmentary material according to claim 16 in which the
titanium dioxide and the chemically distinct material are present in relative

amounts of from 0.3 to 3 parts of titanium dioxide to 1 part of chemically

20 distinct material by volume.
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32 29. A process according to any one of clainms 19 to 28 in

whi ch m xi ng of the two dispersions is effected by introducing the
di spersions sinultaneously into an agitated m xing zone.

30. A process according to any one of clainms 19, 20 and@ to 29"‘T'n“Wni ch

5 an acid or a base is added to the dispersions as

m xed. 31. A process according to claim 30 dmmﬂﬂﬂ SI on

of titanium di oxide at a pHof from4 to 5is Lw #h

di spersion of polymeric mcrospheres formed at a pH of from? to 9

whi | st the pH of the resultant mxture i & mai ntai ned withi n t he

range 4 to I mul taneous addltlon of an_ acid. .

process for thelé) r%?mnﬂﬁl te, Pismsaians matenal ancarding: 1o ﬂﬁmeﬁmwa@hthe

chemically distinct material has an average particle size between 0.5 and 10
micron and the relative amounts of titanium dioxide and chemically distinct
material present are from 0.05 to 1.5 parts of titanium dioxide to 1 part of
5 chemically distinct material by volume.
19. A process for producing a composite pigmentary material comprising
forming an aqueous dispersion of particles of a first material and an aqueous
dispersion of particles of a second, chemically distinct, material, the pH values
of the dispersions so formed being such that the particles of both materials carry
10 a surface charge, the surface charge on the particles of the first material being of
opposite sign to the surface charge on the particles of the second material and
mixing said dispersions under conditions such that the mixing does not produce
a reversal of the sign of the surface charge on one of the materials to produce an
aqueous dispersion of composite particles said composite particles comprising
15 an association of particles of said first material and particles of said second
material the particles of said first material being held in association with the
particles of said second material as a result of said surface charges and wherein
said aqueous dispersion of composite particles contains at least 35 per cent by
weight of said composite particles, said first material being an inorganic pigment

20 or extender.
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here| nbefore described with reference to any one of the Exanples.
A conposite pignentary nmaterial conprising an aqueous di'spersion "of -

cbr(pom te particles obtained by a process which conpri se
aqueous di spersion of particles of a first mater mmﬂeﬁlm‘a‘m
¥a

di spersion of a second, 15 chemcally distinct, materralc
of the dispersions so fornmed being such that the particles of both
materials carry a surface charge, the surface charge on the

particles of the first material being of3®bpposite sign to the surface
charge on the particles of the second material and m xi ng said di spersions

under c2fhdi t Agmecess fdr prodtcirighe compasitg pineentany mapsriall corpprdsingev er sal
of the sign of the 20 surface charge on either of the materials to

produce an aquefdrsing HRfuSo B di§fersion of pamamﬁfs?nﬁéhﬁ £ldem AfleSuscOnpOSi te
particles conprising an association of
dispersion of particles of a second, chemically distinct, material, the pH values
of the dispersions so formed being such that the particles of both materials carry
5 a surface charge, the surface charge on the particles of the first material being of
opposite sign to the surface charge on the particles of the second material and
mixing said dispersions under conditions such that the mixiné does not produce
a reversal of the sign of the surface charge on one of the materials to produce an
aqueous dispersion of composite particles said composite particles comprising
10 an association of particles of said first material and particles of said second
material the particles of said first material being held in association with the
particles of said second material as a result of said surface charges and wherein
said aqueous dispersion of composite particles contains at least 35 per cent by
weight of said composite particles, said first material being an organic polymeric
15 material.
21.  Aprocess according to claim 19 or 20 in which the aqueous dispersion
of particles of first material is formed at a pH at which the particles of first
particulate material carry a positive surface charge, the aqueous dispersion of
particles of second material is formed at a pH substantially similar to the pH
20 value of the dispersion of first particulate material wherein the particles of the

second material carry a negative surface charge and the dispersions so formed

are mixed together.
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33 particles of said first material and particles of said second

material the particles of said first material being held in
association with the particles of said second T material as a result
of the said surface charges and subsequently raising t

sai d di spersion of conposite particles to a val ue of qmuﬂﬂﬂllllwﬂﬂlul&[rst
5 mat eri al being an inorganic pignent or extender. '+ ¢ L 4s

conposite pignentary material conprising an aqueous di spersion of
conposite particles obtained by a pr ocessg, whi ch conprises form ng an

aqueous di spersion of particlesof a first material and an aqueous
di spersi on of econd . chem.cal Istinct, teri he, pH

val ues of the épergi %rﬁgesg&cggpwggobcéarlwg@ffg or _igﬂ’cwh’t‘:ﬁﬁéﬁe P 0%%‘4 icles of
both materials carry a surface charge, the surface charge on the

particles of theuepysslispersianrafgpmpesitepaticlesipeaised o & valie obup t:8.§ aftbmice
charge on the particles of the second material and m xi ng sai d di spersions
under foomaliidn effsaidsdispersidnedf compositepantgcleloes not produce a reversal
of the sign of the surface charge on either of the materials to
produce an aquegys dApRsies defbrélihg to any one of claims 19 to 22 in which the aqueous
5 dispersion of particles of first material or the aqueous dispersion of particles of
second material is formed in the absence of a dispersing agent.
24. A process according to any one of claims 19 to 23 in which at least one
of the dispersion of particles of first material and the dispersion of particles of
second material is subjected to a milling step. |
10 25. A process according to claim 24 in which the milling step is performed
by use of a high speed impeller mill, a ball mill, a sand mill or ultrasound.
26. A process according to claim 19 in which the first particulate material is
titanium dioxide the particles of which have a coating of alumina and the
aqueous dispersion of said titanium dioxide is fprmed at a pH below 6.
15 27.  Aprocess according to claim 19 in which the ﬁrst particulate material is
titanium dioxide the particles of which have a coating of silica and the aqueous
dispersion of said titanium dioxide is formed at a pH below 2.
28. A process according to any one of claims 19 to 27 in which the two

dispersions are mixed by means of stirring, recirculatory mixing or the use of

20 ultrasound.
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15 conposite particles said conposite particles conprising an
associ ati on of particles of said first material and particles of
s second naterial the particles of sai dfirst—nateriat—being -

held in association with the particles of said secon Lal as
a result of the said surface charges and subsequent]| lwl!wll“l&q@jﬁmr
. d

of said dispersion of conposite particles to a val ue

first 20 mat eri al being an organic polyneric material .
34 35. A conposite pignentary terial according to claim33 or
34 in which t he di spersion of coffposite particles contains at |east

35 per cent by ﬁi 9 h}\ p%cess according %oaaimg' one oF 85?‘11'nts To Poaist 1'11%\|7h?<§1 mixing of the
two dispersions is effected by introducing the two dispersions simultaneously
into an agitated mixing zone.

30. A process according to any one of claims 19, 20 and 22 to 29 in which
5 an acid or a base is added to the dispersions as the dispersions are mixed.
31. A process according to claim 30 in which a dispersion of titanium dioxide
at a pH of from 4 to 5 is mixed with a dispersion of polymeric microspheres
formed at a pH of from 7 to 9 whilst the pH of the resultant mixture is
maintained within the range 4 to 5 by the simultaneous addition of an acid.
10 32. A process for the preparation of composite pigmentary material as
hereinbefore described with reference to any one of the Examples.
33. A composite pigmentary material comprising an aqueous dispersion of
composite particles obtained by a process which comprises forming an aqueous
dispersion of particles of a first material and an aqueous dispersion of a second,
15 chemically distinct, material the pH values of the dispersions so formed being
such that the particles of both materials carry a surface charge, the surface
charge on the particles of the first material being of opposite sign to the surface
charge on the particles of the second material and mixing said dispersions under
conditions such that the mixing does not produce a reversal of the sign of the
20 surface charge on either of the materials to produce an aqueous dispersion of

composite particles said composite particles comprising an association of
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36.
5
1s~

An aqueous enul sion paint containing a conposite pignentary materi al
according to any one of clains 1 to 18, 33,- 34.and-35

10

15

20

R R

33

particles of said first material and particles of said second material the particles
of said first material being held in association with the particles of said second
material as a result of the said surface charges and subsequently raising the pH
of said dispersion of composite particles to a value of up to 8.5, said first
material being an inorganic pigment or extender.

34. A composite pigmentary material comprising an aqueous dispersion of
composite particles obtained by a process which comprises forming an aqueous
dispersion of particles of a first material and an aqueous dispersion of a second,
chemically distinct, material the pH values of the dispersions so formed being
such that the particles of both materials carry a surface charge, the surface
charge on the particles of the first material being of opposite sign to the surface
charge on the particles of the second material and mixing said dispersions under
conditions such that the mixing does not produce a reversal of the sign of the
surface charge on either of the materials to produce an aqueous dispersion of
composite particles said composite particles comprising an association of
particles of said first material and particles of said second material the particles
of said first material being held in association with the particles of said second

material as a result of the said surface charges and subsequently raising the pH

- of said dispersion of composite particles to a value of up to 8.5, said first

material being an organic polymeric material.

10
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35. A composite pigmentary material according to claim 33 or 34 in which
the dispersion of composite particles contains at least 35 per cent by weight of
said composite particles.

36.  Anaqueous emulsion paint containing a composite pigmentary material

according to any one of claims 1 to 18, 33, 34 and 35.
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ABSTRACT OF THE. DISCLOSURE

COMPOSITE PIGMENTARY MATERIAL COMPRISING
PARTICLES OF OPPOSITE SURFACE CHARGE

A composite particulate pigmentary material is disclosed which
comprises an association of at least two chemically distinct materials in which
the particles of one material carry a positive surface charge and the particles of
the second material carry a negative surface charge and particles are held in
association as a result of these surface charges.

Also disclosed is a method for prepariﬂg composite particulate
pigmentary material comprising forming aqueous dispersions of two particulate
materials under conditions in which the surface charges of the particles of the
two materials are of different signs and mixing the dispersions.

Typical materials useful for preparing the composite include inorganic
pigments, fillers and extenders and organic polymeric microspheres.

The product is useful as a pigment in, for example, paints, inks, paper

and plastics.

| ooto 6. 0N 19|
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