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Moneovu-, attempts to make a s1mllar fomn
of guanine. synthetically thave so far failed.
have in generab
suifetedfromomoroﬂlerof'medefeotsdf
being insufficiently pearfescent or too toxic
for general use. Ideally, a npacreous pigment
should not only be inherently pearlescent but,
in addition, have a high refractive mdex
good stablhty to heat and light, chemical un-
reactivity, and lack of TOXICity. Titanium
dioxide satisfies these criteria, and a number
of proposals have therefore been made. for
producing pigments -from this substance,
Known titanium dioxide pigments, produced
by hydrolysis of titanium esters, have suffered
from a number of disadvantages. They. have
bemcosﬂytoproduce,havehadpoornameous

Justre or colour, or have been unstable. to-.

light, or have had a combination of these
defects. It has been proposed to improve the
thtyofﬂlepmduotbymcreasmguhe
reflectance of the panticles. . This can be
achieved by making a multi-layer product
consisting of layers of a high refractive. index
material such. as titanium dioxide, alternately
with a low refractive index material such as
calcium fluoride. Methods devised: for makmg

[Price 25]

Eg %q -
By
:1
L@&lme earth metal titanate
(nas heremafm defined), each such adjacent
layer being separated by one, and ‘adherent
to one or tWo thin, clear layers, each of which
is umform, of an interleaving agent, which ‘is
an organic film-forming substance containing
hydroxyl groups, carboxylic anhydride or

_ carboxylic ester groups, or other groups

capable of reacting with titanium ester,
zircopjum ester or alkaline earth metal titanic
ester groups, the refractive index of the
titaniume or zirconium dioxide or alkaline earth
metal titanic ester layer (hereinafter reférred

%o as the high refractive index layer) exceed-

ing that of the interleaving agent layer by
at least 0.05. The refractive index of th
titanivm dioxide is preferably 1.85 to 195

- and that of the zirconium dioxide and the

atkaline earth metal titanates 1.69 to. 1.75.
The refractive index of the interleaving agent
is usually 1.45 to 1.50, but may be as high

as 167, pmvud:ed always that it is lower than
ﬂm of the titanium or zirconium dioxide or
alkaline eanth metal titanate layer by at least

005 in 't.'lne final product. Preferably, the

difference in refraomve index between the
titamium or zirconium dioxide. or alkaline
earth metal titanate and the interleaving agent
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produced, the refractive index of layer (I
exceeds that of layer (II) by 0.05; hydmlysmg
each hydrolysable layer (I) immediately alfter
application to a clear layer by contact with
water vapour; and when at least two layers
of the titanic- or zirconic ‘ester or alkaline
earth metal titanic ester have been applied
and hydrolysed, releasing  the multi-layer
product from the support by dissolving away
the release layer and, if required, heating the
layers so produced before or after release of
the pigment to give a pigment wherein the
refractive index of layer (I) exceeds that of
layer- (TI) by 0.05. In order ro obtain the
best results, it is desirable that the surface of
the support should be as smooth and uniform
as possible. For example the support may be
of glass, polished metl or polyethylene
‘terephthalate film.

To obtain continuous producuon of the
pigment, the support is preferably an inert,
long or endless (ie. looped) belt. Suitable

WEhmdhhlhﬁiee of release
agent on the fresh ditanium dioxide surface.
Another function of the release layer, which

probably deperids on the same monolayer, is,

in acting as a mild swifactant which dis-
courages coagulation ‘of the multi-layer
pigments during isolation. An especially suit-
able material for. the release layer is poly-
ethylene glycol in the molecular weight range

p£1 cycihf@gg,nl ng

110

115

6,000 to 100;000 which may be applied in . .
so!lumon in methanol, but orher water-soluble -

substances’ may be wused. An example of
another release agent is cellulose diacetate
which is soluble in acetone. Cellulose diacetate

120

bonds with the compounds of layer (I) and =

thus can also be used as an interfeaving agent.
Accordingly when it is used as a release agent
the layer must be sufficiently thick to ensure

125

thatparofﬂlelayerisnotbondedand-

thereby rendered insoluble.

. The hydrolysable titanic or zirconic ester =

is generally a tetra-alkyl titanate or zirconate
in which each alkyl group contains 1 1o 8

130
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it should be removed from the layer before
the-titanic, zirconic or alkaline earth metal
titanic ester is hydrolysed, If any significant
hydrolysis of the ester takes place before the
solvent has been entirely removed, the titaniom
or zirconium dioxide or alkaline earth metal

“titanate separates as small, rounded particles

which dry to give a chalky, non-pearly powder
rather than a clear, adherent film. For dipping
techniques 40—60°C. petroleum ether is a
suitable solvent but for rolier-coating tech-
niques, as - hereinafter described, a. higher
boiling solvent may be- desirable. Ordinarily,
the - titanic, . zirconic or alkaline earth metal
titanic esters are hydrolysed by comtact with
moist air, as lower alkyl titanates, zirconates

-and alkaline earth metal titamic esters are

rapidly hydrolysed at ambient temperatures
under these conditions. The rate of hydrolysis
is determined, inter alia, by the relative
humidity of the moist air and the ambient
temperature, ‘Satisfactory results can in general
‘be obtained at 20—507, relative. humidities
at temperatures in the range 20—36°C. At
tanperaun'cs in the range 20—30°C,, using
4—8%, by weight solutions of titanmic esters
in petrolemn ether (b.p. 40—60°C.) at speeds
of dipping of 2 to 4 cm. per second, using a
0.01 me'h (0 25 mm.) thick polyethylene tere-
phthalate belt coated with a 100 & thick layer
of polyethylene glycol (M.W.=20,000), -a
30%, refative humidity will generally give a
satisfactory rapid hydrolysis time witheut any
danger that the hydrolysed film will not be
clear and adherent,. Where difficulty ‘is en-

p gaterial bemg used. F012
ving

‘have much lower refracuve mdxces than those
of titanium dioxide, zircomium dioxide or
alkaline earth metal titanates, usually in the
range 145 to 1.50, the interleaving layers
contribute to the desirable pearlescent
properties of the resulting product, through
multilayer intereference effects. It is important
that the organic film-forming substances
should contain groups such as hydroxyl,
carboxylic ester, or carboxylic anhydride
groups, which react with residual altkoxy
groups in the titanium or zirconium dioxide
or alkaline earth metal titanate layer to ensure

100

105

good chemrical bonding between the latter and - .

the interleaving layer. This prevents delamina-
tion of the nacreous pigment in use.

After the intetleaving layer, a layer of
titanium or zirconium dioxide or atkaline earth
metal titanate is applied in the manner already
described. In this way, a multilayer laminate
can be built up consisting of alternate high
refractive .index layers and interleaving agent
layers. The number of high refractive index

‘110

115

layers in the lamyinate will not ordinarily be

fess than 3 and is preferably 3—8. Above
about 15 layers, no further. advantage is
obtained and the production of the pigment
becomes unnecessarily complicated.

The thickness of the high refractive index
layers and the interleaving agent layers is of
.some importance as it determines the precise
optical properties of the pigment. In general,
each layer will be 0.01—1 micron in thick-

ness, and is preferably 0.03—0.3.micron in .

thickness, It is advantageous, if a very white
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multilayer stack is of equivalent optical thick-
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Ef“%@ﬁﬁ‘l’

ness, the reflected colour becomes more intense
and saturated, and the variation -of colour
with angle of viewing becomes more striking.
Thus by incorporation of the pigment of this
invention, articles can be made which show a
coloured pearly sheen the colour of which
varies . with the angle of observation. For
materials displaying. colour due to optical
interference, the thickness of the high re-
fractive index . fayers . and the interleaving
layers is preferably 0.05—0.3 micron..

When dipping techniques ‘are used for the
produouon of thin layer films,. solutions . of
about 3—6%, of metal ester in - letm
:spirit - generally -give -high  refractive: index
-layers. of the correct. thickness to show first
order. interference colours, but -the -precise
thickness depends on tthe conditions of dipping
used. The colour shown by a layer deposited
from a solution of given concentration cannot
be exactly defined, because the film thickness
is dependent not. only on measurable quantities
such as belt speed, but also on such features
as_the surface perfection of -the release layer,
and the draught drying the solution on- the
belt. For a given machine, even belt speed,
even vennlatlon, vertical ‘withdrawal of the
belt and protection -of the metal ester solution
from vibration which would disturb the sur-
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face, are important vo ‘ensure uniform films -

" of the same thickness both sides of the belt.
- -In general, an increase .of 10%,—20%, in

separated from theC vt iy | osventionat

e cmyshing [t dmatl pariicle sifbe.g. by h@mus:

p% ‘ga'foﬁolﬁ@mt d’YaH@"a‘%

product as tthis destmys its idesirable optical
properties.  Ordinarily; ‘each particle of the
comminuted pigment is 1—70 microns across
and- preferably 5—50 ‘microns. across.

The particular conditions for comminution
required depend on the  strength of  the
particles which is dependent, infer alia, on
‘the particular - interleaving layer used and

Qr o?géﬁ“%a?%ab_ﬁwde@et‘g@my thitgation on 85
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upon the conditions of deposition. In general '

satisfactory comminution can be accomplished
by two passages in dibutyl phthalate ﬂmoug'h
a ocolloid mill: with-a rotor speed of 10,000
revs/min. using a gap settmgofOOOlS—O 002
inch (0038—0051 mm). .-

If material having a sparkling- decoraauve
appearance is required as opposed to material
for strictly macreous finishes, then . farger
paticle’ sizes perhaps . up to 1—2 mm.
diameter are required and comminuting. con-
ditions adjusted acoordmgly, or the commmu—
tion omitted.

It is-possible to increase the ammmt of

pigment: produced for a given area of support

by forming -a multi-layer lamirate in the -~

manner already described, and then coating
rheuppersurfaceof'ﬂnslmmmﬁemma
further layer-of release agent and then build-
ing up -a further multi-layer faminate in the

same. manner. In this way, two or more layers -

ofthepugmentcanbebuﬂ.tuponamnghe
area. of support. . .-

“If ‘desired, the pigments maybeheatedm
ordettoraasemerefmcuvemdexdfﬂm
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number of high refractive index 'layers in
the resulting pigment is clearly determined

(7 by the nunﬂaer of baths fhrough whlch the
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belt is passed,
There are many :techmques in: 'the coating
industry -for producing thin layers of a

material by some form of roller coating; but

fione of these processes are routinely used ‘to
coat layers as thin as those used in this in-
vention. By experimentation it has been found
that very even layers of the thicknesses
required can. be dxeposxted by a commercially
available roller coating machine, “when 2
reverse roller kiss coating method is used.
This is a technique which comprises coating
d band or belt with a liquid composition by
moving the belt in one idirection over a roller
wetted with - the liquid composition and
rotating in the opposite sense. These machines
can operate with belt speeds up to '1000 feet
per mihute or more, and thus can givé a
much faster raté of production than a simple
dipping procedure. By arranging several coat-
ing stations in seres, all the layers .can ‘be
coated in sequence in on€ operation.. " More-
oveér, by using a continuous belt and ‘& wash-
mg stage in the procéss, continuous operatwn
is vossfble -

~“The invention is ilustrated by the - ac-

companying drawings, in which: -

i Figure 1 is 2 cross-socnon, gn:atly mﬂnrgﬁd’,

B S
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pr Oduﬂ%bﬂmeﬁhﬂ:ehydrolysﬁyﬂpﬂﬁ er D aplick Giithin ShoX €21 axbHich

g ﬁf:.}‘gém fﬁ?ﬂﬁ
A i (ih the case of Ia

em#v solutlon in

5 rotates in theadi

der is hy
water vapour entering. 'lfhroug'h mlet 23. The
air is mainly exhausted at outlet 24, but some
hot air leaves oia outlet 25 to pmvide a con-
trolled - atmwosphere in box 21. -After leaving
oven 22, the belt passes over drive roller 14
-and is wound vp on take-up spool 15. The
operation is repeated for each layer applied
o the support, and after a sufficient number
of layers have been applied, the pigment is
released from the support and further treated
in the manner already described.

- It jis important fo prevent premature
evaporation of the solvent or hydrolysis of
the esters in the solution or on the coating
and doctor rollers. For this' purpose, the in-
corporation of suitable baffles or enclosures
to protect the coating and doctor rollers and
the solution from currents of air is desirable.
It is also desirable to kwp the surface area
of -the solution to a mjmmum to - reduce
evaporation.

The value under equlvalent conditions of
the various substances available ffor preparing
the high refractive index layers has been
generally found to be in the order:-— tetra-
s titinate==tetra ethyl titanate==tetra-
(methyl /isopropyl) titanate > tetra-n-propyl
zircomate >Stetra~-n-butyl zrmomte, tetra-n-
butyl ‘titanate, calcium -mmmmn iso-
mx1de>1etra—n—'hexyl “titanate, - tetra(2-
emvlm-'hexyl‘) titanate > dibutyl :polytitanate.

'I‘he orgamc ﬁlm-fonnmg substances used
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of Fine Dyestuffs and Chemicals Ltd.) solution

et hyl cellul ose of

viscosity 7 c.p.s. and In acetone is used. (Hydrolysis is effected
at 48-49%_ ethoxy content, is used. A white 23[err]C and 25%
relative humdity). The product of good lustre is obtained. Typical 20
product obtained is substantially identical to particle* size . after
commnution is 45 that fromthe previous Exanple.2 (9). Typlcal
10- 39X8-33 [err]. particle size after commi nuti on S The
refractive indiéces of the individual 1,238/448- 21 X 6-16 [err]. 6 :
| ayers of the progduc T‘sg T %gﬁdp Gl NG e
e b
ol ut  on i n acet oNt g 5 e@’fgaeahy{reaﬁpméfdftﬁﬁérf s ea’%ﬁ?cmr
p-t-butyl - phenol / tderyesiyd rmmakea opolgmerD> LiadSand stabﬂtlty 'to hea't is
50 methyl vinyl ‘ether/maleic anhydride co- not umportant, for _eRwipleain
of 5 polymer> sulphonamide/formalidehyde resm, as ﬂfem nd nail varmslm 70 u
- ethyl cellulose, polyvinyl acetal > sh mtu}g inks,
I nterl eaving acetylated: polyvinyl slcohol. For lustre, ayer
| ayer materials are graded thus:-}+ methyl vinyl A ghass1pi lﬁéfts]soﬁﬁi by dipping it into
1.47-1. 49 ether/ethyl hydrogen - mdlaea'te 012 ic a 2§% w/v sol lyeriaylene glycol
1.48-1.50 10 anhydrxde > etzhyl oell 20,000 in methan tegs then dipped :
: ailternately in a wiv tm 7
1.46-1.48 'cellulose isopropyl titanate in 40—-60°C
pi gnent accordi ngM@—@lbﬂm&ngﬁeﬂ rh:ghhhm but poor spifiit awﬂ pi l‘mﬁmtomomz(,r |w$v
plurality of . oq erl eavi ng g nt is cell ubplesey élﬁwmcosltygﬁd
clear layers, % FUPFEclyvm e L, "%;@(‘ﬁ%mﬂ@% %
1 in which %eZlgﬂy@& INpy- dislchod € Aft fayer is dried
i nterl eaving agenmnylsmzclwl bﬂrtrose di acet ate, 80unamn‘rema¢fl~aalat Ae—HarQ. lforrmfi—ab
titanate (as hg [;gsm&{_ ﬂggzdsnggﬂﬂé E bt ‘m
defined) each SuclfSHiAge B A Wi B é aks
pol yvi nyl sepméalﬂmdmby maplesaﬁﬂhsﬁihementleaii'@ SpaR Have EewlmclbdM Hﬁé plate
partially hydrolysmdmpDIyV|nyI acetate, ﬁmmmul@aMMHa stea@hnmf
whi ch is unifor SY b-f o ng%ﬁ&pyéﬁ“? camedllectegyy  of
es: on and -
an Tricer cavi nf g v AR G 5 ﬁdmm "
vinyl ether-nal ei ¢meSrough 2 4% fi/k ﬁmmfrtglySUhﬁ&oﬂﬂ%dQﬁi%eﬂldﬁlsibg Byyehirs ,
anhydri de copol ynethyleny giweolh§000 \ip myerhanol, e belt  agitations g b'@i(ﬂylvﬂwdmwmﬂgdéw
sie after com-
carboxylic estgy, e RN I iR T o Fiebt Sty TR
ethylene glycol. The belt is then passed at a In principle any smtable organic film- 95
speeddlecmpersecond't'hrougha4% forming substance may be used in the pro-
w/v sohstion of redistiled tetra i oedm'edfﬂns-Examplemplaceoftheethyl-
titanate in petroluem spirit (b.p. 40—60°C) hydroxyethyl cellulose. For example:—
35 ‘The petroleum spirit evaporates and the tetra (@ An 0.6% w/v solution of polyvinyl
* isopropyl-titanate then hydrolyses by contact acetal (Alvar 1570 of Shawinigan Ltd. 100
with -atmospheric moisture to produce a clear “ALVAR” is a registered Trade Mark) in
layer of titanium dioxide, The humidity of acetone is used. A lustrous white product is
the air surrounding hie belt is 25—309, at obtained. Typical particle -size after com-
40 a temperature of 28°C, The belt is then passed mimuetion is ‘10—25 X4—10 p.
through an 0.6% w/v solution of cellulose (b) An 0.5% w/v solution of polyvmy]l 105
diacetate in acetone, and the acetone is allowed butyraﬂ (S—LEC resin type BH—2 of British
to evaporate. The belt is passed again through  Traders and Shippers) in acetone is used. A
the " titanate solution and the cellulose di- white tustrous product is obtained. Typical
45 jacetate solution in succession until 10 layers parmcle size for this product afiter comminu-
of titanium dioxide and 9 interleaving layers tion is 10—39X8—21 . 110
of cellulose diacetate have been formed. The © An 0:6% w/v solution of partially
belt is then immersed in water to wash off hydrolysed , polyvinyl acetate (ca. 40%
the products (or alternatively another coating hydrolysis: Resin D 383 of Shawinigan L11d.)
50 of the polyethylene glycol is deposited on the in acetone, is wsed. A white product is
product and the sequence of operations re- obtained. Typical particle size for this product 115
peated to provide a larger amount of material  after comminution is 8—25X8-—21 p.
on the single support). The product washed {d) An 0.25% w/v solution of nitro- -
off by the water is collected, washed well with ocflulose (commercial. pyroxylin, 10.5—12%,
' 55 acétone and thén ¢omminuted by ultra-sonic  nitrogen) in acetone is useid. The product
' agitition in acetone. It has a brilliant silvery- possesses a superior Jlustre but dxsoolom's 120
white fustre when dispersed in acetone or a rapidly on exposure to light. '
similar solvent. When the pigment is dried orf (e) An 0.5% w/v solution of a. cmnmercxal
is-a dry lacquer film it is somewhat less sulplonamide-formaldehyde resin {Santolite
60 lustrous with a bluish ltmge. Typical particle MHP of Monsanto Ltd. “SANTOLITE” is .
- sizé after comminutior: is 20—31XX20—40 u, a registered Trade Mark) in acetoné is used. 125
the material containing no pamcla greater The product obtained was of a silvery-white
than 70X70 p. E appearance with a satisfactory Tustre. - Typical
__ The product so obtained, while of relatively pasticle . size: after comminution is
65 low heat stability because of its cellulose 6—¢5X6—48;;
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: WHAT WE CLAIM IS:—

1. A pigment comprising a plurality of

thin, clegr layers, each of which is uniform,

55 of titanium or zirconium dioxide, or an

. wnki v .t
. ——— s o
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alkaline earth metal titanate (as hereinbefore
defined) each such adjacent layer being
separated by one, and adherent to one or two
thin clear layers, each of which is uniform,
of an interleaving agent, which is an organic
film-forming substance containing ‘hydroxyl,
carboxylic anhydride, carboxylic ester, or
other groups capable of reacting with titanium
ester or zirconium ester or alkaline earth metal
titanic ester groups, the refractive index of
the layers of titamium or zirconium dioxide
or alkaline earth metal titanate exceeding
that of the layers of interleaving agent by at
least 0.05. N

2. A pigment comprising a plurality of thin,
clear layers, each of which is uniform, of
titanium or zirconium dioxide (as herein-
beffore defined) separated by, and adherent
to, one or more layers of an interleaving agent
which is an organic film-forming substance
containing hydroxyl groups.

3. A pigment according to claim 2 in which
the interleaving agent is cellulose diacerate.

4. A pigment according to claim 1 in which
the interleaving agent is cellulose diacetate,
ethyl cellulose, nitrocellulose, ethyl-hydroxy-
ethyl-cellulose, - polyvinyl acetal, polyvinyl
‘butyral, partially hydrolysed polyvinyl acetate,
a sulphonamide-formaldehyde resin, a silicone-
glycol copolymer, a methyl vinyl ether-maleic
anhydride copolymer, a methyl vinyl ether-
ethyl hydrogen maleate copolymer, a
p-t-butyl-phenol-formaldehyde novolak resin,
or a phenol-formaldehyde novolak resin.

5. A pigment according to any of claims
1 to 4 in which the refractive index of the
layers of titanium dioxide is 1.85 to 1.95 or
of zirconium dioxide or alkaline earth metal
titanate i3 1.69 to 1.75 and the refractive
index of the layers of interleaving agent is
1.45 to 1.50.

6. A pigment according to any of claims
1 to 5 comprising 3 to 8 thin, clear layers of
titanium or zirconium dioxide or an alkaline
earth metal titanate, _ _

7. A pigment according to any of claims
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defined) each such adjacent layer being
separated by one, and adherent to one or two
thin clear layers, each of which is umﬂmn
of an interleaving agent, which is an organic
fitm-forming substance containing hydroxyl,
carboxylic anhydride, carboxylic ester, or
other groups capable of reacting with titanium
ester or zirconium ester or alkaline earth metal
titanic ester groups,” the refractive ‘index of
the layers of titanium or zirconium dioxide
or alkaline earth metal titanate exceeding
that of the layers of m'l:erleavmg agent by at
least 0.05.

2. A pigment comprising a plurality of thin,
clear layers, each of which is uniform, of
titanium or zirconium dioxide (as herein-
beffore defined) separated by, and adherent
t0, one or more layers of an interleaving agent
75. which is an organic ﬁhn-!formmg subseance
" comtaining hydroxyl groups.
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ethyl © hydrogen 'maleate copolymer, a
p-t-butyl-phenol-formaldehyde novolak resin,
or -a phenol-formaldehyde novolak resin.

5. A pigment according to any of claims
1 to 4 in which the refractive index of the
layers of titamium dioxide is 1.85 to 1.95 or
of zirconium dioxide or alkaline earth metal
titanate is 169 to 1.75 and the refractive
index of the layers of interleaving agent fs
145 to 1.50. _

6. A pigmem: according to any of claims
1 to 5 comprising 3 to 8 thin, clear layers of
titanium or zirconium . dioxade or an alkaline
earth metal titanate.
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11. A pigment acoordmg to any of claims

vola .ydro

e

t||

as Qes

stantially as escmbed in
16. Process for the preparation of a pigment

which comprises applying to a support a’

release layer which is wetted by the com-

position used to apply the first Iaye:r of (I)
and which is insoluble in the compositions

used to apply the layers of (I) and (II) but
soluble in the solvent used to release the
multi-layer product from the support, and
then alternately thin layers, each of which is

uniform, of (I) a hydrolysable titanic or.

zirconic ester or alkaline earth meta} titanic
ester and (IT), as interleaving agent.former,
an organic film-forming substance containing
hydroxyl, carboxylic anhydride, _carboxy_lic
ester or other groups capable of reacting with
titanium ester or zirconium ester or alkaline
earth metal titanic ester groups such that after
hydrolysis of the hydrolysable layers (I) and,
if mecessary after heating the layers produced,
the refractive index of layers (T) exceeds that
of layers (I) by at feast 0.05; hydrolysing
each hydrolysable layer () l1mmed-1at<=.'ly after
application to a clear layer by comtact with
water vapour; and when at least two layers
of the titanic or zirconic ester or alkaline
earth metal titanic ester have been applied
and -hydrolysed, releasing the multi-layer
product from the support by. dissolving away
the release layer and, if required, heating the

o layers so produced before or after release of

the pigment fo give a pigment wherein the
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18. Prgce: to claim 171nwh=1ch
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9. Prod® acRk@GCRSIALOr & 1 Lo claim 27
I n whi chwmwegalrments:amdaimrwﬁ(admtoms alnpﬂh!ld:hl thé bychwlwﬂ:olnﬁtamc or zircoihle sai d

'IB or zirconate,

Relyvinyl
e resin, a
silicone-glycol copolymer,- a methyl vinyl
ether-maleic avhydride copolymer, a methyl
v'myl ether-ethyl hydrogen maleate copolymer,
novolak
resin, or a phenol-formatdehyde novolak resin.

21, Process according to dlaim 16 or 20 in
which the hydrolysable - titanic or -zirconic
ester or alkaline earth metal titanic ester used
is ‘an alkyl ltmna!te, zirconate, ‘or alkaline
earth metal titanate, in which. each atkyl con-

“tains 1 to 8 carbon atoms. .

22, Process a:ocomdmg to dlaim 21 in whlch

29. Process

al kal i ne

100

105

tetra-isopropyl titanate, tetra-n-butyl titanate, -

tetra-n-propyl zitconate, or calcium 'n'namm
isopropoxide is used.

23. Process according to any of claims 16
to 22 iin which the support is of glass, pohshed
metal, or polyethylene terephthalate fi

24. . s according to any of dlmms 16
to 23 in which. the release layer is water-
soluble.

25. Process accordmg to claim 24 in which
the release layer is polyethylene. glycol of
molecullar weight 6000 to 100,000.

115

120

26. Process accomdmgmc]aun 24 in which - -

the refease layer is. polyvinylpyrrolidone.
27. Process according to. any of claims .16

to . 26 in ‘which .ithe - hydrolysable ‘titanic or

zrrcomc ester or: alkaline .earth metal txltamc'

ester . is appled as a solution in an inert
volatile solvent, and lt:he “said - solven't s

125
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titanic ester are applied to the support and nique. hydr ol ysed.

37. Process according to claim 36 when 30. Process according to
any of clainms 16 carried out using an apparatus substantially--35 . 10
to 29 in which each layer.is 0.01 to 1 micron as shown in Figure 2 of the
acconpanying * t hi ck. " dr awi ngs.
31. Process according to‘claim30 in which 38. Process according to claim
16 sub-9 each layer is 0.08238340®. 3 mi crons thi ck. stantd ally as
heri nbeforée _des [De PrQcess ac ord o claimz3Tin whi ch
39. Processzxf’;""‘“"teg %csaldmsm% ?-r % & tg,yﬂﬁer is 0.03
toOlmaﬁ@msToh ksa drosfbamnt | al gommdascrlbedln Exarrplel

| ayers vary2§| P mmfnlahhllé ra%ﬁ’;macmmgﬁrﬁedﬁﬁﬁ?ggm
prepacat] dtfe RISt S TSt e e

substantl eﬁr Br oce%s according to
claim 31 |h§rd:mse¢h 4 p| grrent produceﬂ hyceSsMcqadingcesaamf 36 when each

| ayer is 0.35 6t hearried gt ningcdngdpperates substgntiolly 38 and 40.
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produced bysif PRcdlf 26488 B claim 30 in wHidNIE3s, {sNSecdMibl 86 (dains 16 Qi@UT ed.

any of cl aenc;h;mi)yh?:stomsjz&mnﬂm&ggi::ck stantiddlf . as BErGiBIRIOR: dee@ibad ng to any of
clains 16 TOCe! in er B BEepiraty atpigment 40
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Chartered gﬂtﬁ paer C|@bs§h T1to 2 mn
14 Sout h Sqi&aﬂ’mpessaocordmg;ocﬁﬁtﬂghr;gmﬁﬁs ashcx lpgdﬁ:’els%b $rocess ofhi ch,
Gay's In microns e any f rto %eﬁ s 46
Sl o 2% s b iigtile s it el o
Publ i shed &‘ dyc&dmgﬁ ISOUM%arrpt on Bui ? I'n London, WCZA | AY,
from to 33 in wlnch, after 'bemg released from the - vxhlAcKEMm&ée may be obt ai ned.

: support, the pigment is comminuted to a Chartered Patent Agents,

© 25 particle size of from 1 micron to 2 mm, 14 South Square,
35. Process according 1o claim 34 in which, Gray’s Inn, London W.CIl.
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