*1. "TI TANI UM DI OXI DE PI GVENT AND PROCESS FOR PRODUCI NG SAIVEQ@@%%L;_%
invention relates to a titanium dioxide pignment coated with hydrous oxides
of tig~zirconiumand al um nium and of inproved durability and dispersi- ¢
biIits well as to a process for producing the said 5. titani um C
di oxiqe_pigment. Recently, the applicatjon of the higher finished coatings

are increasing as seen in products sucht as aut onobi | es, donest’ic electrical
aftjcles, and industrial articles. As the tltanlun1d|OX|de pi gment 10. €
usgd in the coatings, a Rij.G Qotochehlcal stability
i.e, durability and an S to the coating is

I ntensely required. Wth e 5 a titanium di oxi de

pi gnent capabl e of satisfying these 15. requirenents, a variety of
proposal s have been nmade hitherto. For exanple, coating the pigment wth
dense anor phous S|I|cﬁhﬂ§génﬁemﬁmqn1ﬁﬁlﬁ#e$nb@géntétéahpmudd@xuﬁeknomn as

the nost effeCt'yfgﬂEﬁﬂoéoEQE& W%HH'H&HfBﬁébbkia¥s dROUgR , t Bl $-ddnfiamm um
di oxi de 20. nent _has excel | ent dur abi s_insufficient in gloss
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application is spiBitypsasewelilctard td W thescesSeEori pradaeikgowheanadier

pr oposal g)nake { he aforggen ned | rovenment with- 25. out coating the
pi gnent with the L5 48 §ﬁ6$b ?1ca Al t hough the durability is

i mproved by this nmet hRdcegkdys am@(hpg&icatﬁbmtgfnayebhlghémcédnnshddmu
the aforementiongd, | FREQYVETE"Y oy diU 1S ad Ubkdn 2R 5YEEuBY St BnPragposal -

automobiles, domestic electrical articles, and

) industrial articles. As the titanium dioxide pigment
10. used in the coatings, a pigment having an excellent
photochemical stability i.e. durability and an
ability to impart a high gloss to the coating is
intensely required. With regard to the development 6f
a titanium dioxide pigment capable of satisfying these
15. requirements, a variety of proposals have been made '
hitherto. For example, coating the pigment with dense
amorphous silica together with other inorganic
compounds is known as the most effective method for
imparting durability. Though this titanium dioxide
20. pigment has excellent durability, it is insufficient
in gloss of coating, and particularly in the case of
water born paints its'application is sometimes
restricted. Further, there is also known another
proposal to make the aforementioned improvement with-
25. out coating the pigment with the said dense amorphous
silica. Although the durability is improved by this
method, gloss and dispersibility may be reduced, so
that the aforementioned improvement is not yet fully
achieved by this proposal.
30. It is an objéct of this invention to provide a



30. It is an object of this i.nvention to provide a 2. titanium
di oxi de pi gment ef inprove durability w thout deter[oratlng gl oss and
dlsper5|b|I|ty The present inventors. have found that a coated titanjum

Xi de pignent in which the titaniumdioxide 5.  particles havesgdated
t ereon a given anmount of in- *organic compounds in a specific corfijpfati on
i.s_excellent in both durability and gl osg, and its pignent properties such
-dsscol our tone, hiding power, dispersi- bility and so on are not reduced.
10. According to the present invention, there is provigded a titanium
di oxi de pi gment which conprises (1) a pignentary titani um di oxi de core
particle, (2) an inner coating of 0.1-3% by weight of hydrous tin oxide and
0. 1-5% by wei ght of.hydrous zirconi um oxi de, both 15. based on t he wei ght
of the said core p?akftarti@na%p%ad%upamqntsoSnmpmeZMamdmmmqut

and (3 an outer caidrtbele tad-Hoby MRRORS sBERIBIOUTA) T N1 UM oX de,

based on the weight of the said Core particle an c ated as A1203. 20.
As referred to in this THe\RFRFSRE %%%GPE9H§"BF§ﬁeﬁP§P¢1ﬁhﬁ%ﬂﬁﬂﬁQﬁtﬁdde

core particle" neajistarsiigh @igREaé %Ygﬁ@ﬂéeinha}ih&a %h@%'lt%ﬁdn?'&o%&%&e of
about 0.1 3ua mhlteness e crystal formof which nmay
anat ase or rS(L)rtl le, ﬂ%tf‘fr%/s g?%%e ggoateg t geﬁ?? uPe IiYEMe GOVt ©F jiTihi um
di oxi de core may hergamiodiotpodnddeisoacspeed figl pbabd nRrdeRsS.s accor di ng
to which a titam'ﬁné%ifgﬁgEigcﬂé%ﬂogurgb9¥d£0| %%dglggs, and its pigment
- | properties such as colour tone, hiding power, dispersi-
bility and so on are not reduced.
10. According to the present invention, there is
provided a titanium dioxide pigment which comprises
(1) a pigmentary titanium dioxide core particle, (2) an
inner coating of 0.1-3% by weight of hydrous tin oxide
and 0.1-5% by weight of. hydrous zirconium oxide, both
15. based on the weight of the said core'particle and
calculated as SnO, and Zr0,, respectively, and (3) an
outer coating of 0.1-8% by weight of hydrous aluminium
oxide, based on the weight of the said core particle
and calculated as A1203
20. As referred to in this ianvention, the -term
"pigmentary titanium dioxide core particle" means
usual pigméntary powder having a mean particle size of
about O.i - 0.3 p and a good whiteéness, the crystal
form of which may be anatase or rutile, and may also
- 25. be a mixture thereof. The titanium dioxide core may be
a product of the so~called sulphate process, according
to which a titanium sulphate solution .is hydrolyzed, or
the product of the so-called chloride. process,
according to which a titanium halide is oxidized in
30. the vapour phase.  When titanium dioxide prepared by



t he product of the so-called chloride process, according to which a

titanium halide is oxidized in 30. t he vapour phase. " Wen-titani um
di oxi.de prepared by 3. the sulphate process is used,it i's preferred that -
th rous titaniumdioxide formed by the hydrolysis is calcined in the N~
pr e: 0f phosphorus or a netal such_as zinc, potassium alum nium
it “niobium or 5. . nagnesium io obtaln stabi-lized crystals of .
tltanlun1d|OX|de In the present invention, the anmount of |norgan|c g

conmpounds coated on the surface of the titani um di oxi de cor®e particles is
as follows: As the inner coating, 10. hydrous tin oxide is used in an
anount of 0.1-3% preferably 0.2-1.5% and particularly preferably 0. 3-

1.0% by wei ght I as. S o] r ed in
o ot of 0. A8, SUIBRER LR dus Y QUEROLS, £1T BODEUTLEN SRt RET L
15. by wei ght hgdirousatddasnsi uty @LO:Ua&df@meﬂebmetgat hyﬂrodyslpama cle.
As the outer b BYneldy 410 iheA il U ua Oy r28 HER4! o

0. 1- 8% referag% g? g’&)an(?a articu ao? r EP g o b V\Blch
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intended Th this rnvention is not obtained.  The uSe of too | arge an anount

i s al so undesi r #bPEiARt hat di scol ouration of- ti-t ani.um di oxi de pi gnent can

occur and it is di Saiﬁalﬁhéi:resérﬁgei?ﬁe@@ﬂﬁl@m €Rt| ¥mouh@Oof hhodardmunt .

f hydr
of hyd OUS compounds coated on the surface of the titanium dioxide

core particles is as follows: As the inner coating,
10. hydrous tin oxide is used in an amount of 0.1-3%,

_ preferably 0.2-1.5% and - particularly preferably 0.3~
1.0%, by welght calculated as Snoz, and hydrous
zlrconium oxide is used in an amount of 0.1-5%,
preferably 0.3-3% and particularly preferably 0.5- 2%

15. by welght calculated as Zroz, based on the weight of
core particle. As the outer coating, hydrous aluminium

_ox1de is used in an amount of 0.1-8%, preferably 0.3~
5% and partlcularly preferably 0.5-3% by weight,

_ calculated as A1203 on the same basis. - If the amount
20. of hydrous tin oxide coated is less than the above=+
menticned range, the durability effect intended in this
invention is not obtained. The use of too large an
amount is also undesirable in that discolouration of
titanium dioxide pigment can occur and it is disadvan-
25. tagecusnecohcmically,.too. If the amount of hydrous
zirconium oxide coated is less than the above-
mentioned range, no improvement in durability can be
éxpected. If it is too large, the gloss is decreased
and an economic disadvantage arises.
30. If the amount of hydrous aluminium oxide coated



“zirconi um oxide coated is | ess than.the above- nentioned rahge, no
| nprovenent in durability can be expected. If it is too large, the gloss is

decréased and an econom ¢ di sadvant age ari ses. 30, | f the anmobunt of
hydrous al uni ni um oxi de coat ed 4. is less than the above-nention
}ange a decrease in durability, gloss and dispersibility is unav | e,
which is undesirable. If it is too |argg, -an effect proportional t e
-|@pount cannot be expected, and -5. furthernore there is a decrease

particularly in gloss. In the present invention, it is nost preferred that
t he ambunts of the hydrous oxides of tin, zirconiumand al um nium coated
fall .in the above-nentioned ranges and the weight ratio of [err] : ZrQ2
Al203 is 1: 1-3 : 10. - 1-8 and particularly 1 : 1-2 : 2-6. In the
present inventionist messoahhngtha hhev@mn@rnﬂrdﬁeﬂ erarsge ) 4 hdestakget hat

t he outer coating d.t diuer ati_ Jhe t he
form of either %3%?$ Sig c%é?é% Hﬁp%fs §€%ﬁ%¥n %u%n%v%i %bigyer
15. I n thewpxehems undesumbleor gatrﬁ d mdenttos ubdrgs, pahyeffectr

al kanol am nes or | i u %H&ﬂ”ﬁ§ z

anti nony, or cerlggggage%%?%gggﬁ v Icée coat ed ‘Tsddrt)détopr}?%serg otlngétlheégl&grrent
unl ess t hey5adver feryharpeze Fh@rﬁuﬁéaﬁbﬁkﬁﬂﬁﬁﬁﬁzRﬁﬁ##%#l%%lzoln gbePsEhi s

i nvention. The tiianiyg grasede &h@@w&dﬂ 4R St d myssE Ir_.%férféaethset tha
di spersibility, gloss and durabilit and i s useful as a colourant in
vari ous fields sugBoyats of the hydrous oxides of tin, zirconium and

aluminium coated fall in the above-mentioned ranges and
the weight ratio of SnO2 s Zro2 : A1203 is 1 : 1-3 :

10. 1-8 and particularly 1 : 1-2 : 2-6. In the present
invention, the coating on the core particle is in the
state that the outer coating is present.around the inner
coating. They may be in the form of either a continuous
coated layer'or.a discontinuous coated layer.

15. '~ In the present invention, organic agents such as
polyols, or alkanolamines or inorganic compounds such
as siiicon, titanium, zinc, antimony, or cerium may
optionaliy be coated to be present on the pigment unless
they adversely affect the fundamental characteristics

- 20. of this invention. | ' '
The titanium dioxide pigment of this invention is
excellent in dispersibility, gloss and durability, and
- is useful as a colourant in various fields such as
coating material,_ink, plastics, and paper. Particu-

25, larly, it is guite suitable for use not only as a
colourant in solvent type coating materials for the
higher finished coating requiring high gloss, durabi-
lity and excellent pigment dispersibility, but also as
a colourant ih water soluble type coating materials.

30. Further, this invention provides a process for



coating material, ink, plastics, and paper. Particu- 25. larly, it is
quite suitable for use not only as a colourant in solvent type coating
materials for the higher finished coating requiring high gless, durabi-

AQohexcel | ent pignent dispersibility, but also as a colourant in water .

!P\pe coating materials. 30. 5. Further, this invention provides
5. producing a coated tltanlun1d|OX|de plgnent by the
L NY/ I n producing the pignent of this invention, soluble
conmpounds of tin and zirconiumare preferably 5. first added to an
aqueous slurry of pignentary titani umdi oxide core particles and
neutralized with an_acid or an al kali, whereby the hydrous oxides of tin

and zi rconi um arRreieeingt at eaasadt bd tapinme ik ide pigmamilte tiefor m an
~inner coating. Th@lgbgﬂg tsdlpsy concentration of - the agueous titani um

di oxide slurry is usu 0-800 g/litre and preferably 200-400 g/litre,
and its tenperature n§5 8ﬁFﬁP§| E& pigmentpof this fgvention, 0

[err] and pmﬁens&nubierébmpoﬁﬁdhhbi %ﬁﬁeeha.%ﬂﬁddhfﬁmtafé”pfgﬁérﬁﬁlﬁe
wer e added the dgsired 3§%$ ttles based on the wei ght” of the core
u

particles, of .t HE- WY &f ?eaﬁoﬁﬁdﬁﬁd§ sy PAMSHA  As said
wat er sol ubl e cctﬂ:lmnu:lmmfdionidehebeerrp)arlmcllﬁe%daam diéi:ts‘aﬂimé’diswft&@h as

Stannate, o 203 deEITRE od MIPATHY" fnekieByl thel i Sus "REAERR L £ 1n
'sol ubl e and zirconium are precipitated on the surface of
' titanium oxide to form an inner coating. The pigment
10. concentration of the. aqueous titanium dioxide slurry
is usually 100-800 g/litre and preferably 200-400
g/litre, and its temperature may be maintained at 40~
90°%¢ and preferably 60- 80°C. To this aqueous slurry - -
of titanium dioxide were added the desired quantities,
15, based on the weight of - the core particles, of the water
soluble compounds of tin and zirconium. As said water
soluble compound of tin, there may be used acidic
compounds such as tin chlcride) tin sulphate, tin
acetate, tin oxychloride, potassium stannate, or
20, sodium stannate or mixtures thereof. As said water soluble
compounds of zirconium,.there may.be used acidic
compounds such as zirconium chloride, zirconium
sulphate, zirconium nitrate, zirconium acetate,
zirconium carbonate, zirconium oxychloride, or
25. . zirconium oxysulphate or mixtures thereof. In order to pre-. .
' cipitate the coating agent thus added to the aquecus slurry of
~ titanium -dioxide, in”the"form'of a hydrous oxide onto
the surface of the said core particles, the pH value
of the slurry is adjusted to 6-8 by adding an acidic
30. 'compound ‘when - the slurry is alkaline or adding an




Eonpounds of zirconium. there may he used acidic conpounds such as
zirconiumchloride, zirfconium sulphate, zirconiumnitrate, zirconium
acetate, ‘zirconi um carbonate, zirconium oxychloride, or 25. zi reni um

X sul-phate or mixtures thereof. th order to pre- cipitate the coating,
agent thus added to the aqueous slurry of titaniumdioxide, in the form of

a hydrous oxide onto the surface of the $aid core particles, the pk ?B ue
af~the slurry is adjusted to 6-8 by adding an acidic’ 30. conpo K
the slurry is alkaline or adding an 6. al kal i e conpound when e sturry

is acidic. In the process of the present invention, the innerfcoating may
be formed by simultaneously precipitating hydrous oxides of tin and

i i i ' i pi i at least a
Sor 1 on of them schUFatERG SRBCPHEA BREB: SPE-Bgmhd & dbidider o,
si mul t aneously, or sepaIapéhg_precépstaEimgetb&edﬁﬁfiﬁﬁﬁﬁéﬁieﬁiﬁﬁﬁﬁ?in?%f
exarpl 6, 10, adara L pay o8 Eerhla BT SRt AR U et vt byt of
core particles, ad}!é%"?ﬁg oxédes of ths ehdr lzy.rwn{mmt, ar lisashay a).‘asdra]elmé
part- il es o and toined by pRactpIYARTY Y JRBE 3 RROIE BE Beh "o
adj usting the pH cfeR¥EakeLYr gndothant PaeR}pitesing ddefrenaisuiesn o '
precipitates to fosimaDthnasnsLPat 0BUsepArateys §rd AUt HRYMUELtSEE 2
the neutral|Z|ng,qg?néﬁe$perﬁogg eg? gEggggggglglg%%%ct on durability
' can, in some cases, be brought about by, for example,
10. adding a water sqluble tin cOmpounq to ah agueous
' slurry of core particles,:adjusting the pH of the
slurry so that at:;east'a part of the tin first precipi-
tates as a hydrous oxide onto the surface.of the part-
icles, and then adding a water soluble zirconium
15. cbmpound and ‘adjusting the pH of the slurry so that a
'hYdrous oxide of zirconium precipitates to form an
inner coating. As the said acidic compound used as the
ngutralizing agent, there may be mentioned mineral
acids such as sulphuric acid, and hydrochloric acid.
20. As the said alkaline compounds, there may be used
bases such as hydroxides. and carbonates of alkali
metals and alkaline earth metals, as well as ammonia,
and amines. The neutralized slurry is preferably
aged for a predetermined period of time (usually 10-60
25. minutes) at a temperature of 40-90°c. .
Then, a_giveﬁ quantity of water soluble aluminium
”comppund'is added to thé slurry having been subjected
to the above-mentioned inner coating treatmeht, and
it is neutralized with an acid or an alkali, whereby
30. hydrous aluminium oxide precipitates to form the



acids such as sul phuric acid, and hydrochl.oric acid. 20. As the said

al kal i ne conmpounds, there may be used bases such as hydroxi des. and ' _
carbonates of alkali netals and al kaline earth netals, as well as anmoni a,
and amines. The neutralized slurry is preferably aged for a predéterm ned

peri of time (usually 10-60 25. m Autes) at a tenperature of 40-[err].
Then, Ji\ven quantity of water sol uble-al um ni um conmpound is added to the
-~ slurr i ng been subjected to the above-nentioned inner coating ) e
treatms and it is neutralized with an acid or an alkali, whereby 30.
hydr ous aluniniun1oxide precipitates to formthe 7. outer coating. As

the said sol ubl e al um ni um conpound, there may be used such canponds as

al kal i alumlune?u%ﬁﬁn?ﬂ?ﬁh¥€hloAFdéheoFaéﬂuﬁP%WQ%Qnﬂ%ﬂﬂﬁQiuﬂ FomReURd ,

hyar ous oxi de. onte s o (heed Bl EniEs sy MBI SRANY Sinltiz o o

ntq the sal-d core, pa
by neutralizing 95‘? ‘f&h %(]H“dnﬂgn Shizhate |ﬁrtm4§t%$ethmﬁp s oxewe. The
titani um di oxi detqmg;nmrtpistalteythbl alideds a.b.mliniulim @c‘x@(bdrm Ealea’ﬂ ing

treatnent gas ne far ve eriod of *
tinme (usué?ly 1 %ﬂﬁﬂ%3$9 aénégtgﬁs Fgé %ggﬁlﬁééiiéé and
washed, then dnmRY henrdfiestedbtecéed by nhuﬂnakﬂz#mg\ﬂtwwxﬂhcnntacﬂdnent‘
to obtain a p“NBE”afﬁalitEH'Hﬂedegﬁedﬁaﬂhg a n&#bve'. * The invention

may be put into practice in-various way er ‘of specific
enbodi ments will be The’ titanium dioxide pigment slurry which has been

' subjected to a coating treatment as mentioned above is
. 10.  preferably aged for a given“period of time (usually
'~ 10-60 minutes) at a’ temperature of 40- 90°C, filtered
and washed, then dried, and then subjected to the
usual pulverization treatment to obtain a product of
titanium dioxide pigment

15, The invention may be put into practice in various
ways and a ‘number of specific embodiments will be
described to illustrate the invention with reference to
the accompanying examples.

' EXAMPLE 1 L
20. I aqueous slurry of titanium dioxide core parti-
- cles prepared by oiidizing'titanium tetrachloride in
‘the vapour phase (TJ.O2 concentration 400 g/litre) was
heated to 70 C, and the pH value of the slurry was
adjusted to 2 by adding sulphuric acid. Then, a solu-

25, tion of stannous chloride was added in an amount of
0.5% by weight based on the weight of the core parti-
cles and calculated as SnOz, and the resulting mixture

- was stirred for 10 minutes, after which a solution of
zirconium sulphate was added in an amount of 0.7% by

30, weight, on the same basis as above and calculated as



‘described to illustrate the invention with reference to the acconpanyi ng
exanpl es. EXAMPLE 1 20. An aqueous slurry of titanium di oxi de_core
parti*- cles prepared by oxidizing titaniumtetrachloride in the va

“phase -[err]concentration 400 g/litre).was 2 heated to 70 C, and th

Vel ue of the slurry was adjusted to 2 by adding sul phuric acid. Th a
sol u- 25. tion of- stannous chlori de wa&- added in an amount of O. 596by
Aei ght” based on the weight of the core parti- cles and cal cul ated as SnC2,
and the resulting mxture was stirred for 10 m.nutes, after which a

sol ution of zirconiumsul phate was added in an anount of 0.7% by 30.
~weight, on the sane basis as above and cal cul ated as 8. Zr@2, and the

| ti I Xt ti f 10 t Sub tly, .t I
of the sturry was ZAarsriRd ciher HRPHENRE BESEREF T 8A 0P CAsHedmRP de t o
precipitate hydr omﬂ.rmtedﬁs Bubsegquertt ky j ctiie upHowalue oft Ithesmrlﬁm mfas he
ticl t
core particles. | Hdiileild 4 9 BYSdRiRgrE 18T doff BY Boatnd Ak

sodi um al um nat e ed Th an as cal ate
[err]and the resulto rpg:eﬂmmaatmdw¢mm$ eQIXidesmfrrtmnt end amtctdmeanoml ue

of the slurgy was . :ﬁ;@gg@ of Kk 7cg,yeagﬁfegciﬁgphuwf%e@'s%m (?Efor

hydr ous. alun1n|un1OX| was precipitated e mxture was age
m nutes, filteredmigtamal foF i k) minykes} farsglubies afdspdive ialamimate

neans of a - was added in an amount of 2.5% by weight as calculated
as’ A1203, and the resultlng nmixture was stlrred for 10
minutes, and the pH value of the slurry was adjusted
10. to 7 by adding sulphuric acid, whereby hydrous
alurinium oxidé'was_precipitated. Then, the mixture
was aged for 60 minutes, filtered, washed, dried at
120°C for 5 hours and pulverized by means of a _
ﬁicronizer to obtain a titanium dioxide'pigment coated
15. with the oxides of tin, ‘zirconium and aluminium, which
is within the scope of this invention (pigment A).
EXAMPLE 2
Another titanlum dioxide pigment which is within
the scope of this invention (pigment B) was prepared
. 20, by_repeatlng the coating treatment of Egample 1,,
except that a rutile type titanium dioxide produced by
hydrolyzing a solution of titanium sulphate into
hydrous titanium oxide, calcining, pulverizing and
classifying was used as the titanium dioxide and a
25. solution of stannic chloride was used as the tin
chloride solution.
' 'EXAMPLE 3
A further titanium dioxide pigment which is
within the scope of this invention (pigment C) was
30. produced by repeatihg the coating treatment of Example



[

micronizer to obtain a titanium di oxide pi gnent coated 15. with the
oxi des of tin, zirconiumand alum nium which is withih the scope of. this
i nvention (pigment A). EXAMPLE 2 Anot her titanium dioxide pignment which is, -

within the scope of this invention (pignent B) was prepared 20. by o/
r epeat the coating treatment of Exdhple 1, except that a rutile type
titani i oxi de produced by hydrolyzing a solutlon of titanium sul phate
into h ous titanium oxide, calcining, pulverizing and cl agsifying was

used as the titanium di oxi de and a 25. sol ution of stanni’c chioride was

used as the tin chloride solution. EXAMPLE 3 A further titanium dioxide
pi gnent which is within the scope of this invention (pigment C was 30.

produced by repéat?ﬁ&ePﬁeﬁﬁﬁﬁ|§ﬁftR%Qﬁ?ﬁNEeoVaExéﬁﬁﬁée s¢ that, | t hat

the procedure wagslakhioncdsitwnide SElphats QESZEGGQHI wmia@ pladle- Was
added while main- . taining the pH value of slurrx a& 19 %pq_the t he
égi £ 10-10.5 an

solution of stahASBIRGNE siurry hen LE
4 A further tltao&umudmonﬁﬂsqaqnuus cﬁﬂmiude washaddede scope of this

|nvent|on5(p| gnment D) was produced w{a& ng the coating treatnent of
Exanpl e 17°except that, after addit e stannous chl oride sol ution,

10. . the pH val ue oﬂ.ﬁmgthanwuit&nnumudm@xﬁdeopigmyn&d@hnghanﬁﬂwnthﬁn(ﬁ
sodi um hydrOX| dene! BeoPe9¥ &nEs invention (pigment D) was produced by

repeating the coatlng treatment of Example 1, except
that, after addition of the stannous chloride solution,
-10. the pH value of the slurry was adjusted to 7 by addlng
a solution of sodium hydroxide, the mixture was
stirred for 10 minutes and then the zirconium. sulphate

was added. _
| o EXAMPLE 5 I
15. . A still further titanium dioxide pigment which

is within the scope of this invention (pigment E) was
produced by repeating the coating treatment of Example
.1, except that the stannous chloride solution was added
in an amount of 1% by welght as calculated as Sno2 and
20.. the zirconium sulphate solutlon was added in an amount

of 2% by weight as calculated as ZrO,, both based on

. 2
\the weight of core partlcles.
COMPARATIVE EXAMPLES 6 TO 14

For comparison with the pigements of this inven-

25. tion of Examples 1-5, pigments F-N were produced in

the following manner: -
EXAMPLE 6
F: The treatment of Example 1 was repeated,
_ except that the coating with hydrous tin oxide was
30. omitted, to produce plgment F.



“stirred for 10 minutes and then the. zi rconi um sul phate was added. EXAMPLE 5
15. A still further titanium dioxide pignment which is within the
scope of this invention (pigment E) was produced by repeating the coating

“treatment of - Exanple 1, except that the stannous chloride soluti S
added in an anount of 1% by wei ght as calculated as [err] and 20§E§§@he
zi rconi um.sul phat ¢ sol uti on was added i nl@n anount of 2% by weig
calculated as ZrQ2, both based on the weight of core particles. COVPARATI VE
EXAMPLES 6 TO 14 For conparison with the pigenents of this inven- 25.
tion of Exanmples 1-5, pignments F-N were produced in the follow ng manner
"EXAMPLE 6 F: The treatnent of Exanple 1 was repeated, except that the
coating with hydrous tin oxide was 30 ijt ed, to produce pignment F.
EXAMPLE 7 G The treatnent of Exanplésir as—-epeat ed, except that the.
coating with hydrous ziG:corfhentwealement ofi Ekafiplle pr adsceepegted, G
EXAMPLE 8 H. The treat f anpl e S. Lepeat.ed, _except t.hat the
coat| ng vi th hydr STCSHENTGrime gt sead ot R LBPRESyro AieRopiaRb e e
EXAMPLE 9 10. was lamitied tteginedtvcef pOgmpatatGi.ve Exanpl e 8 was

5. EXAMPLE 8

H: The treatment of Example 1 was repeated,

except that the coating with hydrous aluminium oxide
was omitted to produce pigment H.
' EXAMPLE 9
10. I: The treatment of Comparative Example 8 was
repeated, except that the hydrous tin oxide was coated
in an amount of 5% by weight as calculaied as Snoz, and
the hydrous zirconium oxide was coated in an amount of
1% by weight as calculated as ZrO
15. : EXAMPLE 10
J: The treatment of Example 1 was repeated,
except that a solution of sodium silicafe was substi-
tuted for the solution of stannous chloride and hydrous
silicon qxide was coated in an amount of 0.5% by weight
20. as calculated as SiO2 to.produce pigment J.
EXAMPLE 11
K: The treatment of Example 1 was repeated,
except that .an qrtho-phosphbric acid solution was
substitﬁted for the solution of stannous chloride and
25, hydrous phosphorus oxide was coated in-an amount of
 0.5% by weight as calculated as'on5 to produce
pigment K.

, to produce pigment I.

EXAMPLE 12
L: The treatment of Example 1 was repeated,

30. except that a solution of titanium tetrachloride was



repeated, except that the hydrous tintoxi.de was coated in an anmount of 5%

by weight as calculated as [err], and the hydrous zirconi um oxi de was
coated.i-n an anmount of 1% by melght as calculated.as ZrQ2 to praoduce

pi g {7 15. - _EXAMPLE 10 J: The treatnent of Exanple\d
1 epeat ed, except that a solutlonlff sodiumsilicate was substi- tuted

for the solution of stannous chloride and hydrous silicon oxi'de was coat ed

in an anount of 0.5% by wei ght 20. as cal cul ated as [err]to produce

pi gment J. EXAMPLE 11 K. The treatnent of Exanple 1 was repeated, except
that an ortho-phosphoric acid solution .was substituted for- the solution of
stdnnous chl oride and 25. -hydr ous phosphorus oxi de was coated in an

amount _of 0.5% Q)Ab\é%'igﬂ\tte%s fd'sé ceﬂ@tgdleéislarbkos%aﬁ%% @rﬁr&@a& MPLE

12 L: The treatnent of Exanple 1 was repeated, 30. except that a solution
of titaniumtet rcaehwﬁrdws/vééitams%s@ﬁ% eHapoFopkeds diny @no RmsTuns aﬁf‘ﬁous

chloride and thgghy it L&apdwstéeSasoeieg 3% }flczjme}%hy
wei ght as cal cul ate aS' 12 to produce Blg nt L4 EXAMPLE 13 5.
The treatnent of Exanple 1 was repéﬁgﬁﬁg—gxggpt that a solution of cerium
chloride s@s substitu: t ahed airddEmdiytlr 0AsEkampdei dewasd repdaped ceri um
oxi de was coated |n n unt of, 0. 05% b ht as.cal.cul a-_ ted.a
produce plgnent % éﬂn% solutlon o¥ cerg ﬁl i%e was subs f%%—
ted for the hydrous tin oxide and hydrous cerium oxide
was coated in an. amount of 0.05% by weight as calcula-
ted as Ceo2 to produce pigment M.
10. . EXAMPLE 14 -
' N: The treatment of,Example 5 was repeated,
except that the coating treatment with hydrous aluminium
oxide was omitted to produce pigment N.
; EXAMPLES _15A TO 15N
15. The performances of the titanium dioxide pigments

A to N mentioned in the preceding Examples 1 to 14
were tested and the.reeults obtained are shown in
Table 1.



‘2 10.

repeat ed, except. that ‘the coating treatment with hydrous al umniu
was omitted to preduce pignent- N. .EXAMPLES 15A TO 15N 15.
gﬁrfornances of the titani um di oxi de pignehte A to N nmentioned in

EXAMPLE. 14 N:

The treatnent of Exanple 5 was

eceding Exanples 1 to 14 were tested and the results obtained are shomn

in Table 1. 12-

Iable 1 that the ti
excel |l ent perform
type coating nater$
eval uat ed

Table 1

et —rf-er+}——0—-0—06-04—4 13 ——-s—appar-ert—H-om
tan!iumdl XAdcé pi gnents of th[smventlon exhi bit -
ce |in|bauly gloss and durabiljty when used in a sol vent
al .} 5. -g“‘ The performancles listed in Table 1 were
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by the follow ng procedures: Preparation of Test Ranel The titanium dioxide
pi gnent s were Separately mxed with a coconut oil-nodified short oil, al kyd

10. n/butylated mel am ne resin (7/3 by weight varnish) and, dlspersed -
in the i sh by means of a paint shaker to give a coating materi al W/
(Exanp 15A to 15N). Then, each coatiBg material in turn was coated on a

Zi nc phosphate-treated steel plate (7 cmx 15 cn) so as to.15. ‘have a

thi ckness (as ‘a dry coating) of about 60u (mcrons) and baked at [err]for ™
30 minutes. Thus, white coloured test panels were obtained.¥ Measurenent of
Specul ar G oss The initial gloss [err]specul ar 20. gl osses) of each white
coloured test panel, was neasured by neans of a gloss neter. Eval uation of
Durability G oss retd&h iigh appaxsat ubred Babdebleshatg thgetivaniareol oured

test panel to aalé%i@eerﬁtﬁﬂeﬂ@@t@frtﬂﬂs2§nven@\i@heéx?ﬁ%1%0r ML Und 2
mnutes every 60 m nute "exXposure, and bl a panel _tenperature was 63 +

30 in a car boﬁe&'lf@@ﬁi\f?%urﬁ%m%‘éhvﬁh?ﬁéraBdnéf‘é'Pb&ﬁé-trYem mpedelno -
60 specul ar gl oas s vardat éﬂé&ﬁkiﬁgemgaégiugls ~Chal ki ng resistance was
syt 0, b et LI R P s
600 hours whi chbyasheeEoleswing oprodedgres: the standard for evaluation of
pai nt f|In1of Preparatlon of Test Panel
The titanium dloxide pigments were separately
_ mixed with a coconut oil-modified short oil alkyd
10. resin/butylated melamine resin (7/3 by weight varnish)
and dispersed in the varnish by means of a paint shaker
. to giﬁe a coating material (Examples 15A to 15N).
Then, each coating material in turn-wés;coated on a zinc
phosphatg-treated steel plate (7 cm x 15 cm) so as to
15. have a thickness (as a dry coating) of about 60.p
 (microns) and baked}at‘130°C for 30 minutes. Thus,
white coloured test panels were obtained.
Measurement of Specular Gloss | , ,
The initial gloss (20° - 20° and 60° - 60° specular
20. glosses) of each white coloured test pahel was measured .
by means of a gloss meter.
Evaluation of Durability - _
Gloss retention was evaluated by subjecting each
IWhite coloured test panei.to an accelerated. weathering
25. (water was sprayed for 12 minutes every 60 minute
exposure, and the black panel temperatufe was 63 + 3°C)
in a carbon arc type sun-shine weather-o-meter and
measuring the 60° - 60° specular gloss at predetermined
time intervals; Chalking resistance was evaluated
30. based on the starting time of chalking as well as the



nmeans that chal ki ng does not appear, and a snall er- nunber neans tha
extent of chalking. is the greater. EXAMPLE 16 The titani um dioxi de prgment
*A of this invention 10. obtained in Exanple 1 was nmixed with a soldtion
“a resin mixture con5|st|ng of a water soluble acrylic resin and a -wat er
-soluble nmelamne resin (3/1 by weight) a&#d dispersed in the solutlon by
geans of a ball mll to obtain a coating material (Exanple 16). Then,
it was coated on an alun1n|un1plate (7 cmx- 15 cn) so as to have a
t hi ckness of about. 60 u (mcrons) (as a dry filn) and baked at 150 C for 30
m nut-es to obtain a white coloured test panel. d oss and durability of this
white col oured test, 20. ei were eval uated in the sane nanner as in
Exanpl o5 15A to 1SKESTHheof cOhntkinge aBREAR LAY FIb(the Copts ur face
Dispersibility laftenlegposare €88l 6000hdurs whixhNas measured accor-
ggsl stance Tllg_el( 13g to tl[x §’]:an§fa}:8r fg(%gfr\]r% u1 ion of paintg 13581m of
6 75 JABRN PAINT INSHREGUING ASSOCNMTION.D Siertsitlie ie¢ytenfhef

time req“'r§“"”“éﬂaiﬁ?h&ofésfopﬁékhg'%hBEa%h%&ﬂldﬁtdBEéxﬂdE appear, and

‘a smaller number means that the extent of chalking is

*JAPAN PAI NT | NSPECTI NG ASSOCI ATI ON. . That the extent of 5. Chalkiégggz 10
rm

75

the greater.
EXAMPLE 16
The titanium dioxide pigment A of this invention
10. obtained in Example 1 was mixXed with a solution of a

resin mixture consisting of a water soluble acrylic

resin and a water soluble melamine resin (3/1 by -

weight) and dispersed in the solution by means of a

ball mill to obtain a coating material (Example 16).
15. Then, it was coated on an aluminium plate (7 cm x 15 cm)

so as to have a thickness of about 60 p (microns) (as

a dry film) and baked at 150°C for 30 minutes to obtain

a white coloured test panel.

Gloss and durability of this white coloured test

20. panel: were evaluated in the same manner as in

Examples 15A to 15N. The results are shown in Table 2

-  TABLE 2
| Dispersibility | Initial gloss Chalking -
25 Example resistance |
. - 1 509902 {cac_sno | Chalking degree
Time (h'r) 207=20" 1607-60 after 600 hrs
16 5 75 88 10
17 13 " 51 81 8
18 6 75 88 4

30.



di spersion reaches a size of 7 or less.. (A . shorter tinme neans a better
initial 5. ~ dispersibility.) Control: Exanples 17 and 18
ar e- bgtthycommer ci al products produced by the chloride process. Exanple 17 . &
i Ma-ydur abl e grade (coated with SiQ2 and 10. A1203), -
{ e 18 is of the general pur poge. grade for water soluble paint
(coatedth [err]). It is apparent froni Table 2 that the titani um dioxide -
pi gnment of this invention exhibits excellent 15. performance in respect >

of dispersibility into water soluble type paints, gloss and*durability.

16. C L MS * CLAIMS 1. A titanium di oxi de pignment which conprises

(1) pignentary titani um di oxide core particle, (2) an inner coating forned

of 0.1 - 3% by wei ghwoé@-secbﬁgéf@w@wby of ThEetiihed reQhS R tirtl €1 and
cal cul ated as Sn@2, of hydrouys tin oxide and 0.1 - 5% by ‘wei ght based on

the wei ght of the said core %t?%‘és%naaﬁﬁ}ﬁdﬁalféécﬁ%@ %@,e Rhous

zi rconi um oxi de and (3) an Qi€peroLbdéhNgedohaBdaokilel of @/@bmﬁﬁ

based on the wei ght of the sal d.core particle and ca l,ated as A of -
hydrous al uni ni um oxi de. §3t§q%ﬁ?ﬁﬁ1éfﬂ§|ﬂ%aﬁﬁgﬁehf%§§ o R e Iﬁ Claim

1 in whicbh.the anmount. of tmﬁixp&rsibiﬂihyd)ous *tinoxideis 0.2 - 1.5%

by wei ght based on the wei gr&ontrol-

Examples 17 and 18 are ‘both
commercial products produced by the
chloride process. Example 17 is of the

_ durable grade (coated with 5102 and .

0. Al,05), and Example 18 is of the general
purpose grade for water soluble paint
(coated with Al,0 ).

It is apparent from Table 2 that the titanium
dioxide pigment of this invention exhibits excellent

15. performance_ in respect of dispersibility .into water

soluble type paints, gloss and durability.



‘of the said core particle and calculated as SnQ2. 3. A titanium dioxide
pignent as clained in-Caim1l in which the anDGﬁf_?ﬁ_TﬂT“CUarrﬁg—ef hydr ous
tin oxide is 0.3.-. 1% by wei ght based on the mel said core - .
Qairtlcle and - cal cuI ated as Sn@2. 4. A titanium m "m s cl aj«

| f hy‘iﬁﬁ

any one of Clainms 1 to 3 in which thg anDunt @
zirconiumoxide is 0.3 - 3% by wei ght based on the wei ght of the sai o
rticle and calculated as ZrQ2. 5. A titaniumdioxide pignent as clalned
in Cdaim4 in which the amount of the coating of hydrous zirgoniumoxide is
0.5 - 2% by wei ght based on the weigh he said core particle and
cal cul ated as [err] 17. 6. A titagﬁggggioxide pi gnent as clainmed in any
one of Claims 1 to 5 in which the amount of the coating of hydrous
alumniumoxide is 0.3, - 5%b ¥ gmt Qase on the weight of the said core
particle and cal cul at el asPA§dpanium dip i PhImeRs ﬁﬁ&ﬂﬁﬁﬁp%%s%?alned

in Caim6 in whig¢h tﬂﬂﬁgxﬂéﬁﬂai’yoﬁlthﬁiﬁﬁa@l&&l@fe Rysted ysa i 1 &) um)oxazde i's

0.5 3% by wei ghjy_base t he wei ght qf .t he sajd core p rtigle a
cal cul ated as [ert}® %ch%a %PF.F&HP§H1 'oQiHe pg ;hﬁf %5y one

of Claims 1 to 7 thev*atghthefmehghsaidtborefpHrtlcle and calculated as
noz, of hydrous tin oxide and 0.1 - 5% by weight, based
on the weight of the said core particle and calculated
as Zroz, of hydrous zirconium oxide and (3) an outer
coating formed of 0.1 - 8% by weight, based on the
weight of the said core particle and calculated as
Al,0,, of hydrous aluminium oxide. '

2. A titanium dioxide pigment as claimed in
Claim 1 in which the amount. of the coating of hydrous
tin oxide is 0.2 - 1.5% by weight based on the weight
of the said core pafficle and calculated as Snoz.

3. A titanium dioxide pigment as claimed in
Claim 1 in which the amount of the coating of ﬁydrous
tin.oxide is 0.3. - 1% by ﬁeight based on. the weight .of
the Said core particle and calculated as Snoz.

4. A titanium dioxide pigment as claimed in any
one of Claims 1 to 3 in which the amount of the
coating of hydrous zirconium oxide is 0.3 - 3% by
weight based on the weight of the said core particle
and calculated as Zer.

5. A titanium dioxide pigment as claimed in
Claim 4 in which the amount of the coating of hydrous
- zirconium oxide is 0.5 - 2% by weight based on the
weight of the said core particle and calculated as

Zroz.



anounts of the cbatings of the hydrous oxi.des of tin, zirconium and
alum nium calculated as [err] A1203, is 1 : 1-3 : 1-87 9. A-titanium

di oxi de pignment as clained in daim8 in which Lifiriégbla__LLg—e+~the o
anou of the coatings of hydrous oxides of ti oni um and al um ni um \J
calc d as SnO [err] 1 : 1-2 : ﬁl - 10: A titani “‘g‘g -gnent  as
cl ai n any one of Cains 1 to 9 i i ch an c“ \W dsor bed -
around~t’he outer coating of hydrous al um nium ox wA Bitani um L e
di oxi de pignent -as clained in Caim210 in which thé said organi ¢ agent is a

pol yol or an al kanolam ne. - 12. A titaniumdioxide pignment as clained in
Claml substantially as specifically described herein with reference to

any one of Exanpl es. §.L0a5 e ikin Aup' @S8Rl O BREHUCLBICA ibAniyMXi de

pi gnent whi ch conprlses mng an aque urry of pr gmentfa
titani um di.oxi deneop& &ﬁm é-s D niow htbhehemgan& sifuthe, qn@tterng

sol ubl e cormounegeag,atrbw%(ilﬂl&ﬁqm Wi eddl £ §chd- OS%aBya%é'ghtt DAYLKE! PI -

tate hydrous oxi tin_and zirconiumon the surfaces” of said core
particles, thereBythgr Wed@hh afhidie R4 rgeEenBrréiRdeoand cgt%%shfa@cbht
of tin oxide angdsOal_0.23% by wei ght of zirconium oxide, both based on the
wei ght of the said céré partlcles and cal cul ated as [err] and Zr Q2,
respectively, and then (3)

7. A titanium dioxide pigment as claimed in Claim

- 6 in which the amount of the coating of hydrous
aluminium oxide is 0.5 -~ 3% by weight based on the
weight of the said core particle and calculated as
A1203
- . 8. A titanium dioxide pigment as claimed in any
one of Claims 1 to 7 in which the weight ratio of the

" amounts of the coatings of the hydrous oxides of tin,
zirconium and aluminium, calculated as Sno2 : 2r0, :

A1203, is1: 1-3 : 1-8. '

9. A titanium dioxide pigment as claimed in Claim

8 in which the weight ratio of the amounts of the
coatings of hydrous oxides of tin, zircoﬁium and

Z2r0O, : Al 03, is

aluminium, calculated as Sno,, : 2 2

1 : 1-2 : 2-6.

10. A titanium dioxide pigment as claimed in any
one of Claims 1 to 9 in which an organic agent is
adsorbed around the outer coating of hydrous aluminium-
oxide. | '

11. A titanium dioxide pigment as claimed in Claim
10 in which the said organic ageﬁt is a pblybl or an
alkanolamine.



“addinq a water soluble conpound of .al um niumand an acid or an alkali to
“precipitate hydrous alum ni um oxi de, thereby form ng an outer coating

conprising 0.1 - 8% by weight of alum nium oxide, based on the weight &k A4
*the said core particles and calculated as Al 0 2 3 14. A process for
Producing a titanium dioxi de pignent as clai mned—a—€tarmm I3 Tn whi ch’ Said

tin conpound conprises tin chloride, tid8ulphate, tin In -
-Qxychloride, potassium stannate or sodi um st annagmmmuﬂiwm;ﬂeg ‘ereof :
.15. A process for producing titanium di oxi de pi Jmee in Caim
13 or Aaim1l14 in which the said zirconi um conpound conprises zirconium
chl or.i de, zirconium sul phate, zirconiumnitrate, zi rconi um acet at e,

zi rconi um car bonate, zirconium oxychloride or zirconium oxysul phate or_ .
~mixtures thereof. 16. 1A pr8cEdsapdum,ddexdidey RigmantuAsi habeedi hehladn

claimed in any ong ohb&tah€Ballyt aslapeldiiicdl iy st Hirddmer-¢iih CRIPRUN

conprises al kal i algg}nates al um ni um ¢ Iorld%1or al um ni um sul phate., or

mxtures thereof . F@F7eTRNERLERS @MW PG OduEXAPRLISS T R R vxi de pi gnent  as

claimed.in any one of Claims 13.to 16 in which tin chloride is used as the

Al doknn Sorpounc, 21 rgan U BUGRIRL £% (REAEALS S BB Rhee

' pigment which comprises (1) forming an aqueous slurry
of pigmentary titanium dioxide core particles, (2) -
adding, to the said slurry, watér soluble compounds of
tin and zirconium and an acid 6r an alkali to precipi-
tate hydrous oxides of tin and zirconium on the
surfaces of the said core particles, thereby forming
an inner coating comprising 0.1 - 3% by weight of tin
oxide and 0.1 - 5% by weight of zirconium oxide, both
based on the weight of the said'core'particieé and
calculated as'SnO2 and Zroz,.respectively, and_then (3)
adding a water soluble compound of aluminium and an
acid or an alkali to precipitate hydrous aluminium
oxide, thereby forming.an outer coating comprising 0.1 -
8% by weight of aluminium oxide, based on the weight
of the said core particles and calculated as Al.O

»

3"

l14. A process for producing a titanium dioxide
pigment as claimed in Claim 13 in which said tin
compound comprises tin chloride, tin sulphate, tin
acetate, tin oxychloride, potassium stannate or
sodium stannate or mixtures thereof.

15. A process for producing titanium dioxide
pigment as claimed in Claim 13 or Claim 14 in which
the said zirconium compound comprises zirconium
éhloride, zirconium sulphate,.zirconium nitrate,



18. A process for producing titaniumdi oxide pignent as clainmed in any one
of daims 13 to 17 in which in step (1), the aqueous slurry of pignentary
titaniumdi oxide core particles is adjusted to an acidic condition and, |n }

step ( an aqueous solution of acidic tin condeﬁd*aﬂd\aﬂ\ggggggiLh
soluti§é?%y aci di ¢ zirconium conpound are added t he slurry,
val ue he slurry is then adjusted 28.6 - 8 by #v Qus solutlon-
of an alkali. 19. A process for producing titaniu @

. claimed in any one of dains 13 to 17 in which an i nnér forned

by adding a water sol uble conpound of tin to the aqueous slurry of the

core particles, adjusting the pH value of the said slurry to precipitate at

| east a part of the tin as hédrous oxi de onto the surface.of the said core -
particles, theikRAMGTR 3B ?tgolaBFS°66NﬂbGﬁ&hﬂn%ﬁq(xﬁﬁﬁﬁﬁQ&Mmadjust|ng

the pH val ue ofoyvh o fae| &F I ¥ikeoRk G Bilyahd phelied W ZitOmegn oxi de. 20.
A process for producing titani um dioxide pignent as clained in any one of

dains 13 to 1FRSFSRFch the ‘coating treatnment with hydrous oxi des of tin,
zi rconi um and alun1n|un1|s carried out while maintain- ing the tenperature

Gioxide pigment as A% mdh PECERSSoReroPREREEIRe F e SHASTC ot or
coating of . hydiigment des of¢lainedninmany boered ddiaws orYyako clagbnt is
thereafter ads%&&%ﬁtéﬁaféﬁad aluminium-compoﬁnd comprises'alkali
| aluminatés, aluminium chloride or aluminium sulphate,
or mixtures thereof.

17. A.ﬁrocess for producing titanium dioxide
pigment as claimed in any one of Claims 13 to 16 in
which tin chloride is used as the said tin compound,
zirconium'sulphnte is nsed as the said zirconium
compound.and sodium aluminate is used as the said
aluminium compound. ' '

~18. A process for producing titanium dioxide

pigment as claimed in any one of Claims 13 to 17 in

" which in step (1), the aqueous slurry of pigmentary
titanium dioxide core particles is adjusted to an
acidic condition and, in step (2), an aqueous solution
of acidic tin compound and an. agueous solution of
.acidic-zirconium compound are'added to the slurry, and
- the pH value of the slurry is then adjusted to 6 - 8
by adding an aqueous solution of an alkali.

19. A process for producing titanium dioxide
pigment as claimed in any one of Claims 13 to 17 in
'whlch an inner coating is formed by adding a water
soluble compound of tin to the agueous slurry of the



22.. A process as claimed in Oaim 13 substan- tially as specifically
described herein.wth reference to any one of Exanples 1 to 5. * 23. A
fitanium’'di oxidé pi.gment whenever produced by a proc ' tn any
qne of Cains 13 to 22. 24. A coating material incorporating a titanium

diroxi de pignent as clained in any one of _Clains 1 m L“ lﬁu A
coating material as clained in Caim24 %@bstantiaﬂ n ﬁﬁ“‘a *lly
described herein with reference to any one of Exanpkes®t15A to 15E or " 16.
The test of the specification has been reproduced by photocopying the

applicants original typescript. It may contain-a few anmendanents which are
diffcult to read The original typescript containig these anendnents may be

i nspected on theI%S?Qf%%&éﬁci@&,Rﬁéf&étgiéigﬁe pH value of the said
slurry to precipitate at least a part of the tin as
hydrous oxide onto the surface of the said core
particles, then adding a water soluble compound of
zirconium and adjusting the pH value of the said slurry
to precipitate hydrous zirconium oxide.

20. A process for producing titanium dioxide
pigment as claimed in any one of Claims 13 to 19 in
which the coating treatment with hydrous oxides of tin,
zirconium and aluminium.is carried out while maintain-
ing the temperature of the said slurry at 40 - 90°c.

21. A process for producing titanium dioxide
pigment as claimed in .any one of Claims 13 to 20 in
which the duter coating of hydrous oxide of aluminium
is formed and an organic agent is thereafter adsorbed
thereon.

22.. A process as claimed in Claim 13 substan-
tially as specifically described herein with reference
to any one of Examples 1 to 5.

23. A titanium dioxide pigment whenever produced
by a process as claimed.in any one of Claims 13 to 22.

24. A coating material incorporating a titanium
dioxide pigment as claimed in any one of Claims 1 to
12 or 23. '

25. A coating material as claimed in Claim 24
substantially as specifically described herein with
reference to any one of Examples 15A to 15E or 16.

The text of the specification bas bedn reproduced by photocopying ﬂn-mﬂmag:::n::i

typescript. It oay oantain a few saendnents which are difficult $o Tead.
tspuc:.:: mmm.mumummtdummuumr;mtom«



