11 July, 2006 1 DESCRI PTI ON PROCESS FOR PRODUCTI ON OF TITQEL;@&E&EEEDE
Pl GVENT AND RESI N COVPOSI TI ONS CONTAI NI NG THE Pl GVENT TECH The

present invention relates to a process for producing titanium dioxide
pi gnent with distinguished processing characteristics and 5 dispersibility

into the plastic systemand a resin con@osition conprising the titanium
di oxi de..-pignent produced by the process. BACKGROUND ART The titanium

di oxi de pignment is hydrophilic, 10 BESCRITIONS affinity toward organic
resins is lowand its dispersibility and filling ability into the plastic
system are | ow. Parti culPROZCESSTFORSPRODUTION OFMTITANREMSi ng, |'acing
(foam ng) or pinholes are liable to occur due to water contained in the

titani um di oxi de 15 pi DIGKIDE/ FIGMERTGONDRESINCOMPOSITITNG t 0- coat the
surface of titaniumdi oxirde pignment with an organic silicone conpound to

give an affinity toward pl astiCONTAINNGGAIHE PIARAERPhODI ¢ property both
thereto. Anong the organic silicone conpounds, 20 hydrol yzabl e al kyl sil ane

conpounds are widely used in the plastic resin field. This is because the
hydroxyl  groupsEcHNTwAlL of yiSi, 5 products react with the hydroxyl

The present invention relates to a process
for produciﬁg titanium dioxide pigment with
distinguished processing characteristics and

5 dispersibility into the plastic system and a resin
composition comprising the titaniﬁm dioxide.pigment

produced by the process.

BACKGROUND ART
The titahium dioxide pigment is hydrophilic,
10 so that its affinity toward organic resins is low and
its dispersibility and filling ability into the plastic
system are low. Particularly, in case of thin film
processing, lacing (foaming) or pinholes are liable to
occur due to water -contained in the titanium dioxide
15 pigment. ‘In this connection, it is known to.coat the
surface of titanium dioxide pigment with an organic
silicone compound to give an affinity toward plastic
resins and a hydrophobic property both thereto.
| Among the organic silicone compounds,
20 hydrolyzable alkylsilane compounds are widely used in
the plastic.resin field. This is because the hydroxyl

groups of hydrolysis products react with the hydroxyl



11 July. 2006 2 groups present on the surface of titaniUQ¥£Q§§é£§%ﬁ£ignent
to formchem cal bonding, thereby effectively inproving t bi c
property of titaniumdioxide pignent and the affinity toward plastic
resins. 5 Further, the al kyl groups of the hydrolysis products on the
other hand are inert toward the organi cZconpounds, and have di stingui shed

selectivity to glastic resin species. However, generally the hydrolysis
products of Y6°HYdr BE§S5BIte OF1 iCs iSV&HE CCormfo N#Wh & afiide ngui shed

oY arent _coat B EREP bk oh RAS SHERS ProBrEn Ehai- NEEHH GRARCIDOMIBE turns.
Vi ther moro” 1 HAS B 48 o R 1 By M3 BP ARG E bR BraerDsE (e THe

of the prior Brerann Bauihs BorRit e SR AP ae g A um di ox) de
(that s, af oty T ouerd T o8 syt CFRe: arspars Bar ity > oand e thoat

resistance, afie PaEhd£UbAREYa et Dnsutt ablgrqappbi saLLAA L %oﬁ#)%%trlio%,t hin

filmprocessing and also provides a resin conpositron conprising the

titanium 25 Cﬁmi}@v@i@i@@inrﬁﬁ@gﬂéﬁds@l{eébﬁvpﬁ90§§Spl§{§t§cr geuht of
extensive studies to solve the problens, the present inventors have found

t hat the species.

However, generally the hydrolysis products of
10 hydrolyzable alkylsilane compounds with a distinguished
hydrophobic property have a low heat resistance, and
the titanium dioxide pigment coated therewith has such
problems that the pigment powder turns yellowish by
heating in the drying and pulverizing steps and

15 furthermore the plastic moldings also turn yellowish.

DISCLOSURE OF THE INVENTION
The present invention is to overcome the
aforementioned problems of the prior art and provide a
process for producing titanium dioxide pigment with a
20 distinguished balance among the hydrophobic property
(that is, affinity toward resins), the dispersibility,
and the heat resistance, and particularly with suitable
application to plastic thin film processing and also
provides a resin composition comprising the titanium
25 dioxide pigment produced by the process.
As a result of extensive studies to solve the

problems, the present inventors have found that the




11 July, 2006 3 titanium dioxide pignent can be given disiinguizggg
hydrophobi c property and dispersibility and also a disti —rreat
resi stance by coating a hydrolysis product of a specific organosilicone
compound on the 5 surfaces of particles of titanium dioxide pigment by dry
processing, and have established the present invention. That is, the
present invention provides a process for producing titanium dioxide
pi gment, 10 chaFaeteri dégxbyec parcimeg ta dapdrias \asive prabiditctn i sired
al kyl si | ane congound represented by the followng fornula (1): (06 H13
) n- Si - Ra- (n+nf Y RAP(2P 1 FRPFSP&A LA kjid GHEIRS IvavAldg 1 gind eslssar bon at ors,
R is a hydr Ligable.g ogp nis an integer of 1 to 3, m 15 is an integer
of 0to 2, anglﬁ P& éf bl ediy TEFeSEE8iGhg Pon OFHAGR S I halities ﬁf
titani um di oxj j nt. BEST _MODE FOR CARRYI NG OUT THE | NVENTI ON The
pr esent inven??%%ug#gg?d%ssﬁeﬁ?g&gs§r98P0526lﬁf@ﬁh&Qﬂ?Qﬁﬁ%ﬂﬂQﬁﬁQﬁox:de
i gment, char L.zed by i a _hydrolysis pr.oduct of. an sil ane
Eo%pound ?ep?gggi%%g %5 ?%ggﬁgigﬁl8?(%f%8ﬁlgﬁr%é8§§d%fFB&WF?@iEé’ of
titani um di oxhfle pF QUEOL; DY, dLY4PLOGESELAGL1 YR, the 3Kyl group of
al kyl si |l ane conpound has 7 or nore
invention.
That is, the present invention provides a
process for producing titanium dioxide pigment,
10 characterized by coating a hydrolysis product of an
alkylsilane compound represented by the following

formula (1):

(Cgh3 )n—s,’i_Rfi—{mrn} (1)

Rm

[R is an alkyl group having 5 or less carbon atoms, R'
is a hydrolizable group, n is an integer of 1 to 3, m
15 is an integer of 0 to 2, and n + m £ 3] by dry
| processing on surfaces of particles of titanium dioxide

pigment.

BEST MODE FOR CARRYING OQUT THE INVENTION
The present invention provides a process for
20 producing titanium dioxide pigment, characterized by
coating a hydrolysis product of an alkylsilane compound
represented by the formula (1)} on surfaces of particles
of titanium dioxide pigment by dry processing. When

the alkyl group of alkylsilane compound has 7 or more



11 July, 2006 4 carbon atonms, the heat resistance wll bglﬁPasigségbly

| onered. Even wet processing with an al kyl silane conpoun f ar bon
atons was tried, but was found the hydrophobic property and dispersibility
5 unsatisfactory. In the present invention, it seens that chem cal
reacti on and bondi ng of the hydrolysis product of an al kyl silane conpound

with the hydroxyl groups present on the surface of titani um dioxide

pi gnent can 192BechmndEonpablBet besEc e sy tangeprddds Siengomsd ddr@blsur f ace
of hydrophilic titaniumdioxide pignment can be fully coated with the
hydrol ysi s prbatie¥edf theenarry| BrParesépapydnd EReldky1siians s, titanium
di oxi de pignent with high, 15 hydrophobic property and affinity toward

pl astic resi n“°ERARE %%Yé?ﬂeé,Cﬁﬁ@ﬂnaﬁtPﬁésWa§n§réﬁﬁylbﬁﬁoﬁﬁshégn%“icarbon
atons, even ig ot.her alkgé.grougs hgve ngt nor e tgag.? carbon atons, as
shown by the &Myl €iT AR PEGBHORAT T épPBLet8REY 1Ph¢ s mula (1). In case
of an 20 kyl. s] und, all of whose al kyl groups have not nore
than 5 ca?%ondrg%%@nggf%ggég "of n=0and m=3 in the formula (1)] the

hydr ophobi c property ang, the. g%%%€ﬁ%giﬁg?gﬁggglcigogggﬁggéhgﬁe | ow, and

any desired characteristics ¢ 0 even 5 processing.
Hydrol i zabl € A OWR-d R rddcd 16n foRdUb8dal 8o N9k cRar hi,avbapky sl pbrbkedand

many be a hal ogen group, a
of an alkylsilane compound with the hydroxyl groups
present on the surface of titanium dioxide pigment can
10 be made liable to occur by dry processing and the
surface of hydrophilic titanium dioxide pigment can be
fully coated with the hydrolysis product of the
alkylsilane compound thereby.
That is, titanium dioxide pigment with high
15 hydrophobic property and affinity toward plastic resin
can be obtained, when at least one alkyl group has 6
carbon atoms, even if other alkyl groups have not more
than > carbon atoms, as shown by the alkylsilane
compound represented by the formula (1). In case of an
20 alkylsilance compound, all of whose alkyl groups have
not more than 5 carbon atoms [a case of n = 0 and m = 3
in the formula (1)] the hydrophobic property and the
affinity to organic compounds are low, and any desired
characteristics cannot be obtained even by dry
25 processing.
Hydrolizable group {(R' in the formula) is not

particularly limited and many be a halogen group, a

hydroxyl group, etc., but preferably is an alkoxy



hydr oxyl group, etc., but preferably is an al koxy 11 July,!§0?6 égogroup,

which is hard to generate harnful secondary products and
di stingui shed stability. It is nore desirable that the al koxy group is a

met hoxy group or an ethoxy group because of the distinguished 5
hydrolizability. Furthernmore, it is desbrable that n + min the formula is
1 or 2 because the reaction sites wth the hydroxyl group present on the
surface of tHECWRt anti@h di Dxlpared prgneapcagbenbrenivai Babbadagyecific
exanpl es of the al kylsilane 10 conmpounds include hexyltrimethoxysil ane,
hexyl tri et hoRASGIHMES HeXyhFELNY| 4l ot hoRgiphpd, stabllity. It is

hexyl met hyl di_et hoxysi | ane, etc., %ﬁiCh can be used, alone or in a

conbi nation Ot TEuste W0 tHer cote 1hkenE Prevenisi AVBRENSHY gREUP
hydrol ysi s 15 product, refers to .silanol oduced, by, hydr o is of the

hydr ol i zabl e ogrlrooaunp 0 hoﬁf%yﬁ%?qparﬁe%%%%u‘%,g}&? gb#b%%’\éﬁh%a pol yners
havi ng si [-0x r ed ol.vcondensation of silangls,thenselves,
and may égnti|$%¥%§% |é¥¥§% lﬁﬁ%ﬁﬁggﬁkﬁﬁky% i+%n%e%bﬁ%%tﬁdghﬁﬁ Y0 such a

range as not of SR Adie, Ab ﬁ%l Ofozthfﬂ?éc?asﬁé‘é hOVED Ié§$0nTQ%FQEy

processing is defined as a nethod for coating the par e surface of

titani um di oxiide tRied TR MMk gtﬂ&ﬁlﬁﬂ?&régevéﬂ Soroducty pfa @0 gkkylsil ane 25
conmpound by contacting the titaniumdioxide pignent wth the alkylsilane
conpound or itti%amydiokysixe dor @duUelent are more available.

Specific examples of the alkylsilane

10 compounds include hexyltrimethoxysilane,
hexyltriethoxysilane, hexylmethyldimethoxysilane,
hexylmethyldiethoxysilane, etc., which can be used
alone or in a combination of at least two thereof.

In the present invention, the hydrolysis

15 product refers to silanol produced by hydrolysis of the
hydrolizable group of alkylsilane compound, or
oligomers or polymers having siloxane bonds produced by
polycondensaticn of silanols themselves, and may
contain a portion of unreacted alkylsilane compounds in

20 such a range as not to spoil the object of the present
invention.

The dry processing is defined as a method for
coating the particle surface of titanium dioxide
pigment with the hydrclysis product of an alkylsilane

25 compound by contacting the titanium dioxide pigment
with the alkylsilane compound or its hydrolysis product

in a gas phase. So long as the coating treatment is

conducted by contacting these two with each other in a



in a gas phase. So long as the coating treatnent is condui dlby
contacting these two with each other in a 11 July, 2006 6-4¥h§¥%%ggg such
coating treatnent falls under the above-defined dry processing. In other
words, it is not necessary that the titani um di oxi de pignent, the

al kyl sil ane conpound and the hydrol ysis roduct of the 5 al kyl sil ane
When coating with the hydrol ysis product of

conpound are in a dry state. .

an aIkyIsiIan@aéoﬁ%@ﬁﬁﬂ Fee SORTE Dy Rt Ml Y3 )under ck¢i ed out, for
exanple, by the so-called wet processing in which the titanium di oxide

pi gment s 105‘@8?{?5@?%1?@ CHe &HRASS e caipiie s wardsqui 1edi um
compound | 5. 1 BRGr B4CL8r 2 gy SRAT Trdr o R SO CoIGHSH T 0TS | anol s

t hensel ves pr hal Ly s,..or .reactivity af 15 sjl anol ith the
hydr oxy! grougggg?ggg%beoﬁghﬁéﬁ%guﬁpgcéhﬁf ﬂH§Qﬁ§ﬁ%ﬁ &HFHLH%i&E§dﬂ%%ent is

| owered ing apg;plkalh r sLyrry. pH, kKing.the coating with the
hydr ol ysi s produgt Ea? etgeggﬁg&gt?QEurPherggShsg%tﬁéutral to acidic range

of sturry pH the titankun20odtexhde;phORea! noaagulales Juddseldy and
precipitated or the slurry viscosity increases, accor |ﬁbly, In _
industrial scahealRyXtNgaABdcshbblihAdrBpeaMRLRRHApINEHet RS Wi Orm coat i ng

is hard to obtain. The dry processing nay be carriéd out by 25 m xing the
titani um di oxislecprghedtoand tbe Bydmhph¥s$i By the so-called wet
processing in which the titanium dioxide pigment is
10 contact with the alkylsilane compound in a liguid
medium such as water, an organic solvent, etc.,
hydrolysis rate of alkylsilane compound is lowered, or
even if hydrolyzed, polycondensation of silanols
themselves preferentially proceeds, or reactivity of
15 silanols with the hydroxyl groups present on the
surface of the titanium dioxide pigment is lowered in
an alkaline range of slurry pH, making the coating with
the hydrolysis product hard to conduct. Further, in a
neutral to acidic range of slurry pH, the titanium
20 dioxide pigment coagulates by itself and precipitated
or the slurry viscosity increases, accordingly, in
industrial scale, mixing and stirring become hard and
thus uniform coating is hard to obtain.
The dry processing may be carried out by
25 mixing the titanium dioxide pigment and the hydrolysis
product of an alkylsilane compound together in a high
speed stirrer, etc., but Q) when the titanium dioxide

pigment is pulverized in a fluid energy pulverizer



product of an al kyl silane conpound together in a high speig s[irgggi etc.,
but ( when the titaniumdioxide pignment is pulverized in rgy

pul verizer 11July, 2006 7 wusing a gas as a pulverizing nmedium the

hydrol ysis product of an al kyl silane conpound prepared in advance is
added to the pul verizer, or @ when the7/pignent is pulverized in a fluid
energy pulverizer using steamas 5 a pulverizing nedium an al kylsilane
conpound itselPFlPg aafdé&dato at Be lyginigdinge medivar.e the verd oty ore of t he

pi gnent and coati,ng treatnent can be carried out at the sanme tinme. This is
pref erabl e. IPrPgugFeP r 8B1 81y l§dd ag e worp onGwREERa rerh 15uladiangs  such

as ajet mll_ as flurd er pul,veri zer cause of a good pul verization
effic{ency ahd 388th#ﬂggﬂghgﬁlWﬁféF?ﬁVser i ¥hen| RheaBéd@frRtpiScedur e
Ol, a gas as verizing medium,can be air steam et.c., and is not

bar thourar iy BrEPEEEEeR T 2R OB bt v 2B vRH STeRb SCompound
reacts wt t ; u aydrolysi oduct, which successi,vel.y coats
titaniun1d?ok? egg?%ﬁ%%%ggcﬁgﬁpﬁﬁy 3nda%F§%§6ﬁgnéoFO?P85ﬁﬁf&rS@H#ﬁ&ﬁively

carrying out éé@é@YQEOEHéiﬁu?@er&?@r?‘5%&?5'§H?v%9?€?%§%nc%% Ree

experimentally 20 determned. It Is preferabfe to se he tenperature of
dry processingi derd?0ind 3995 i RECRUS St hBRL T AR hAN-9L i ERC SlIYdLRl ¥§ies

product of an al kyl silane conmpound wth the hydroxyl groups present on the
surface of tidsam WAme. This is preferable.

It is preferable to use a swirl flow type

10 pulverizer such as a jet mill as a fluid energy
pulverizer because of a good pulverization efficiency
and a distinguished inter-miscibility. In case of
procedure @, a gas as a pulverizing medium can be air,
steam, etc., and is not particularly limited. In case

15 of procedure @, the alkylsilane compound reacts with
steam to produce hydrolysis product, which successively
coats titanium dioxide pigment. Quantity and pressure
of steam for effectively carrying out the hydrolysis of
the alkylsilane compound can be experimentally

20 determined.

It is preferable to set the temperature of
dry processing to 120° - 300°C, because the reaction of
the hydrolysis product of an alkylsilane compound with
the hydroxyl groups present on the surface of titanium

25 dioxide pigment can further proceed to attain more
uniform coating. To conduct the dry processing in the

aforementioned temperature range, the pulverizer inside

is heated to the aforementioned temperature range in



25 di oxi de pignent can further proceed to attain nore unifqQrmco 6&9. To
L 2t he

conduct the dry processing in the aforenentioned tenperat

pul verizer inside is heated to the aforenentioned tenperature range in
11July, 2006 8 advance or the gas as a pulverizing mediumis heated to
the af orementi oned tenperature range in &dvance. To prepare the hydrolysis
product in advapce in the procedure (, it is reconmended to mx the 5

al kyl si | ane cGYGUINE Wt HFHRatEs amd thel o deedhum of s t heateduid

m xture is set .,to range .of preferably 5-95 w.% nore preferably 60-95
Ww.% It is &F@f@%&ﬁp TSt POt bk R rr B1IE W | RFGURRCHI xture to a

e aci di c range. - Dol B RbRER Ao R SOb R ol S ST PRt i 1
PFqurd i xtur e Thes Pz ald® B N BeaBenFRRkEY) ot dido of 0.5 0.
Comat i bl e agant e ae SoERaR BidMted 09 A ot ira e o
handl ing of the ghxtufiguas ARx-AFLEQUS dairayid arr?ggtntg;ee-ofT%e(dge}Brfég%ﬂogelyzgs

product can be used as such, but when it contains con
quantity of mﬁPeb,wtt%iSm@k@fﬁké?b@ab@yd%@L@%S%tPQQ qyantd ty of water
bef orehand. A proportion of the hydrolysis product of an al kylsil ane
conpound for pseféenabhe doyapfoeespHNgfi Sater or the liquid mixture
to a neutral to acidic range, because the hydrolysis
10 can proceed efficiently. In an acidic range,
polycondensates of hydrophobic hydrolysis product will
be hard to form, and thus the mixture can be easily
handled as an aquecus liquid mixture. Thus, the pH is
adjusted preferably to a range of 0.5-6, more
15 preferably 1.5-4. Even in a neutral range, addition of
a compatible agent such as a lower alcohol, etc.
thereto can facilitate handling of the mixture as an
aqueous liquid mixture. The hydrolysis product can be
used as such, but when it contains a considerable
20 quantity of water, it is preferable to decrease the
guantity of water beforehand.

A proportion of the hydrolysis product of an
alkylsilane compound for use in the dry processing is
preferably 0.01-3.0 wt.%, more preferably 0.02-1.0

25 wt.%, in terms of the alkylsilane compound, on the
basis of the titanium dioxide pigment. When the

proportion is less than the lower limit value, any

desired effect can not be obtained, whereas above the



preferably 0.01-3.0 wt.% nore preferably 0.02-1.0 25 vvt.0/1' t
al kyl si | ane conpound, on the basis of the titaniun1dioxi&L%§g¥%gg§§

the proportion is less than the lower limt value, any desired effect can
not be obtai ned, whereas above the 11 July, 2006 5 9 wupper limt val
expectabl e effect, which corresponds t& the addition of such excess

proportion

of the al kyl silane conpound, cannot be obtained. This is

of the
When

ue any

econoni cal | y BPBgdvaAla§edad el anyhexpesdamls midadton Whiich s preferabl e
for attaining desirable characteristics, for exanple, inprovenents

weat her resi sSFAREESPANFARGRL 8§ SP4R¢d Tl SUGD iSRS MRRRO G on

productivity, etc, to use . particles of titanium dioxide pi nt_.provi ded

with a 10 coaf nbh?aﬁéﬁﬁ"gﬁliﬁ“?n&?@&ﬁi“@%oﬁﬁ&unﬁ& g’i‘? tqji’é:aslﬁ‘re%;‘éesﬂgi%

advance in such a_range as not,.t o sgoil t he object of the present
Ahralisndotnds

i nventi on. Su%ﬁ_?ﬁ%?a ( | _ _
of alum nuﬁl silicon, tfnyzl é%%@éf{@‘ 1 8LEL QL AL NI i%hg)h%%'}%tr%%l%“‘?h
osp rwell te f

al um num p

hate, etc., so f nown in this ni ca

el d.

n

NEREFGHE " for exanple, hydrated oxides

15 as
The

coating can beyfgdecyh£0g acOTbLAALT ANagh AL easL o we Lhereqid t 1. not

necessary to coat the entfre sur

SntdNah L8atnéP bB8ikkhaBeYMdhyhde rRisgrRa JaBy have

t he i norganic;
uncoated surfaces within such a range that "the desired

partially

10

15

20

25

ace o0 e titanium di oxi de piIgnent

etc., or improvements in productivity, etc. to use
particles of titanium dioxide pigment provided with a
coating layer of an inorganic compound on the surfaces
in advance in such a range as not to spoil the cobject
of the present invention. Such inorganic compounds
include, for example, hydrated oxides of aluminum,
silicon, tin, zirconium, etc, or their phosphates such
as aluminum phosphate, etc., so far well known in this
technical field. The coating can be made with a
combination of at least two thereof. It 1s not
necessary to coat the entire surface of the titanium
dioxide pigment with the inorganic compound. That is,
the titanium dioxide pigment may have partially
uncoated surfaces within such a range that the desired
characteristics can be obtained. The larger the total
coating amount of the inorganic compound, the more
liable a porous ccating layer is to be formed to make
the pigment hygroscopic. BAbove all, the hydrated
oxides contain bound water, making the water guantity
of the titanium dioxide pigment higher. In case of

molding plastic resin compound comprising such titanium

wth




characteristics can be obtained. The larger the total coa}] a t of

t he i norgani c conpound, the nore |iable a porous coatingaigﬁgyhgﬁﬁgb be
formed to nake 25 the pignment hygroscopic. Above all, the hydrated oxides
contain bound water, nmaking the water quantity of the titanium dioxide

pi gment higher. In case of nolding plastic resin conpound conprising such
titanium 11 July, 2006 10 dioxide pignment, particularly in case of nolding
the resin inte*¥hfiR PLERENTpr BessdicHdardy dre cdge 1of misd digunttdiened wat er

is liable to occur. Thus, it is_preferable that the total coating anmount
is mde as 5 SARfP A8tPoskiBl E11TRe BpEEPFEATGpFed LG LUt tchehq ot al
coati ng anmount degenda on the,sp Ciei of the inor%anic,conpound, but the
n?xinun1i$ p{%?%? b??,lgﬁFerfiﬁnﬁFg? T.gowPfiPéagﬁlgﬁ'pﬁé’Hﬁﬂratfd oxids of
al um numin ated oxide o si.licon in terns o

Si 02, and théE% o%% %f% ggaSIEﬁ?ngﬂ%aﬁnc?gFﬁEgOFmﬂfﬁﬁo&? 87 ¥héSvasi s of
the titaniym gi.oxi d i The_desi .¢ch eri.sti.cs C be obt ai ned
well, if the %%%g %%a?%%gfg%%Un ﬁ?sgé%éﬁgégtgég%% 5&F% qogng%ﬁhus a range

of 0.01 to 101 %d:ec I CadBu Bt ehigtahhe: ofhenti LanLumLdpoxicge pi grent

wi thout the coating layer of an inorganic conpound generally has a |ow
light resi staim%amdctm&m@,tl@uf eghd GORIALAI N pSUEB LLLGN e di oxide

pi gnent without the coating |ayer 20 undergoes discoloration or fading
upon exposurexample, 1.0 wt.% each of the hydrated oxide of

aluminum in terms of Al,0,, the hydrated oxide of

10 silicon in terms of Si0,, and the phosphate of aluminum
in terms of Al,PQ,, on the basis of the titanium dioxide
pigment. The desired characteristics can be obtained
well, if the total coating amount is at least 0.01
wt.%, and thus a range of 0.01 to 1.0 wt.% is more

15 preferable.

The titanium dioxide pigment without the

coating layer of an inorganic compound generally has a
low light resistance, and thus plastic resin containing
such titanium dioxide pigment without the coating layer

20 undergoes discoloration or fading upon exposure to
ultraviolet rays, or its decomposition is easily
promoted. In the present invention it is desirable to
use titanium dioxide pigment provided with a coat layer
of hydrated oxide of aluminum in advance. Coating with

25 hydrated oxide of aluminum can facilitate such
operations as dehydration, drying, pulverization, etc.
in the steps of producing titanium dioxide pigment, and

thus such coating is also industrially desirable.



ultraviolet rays, or its deconposition is easily prormted1 I.n t esent
invention it is desirable to wuse titanium dioxide pignent ith a
coat layer of hydrated oxide of alum numin advance. Coating with 25
hydr at ed oxi de of alum numcan facilitate such operations as dehydration,
drying, pulverization, etc. in the step¥ of producing titanium dioxide
pigment, and thus such coating is also industrially desirable. 11 July,
2006 11 A coating anoufit C6RtHydr amedqrdxiafe hofd s mihdes Preferably in a
range of 0.01 to 1.0 w.% nore preferably 0.05 to 0.5 wt.%in terns of
A1203 on the2hHB{LBUBf 16i PERTeHRAHLYXiide Spitgheift 0B - R GOL it Wb 54 he
desired |ight resistagce ki h%rg to o&éain, whereas above 1.0 w.% a
processi ng f al'PuFePEGESEEPE e UhJund® Warer tedntidh ndd™5h At hYardt ed oxi de
is liable to ccur _in case.of plasti.c | di ng_where pl| astic, resi o
conpri sing thgﬁ?iﬁﬁﬁ?ﬁnPSigigaglﬁpgﬁéﬁﬁg%§ ﬁ?%@? ed %f'Qﬁth'lV i9 ms.
Coating with r i ce al.um_pum_can e carried.qut acgording to
wetl Known et hsaae SEedt Sahl B bBr e den e D B in g o A eous

sol ution of agb@wni,ne'%e%pguaggg:gs%gaa%sq%r%' WY t%5t%% tbiob%gi_ um

di oxi de pigment in dispersion, 0 by ~“adj ustment of pHto 9 with an
aqueous sol utyofe pf @Rt 2 85LHI ¢nCOAROHNA Ak A BaSHe GRMIQuRde aRd (2) adding

an aqueous solution of an acidic conpound or a basic conpound to an
aqueous sl urryc®frtitaphsd dE0xidetic molding where plastic resin
comprising the titanium dioxide pigment is processed
10 into thin films.

Coating with hydrated oxide of aluminum can
be carried out according to well known methods. For
example, any of methods of (1) adding an aqueous
solution of an aluminum compound to an aqueous slurry

15 of titanium dioxide pigment in dispersion, followed by
adjustment of pH to 4-9 with an aquecus sclution of an
acidic compound or a basic compound, and (2) adding an
agueous solution of an acidic compound or a basic
compound to an aqueous slurry of titanium dioxide

20 pigment, followed by additicn of an aqueous solution of
an aluminum compound to the slurry while keeping pH in
the aforementioned range. After the coating, recovery
by filtration, washing, drying, etc. are carried out,
if necessary.

25 Concentration of titanium dioxide pigment as
solid matters in the aqueous slurry is in a range of
50-800 g/1, preferably 100-500 g/l. At a higher

concentration than 800 g/l, the viscosity of the




20 pignment, followed by addition of an aqueous sol ution of 25 Fn | um num
conpound to the slurry while keeping pHin the aforenenti%%%ﬂlﬁégggglAfter
the coating, recovery by filtration, washing, drying, etc. are carried

out, if necessary. Concentration of titanium dioxide pignent as solid
matters in the aqueous slurry is in a rafge of 50-800 g/l, preferably
100-500 g/I. At a higher concentration than 800.§/I, the viscosity of the
11 July, 20062EPCCHGUEIHT TN drsr B d Srigh HilgH: turak Ll fevat toatohgtloe t he
surfaces of particles of titaniumdioxide pignment with the hydrated oxide
of al umi num wPPFTBESKard PeréandiEs OF hdrabismntd oy isle P kwricht Wit on than

50 g/l the 5 [pdustrial scale operability will be |owered. The al um num
conpound for %HFSE58F65§3 oFAEeu@ds 2 WH el el Reodianf dlurRshduct,

al um num sul f | umi numnitrate, alum.numchloride, etc. For the pH
adj ust nent , a@?%?ga%oﬁﬁoﬁnggwﬁﬁbF&&qﬁﬂqrﬁﬁﬁﬁﬁhi E”idﬂ%é¥§%1gﬁ%h as sul furic
aci d, hydrech i cLd, .. and _ar.gani c _aci.ds _such as acetic acid,
fornic_acig, 5@?%?F§g%g F%%?Saﬁpgrgaéi&tébﬁﬁéﬁh%§igﬁ@ﬁ”ﬁa'sodiun1 _ _
hydr oxi de, pOtaSS'U”‘hy@ﬁgxhﬂﬁmiﬁGEDEbﬁ,o%h%-f%%“t%ﬁs %ﬁﬁﬂxxéé The titanium
di oxi de pi gnent produced in the presenp i nventTon has“an-average particle

slZze I n a includes, for example, sodium aluminate, aluminum

sulfate, aluminum nitrate, aluminum chloride, etc. For
the pH adjustment, acidic compounds including inorganic

10 acids such as sulfuric acid, hydrochloric acid, etc.
and organic acids such as acetic acid, formic acid,
etc., and inorganic basic compounds such as sodium
hydroxide, potassium hydroxide, ammonia, etc. can be
used.

15 ' The titanium dioxide pigment produced in the
present invention has an average particle size in a
range of 0.1-0.4 pum (measured by electron microscopic
picture), and a range of 0.1-0.25 um is preferable.
Crystal types of anatase type or rutile type can be

20 used in the present invention, and a mixture of both
types can also be used. Process for producing
particles of titanium dioxide pigment for use in the
present invention is not particularly limited. The
particles can be obtained, for example, by the so

25 called sulfate process of hydrolyzing a solution of
titanium sulfate, or by the so called chloride process
of gas phase oxidation of titanium halide.

The titanium dioxide pigment produced in the



range of 0.1-0.4 pm (neasured by electron m croscopic picture), a range
of 0.1-0.25 pmis preferable. Crystal types of anatase ty%hDQ¥L§§89|e type
can be 20 used in the present invention, and a m xture of both types can
al so be used. Process for producing particles of titanium dioxide pignent
for use in the present invention is nat3 particularly limted. The
particles can be obtained, for exanple, by the so 25 called sulfate process
of hydrol yzi igressot uirvanbiontheankudispefatbilotybyft hetsoogal Itden
chloride process of gas phase oxidation of titanium halide. The titanium
di oxi de pi gmefit pFo@liced The HerErRibL 1 id00Gsr i prfesered | hwehsi on has a
di spersibility of not nore than 20 kg/cnR. The dispersibility herein
referred t0|%% LefrreR N FhE tFrel oV iowi RECPEEREaar e: (Eval uati on

procedure for persjbilit | tani um di oxi de pi gnment, 500 g of
freeze- pulverfgég' ‘é%%E %%l?PfS%h?R%E%h@lEl7EB made by Sunitono
chem cal ., Ltd.), | ead, stearate are m xed ether. in a

j ui ce ﬁlng for 5 ﬁlﬂ&%) ﬁﬁgﬁqﬁ%pl l%%}geengﬂﬂ%H thB ugh®d Labo 10

st b e o IR T ok i
b o s e IS A P e ] SO o 1ol T

stearate are mixed together in a juice mixer for 5
minutes. The mixture is melt extruded through a Labo

10 Plastomill biaxial extruder, made by Toyo Seiki
Seisaku-sho, Ltd., over one hour, while setting the
resin temperature to 280°C and providing a 1,450-mesh
screen at the discharge end. Resin pressure both at
the time of initiation of extrusion and at the time of

15 extrusion for one hour are measured, and a difference
in the resin pressure therebetween is defined as a
dispersibility.

The present invention also provides a resin

composition, characterized by comprising the

20 aforementioned titanium dioxide pigment énd plastic
resin. The resin composition can give moldings
substantially free from processing failures such as
lacing, pinholes, etc. or projections of poorly
dispersed particles of titanium dioxide pigment from

25 the molding surface and thus with distinguished surface
smoothness and gloss.,

The plastic resin for use in the present

invention includes, for example, thermcplastic resins



15 extrusion for one hour are neasured, and a difference h t he Sg'n
pressure therebetween is defined as a dispersibility. The
invention also provides a resin conposition, characterized by conprising
the 20 aforenmenti oned titani um di oxi de pignment and plastic resin. The
resin conposition can give noldings substantially free from processing
failures such as |acing, pinholes, etc. or projections of poorly
di spersed par 8i€hegsobotlivicdsifum diepdirde Rt lgrmeimy ¥ ram @sidderewidi ng surface
and thus with distinguished surface snoothness and gl oss. The plastic
resin for usePPAYERFTEPEsERE 1IN NV ive$ imclanEinednineahpseics,
thernoplastic resins 11 July. 2006 14 such as polyolefin resin, polyvinyl
chl ori de resi fit<- poP}&t FrEFEOreSitt I NABS 9%8dish susiyigfeathonp bl 281 %s,  etc.
and thernn-settigg resins.,such _as phenol resin, . urethane resin,
unsat urat ed pof§EEFBF FESER elESAtHRG s B BFE HatS T €ihs Al be used
w t hout an ticular restricti.on. M xing proportion of the titanium
di oxi de p¥gn§% s°ts P%gs ngffélpgsfﬁni%mhégﬁﬁgﬁﬁghﬂ%ﬂlipylinited, but
the titani um dipxide;pi.gpept  isysed in a 10 range of 0.01-900 parts by
. t ) . :
wei ght, prefera ?y ﬁ:g-zgg_ 6arts_§y wei ght, on the basis of 100 parts by
veight of the plastic iesifg ¥abhBueiaddi ¥aR bkl 2liqe known to
those skilled in the art, suCh as a
plgments to the plastic resin is not particularly
limited, but the titanium dioxide pigment is used in a
10 rangé of 0.01-900 parts by weight, preferably 0.1-200
parts by weight, on the basis of 100 parts by weight of
the plastic resin. Various additives or fillers well
known to those skilled in the art, such as a
stabilizer, a dispersing agent, a lubricant, an
15 antioxidant, an ultraviolet ray-absorbing agent, a
reinforcing agent, a loading material, etc. can be
added to the resin composition, depending on the
desired use.
The present resin composition can be obtained
20 by mixing the titanium dioxide pigment with molten
plastic resin with a'kneader. The kneader for this
purpose is the ordinary one such as an intensive mixer,
€.g. a uniaxial extruder, a biaxial extruder, a Banbury

mixer, etc., a roll mill etc.

25 Examples

The present invention will be described in

detail below, referring to Examples, which are merely

to illustrate embodiments of the present invention and
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stabilizer, a dispersing agent, a lubricant, an 15 antioxiflfl Iv. 3006
TRgE4&rﬂﬁTErial

ul travi ol et ray-absorbing agent, a reinforcing agent, a

etc. can be added to the resin conposition, depending on the desired use.
The present resin conposition can be obtained 20 by mxing the titanium
di oxi de pignent with nolten plastic restn with a kneader. The kneader for
this purpose is the ordinary one such as an intensive mxer, e.g. a

uni axi al ext rader noa bbastamcexﬂiuﬂEﬂﬁeaiﬂkﬂﬂﬁH%/Oﬁﬁ@&ﬁ,s%ﬁﬁﬁ,og.g%?l mll
etc. 25 Exanples The present invention will be described in detail bel ow,
referring to Exesphé&sinwkinchicar-e merely to illustrate enbodi ments of the
present invention and 11July, 2006 15 are not constructed as restrictive
of the scope Biampée gresent invention. Exanple 1 (Coating with hydrated

oxide of alumnum 5 Rutile type titani.um dioxide pi nt having an
average parti éFeasing gith Hydhakss ﬁ%&d?\ﬂﬁn?lQﬂﬂﬁﬁwfo prepare an aqueous
slurry containing 300 g/1 .of titaniumdi.oxide. | | ' lurry at
60C, ~0.30% of sodi um aRUhitn&t &Y5T tterrd 6P Wﬁ?lﬁ&%@%ﬁfﬁ

stirring to the slurry on_the hasi f t | ne. 4 it and um di oxi de
pi gnent, foll Sﬁeavwagﬁeﬁtal%lliclzia iscs)lnZ c())gp])elg Vﬁo% twr?%fsﬁ%‘ uric acid to coat

the water to prepare an aqueous slurry containing 300 g/1

of titanium dioxide. While keeping the slurry at 60°C,

0.30% of sodium aluminate in terms of Al,0; was added

10 with stirring to the slurry on the basis of the weight
of the titanium dioxide pigment, followed by
neutralization to pH 5.0 with sulfuric acid to coat the
pigment with the hydrated oxide of aluminum, and
further followed by recovery by filtration, washing and

15 drying at 120°C for 10 hours.
(Coating with hydrolysis product of alkylsilane
compound)

The above-mentioned titanium dioxide pigment

was pulverized in a fluid energy pulverizer, using

20 steam heated to 250°C (in an amount by weight 2.2 times
as larger as that of the titanium dioxide pigment under
steam pressure of 1.4 MPa) as a pulverizing medium,
while 1.0 wt.% of hexyltriethoxysilane on the basis of
the titanium dioxide pigment was added to the

25 pulverizer during the pulverization, thereby dry
processing the surfaces of particles of the titanium
dioxide pigment with the hydrolysis product of

hexyltriethoxysilane. The resulting titanium dioxide




pignent with the hydrated oxide of alum num and further ggiuogﬁgogy
recovery by filtration, washing and 15 drying at 120C for ;

(Coating with hydrolysis product of al kylsilane conpound) The
above-nentioned titani um di oxi de pignent was pulverized in a fluid energy
pul verizer, using 20 steam heated to 25D& (in an anmount by weight 2.2 tines
as |arger as that of the titani umdi oxide pignment under steam pressure of
1.4 MPa) as aPpoleefi ¥ihy hedhemeinaditiee refeamre®d ofo lex\fammlet Hoxysi | ane
on the basis of the titanium di oxide pignent was added to the 25

pul veri zer du¥¥%%g%ﬁe2pulverization, thereby dry processing the surfaces

of particles of the titanium dioxide pignent with the hydrolysis product
of hexyltriethoxysi| aneYd5HbYF &8uPEtPAYCEi PanhEmYditaiiedd ory i AAne006 16

igment will be hereinafter referred to as Sanple A Exanple 2 Hydrolysis
Brgduct of hé&@?t??%ﬁ%%&?@iW%n%rym8§°§ﬁﬁfé59eggt5h8r§u5ﬁ56€§éFﬂb on the

f | >itane fuds Subpecte BAUK:
T Exampl & 1.PERECH TRt TRy ong R L pRHTET Cof Pheksh BATB hoxysi I ane
N an amunt nLRdESPON Nd.d iy e O M J0LD. L EROE Ofe REXXLHL)GLhoxysi ] ane

on the basis e titanium di oki dé " pr gnent was a

pul verizer. Theqd@sulf imgfid A0 um ), 0xi dg.PigmERt sfbLhebe hereinafter

corresponding to 1.0 wt.% in terms of
hexyltriethoxysilane on the basis of the titanium

10 dioxide pigment was added to the pulverizer. The
resulting titanium dioxide pigment will be hereinafter
referred to as Sample B. The hydrolysis product of
hexyltriethoxysilane was prepared by adding 1 part by
weightrof water, whiéh was adjusted to pH 2 with

15 sulfuric acid in advance, to 9 parts by weight of
hexyltriethoxysilane with stirring, and used as such.
Example 3

Hydrolysis product of hexyltrimethoxysilane

was subjected to dry processing on the surfaces of

20 particles of titanium dioxide pigment in the same
manner as in Example 1 except fhat
hexyltrimethoxysilane was used in place of
hexyltriethoxysilane. The resulting titanium dioxide
pigment will be hereinafter referred to as Sample C.

25 Example 4

Hedrolysis product of hexyltrimethoxysilane

was subjected to dry processing on the surfaces of

particles of titanium dioxide‘pigment in the same




referred to as Sanple B. The hydrol ysis product of hexyltyjetho i.l ane
was prepared by adding 1 part by weight of water, which ﬁggﬁgﬁfééééd to pH

2 with 15 sulfuric acid in advance, to 9 parts by wei ght of

hexyl tri et hoxysilane with stirring, and used as such. Exanple 3 Hydrolysis
product of hexyltrinmethoxysilane was subjected to dry processing on the
surfaces of 20 particles of titaniumdioxide pignent in the sane nmanner as
in Exanpl e 1 BREBPE £Rat! RERYPPLE Aekeoopd Ithwd wds unetrdlyplace of
hexyl tri et hoxysil ane. The resulting titani_um di oxide igment will _ be
hereinafter rBFefred Po ]aéxzéﬁﬁn@e%hOXZ§lé>@@@p|W@S4 diylags ctfuct of

hexyl tri met hoxysi] ane _was subjected to dry praocessing aon the surfaces of
particles of gg?aBYgﬁ?ﬁYﬁdeBrBﬁﬁﬁénPfiﬁeﬁﬁét§&ﬁ§hﬁﬁﬁﬂﬁk33ﬁﬂxi?PP nmanner

i Ex | 2 t that th dr ol i d .
Pexyl 1 mot hoky 28T GHeS v TR FUAFSEE BR.ITERE. Kydrofs he TS of

hexyl trietho } e _r iLng titanium di oxide pignment will be
hereinafte? x%éééfgg?ég-t%saggﬁg%%lg'D. Exanpl e 5 Hydrol ysis product of

hexylnethylcngéiﬁﬁ¥éliane was subjected to dry processing on the surfaces
of particles of titanium 10 di oxide pignent in the same manner as in
Exanpl e 1 Hydrolysis product of

hexylmethyldiethoxysilane was subjected to dry
processing on the surfaces of particles of titanium

10 dioxide pigment in the same manner as in Example 1
except that hexylmethyldiethoxysilane was used in place
of hexyltriethoxysilane. The resulting titanium
dioxide pigment will be hereinafter referred to as
Sample E.

15 Example 6

Hydrolysis product of

hexylmethyldiethoxysilane was subjected to dry
processing on the surfaces of particles of titanium
dioxide pigment in the same manner as in Example 2

20 except that the hydrolysis product of
hexylmethyldiethoxysilane was used in place of the
hydrolysis product of hexyltriethoxysilane. The
resulting titanium dioxide pigment will be hereinafter
referred to as Sample F.

25 Comparative Example 1

Titanium dioxide pigment (Sample G) was

obtained in the same manner as in Example 1 except that

the hexyltriethoxysilane was not used.



except that hexyl nmethyl di et hoxysil ane was used in place Oil 1y.,2006
hexyl tri et hoxysilane. The resulting titanium dioxide pig u
hereinafter referred to as Sanple E. 15 Exanple 6 Hydrol ysis product of

hexyl met hyl di et hoxysi | ane was subjected to dry processing on the surfaces
of particles of titanium dioxide pignet in the same manner as in Exanple
2 20 except that the hydrolysis product of hexylmethyldiethoxysilane was
used in pl ace“gReRatikgdEndprle droduct of hexyl triethoxysilane. The

resulting titaniumdioxide pignment will be hereinafter referred to as
Sanple F. 25 Cbnparatlv%lﬁﬁ%hBWedFO?FFQnP&&WBPéx|§émﬁ#§néﬁt“@Sanple G was

obtained int sangdnann as in Exanple 1 except that _ the
hexyl tri et hox @é??%%% ﬁ%? Te%Ba. "445 Fy?52666E§8m€56p&r&ﬁﬁ@@tE%éﬁﬁ{e 2

Ti tani um di t ed in th
Exanpl 6 1 oxebpt T HAAC UL FTGE HER) of Pae- DB 0SBA%FN pi ace of 5

hexyltrleQ904%§l lggﬂﬁ ye Exanpl e 3 Titani um di oxi de pi gnent
(Sanple 1) was taln gqiéésane manner as in Exanple 1 except that

butyl triet howﬁm&z&@_@ ace of

Titanium dioxide pigment (Sample I) was
obtained in the same manner as in Example 1 except that
butyltriethoxysilane was used in place of

10 hexyltriethoxysilane.

Comparative Example 4

After coating with hydrated oxide of aluminum
in Example 1, the resulting aqueous slurry was adjusted
to pH 5 with sodium hydroxide, and then 1.0 wt.$% of

15 hexyltriethoxysilane on the basis of the titanium
dioxide pigment was added to the agueous slurry,
followed by stirring for 2 hours. - Then, the pH was
adjusted to 5 with sulfuric acid, followed by recovery
by filtration, washing, drying at 120°C for 10 hours,

20 and pulverization in a fluid energy pulverizer, whereby
titanium dioxide pigment (Sample J) was obtained.

Comparative Example 5

Titanium dioxide pigment (Sample K) was
obtained in the same manner as in Comparative Example 4
25 except that the hexyltriethoxysilane was replaced with
the hydrolysis product of hexyltriethoxysilane as used
in Example 2.

Comparative Example 6




10 hexyl triethoxysilane. Conparative Exanple 4 After coating wth hydrated
oxide of alum num in Exanple 1, the resulting aqueous slupégﬂ$&s2%3§

to pH 9 with
on the basis

slurry, followed by stirring for 2 houns. Then, the pH was adjusted to 5
with sulfuric acid, followed by recovery by filtration, washing, drying at

sodi um hydroxi de, and then 1.0 w. % of 15 hexyltriethoxysil ane

of the titanium dioxide pignment was added to the aqueous

120C for 10 hours, 20 arfdtpuliveridiab:iode ipianéhui dSamet gyLpulveeri zer

whereby titani um di oxi de pignment (Sanple J) was obtai ned.

Exanpl e 5 Tit &Fit@hngicoxindéhsi greme n{eBanpt eaK) imeBxamgbt @i hedxcapthehsame

manner as in Conparative Exanple 4 25 except that the hexyltriethoxysilane

WeCH Litre erv@rasjidiangraducised Hexylaee evhoxysi | ane as used

. Comparative Exanple 6 11July, 2006 19 Titani um di oxi de
gﬁtﬁé§t58¥dﬁﬁé@qﬁn the sanme manner as in Exanple 1 except

was repl aced
in Exanple 2

pi gnent  ( SanpP&*
that decyl.tri

5

Eval uati on™1

et NAS u%gd in place of hexyltriethoxysilane.

oim Aty Serpt e A5 K obt ai ned in

hoxysi | ane
Lpidee-l O, |

Exanples 1 to 6 and Cogparativ anpl 1 to'5 e left to stapd at
constant tenperature anggﬁﬁ e&i?y%étgﬁéﬁiﬂHﬂ%Q %ﬁgggamples P &%

10

15

20

25

and Comparative Examples 1 to 5 were left to stand at
constant temperature and humidity (temperature: 25°C
and relative humidity: 55%) for 24 hours, and after
they were brought in an equilibrium state, 1 g each of
samples was subjected to determination of Karl Fischer
water quantity at 100°C and 300°C by a Karl Fischer
water quantitative analyzer and its accessory water
vaporizer (both being made by Mitsubishi Chemical
Corp.)

Fyal . > (dj bility.

Samples A to L obtained in Examples 1 to 6
and Comparative Examples 1 to 5 were subjected to
determination increases in resin pressure to evaluate a
dispersibility accerding to the procedure for
evaluating a dispersibility as described before.

Evaluatjon 3 (lacing resistance)

At the time of the above~mentioned
dispersibility test, a strand die was provided at the
discharge end of the Labo Plastomill to visually
observe the molten product discharged from the strand
and evaluate the lacing resistance on the basis of

foaming state. Evaluation standard is as follows:

Comparative



and relative humdity: 55% for 24 hours, and after 10 theélggie géﬁgght in

an equilibriumstate, 1 g each of sanples was subjected t tion
of Karl Fischer water quantity at 100C and 300C by a Karl Fischer water
guantitative analyzer and its accessory water vaporizer (both being nade
by M tsubishi Chem cal 15 Corp.) Evaluatiton 2 (di nr ibility) Sanples Ato
L obtained in Exanples 1 to 6 and Conparative Exanples 1 to 5 were

subj ected to Edetlevatiisat i@n i Ner dases nion wassiabssresslrat taleval uate a 20

di spersibilit accordingéﬁo the procedure for evaluating a dispersibility
as descri bed %@?&P@ﬁloEv tat FeaM3nEl agisng liaditdtvarrdeeited-he time of the
above-nentioned _dispersibility test, a strand die was provided at the 25
di scharge end “SP1PRE 1CEE- Pl aEPBRILNE tg SviPadaliipy lobS&ees wesk ol t en product
di schar ged frgn1éhe strag?_ apnd eval uate the | acing resistance on the basis
of foaning stdfe“EvEfuat i ont SERABEr Y2Fs CRS SEFRLoME T OLENAYE - 2006 20

Eval uation NOEL'f ' ghserved at all. ~Evaluation 0: Foam ng was
slightly observed. ot Bdaid s Stas partial |y observed.

Eval uati on X: Foam ng S,.0 Y roughout .. 5 _Fval uation 4 (Heat
resistance) 4 g each O}A@ng%%ggj %t%t tc%haﬁ‘pg%tsa%n&f ifﬁo%@ﬁiﬁ‘gs“i to 6 and
Conparative ExampbesslitPoo6WaRd cComparative Examples 1 to 5 was

individually filled in an aluminum ring, 38 mm in outer
diameter, 33 mm in inner diameter and 5 mm in

10 thickness, and subjected to compression mclding under
pressure of 147 MPa for 5 seconds by a press, and then
the resulting moldings were heated at 300°C for 10
minutes. Hunter color system (L, a, b) of the moldings
before and after the heating were determined by a color

15 computer (Model SM-5 made by Suga Test Instruments Co.,
Ltd.) to compute color difference AE[={AL)%+(Aa)+ (A
b)?}"¥*]. The larger AE, the more considerable
discoloration and the poorer the heat resistance.

Evaluation results of water quantity, lacing

20 resistance, dispersibility and heat resistance are
shown in Table 1. It is evident therefrom that the
titanium dioxide pigment obtained by the present
process has distinguished hydrophobic property,
dispersibility and processing characteristics.

2> Furthermore, it is evident therefrom that the present
resin compeosition can give moldings with distinguished

appearance substantially without lacing.




individually filled in an alumnumring, 38 nmin outer d] ter 3 mmin
inner diameter and 5 mmin 10 thickness, and subjected to M

nol di ng under pressure of 147 MPa for 5 seconds by a press, and then the
resul ting nol dings were heated at 3000C for 10 mnutes. Hunter col or
system (L, a, b) of the noldings befor®eiand after the heating were

determ ned by a color 15 conputer (Mdel SM5 nade by Suga Test Instrunents
Co., Ltd.) to conpute color differencae ={AL)2+(La)2+(A b)2}112]. The

| arger LE, the nore considerable discoloration and the poorer the heat
resi stance. Evaluation results of water quanti ty, | acing 20 resistance,

di spersibilifty and |heat resistance are |shoun Table 1. It isygwl dent
therefromthat the; titanijumtéroxiaeipy g rrent o tal nedtadyngt he present
process has di stingui-sped |hydr oghapi c prlopBFt¥Y dispersibil Fte;'-?l Hrigpee
processi ng characteristicg. 25 Furthernoreksi¢n’ls|evi dent therefA®bm t hat
t he present | resin|conposiiti@rcanzgis¢ee | nol dgngs Wth g stingui shed
appear ance: sug§t alntl aI}{ y W thopt T g 11Jury, 2006 21 Table _
Di sper si - Heat—watef—tgtantit y?gg. .ggg:b(?i Hy+-es g,,tan nce
(kg/ cros) AE |1BBC30Q0CR(R) 3 Q1200 | 2500 5 o) 3.0
Ex. 3 C 1200 2500 5 © 3.0
Ex. 4 D 1200 2500 5 © 3.0
Ex. 5 E 1200 2500 5 © 3.0
Ex. 6 F 1200 2500 5 © 3.0
Comp. 200
G 3000 5000 X 0.5
Ex. 1 and more
Comp .
H 1100 2600 5 © 5.0
Ex. 2
Comp .
I 1500 3200 30 A 2.0
Ex. 3
Comp. 100
J 2000 3200 A 2.0
Ex. 4 and more
Comp.
K 1800 2800 30 O 3.0
Ex. 5
comp. L 11 2
Ex. 6 00 600 5 © 7.0

Evaluation 5 (powder color)

Samples A, G and L obtained in Example 1, and
Comparative Examples 1 and 6, were subjected to
compression molding in the same manner as in Evaluation

5> 4, and powder color of the resulting moldings was

measured in terms of Hunter color system (L, a, b) by a
color computer (Model SM-5, made by Suga Test
Instruments Co., Ltd.). The lower the L wvalue, the
lower the whiteness, whereas the higher the b value the

10 more yellowish the color tone.



Ex. 1A120025005(c) 3.0 Ex. 2B120025005(c) 3.0 Ex. 3C120025002&égﬁ.0 Eéi
4D120025005@3. 0 Ex. 5E120025005(c) 3.0 Ex. 6F120025005(c) 3. -

G30005000X0. 5 Ex. land nore Conp. H110026005(c)5.0 Ex. 2 Conp.

| 1500320030A2. 0 Ex. 3 Conp. 100 J20003200I L2.0 Ex. 4and nore Conp.
K180028003003.0 Ex. 5 Conp. L110026005(g}7.0 Ex. 6 Evaluation 5 (powder
color) Sanples A, Gand L obtained in Exanple 1, and Conparative Exanpl es
1 and 6, were subject ed Eveluadmyressionl twldf mgpwaet heo saneamanskeowas in

Eval uation 5 4, and _powder color of the resulting noldings was
in Table 2. The titanium dioxide pigment (Sample A)

obtained by the present process has substantially
equivalent whiteness and color tone to those in the

5 case of no coating treatment with an alkylsilane
compound {Sample G). It seems that discoloration even
by heating at drying or pulverization is hard to occur

because of the excellence of the heat resistance.

Table 2
Example Sample L B
Ex. 1 A 98.5 1.3
Comp. Ex. 1 G 98.6 1.1
Comp. Ex. 6 L 98.0 1.8

INDUSTRIAL APPLICABILITY

10 The present process provides titanium dioxide
pigment with distinguished hydrophobic property,
dispersibility and heat resistance. The titanium
dioxide pigment is useful as a colorant for plastics,
especially useful in the field of thin film p:ocessing

15 requiring a lacing resistance. Furthermore, the
present resin composition can give moldings
substantially free from processing failures such as
lacing, pinholes or projection of poorly dispersed
particles of titanium dioxide pigment from the molding

20 surfaces and thus with distinguished surface smoothness



measured in terns of Hunter color system (L, a, b) by a cg ﬁrécoﬂﬁiier
(Model SM 5, nmade by Suga Test Instrunents Co., Ltd.). Th L

value, the |ower the whiteness, whereas the higher the b value the 10 nore
yel l owi sh the color tone. 11July, 2006 22 Evaluation results of powder
color are shown in Table 2. The titani uaBdi oxi de pignent (Sanple A)
obt ai ned by the present process has substantially equival ent whiteness and
col or tone to2Ro§doSE-the 5 case of no coating treatment with an

al kyl silane conpound (Sanple G . It seens that discoloration even by
heating at drying or pulverization is hard to occur because of the
excel l ence of the heat resistance. Table 2 Exanpl eSanpl eLB Ex. 1A98.51.3
Conp. Ex. 1(98.61.1 Conp. Ex. 6L98.01.8 | NDUSTRI AL APPLI CABI LI TY 10 The
present process provides titaniumdioxide pignent with distinguished

hydr ophobi ¢ property, dispersibility and heat resistance. The titanium

di oxi de pignent is useful as a colorant for plastics, especially useful in
the field of thin filmprocessing 15 requiring a |acing resistance.
Furthernore, the present resin conposition can give noldings

substantially free from processing failures such as




| aci ng, pinholes or projection of poorly dispersed partic of titani um
di oxi de pignent fromthe nolding 20 surfaces and thus mﬁthiﬁiggFﬁégéshed
surface snoot hness 11July, 2006 23 and gloss. 1 1july, 2006 24 CLAIMS A
process for producing titaniumdioxide pignment, which conprises a step of
coating a hydrolysis product of an al kyfisilane conpound represented by the
followng formula (1): (C6H13)n-Si-R | 4-(n+tm RM (1) (where Ris an

al kyl group having 5 or less carbon Gt&AMES R is a hydrolyzable group, and
nis an integer of 1 to 3, Mis an integer of O to 2, and n + m:-5 3) by
dry processing-on surfaBeBrofepar fioel egodtictinganiidmnidimoxdideiplgnent . 2. A
process for producing titani um dioxide pignment according to claim]l1,
wherein R i sPh9ReRhoxyhighoGpmbriaasebhekgrgeduscading @r doube Fuais
produci ng titani um di oxi de i gment according to claim1, wherein the
particles of PTRGUETt3hi @ @IEBW‘8@16P§n€ﬁfﬂpp§n§btr§ipﬁé*§e[‘jlfe‘jptﬂ}&/érfiezati on of

titaniun]diOx%gflg&gggn%oégufafkfﬂg

(CgHyq )0 =S8R ;i _(im) )
R m

(where R is an alkyl group having 5 or less carbon
atoms, R' 1s a hydrolyzable group, and n is an integer
of 1 to 3, m is an integer of 0 to 2, and n + m = 3) by
dry processing on surfaces of particles of titanium
dioxide pigment.
2. A process for producing titanium dioxide
pigment according to claim 1, wherein R' is a methoxy
group or an ethoxy group.
3. A process for producing titanium dioxide
pigment according to c¢laim 1, wherein the particles of
the titanium dioxide pigment is obtained by
pulverization of titanium dioxide pigment in a fluid
energy pulverizer.
4. A process for producing titanium dioxide
pigment according to claim 1, wherein the fluid energy
pulverizer uses a gas as a pulverizing medium and the
hydrolysis product of the alkylsilane compound
represented by the formula (1) is added to the
pulverizer during the pulverization of the titanium

dioxide pigment.



energy pulverizer. 4. A process for producing titanium dioxide i nt
according to claiml1, wherein the fluid energy pulverizerléggghgﬂggi as a
pul veri zing medi um and the hydrolysis product of the al kyl silane conpound
represented by the formula (1) is added to the pulverizer during the

pul veri zation of the titanium dioxide pEgnment. 11July, 2006 25 5. A

process for praoducing titaniumdioxide pignment according to claiml,
wherein the fldird energy? pHoFESSz do o dielng skl tapily ed i 2% hde medi um

and the al kyl si.l ane _conmpound represented by the fornula éﬂ),is added to
the pul verizer P4PPRY BREFEPVEr IEPatGiGH Mfl 4 HEhe kg kmank hen oh wid denprgYent .

6. A process for Qroducin titani um di oxi de I gnment according to claim4
or 5, wherein PH&EFyZSpr gé@EsiSﬁﬁaf“s 3Gary Pl VSt 2N PP morRDd hay
process for pr ' Ltanium di gxi de pi ng .accqr di ta claiml,
wherein the hy%?gf%ggégn%rgaﬁEPUB fﬁ@rgﬁfaggf{ﬁﬁ%t@ﬁ%ﬂ%ﬁﬂﬂgfk gh%j%%ted to
dry processingyl n L fr,om.Q.01.to 3.,0 w.. %, .in te of the
al kyl si | ane cﬁ%ﬁéﬁgg%ﬁgﬁﬁeﬁng?gaggr Fﬁghgﬁté&qJ W%ﬁ%ﬁﬁﬁ§ﬁﬁ%ﬂnﬂ#fgh? A

pi gnent according to claiml,

process for produg iign téiap| 48 giﬁaé'éﬁf-‘, : . :
wherein the titanium dioxide pighent is coated with an inorgani c conpound

in advance. ¢, A process for producing titanium dioxide
pigment according to claim 4 or 5, wherein the dry
processing is carried out at 120° to 300°C.
7. A process for producing titanium dioxide
pigment according to claim 1, wherein the hydrolysis
product of the alkylsilane compound is subjected to dry
processing in an amount ranging from 0.01 to 3.0 wt.$%
in terms of the alkylsilane compound on the basis of
the titanium dioxide pigment.
B. A process for producing titanium dioxide
pigment according to claim 1, wherein the titanium
dioxide pigment is coated with an inorganic compound in
advance.
9. A process for producing titanium dioxide
pigment according to claim 8, wherein the inorganic
compound is hydrated oxide of aluminum.
10. A process for producing titanium dioxide
pigment according to claim 8, wherein the hydrated
oxide of aluminum is coated in an amount ranging from
0.01 to 1.0 wt.% in terms of Al,0, on the basis of the

titanium dioxide pigment.
11. A process for producing titanium dioxide



9. A process for producing titanium dioxide pignent according to claim 8,
wherein the inorganic conpound is hydrated oxide of alum 1y, 20

process for producing titanium dioxide pigment according to clai m 8,
wherein the hydrated oxide of alum n%n is coated in an anmount ranging from
0.01 to 1.0 m.%in ternms of A1203 on“the basis of the titanium dioxide
pignment. 11. A process for producing titaniumdioxide 11 July, 2006 26

pi gnent acgo t has a
G Sper si bi TEry "or cer S e, Mol e AT B TR o
conpri ses adx;pbrsl‘aﬂliitjanfdmtxnd@ thiagn20ktg/cotit ai ned by the process according
to claiml1, and a plastic resin.

12. A resin composition, which comprises the titanium dioxide pigment

obtained by the process according to claim 1, and a plastic resin.



