; e3e' ~' {<F6PTZenl DESCRI PTI ON PROCESS FOR PRODUCTI ON OF TI TANI UM DI OXI DE
Pl GVENT AND RESI N COVPQCSI TI ONS CONTAI NIl NG THE Pl GVENT TECHNI CAL FI ELD The
~present invention relates to a process for producing titanium di oxi de

pi gment with distinguished processing characteristics and 5 dispersibility
into the plastic systemand a resin conposition conprising the titanium

di oxi de: pignment produced by the process. BACKGROUND ART The titani um

di oxi de pignment is hydrophilic, 10 hi;s affinity toward organic
resins is lowand its dispersibiIiggﬁgggﬁﬁ??$ing ability into the plastic

systemare low Parti cgkgq:l?%%:ig)l?%ﬁ{,?ﬁggg {)Hﬂﬂmsi ng, - | aci ng

(foam ng) or pinholes are 0 occu 0 water -contained in the

titani um . di oxi de 15#“ E@E Y %N nﬂlﬁ i dﬁgown to.coat the -
surface of titanium dioxide Blééirgr[eérﬁ*wmf[ﬂ an oreg]gnl C %il I'cone conpound to
give an affinity toward pl astd éﬁﬁﬁyihﬁﬁﬁ% GePhobi ¢ property both
thereto. Anong the organic s%#ﬁ%g 0 gygﬁg%aﬁydrolyzable al kyl si | ane
conpounds are widely used in the plastic-resin field. This is because the

hydr oxyl grou r is products react with the hydroxyl 2 groups
present on thgigﬁﬁgg%g’gh%ﬁﬁ{aniun1dioxide pi gment to form chem cal

bondi ng, thereby effectipyel y..Imprqvi.ng the hydraophobic property of titanium

di oxi de pi gnent and theTé%f %ﬁ%%#oﬁéﬁ'f%ﬁi?% 5151':‘?5‘31 HFeFRFS t he

al kyl groups ehyt r:ol.ysis I . the other hand are inert toward
r B?o%@gﬁi&y Stfta?xd.l I %1%)8%@36 pignen |"(/]iaf[r}§/

t he organi ¢ conpounds, have i ngui’s to plastic resin

speci es. Howedektig n%ﬁlehyp&la%e@%%ﬁ ?ﬁgg%}%%p%ﬁ%bég 404 hydrol yzabl e

al kyl sil ane conpounds with a disting IcC property have a | ow

heat resisbandéspardibliaitiyt dpiteMtlicop1de RO PR 4 harem| th has such
probl ens that the pignment powder turns yellow sSh by heating 1n the drying

and pul veri zi agmpeeps iand cbhptusther mowe thitenihas tdieiRldigigmealso turn
yel | owi sh. DI SCLOSURE OF THE | NVENTI ON The present invention is to overcone
t he af or ementPbREdcpHobletbeoprohespri or art .and provi de a process for
produci ng titani um di oxi de pignment with a 20 di stingui shed bal ance anong

t he hydrophobic property (that is, affinity toward resins), the

dispersibilit%hgggg?ﬁgs Eﬁﬁt resi stance, and particularly with suitable
t

application t filmprocessing and al so provides a resin

conmposi tion conpri si_ ng Lhe Litapium §§Ogiigxi de pigment produced by the

OF OCESS. e 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



As a result of extensive studies to solve the problens, the present

i nventors have found that the 3 titanium di oxi de pi gnent can be given

di st i ngui shed hydrophobic property and dispersibility and al so a

di stingui shed heat resistance by coating a hydrolysis product of a specific
organosi | i cone conmpound on the 5 surfages of particles of titanium dioxide
pi gnment by dry processing, and have established the present invention. That
i's, the preserdupfiviendsom: ppOVtHeSsarpreeess kokaprieduciing: ildd ani um di oxi de
pi gnent, 10 characterized by coating a hydrolysis product of an al kylsil ane
conpound repriesesitedbyfdhe tobhovhbgbbadimba €hkrebGbR ffed)i~&i L R4_f n+m)
(1) Rm[Ris an alkyl group having 5 or |ess carbon atons, R is a

hydr ol i zabl elrngrouping tilse amydntvegeriof ptoper8y mflbiitsndmm riiegeardeof 0 to
2, and n + m< 3] by dry processing on surfaces of particles of titanium

di oxi de pi grgremerBESTA/ODE RFORE CARRY| NGV OUd FHESENYENESONsThe present

i nvention provides a process for 20 producing titanium di oxi de pi gnent,

char act e zéd T doattitiRy &l khydroryers of othet hpfiram valiky bgickdase sc mpound
represented by the fornmula (1) on surfaces of particles of titanium dioxide
pi gment by ﬁﬁgﬁﬂééFﬂhﬂ affent RHEt af RYFrgr Bop BF9aNkY ScMasenesmpound has
7 or nore 4 carbon, . atons, the heat_resistance will be considerably

| over ed. EvERN WSt it SEES M Wi 1 9C a3 Le k1 1 FRnEOCBABELAE K&PRg 6 carbon
at ons was t%i% iE3but was found the hydrophobic property and dispersibility
5 unsatisfacgbry.%'n the present invention, it seens that

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



chem cal reaction and bonding of the hydrolysis product of an al kylsil ane

. conpound with the hydroxyl groups present on the surface of titanium

di oxi de pignment can 10 be made liable to occur by dry processing and the
surface of hydrophilic titanium di oxide pignent can be fully coated with

t he hydrol ysis product of the al kylsilane conmpound thereby. That is,
titani um di oxi de pignent with high 15 hydrophobic property and affinity
toward pl astittaesim danxbdeobt gmeed, canemeatyiveastdione radqdngt oup has 6
carbon atons, even if other al kyl groups have not nore than 5 carbon atons,
as shown by hyérapkybse| mnepeonpoend déppesenfdd iy tdrel faorsala (1). In
case of an 20 al kyl silance conpound, all of whose al kyl groups have not
more than 5 ¢bybbroat ohed[Acshseesfishance aydometidg m thelddrymids (1)] the
hydr ophobi ¢ property and the affinity to organic conpounds are |ow, and any
desired chark¥@etFst?Es? canneifbe obpannedlavenshyrotipp@s! proddssi ng.
Hydrolizable group (R _in the fornmula) is not particularly Iimted and many
be a haIggeﬁé%é%é%SeP%yﬂ?BR%?l@?oﬂﬁ, et-eniupudippéfer aBigpeng &Y al koxy

5 group, mhh%p is hard to generﬁ%e har nf ul .secondary products and having a
di sti ngui shetf 5tRBTTTI 29t F89nbrEcdesFPRALENERat En@ &SESYy group is a .
met hoxy gr o%g_tvoé'n@no et hoxy group because of the distinguished 5
hydrol i zabi Iity. uf}hernnre, it is desirable that n + min the forrmula is
1 or 2 because the re i.on. sit i hydroxyl group.present on the
surface of the titaniSﬁ%%?dygﬂégﬁ?Séégfgggelﬁg 3%§93iP58E&%e§p§Cific

exanpl es of dihe-aldyisl | d0: ompouadsahngl 4desheyLhEhiet hoxysi | ane,
hexyl tri et hoxysi |l ane, hexylnet%y di mret hoxysi I ane, g

hexyl metihy| diretrhexysi | ane, b et&oat W ch H?@r@@yg§§d abaneon ¢l Bna

conbi nation of at least two thereof. In the presen? invention, the

hydrol ysi s B kyleducing efa@isound sidprosept edusgdehy bydiglysiys of the
hydrol i zabl e group of al kyl silane conpound, or oligomers or polyners having
si | oxane boddsrprigducded by pol ycondensation of silanols thensel ves, and may
contain a portion of unreacted al kyl silane conpounds in 20 such a range as
not to spoil the object of the present invention. The dry processing is
defined as a net hod fodcgga L, Dg—hemparticle surface of titanium dioxide

pi gment with the hydroryS|sﬁ%rgducth?{aﬁm | kyl si Kahe 25 conpound by
contacting the titanium di oxi de 6?gnent wi th the al kyl silane conmpound or
its hydrolysis product in a gas phase. So long as the coating treatnent is

conduct ed b%qugt%%tEﬂ%f&h%%%JﬂM%SMfAB(%u%}(%ggg éé}ggn atoms, R'
is a hydrolizable group, n is an integer of 1 to 3, m
15 1is an integer of 0 to 2, and n + m £ 3] by dry
| processing on surfaces of particles of titanium dioxide

pigment.

BEST MCDE FOR CARRYING OUT 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



6 gas phase, such coating treatnent falls under the above-defined dry

. processing. In other words, it is not necessary that the titani um di oxide
pi gnent, the al kyl silane conpound and t he hydrol ysis product of the 5

al kyl sil ane conpound are in a dry state. Wen coating with the hydrolysis
product of an al kyl silane conpound repgesented by the formula (1) is
carried out, for exanple, by the so-called wet processing in which the
titani um di oxdadeomi gtrens, | shdOheadt aebivikbhckheiallkWesideang rmmoupd in a
| i quid nedi um such as water, an organic solvent, etc., hydrolysis rate of
al kyl si | ane lconpoemd i Bvénweeedprocesgeng Wilhhdeol ywaed,l sidlayeondensati on of
silanols thensel ves preferentially proceeds, or reactivity of 15 silanols
with the hydraxgdund oupsipg eSendarbont htomar ase tafl etihe bhitt arisumairoki de
pigment is lowered in an al kaline range of slurry pH nmaking the coating
with the hydhs yeidrophwelets paederby cendudispPusthéditivn a neutral to
acidic range of slurry pH, the titanium 20 di oxi de pignent coagul ates by
itself aml Pre@pitEP®Y- the slurry viscosity increases, accordingly, in
i ndustrial scale, mxin nd stirring become hard and thus_uniform coating
is hard to obtain. Thel™ry priotesePhg - AE§ beCRar ifede6TE BRaE5 ni xing the
titani um di oxi de pignent and the drol ysis_product of an. al kyl sj| ane
conpound toé%??&ﬁé%%1%?%ﬁ%ﬁp%p@@aq%??$+%g,OEtEb? EﬁgrgiyﬁﬁéonﬁguFﬁtanium

compound t oget e I BpER SErTeS = .
as a pul veri 21 fg. mch U 1HE HyQPOTYAT s*br Babet Y-SR 41 k§iSPone compound

prepared | nadwange s Afded, é@eofu&y%ﬁzgﬁ,g%xzaewg%gm%ﬁ% pLgment i

pul verized in a fluid energy pul verizer using steam as ul'veri zi ng

medi um 18N dekyl=sid anemAUsLhi sl &Sy adisdetoihheapy! ¥BEI zer, where
pul verization of the pignment and coat’l ng ¥reatnent can be carried out at

the sane ti merfHes ds Hyaf@iabl &: ditdsiphedesabhe pogMsaracsw bk f1ow
type 10 pul verizer such as a jet mll as a fluid energy pulverizer because
of a good putnéni zatdten efiftitcitene yhadih by st stpngdisbedri oher-mscibility.

In case of procedure ~1, a gas as a pulverizing nediumcan be air, steam
etc., and i ¢lkotl sgdetieculcandourid mhetkbyn case 15 of procedure ~2, the

al kyl si I ane conpound reacts with steamto produce hydrolysis product, which
successi vel y coats ti tfAiturhsdi dditdaipigrimxiduaptgmgnandiphebsghe of steam
for effﬁ tiﬁ§|¥ c%rrying out the hydrolysis of the al kylsilane conpound can
be experPmeRYSIrRPIoF iGerematdd and jaf THirekter dpPwar® Rb2Sthe tefperature of

dry processin o1 -, _300C, .becauyse the reaction of the drolysis
product of gﬁ%a ﬁyF%%P&H@ oﬁﬁﬁﬁh@%&iﬁ?ﬁqMQWEMﬁ%5§4 Y JepspF eSent on the

curtace of LLLBNURZAY 00,00 ) STRIL, oA [Uriber, roceed Lo gLialy more

uni f orm coat i ng. To conduct e dry proces

tenperaturechange, cLheRulatehiZed AR iy Naal efh £91 {Ne. 4l or ement i oned

terrper ature range i1n
compecund 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
particulafly limited and many be a halogen group, a

hydroxyl group, etc., but preferably is an alkoxy



8 ‘advance or the gas as a pulverizing nediumis heated to the

af orenenti oned tenperature range in advance. To prepare the hydrolysis
product in advance in the procedure ~1, it is recormended to mx the 5

al kyl si |l ane compound with water, and the concentration of the liquid

m xture is set to a range of preferablg 5-95 w.% nore preferably 60-95
w.% It is preferable to adjust pH of water or the liquid mxture to a
neutral to agidip, rehgeh bechase thegkydraltysihs rifidarsquraocked; ef ficiently.
In an acidic range, pol ycondensates of hydrophobic hydrolysis product wll
be hard to fefegduans e#hdshahéngi at dietdagulehedsisnatidndied ast ais aqueous
liquid m xture. Thus, the pHis adjusted preferably to a range of 0.5-6,
nore 15 prefftEdl§ealsakle ybati hha Adkoral gramge isaddinsdroxnf graoonpatible
agent such as a lower alcohol, etc. thereto can facilitate handling of the
mxture as &% SfUeDUICFY qUT g REGRESETRE Kjar Oiysiegnisdest can be used as
such, but en it contajns a considerable 20 quantity of water, it is
preferabﬁ%wﬁ§Qﬁﬁ% g%fihEYquaEFFF?eﬁmoﬁﬁteﬂtbéﬁoﬁ€ﬁéﬁ&¥ﬂﬁ prddort iton of

t he hydrolysis. product of an al kyl sil ane conpound for use in the dry
processing i's lprlfoe? T a ?V“%f?)ﬁ%. RF . 6o PRERESBr E?‘&r E6RF TG ST 25 wt . %

int f .t S| d t he basi f _the titani di oxid
piarent . vndh The S Opbt 1 Oh 1 40T S0 ERAR ehet Blir ST ey
desired efoEﬁtéﬁﬂhﬁ"&iégF %?%ﬁ ghtmggéeﬁgrgbgggaggﬁle_9 upper limt value

any expectable effect, IC orresponds to thé a ion of such excess

proportion of the al kydisidang compaynds SANPAL Q?kg?"si‘ilﬁ?l@: This is

econonmi cal | y di sadvantageous. 5 In the present Invention, it is preferable

for attaini ngrgesinadl thehadaci &y st + Chet hOkySXagRLe, inprovenents in
weat her resistance, a |light resistance, etc., or inprovenents in

product i vi t Ynexatlc ritet hisey pialdrie) dse0f 1itétiapl dpmdt ke ipagaent provi ded
with a 10 coating layer of an inorganic conpound on the surfaces in advance
in such a ragylastiotldietdpoits tenobj ot . of whhehpecesebt useantion. Such

i norgani ¢ conpounds include, for exanple, hydrated oxides of alum num
silicon, tiRloAs ¢hilima etanbigratiwi robholsphezes swehthsrasfal umi num
phosphate, -etc., so far well known in this technical field. The coating can
be nmade with a conbi nath dioPLRSqHast st t¢rer eblhe hydrglrsisnecessary to

con g TS AR S USRI e oo
hydrolizable group of alkylsilane compound, or
oligomers or pclymers having siloxane bonds produced by
polycondensation 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 hydrolysis 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



uncoated surfaces within such a range that the desired characteristics can
. be obtained. The larger the total coating anount of the inorganic conpound,
the nore liable a porous coating layer is to be fornmed to make 25 the
pi gment hygroscopi c. Above all, the hydrated oxides contain bound water,
maki ng the water quantity of the titanikum di oxi de pignment higher. In case
of nol ding plastic resin conpound conprising such titanium 10 di oxide
pi gnent, pard¥iewblaasy, i puchseoetingl diregtiee tr €sild s ntraidhivhd i | ns,
processing failure due to the contained water is |iable to occur. Thus, it
i s preferabl@?Fatdehenedt arycoapicagsamunt Ins orhde aorsissmald ixs possi bl e.
The specific upper limt of the total coating anbunt depends on the species
of the inor it LPOURY, that the maxpmibm sipréfier ablgyerftor theanpl e, 1.0
wt . % each of the hydrated oxide of alumnumin terns of A1203, the hydrated
oxi de of 10 ¥ LON 39 tePHROBRASEDY, thRdhYHE CPES share dafctalafivitiem i n
terns Offﬁlzaggf on the basis of the titanium di oxide pignment. The desired
char act eri std %%éh%ﬁ?o%@%?%%ﬂdméF?,leatﬁéYtéﬁéFecoating anount is at
| east 0.01 wt.% and thus a range of ,0.0[.to 1.0 .%is nmore 15
preferable. The titeuﬂﬁhﬁ%i%&?ﬁgn%iﬁﬁ%httQFtHBHFOﬁ%QléoﬁFPﬁﬁcﬁafgf of an
i norganic c : I I | ight resjstance, and.thus plastic
resin conta%ﬁ?%g' d%ﬁﬂﬁ#?%ﬁ¥ﬂﬂ§%?%§igéﬁﬁ?gﬁgﬁ?gmkyhgﬁ? FﬁgmB&Qtﬁﬁd | ayer 20
under goes dij td fadin expgs ~ iolet rays, or its
deconpositiéﬁﬁ?%ﬁggé%fgm%gbn%?%dgx#ﬁﬁ?%é %?egéﬁtg?ngé%égénwﬁﬁ is desirable
to use titaRidyv=disaxide pigHEMm 7 4 h f shydrat ed
oxi de of aIELinun1in€gdvance. Cbg§§n%g§§?%ﬁ%5d%§ggg%eggﬁg%ﬂg of  al umi num
can facilld t atom tsueh wipgr aiHons ias] defwes atéRPouiyYiAda PYbMeri zation, etc.
in the steps of producing titaniumdioxide pignent, and thus such coating
i s al so i ndusthiial Ispadesis ablteer, dil Hrgoaids ngobwdnnf efchydrated oxide of
alumnumis preferably in a range of 0.01 to 1.0 wt.% nore preferably 0.05
to 0.5 wt. %YArcdyes sofr a2 onl kihes biomis ofmpotadi Usn Hoexidea, pbgnent .
Below 0.01 wt.%5 the desired Iight resistance is hard to obtain, whereas
above 1.0 WEYSHalifr byedsilygochi Irply ehndasatieomowhds Wwadeelsont ai ned in the
hydr at ed oxige is_liable to occur in case of plastic nolding where plastic
resin conpr FSEAGCLNE St Pratiarfrdiifd lde BiRafS i OPrieRvaesEditn ¢Ato thin
filmns. ating_wi.th hydrated oxi de of al um num can be carrjied out according
2 ALENS WX%Eot%gk LOX Y BTHURRB NGRS $1)tRdi ng an aqueous

to wel | "Known rethdds:
sol ution of QU 0 0 an _aguequs sl urr, of _titanium

di oxi de pi gﬁgﬁﬁfg?%"h?sg@%s?@%% ot‘W ﬁeoaﬂ%#e é’dj%%ﬁ‘ﬂbn‘%ls (]J_TFO%?-F?% ¥29 with an
aqueous sol ghi ; i-di-C a A 0 . and addi ng
an aqueous so|§?F§%l§? g%hggiéﬁg%@%#gghgﬁhopegaﬁg%ﬁ%ﬂgéﬁggﬂﬁé t%£§% aqueous
slurry of tth@nhyakdngg&gep%@dmdynyybdfgyIégﬁg%éﬁ( .ﬁﬂé¥1(§na£ aqueous
solution of an alum num conmpound to the slurry while keeping pH1n the

af or ement i onedtrangeo Atﬁdﬁctman@@awﬂualdﬁﬁpgﬂnyﬂ%éfﬂﬂﬁéﬁﬂﬁﬁ”h washi ng,
drying, etc. are carried out, if necessary. 25 Concentration of titanium

di oxi de2pi gAkarids pobhdnimatbegslianasheyadqueels sind prds ditfcdqange of
50-800 g/l, preferably 100-500 g/1. At a higher concentration than 800 g/1,
t he vi scosi ®y Bhet hburry2vaggesasyslimomgaiss sso aicgirdimatl wniifror m coati ng of
the surfaces of particles_of titaniumdioxide pignment with the hydrated

oxi de of th%@HﬁE¥%P1ISﬁélﬁar@lﬁéngoﬁ@@cﬁﬁiWHém@aéampmfIhamﬂ gohcentrati on

than 50 g/1 the 5 industrial ;scale operability will be | owered.
thus uniform cecating 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 @O when the titanium dioxide

pigment is pulverized in a fluid energy pulverizer



The al um num conpound for this purpose includes, for exanple, sodium

. alum nate, alum numsulfate, alumnumnitrate, alum numchloride, etc. For
t he pH adj ustnment, acidic conpounds including inorganic 10 acids such as
sul furic acid, hydrochloric acid, etc. and organic acids such as acetic
acid, formc acid, etc., and inorganic7basic conpounds such as sodi um
hydr oxi de, potassi um hydroxi de, ammoni a, etc. can be used. 15 The titani um
di oxi de pi gmeaingradgsedasnat helpeedering meerdtingn thes armiersaige particle
size in a range of 0.1-0.4 ~m (nmeasured by el ectron m croscopic picture),
and a range pfoduat go25aEualkylpiéherablospoCnys alepaymes iof ahadase type or
rutile type can be 20 used in the present invention, and a m xture of both
types can alsd dédededlo PRecBYsVESLzprodesi ) pheni chespobmentanisum di oxi de
pigment for use in the present invention is not particularly limted. The
particl es cdtrbeebbiafined, af bLueRaRPREIYDPULIE r$F 25 USAINed QA &% process
of hydrol yzin solutjon of titaniumsulfate, or by the so called chloride
process O dﬁgmgkﬁiﬁl%k?@aT?ﬁﬁuﬁf Mt aREUAShaPRge CoTRE I drtisehTdiiski de

i gnent produced,in the 1 resent inpvention has a dispersibility of not
e T han St Ofe ar TRRrEREM | bDCRR: BP v aR a6 SRt or mmed i n

the follow ng ; I i d for _di ibility) 5 500
of 1 Lani Uit e B Grert 500" BoGFAPh BegBiphFVEPFEad potVettiy ife esi 1
(Sum kacene dgnf05 ; fmde fy; Sunitoppechegical Co., Ltd.), and 20 g of |ead

Stearate are m xed together in ajurce mxer for 5 mnutes. The m xture is

nel t extruded through o Labo,10:BLasiontbl ubbaxi al.;ext kyder o jimde by Toyo

Sei ki Sei saku-sho, Ltd., over one hour, while setting the re t enperature
to 280C1and goriom i 74 asdcitSds neshescheen at theidi acharggyend. Resin
pressure both at the tine of initiation of extrusion and ag the tinme of 15
extrusion fqulore o loreausasof ed, gand puli-éferenceni Brfheieasiyn pressure
t herebetween is defined as a dispersibility. The present invention also
provi des a resi @ cbirposiduisghed hantaetenigetobyiconpr Lai ngsthef20

af orenenti oned titanium di oxi de pignent and plastic resin. The resin
conposi ti on FFRFguEE bl dian g4 ss dlss tami lald i Airer rfedimmprowedss ngi fai | ur es
such as l|acing, pinholes, etc. or projections of poorly dispersed particles
of titani umsda%&ﬂrdéftﬁi-gmﬂd fromo5 @%th%mhamgmﬁma%@dand Bhasse®i t h

di stingui,shed. surface s t hness d _gl.ass. The plastic resin for use in
the pr ege5nt O%n@&%qe(ﬂ%ﬁegg@udég? Fg&yé%&ﬁﬁin@, CHW dRIEF et 19 such
as pol yol efi_n_resi ol yvinyl chloride resin, polystyrene resin,. ABS
resin, engiﬁﬁg?§hégbﬁ%ﬁ%%%§)ﬁﬁéﬁ?ftﬁﬁft@ﬁﬁ#ﬁggthghﬁxr@%?ﬁ@sgﬁgﬁlﬁs phenol
resin, uret resin,. yr.at Io) er I n. etc vari ous

pl astic res?%g%gaﬁaggrﬁgggQ&#%ﬁéﬁgIgﬁ%xpartié%ﬁ%#g%g t??%?ﬁg%gsﬂfﬁing
proportion eff teheatd trani WA axiAe Pi BN 5,4 Gdhe: P al?%r&foﬁgéig L not

particularly limted, but the titaniumdi'oxide pignent 1s used in a 10
range of 0. @he90Q kgaltis e WRingHundrafrensbl ok de Ao parys by wei ght, on

the basis of 100 parts by weight of the plastic resin. Various additives or
fillers2@el Hekmowinkol.t hose skilled in the art, such as a stabilizer, a
di spersing agent, a lubricant, an 15 antioxidant, an ultraviolet
ray-absor bi ng agent, dtrdisnfrorediengpldgenty set dadt ngempt extiate @fc. can be
added to the resin conposition, depending on the desired use. The present
resin Conpogryi@ﬁO@gﬁsb@goﬁpaﬂﬁgﬁ - 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



20 by m xing the titanium di oxide pignent with nolten plastic resin with a
kneader. The kneader for this purpose is the ordinary one such as an
intensive mxer, e.g. a uniaxial extruder, a biaxial extruder, a Banbury
m xer, etc., aroll mll etc. 25 Exanples The present invention will be
described in detail below, referring tg Exanples, which are nerely to
illustrate enbodi nents of the present invention and 15 are not
construct ed @advaeséroctthe ghst he ascepévelritzHegomesEnin iinvemdsy Exanple 1
(Coating with hydrated oxide of alumnum 5 Rutile type titanium dioxide
pi gment havi tite adf avenagei paedi tkrpsira¢uok @Ga2@eNmwasivineed with water to
prepare an aqueous slurry containing 300 g/1 of titaniumdioxide. Wile
keepi ng the slurry at BOrepd08 bhesbdidumlalsim pateluat tier relwnd&l203 was
added 10 with stirring to the_slurry on the basis of the weight of the
titani um di o5 de"pigFRFRIvES| Lowedt bis neetrrnerdetonot BigHEEE0 wit h
sulfuric acid to coat the pignent with the hydrated oxide of alum num and
further fdll DY 3% VPO BYAf VL ERatRER T wasHi HfeasenBsrdmAtigrat 120C

[ i oduct of al kyl sil ane caonmpound) The

for 10 hours, (g?at Qﬁﬁﬂ$th-h¥dr0| Si s Er _ _ _
above- ment i dted 15 t di ok e pt §rEft Was3paPPERi 2éd PRFI&TaRdiYd ener gy
pul veri zes, Uusd Q, steam heated to. 25 Ln an_anount .by weight 2.2 tines
as | arger aéyﬁﬁggM%T°Tkﬁ???t%ﬁﬁﬁ%?%?%yiggLéﬁgwgnF'un &r 1St eam pressure of
1.4 MPa) as d ' L Le 0 wt.%of hexyl.triethoxysilane on
the basis cﬁﬁﬁéﬁgﬁgﬁ%éhﬁﬁa%ﬁﬁ%ﬁ%&?%?g%eﬁ taéséﬁd%gﬁ ?6q¥ﬁg ?%xﬁﬁﬁébri;es
during the pul Werialion «d het ehyc danpL 0cessLige! BReSHILARES 9 particles

of the titanium dioxide pignment wt e hydrolysis pro

hexyl trilet howsigmedhes fRSUAE NG, ti tRNAHM i QXEdeangd6 pigment will be
hereinafter referred to as Sanple A Exanple 2 HydrolysSis product of
hexyl tri et h@olsidcani nsest s bj £ i@t $9h 6l Yo Phpees s 89s0prbhgcsufiages of 5

particles of titaniumdioxide pignment in the sane manner as in Exanple 1,
except that behdnandrial y&irsn praodiicthwd tiexyhi xtetboxysi baneaknlgn anount
corresponding to 1.0 wt.s in terms of hexyltriethoxysilane on the basis of
the titani ummanglgidodsd@piapranusveli quiédntotthe. pulTkesi zehe FHeisesul ting
titani um di oxj de ptgnent will be hereinafter referred to as Sanple B. The
hydrol ysi s BrIfFEE DR ndanatlitifog sidngr wasO pfeparedrdy adding 1 part by
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
aqguecus 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
quantity of water beforehand.

A proportion of the hydrolysis product of an
alkylsilane compound for use in the dry processing is
preferably €.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



me]ght of water, which was adjusted to pH 2 with 15 sulfuric acid in
. advance, to 9 parts by weight of hexyltriethoxysilane with stirring, and
used as such. Hydrolysis product of hexyltrinethoxysilane was subjected to
dry processing on the surfaces of 20 particles of titanium dioxide pignment
in the same manner as in Exanple 1 except that hexyltrinethoxysilane was
used in place of hexylt;iethoxgsilgg?. The é;;;%tlgf %éi;;;unldloxhde

pi gnent w | | upeehet ¢innaf ral ueebern etkplee tak ) Reds, @amto a _
Hedrol ysi s product of hexyltrinmethoxysilane was subjected to dry processi ng
on the surfacesretpparsi tbeshef atidianionmodi axiate ei@rEntpidpdhei sane 17
oyl /| et HofyShF antkvas 1d00d iampbace oFapimthydh ol sept odUth of
exyltrimet y af §luseé crmploace,of thya _ _

hexyl tri et hoxysilane. The resulting titanium dioxide pignment will be

herei nafter 5°referpeaceslisdsangranbageamsi-e 55 Hydrol ysis product of

o particles of t11ani i 1DCdPSRREBLPRGERE 1oR | HE SBiRdmIab s in

of partictes o i tani p ' :

Exanpl e 1 exgcept that hexyl nmet hyl di et hoxysil ane was used in place of

hex;/rlp tri ot hox i?%B%%nwayﬁﬁgaF%/lPﬂa EPeARFGRTdiSHicde ﬁﬁolgfnﬁﬁar@mﬁdf be f
herei nafter r red to as_Sa E. 15 ,Exanple 6 Hydrol ysis product o
hexylnethyHﬁ@ﬁfﬁ&%@??gﬁelﬁagggtgfécfgﬁIFSaﬁfﬁ'pﬁbéégggquﬁ+%qﬁ?%%§faCFs ,
of particle titanj | OX] pi nt .in. the same _nmanner as in anpl e
20 gxcept tﬁ%fgthé5ﬁy%#%%§g?§ég?8d%%PEEPdH8§§V%§¥hyF&Fét 5&9§$1ane m?s_used
in place of | ysi s; t naxylt o] [l .k resul ting
{1t um di O o Snear [T b harelnart BLor e S FE o as bl s F. 25
Conpar atiove diine s Jét ank ugh di 9X1-98nPEIBBREC(SAMBHE tH: Was rohiai ned in
the sane manner as in anpl e 1 except that the hexyltriethoxysilane was
not used. itB dbrpasativesixanpl eargdi hanhom db0xpde 1pigRERL 3l e H)
was obtained in the same manner as in Exanple 1 except that

cf the present invention. Such inorganic compounds

include, for example, hydrated oxides of aluminum,
silicon, tin, zirccnium, etc, or their phosphates such

15 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 is not
necessary to coat the entire surface of the titanium
dioxide pigment with the inorganic compound. That is,

20 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 amcunt of the inorganic compound, the more
liable a porous coating layer is to be formed to make

25 the pigment hygroscopic. Above all, the hydrated
oxides contain bound water, making the water quantity
of the titanium dioxide pigment higher. In case of

molding plastic resin compound comprising such titanium



ociyl triethoxysilane was used in place of 5 hexyltriethoxysilane.

. Conparative Exanple 3 Titanium di oxi de pignment (Sanple |) was obtained in

the sane manner as in Exanple 1 except that butyltriethoxysilane was used
in place of 10 hexyltriethoxysilane. onpara iv Exanple 44 After coating

wi th hydrated oxide of alumnumin Exapple 1, the resulting aqueous slurry
was adjusted to pH 9 with sodi um hydroxide, and then 1.0 wt.$ of 15

hexyl tri et hodysklidrepdnmehe , basirs iofultzhe t ifranidie & OxisEdIphgneERE was added
to the aqueous slurry, followed by stirring for 2 hours. Then, the pH was
adj usted to Beainhisobf ghiia ddilds,f eldcawed ing rfecioversy diye ftdttiasi on,

washi ng, drying at 120C for 10 hours, 20 and pulverization in a fluid

ener gy pul veepzealngherebyrt itadiamldl axi deqimgnehtug,SanplesJ) was

obt ai ned. Conparative Exanple 5 Titani um di oxi de pignent (Sanple K) was
obt ai ned i n Phefehanblrnnher hbei hoCedpacattive Brampite i 2&adxcept that the
hexyl tri g{% hoxysj | ane was r_egl aced with the hydrolysis product of

hexyl tri et hoXy3t+1 af@ BSSEsdsi nTERafpES L1 cCompatatiive tExahpike 6 19

Ti tani um di oxi de. pi gnent (Sanple L) was obtained in the same manner as in
Exanpl e 1 ex%%%?lt’ﬁ‘gf‘tﬁ%gyPFgBBthﬁ?§Pfj§né’“w§§leu§é@qlﬁSpl%eﬂtﬁ

hexyl tri et hoxysilane. 5 Evalu 1 (Karl Fischer water quantityl Sanples

A to K obt ai%e%r%%nt%aﬁ%ﬁnggufgg Iogg'taﬁ eCBparal vé BYEHEL Y 1 S were
left to stand af consiagt,Legperature apd hym dily (Lgmpergiure: 25C
aluminum in terms of Al,0,, the hydrated oxide of
10 silicon in terms of 5i0,, and the phosphate of aluminum
in terms of Al,PO,, on the basis of the titanium dioxide
pigment. The desired characteristics can be obtained
well, if the total ccating 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 dicxide 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 industrizlly desirable.



and relative humdity: 55% for 29 hours, and after 10 they were brought in
.an equilibriumstate, 1 g each of sanples was subjected to determ nation of
Karl Fischer water quantity at 100C and 300C by a Karl Fischer water
guantitative analyzer and its accessory water vaporizer (both being nmade by
M t subi shi Chem cal 15 Corp.) Evaluation 2 dispersibilitv) Sanples Ato L
obtained in Exanples 1 to 6 and Conparative Exanples 1 to 5 were subjected
to determ nation increasesaiti ngesireupre sFUNTE d s 3@l dat e a 20

di spersibility according to the procedure for evaluating a dispersibility
as descri bedabefionen Egsapuatesabld v( liaciangaress stfarced]) A T he &t ng, of the
above-nentioned dispersibility test, a strand die was provided at the 25

di scharge er@c®? PhefendblPl 8s08nitkl 0t.& witsdalilny tebser vef tAilgOpobhen product
di scharged fromthe strand and eval uate the |acing resistance on the basis
of foam ng statePaEbal aht Féhasiumdaig=ideasifonidrdns: Belzov Bvdlluati oh 0: No
f oam ng s observed at all. Evaluation ~: Foam ng was slightly observed.

Eval uati on D-P%0dns hEeRasipakt F&Piyt8PEEr v6d hap@altgatobdmixt, FEmaRs was

observed thr qggou ..5 Evaluation 4 (Har ~ an ~Z 4 g each of Sanmples Ato
K obt ai ned i n%1%swﬁ‘FoaGPQHHeﬁﬁﬁﬁHr5@P9€rEx§ﬁﬁlé§ £ heo Uk

individually filled in_ an alum pumri 38 mm.in quter, dianeter, 33 mMmin
i nner dianef%%ﬁékdg%ﬁ%%%?%glbntﬂﬁﬁkhggg?tﬁﬁdo§&9Fe&Fe§ tEorHst essi on

nmol di ng und r 7 r econds by a.press, and _then the
result?ng nn(ﬁﬁ%gzﬁﬁégggﬁé% é%kggtggo%ggé%ngowﬁﬁﬁét8&%5 tht é°5¢3) or syst em

L, a, b) of D i . and t i re _determned by a
Col o 18 comamier TRV CiSe PLERRL R 2k el BEGNBAY, T8 LRSS 1 0o ™,

conput e 1ol amtd fdreeneeE [={DL) 2+ (tea) 2+ (D b)~}1~z]. The | arger DE,
the nore considerabl e discoloration and the poorer the heat resistance.

Eval uation results of o@iernguanthtyyctactfgoR9deesirshangenuthl SRersi bility
and heat resistance are shown in Tab*e 1. It is evident therefromthat the
be carried out according to well known methods. For

example, any of methods of (1) adding an agueous
solution of an aluminum compound tc an agueous slurry

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

20 pigment, followed by addition of an aqueous soluticn of
an aluminum compound teo 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/1, the viscosity of the



titani um di oxi de pi gnent obtained by the present process has distingui shed
hydr ophobi ¢ property, dispersibility and processing characteristics. 25
Furthernore, it is evident therefromthat the present resin conposition can
gi ve nol dings with distinguished appearance substantially w thout |acing.
21 Table 1 D spersi-Heatwater 17

quantitylLaci ngbilityresi stanceSanpl e(ppmresistance( kg/cm-

) DEL00C300CaeBiclis. sIANAG025) 00680 Odix . t RBL20025068~3088kng of the

3C 20025005~03. OEx. 4D120025005~3. OEx. 5E120025005@83. OEX.
6F120025005s3r@Goms. 200 EEO05I00x 0o 5 Bxi t dmiam noi ecbdp. bl §062600@52+5. OEX.
2Conp. | 1500320030D2. OEx. 3Conp. 100. 120003200D2. OEx. 9and

mor eConp. Kl 8066283836080 B i BConp. 4 1I0D26006+71 Ofx . hér&vasuaochdnctnowd r
olor) Sanples A, Gand L obtained in Exanple 1, and Conparative Exanples 1
and 6, wereWSgbrast &éf tto leoigst exFiom ot ory tman hel saie thAner as in

Eval uation 5 4, and powder. color of the resulting noldings was nmeasured in
terms of "HuRPEMSESHG SEdtlemqrerabibitpywhl kdrorlevapeter (Mdel SM 5,
made by Suga Test Instrunments Co., Ltd.). The lower the L value, the | ower
the whiteness, whereas'EhéHIYHEM tHIBOWH WP T he 19 HBFROFBI | owi sh t he
col or tone., col or are shown in Table 2.

iz Eval yation results o WPO er

The titani urlGir6%Fde Fﬁn@ﬁ@ﬂﬁ%ﬁnﬂ%?é% Bt SR B t e YPtRYENt process has
bst anti al i lLent .whit d | or_t th in the 5 f

b coati ng PrAZEmshe ~aor Akt HT o b bt (S e 8 | FeReme that

di | c . £ drvi . . .

because of Che ERr aPsREREHM, Mol Mooy SidMoy ! BndRbEnle occur

Exanpl efanph ek BEX 514A98 55 L,3 &M Bt 1 B8, o HEWP: ¢ B §L98: 01. 8

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 pm (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 1s 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



to | NDUSTRI AL APPLI CABI LI TY The present process provides titanium dioxide
pi gnment with distinguished hydrophobic property, dispersibility and heat
resi stance. The titanium di oxide pignment is useful as a colorant for

pl astics, especially useful in the field of thin film processing 15
requiring a |acing resistance. Furtheraore, the present resin conposition
can give nol dings substantially free from processing failures such as

| aci ng, pinpaleaermar prajrectidormpd o sy=dispersed parhibel gsref thizhani um

di oxi de pignent fromthe nolding 20 surfaces and thus w th distinguished
surface sno@tthiessm’. 23Tarddgbeessibild tGLAME ih A fnoeesst§ ofs produci ng
titani um di oxi de pignent, which conprises a step of coating a hydrolysis
product of &etalrkinsid dme TWonptrnidwiepy gsenteduby:t he fol | owi ng fornul a
(1): ~C6H-3)~-Si-R4_i~+n¥ (1) Rm (where R is an al kyl group having 5 or

| ess car bon (&verdsiatRen prpdadirng yixabl &l gpeupiohhdtn)is an integer of 1 to
3, mis an integer of 0 to 2, and n + m~ 3) by dry processing on surfaces
of parti€les of titanidfh & ®d del tngrithtdiexige ppbeeest{ oFCpr edaéi ng
titaniunldi%xide pi gnent according to claim1, wherein R is a nethoxy
group or anléERERyPYrloGFized RPrEddesiansy hobuc Fignt keaanant-diBRi de

pi gnment according tq claiml1, wherein the particles of the titanium dioxide
pi gnent i s 88%% %@dgwl&&“@eﬁﬂﬁc&ﬂ &° i tIatrfgu)m ¢ 4@ Bi ghentafn a fluid
energy pulverizer. 4. A pr.oce for .producing. titani umdi oxi de pignent
accor di ng tgrtg é:far%el,arv?hgnrl N fct?eqeftl d Bhet gl}”p‘fﬁ’ V%Jﬁ‘?érgﬂ’éeg a gas as a
pul veri zi ng,.nedi an he . r.al yisi r.o he. al kyl si | ape conpound
representedmg§q?%§tfogﬁklgu?i%rgéJgﬁgggiiggﬁ%gﬂ%ﬂ%Vgﬁfé%ghd%rﬁﬁﬁothe

pul veri zgti on,at ofh€ 1t hanium ddge P IR by B3P sdipyocess for _
produci ng titani um di oxi de pignment according to claim1l, erein the fluid
ener gy pul veekzakuuses,steam,asw PWneHAING wrdidBe et hendl kyl sil ane
conmpound represented by the formula (1) is added to the pulverizer during
the pul veri zationtefpkhe thirkaricuhsdi*oxisdel pr@Edind.a A I RCasssh or
produci ng titani um di oxi de pignent according to claim4 or 5, wherein the
dry processéngees edr thedddistrhatrgé?2@rido 3GRGE 17 .pregrucedsoffloratpr oduci ng
titani um di oxi de pignent according to claim1, wherein the hydrolysis
product of the hER§l Sl andtéerpoangii exsubisdctrechind afr yehpr ocessiag i n an
anount rgnging from0.01 to 3.0 wt.o in ternms of the alkylsilane conpound
on the basi €XoFUEhENt LPENPHM BPYE @& SpigFemEedd. amraocEsEi 9 /1R oduci ng
titani um di oxi pi gment _according. to claiml1, wherein the titanium di oxi de
pi gment is %%aggﬁ ﬁEPﬁnaRr?ﬁﬁPﬁﬁn%@eég SYRED i SafBided S & process for
producing tj Lum di. oxide pigment according to claim8, wherein the

i norgani c c%%%%%%glgg9ﬁ§ﬁfated oxi de of alum num 10. A process for
producing titani um di exdg.piaent naeeqsding L Galyidh, wheraly, the

hydrated oxide of alumnumis coated in an anount ranging from0.01 to 1.0
W.s in ter@*@m@ésﬁ%@@é,Oehékasc@@%&é_egf piNechkani; Wy qirexi de pigment. 11. A
e

process for producing titanium dioxi
20 aforementioned titanium dioxide pigment and 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, thermoplastic resins



26 pi gnent, wherein the titani um dioxide pignment has a dispersibility of

. not nore than 20 kg/cnR2. 12. A resin conposition, which conprises the

titani um di oxi de pi gnent obtai ned by the process according to claim1, and
a plastic resin.
/Nlroﬂ N/SNI7f/N/§|I/NT|/|\|f/|\|f/|\|f/|\|f/|\|f/N7f/|}|/4|\|T/ N7f/ Nf/ N/ Nf/ N Nf/ NXf/ Npf / N6f F/ NI N
SI/ Nf ?08nmu: ptvlie OT
*Z| wr mhe”Y] eal-tapealed]yed]emlc alealca) el gl epl cahtalcakcakeahgal cal cal cal ¢
a] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca! 2% $\ 9: <sBzQ g} xsni d_Z] ] ca] ca] ca] ca] ca]
ca] ca] ca] ca/gﬁg]/cama]n@a]r@as]iﬂa] X ajest] ica) €@y tag €8l €8] papgsalea] cal cal cal cal
ca] ca] cal

' #FHpHEY$SYEKS rhihe 1Zd o o] ron] 102 Ted cailcla] ©a] chdcal cagsahea] ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 80&&&& C E' }"'
(F() E) * N **uSgghane=rgsin, ozisasninkizgd qadledsdcaleal cagtal capod] ca] ca] cal
ca] ca] ca]ﬁca] caj ca] ca]lca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 223} 556/ 8286

. >>>SEBCERYeFPrlastic resins can be used without any

H6HoHr H | KKLé xsni,d _Z ] cal] ca].ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caf g/%&ﬁ]'lcﬁ]fc Feard&tdsfeal ca] ca] ca] cal ( MVMMVGNWOPPRRRR) S\ SSI T} TTT

]UlclaJ]UcJaJ]vca] ca] ca] c”a] cﬁl]l%\afvl\]@;]p]ga]%]@?f]%r]beﬁﬁ]é]%ca]]cca A’b&&lﬁc‘%%%?] f?{ (Z:ﬂ-&:g{ {:{a
}::]Aé] CJ‘L] 1:] 3‘? ]2'< ca ca é] c Sai]a]ccaﬁ crL‘]Ctgl‘pg‘_]‘a]]ctg]]%%f%%C ol ca] calca

\\\\\\\

6 f n
e e e
cal]calgfa xgecgchde fl C a ca
cal ca] cg] ca]gg ca]gga]gca] cal c"g)] ca]%cgaeca] cgfa] ca] calca j]c\a\(? (z"a] c”halcalc

a] ca] ca] ca] sdat abgaledght, on the basis of 100 parts by weight of

117 jjj)k, kdk8knmmmOnnnnoToyo| ooopCpvpppqqt gwg| wr rrhc’\Y]ﬁ/] ca] ca] caJ ca] ca] ca
] ca] ca] ca] caﬂleaﬂamakca]:ca]aeahca] vard ajealerlicalwe/a]wa] d ket £ afer] cal cal cal ¢
a] ca] ca!

r {/r r ]r sss\é\g?gg&wu{t§>’>]ahe€pvpbpqqmmq|nvmtﬂrﬂac’a‘t]q ] =alata]aca]aca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ] ca] c&] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caxXocDs
1094 & () - {yerx a g@§ga&s@pg égent, a lubricant, an
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p 10% o& () - 2% aBj _ @br/&10% 9&n () r@%ﬁhlg%ng‘&sﬁklo%]-@égp%e( Jsppd%R Q& () - S10%
"0& ()- OF10% 0& ()- [$\dE @ 210% o& (
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\ 6789: <sbCl0%x& ()-310%x& ()-fsl0%x& ()-910%x& ()-< 10'o0
plastic resin with a kneader. The kneader for this
purpose is the ordinary one such as an intensive mixer,
e.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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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 256°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 titenium 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
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product of hexyltriethoxysilane in an amount
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
weight of 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 thatr
hexyltrimethoxysilane was used in place of
nexyltriethoxysilane. 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



& 109D& ()-! G 10%.L& ()- !109D& ()- !N 109%& () -
1 109D&' () - p! Nl 10%& () - pPPQRRRRRR} oP1! S109D&' ()- f109D& ()- 10| X| X 10| X| X
10| X| X! 8(! 109 X| X& ()-! G(! 109%& ()-!U(! 10%\ & () - RR) S\ SSI T} TdEoP1! S10%9C10%D
& ()-6109D& ()-109D&' () - S109D& () - 109D& ()-S- 109D& () -} TTTUNUUUJEOPL! S10%5#
' 10908 () -! CLOYDE ()-s109D& () - 10%D& 1() - 6#109D& () - 610%D& () - UWMMNGIEOP
1! S10% 6109D& () - 34mLOYD&' () -, D10YD&' () - *D1OYD&' () - (109D& () -
& 109D& () - @MWWXU?'ﬁxé&ﬁpl@W@ZéﬁcétithétlQ?@D&f@ro W vEQ%& () - 10D 10D
10D9109D&’ () - 810%D&' () - XXYYZZZ} ~<_>! SI NYYA.0%&' () 09D& () -y! 109D& () -
| Gy! 109%& () prdddHOURE (Dex 1DeDRNEY hEZEL 1 hnk. WAkaVE@:Sinl@DateD ot
10D#8d109D& ()- 96*109D& () -, ! 109D
& ()-pld,! 10%& OyomovnR §iodiek Hhp\ hekxdEVK@Shok@silane. The
10% & ()-610% & ()-Sc10% & ()-F10% & ()-63&10% & ()-f10% & ()-\]1(]1"111]dBVK
@s 1 o()/&'r(e)aLdlt(}%@qz)ta:r_u)%ggi(gaxsgelm/@&e@): will be hereinafter
F10% & ()-'10% & ()-]] "R*X__dEVK@ S!
1 %1 10% &) LSRR (D2 1290989 -1 0% & ()-c10% & ()- 10% & () -

“dEVK@S!_ !161Q% & ()-34!110% & ()- |2F10% & () -
|o*10(y‘&'()£z§§%§—é L 10% & ()-"" 6abCl SI | S10% 0&' () -

, PGL0% 0&' () - 10% o& ()HydrolySlS 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 cof

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
hydrclysis 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.
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Titanium dioxide pigment (Sample I) was
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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 9 with sodium hydroxide, and then 1.0 wt.% of
15 hexyltriethoxysilane on the basis of the titanium
dioxide pigment was added to the agueocus 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.
m j E 1
Titanium dioxide pigment (Sample K) was
cbtained 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.

m ive Ex 1



10908 ()-=' 109& () - =dkekf kgkhki kpkgk] bC)'  109D& ()-=' 109D& ()-='

1090& ()-=' 1090& ()-=' 1090& ()-=' 1090& ()-=5WP gk| k} k~kkkkr S9)"
1090 1090& ()-=' 1090& ()-=' 1090& ()-=' 1090& ()-=5WP '

1090& () - =kkkkkkkv\B)' 1090 ' 1090& ()-=' 1090& ()-=5WP ' 109%0& ()-=
1090& ()-=' 1090D& ()-=kkkkkkks=)' 104D5WP )' 109%0& ()-=' 10%& ()-='
1090& ()-=" 1090& ()-=' 1090& ()- =kKKKKkkknCD'' 1090& ()-=' 1090& ()- =

1090& () -=(" 1090& ()Ptandfi¥d dxide plQl®&t()sample L) was
obtained in the same manner as in Example 1 except that
decyltriethoxysilane was used in place cof
hexyltriethoxysilane.

5 Evaluation 1 (Karl Fischer water gquantity)

Samples A to K obtained in Examples 1 tec 6
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

10 they were brought in an equilibrium state, 1 g each of
samples was subjected to determination of Karl Fischer
water guantity at 100°C and 300°C by a Karl Fischer
water quantitative analyzer and its accessory water
vaporizer (both being made by Mitsubishi Chemical

15 Corp.)

Ev ion ' r

Samples A to L cbtained in Examples 1 to 6
and Comparative Examples 1 to 5 were subjected to
determination increases in resin pressure to evaluate a

20 dispersibility according to the procedure for
evaluating a dispersibility as described before.
Evaluation 3 {(lacing resistance)

At the time of the above-mentioconed
dispersibility test, a strand die was provided at the

25 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:
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Evaluation : Foaming was slightly observed.
Evaluation A: Foaming was partially observed.
Evaluation X: Foaming was observed throughout.

Evaluation 4 {(Heat resistance)

4 g each of Samples A to K obtained in
Examples 1 tc 6 and Comparative 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
thickness, and subjected to compression molding 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
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
discolcration and the pocrer the heat resistance.

Evaluation results of water quantity, lacing
resistance, dispersibility and heat resistance are
shown in Table 1. It i1s evident therefrom that the
titanium dioxide pigment obtained by the present
process has distinguished hydrophobic property,
dispersibility and processing characteristics.
Furthermore, it is evident therefrom that the present
resin composition can give moldings with distinguished

appearance substantially without lacing.
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water quantity L. Lacing .
Sample {ppm) piiity resistance resistance
? B {kg/cm?) AR
100°C 300°C 5 ®) 3.0
Ex. 1 A 1200 2500 5 © 3.0
Ex. 2 B 1200 2500 5 @) 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. & F 1200 2500 ) @ 3.0
Comp. 200
G 3000 5000 X 6.5
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 AN 2.0
Ex. 4 and more
Comp- K 1800 2800 30 O 3.0
Ex. 5
Comp - L 1100 2600 5 © 7.0
Ex. ©
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 value, the
lower the whiteness, whereas the higher the b value the

10 more yellowish the color tone.
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in Takle 2. The titanium dioxide pigment (Sample 2)

obtained by the present process has substantially
equivalent whiteness and color tone to those in the
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. © L 88.0 1.8

INDUSTRIAL APPLICABILITY

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 processing
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

surfaces and thus with distinguished surface smoothness
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1. A process for producing titanium dioxide

pigment, which comprises a step of coating a hydrclysis
product of an alkylsilane compound represented by the

feollowing formula (1):

(CeHia )n"S,i—Rzi—(Mm) (1)

Rm

(where R i1s an alkyl group having 5 or less carbon
atoms, R' is 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.

Z. 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 claim 1, wherein the particles of
the titanium dioxide pigment is obtained by
pulverization of titanium dioxide pigment in a fluid
energy pulverizer.

4. A preocess for producing titanium dicxide
pigment according to claim 1, wherein the fluid energy
pulverizer uses a gas as a pulverizing medium and the
hydrclysis product of the alkylsilane compound
represented by the formula (1) is added to the
pulverizer during the pulverization of the titanium

dioxide pigment.
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e Tompound represented by the formula is
added to the pulverizer during the pulverization of the
titanium dioxide pigment.

6. 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.3
in terms of the alkylsilane compound con the basis of
the titanium dioxide pigment.

8. 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 preoducing titanium dioxide
pigment according to claim 8, wherein the inorganic
cempound 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 dicxide pigment.

11. A process for preoducing titanium dioxide
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