WD 98/ 58017 PCT/ US98/ 11873

ANTI - YELLONYQESESSPNOLEFI N COMPOSI TI ONS CONTAI NI NG PCT/US98/11873
PEARLESCENT PI GVENT TO PREVENT YELLOW NG AND
METHODS THEREFORE BACKGROUND OF THE | NVENTI ON 5 Fi el d of
the Invention The present invention relates to

ant i - oxi dant cont ai ni ng pol yolefin conpositions resistant to

yel | owi ng and including a pearl escent pignent. Descr-i ption
of the Prior Art 10 Many pearl| escent or nacreous pignents are
based on m caceous substrates which have been coated wth a

netal oxide layer. As a result of reflection and refraction of

light, these pignments exhibit pearl-like | uster and dependi ng on the
t hi ckness of the netal oxide 15 | ayer, they can al so exhibit

interference col or pgffrecis.rowING _POLYOLEFTN éﬁ%ﬂf&ﬁé’lzcéﬁ%ﬁﬂ escent
pl ngent S encount ergR rTDSt Pen alr e

m ca pearl escent pignme

yel | owi ng of anti-oxi dant conta|mgmlgggggggi______ggg conp03|t|ons in

whi ch they are contai ned. U S. Patent No. 4,209,430
relates to a process for suppreSS|ng yellowing in thernnplastlc

pol yol ef i ns ROV ' ENVENTIONNt | - oxi dant and Ti Jerr] pignent
by addi ng a phosphorylated polyene either directly to the 25

pol yol efin or as a coating aon the pignent. U.S. Patent No.
4,357, 179 revi &a&ldamfoddie Inventdantions to the probl em of yellow ng of

titani um di oxi de TR st PHERE idh GURASId 19S50 28dant
pol yet hyl ene

containing polyolefin compositions resistant to vyellowing
and including a pearlescent pigment.

Description of the Prior Art

10 Many pearlescent or nacreous pigments are based
on micaceous substrates which have been coated with a
metal oxide layer. As a result of reflection and
refraction of light, these pigments exhibit pearl-like
luster and depending on the thickness of the metal oxide

15 layer, they can also exhibit interference color effects.

Commercially, the pearlescent pigments
encountered most often are the titanium dioxide-coated
mica pearlescent pigments. However, such pigments can
cause yellowing of anti-oxidant containing polyolefin

20 compositions in which they are contained.

U.S. Patent No. 4,209,430 relates to a process
for suppressing yellowing in thermoplastic polyolefins
containing a phenolic anti-oxidant and Ti0, pigment by
adding a phosphorylated polyene either directly to the

25 polyclefin or as a coating on the pigment.

U.S. Patent No. 4,357,170 reviews various
solutions to the problem of yellowing of titanium dioxide
pigments in polymeric compositions such as polyethylene
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oxi dant containing polyol efin conpositions including titani um

di oxi de-coated mca particles having a coati-ng of silica and al-um na
calcined thereon to 5 prevent yell ow ag-of the polyol efin conposition.
U.S. Patent No. 4,435,220 teaches coating platelets with a col ored
nmet al oxi de or hydroxide, - optionally commngled with a col orl ess

oxi de or hydr oxi de, which is inproved by including a small 10

amount of an alkaline earth nmetal in the reagent. The process is

stated to provide for transpHr&nt Pasestedio. 5,376 §98ncesmribasminiied
di spersability, bestidagt 086ntainingCpeakelegdnokonipdsinicaed idialiddy to

heat and erin roved anti-yel.l owm ng praper &S A t he 15
presence of an an?#h% téggxﬁéf 8P§%F §sBdca pa A1 b 1N93s. Patent
No. 5,271,770 team:ang)igfreailica andi aluhiinch tthd csuefdadéderefora to

platel et 111 SUbtent Sye1 1ouinGoBedndl B1GANCIIR el it then

covered with tltanl m or zli conlun1o e res nent S
20 i ndi cated to possess Ho8d BakestoNoand. §§ﬁe§a&bﬂqa9¢es doa ind has

the effect of ref Iperété\geuétwathohet:ouayaaaﬂl@tal oxld'é’lforza'l'@‘aﬂo%i%e

nmention i s rai sed about ty of [ t his, nment in a
pol yol efin ?&Rﬁﬁ?f%nceﬂﬂfaggﬁﬁgwéﬁh %t &ﬁ%ﬁ de bt
In addition to theaayidtdoideg phabheds thereved by 1|n$:1axldamga Jrema1am of

phot odar kenild. Thistoh S8 Yh_anxarinthed Lhe jATenl, 1 cxgsabd o ght.

whet her i ncorpora a mat ri x
such as an aut onDtRBRCERSF ni s §§§ﬁ§@|§0fsrﬂwu§@|6@r @@ansaﬂnﬁﬂﬁ(ﬁolored

formul ation, ink foidmd@és opitRt &m rw}@a alspersa&qthwk%ﬁ&:o W, the
appear ance or perfornanc both, beco nes reduced

There remains a né&fﬁEﬁraﬁ°£ﬂF|aBQ|&&HFOV%d StﬁﬁthRM|
conposi ti on cont aiwgaither Bhg . Impabbescantlpygm&nwan(ﬁrdpentmes in the
photodarkeq§m] presence of an anti-oxidant is not disclosed.

U.S. Patent No. 5,271,770 teaches a pigment
in which the surfaces of a platelet-like substrate is
coated with calcium sulphate and then covered with
titanium or zirconium oxide. The resulting pigment is
20 indicated to possess good adhesion and spreadability

and has the effect of reflecting ultraviolet rays and
infrared rays. No mention is raised about the
possibility of using this pigment in a polyolefin
composition containing an anti-oxidant.

25 In addition to the yellowing problem, there
is also a problem of photodarkening. This can occur
when the pigment is exposed to light, whether in the
fornt of a loose powder or incorporated in a matrix
such as an automotive paint, cosmetic formulation,

30 plastic formulation, ink formulation, etc. When
photodarkening occurs, the appearance or performance
of the pigment, or both, becomes reduced.

There remains a need for an anti-oxidant
containing polyolefin composition containing a

35 pearlescent pigment which resists photodarkening
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accordingly the object of the present invention to provi de such a
conposition as well as providing a pearl|l escent pignment for use in
such conposition and a 5 met hod of preaventing phot odar keni ng and/ or
yel | owi ng of the anti-oxidant containing polyolef in conposition.
These and ot her objects of the invention wi |l beconme apparent to
those skilled in this art from the follow ng detail ed description.
10 SUWMARY OF THE_| NVENT| ON This invention relates to

anti-oxi dant and and/oriyelipiing &F ddhic kel el crneeFihionel yiketfn

conposi tions and, &@é@r@ﬁﬁ@ﬂ.yuhh@ Ybilerts Wi the pred¥iyol¥éft COAPRSI tions
in which the tltanlun1d oxl de- coat.ed n1cavggﬂf arlesg$nt pi gnent s
REST F3° t

i ncl ude a oPUHBY gl COBRSSUY ¥ 1A% RH_VYT blp 2
consi sting of the pxaﬁbesaadtppagpimrmu“sarcorqmwrdsmdh composi\;l;;oﬁ:aana:ea

Zn, Y and dgped Zr @ﬁé& SEN b%ﬁ lﬁ%;ﬁﬂgﬂydar nlné and félf@%ing

caIC|ned thereon. I nvent prOV| ess
preventing or|%ﬂeﬁﬂlﬁ©etﬁétl‘°deéﬂ§IQﬂMWﬁ}Qﬂﬂﬂ(ﬂo#yﬂﬁ%ﬁkmk@ﬂmngsbtlan
pol yol efin conposi ti ofnewl %&&Wéﬁ%jﬂéﬁ@%ﬁ%tiﬁ@@hﬁﬂbn

di oxi de coat ed- n1ca rticles with an antigxi dant fln
In sone instances,¥ fﬁéﬁ%???ﬁa??&ﬁﬁﬁ“?? °© th?ﬁﬁaﬁ%k%iﬁ@]l%65%+£ ﬁ¥ FRBse
nmet al conpound¢uxﬁhmg®ohhdw1ng dethiled Musmreipttivn appear ance of the

pi gnment by enhanci ng the color purity and reducing the

phot odar keni ng and_yel | owi ng characterlstlcs of the pi gnent . 30
DETAI LED DESCRI PT|SYMMERY L Y) Ti t ani um

di oxi de-coated m ca pearl escents 1nvenHQdH“¥HﬁhEH§3ﬂ&”én*ﬁﬂ&@ldgnthénért

They are ener al rmeq by deposjtin drous tit n|u
y g'tf%ani&m gloXQdé[coa ed mi R/alnlng poly féfln

compositions and, more particularly, to such

polyolefin compositions in which the titanium dioxide-

15 coated micaceous pearlescent pigments include a
coating of metal compound selected from the group
consisting of the oxides and phosphorous compounds of
Mg, Ca, Ce, Zn, Y and doped 2r0O, (in which the dopant
is ¥, Ca or Ce) calcined thereon. The invention also

20 provides a process for preventing or retarding the
yellowing and/or photodarkening of a polyolefin
composition, which comprises mixing such titanium
dioxide coated-mica particles with an antioxidant and
a polyolefin. 1In some instances, a densification of

25 the TiO, occurs with these metal compound coatings and
this improves the appearance of the pigment by
enhancing the color purity and reducing the
photodarkening and yellowing characteristics of the
pigment.

30 DETAILED DESCRIPTION OF THE INVENTION

Titanium dioxide-coated mica pearlescent
pigments are well known in the art. They are
generally formed by depositing a hydrous titanium
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the titani um di oxi de-coated m ca pignment. Any of the titani um

di oxi de-coated m ca pi gnents known heretofore : can be used in the
practice of the present invention. 5 . 4 - The titanium

di oxi de-coated m ca pignents I ncl ude anatase and rutile forns of
titani um di oxi de. Both fornms can be overcoated according to the

pr esent invention to retard the yellow ng of the polyolefin
conpositions in which they are contained. Various 10 particle sizes of
the titani um di oxFeapeuate®mixanica subsfirptatandrese beinimgcbat podrge
exanpl e, pignentsghe titaWifdh AiAVRIQK-PA] Ikl &a %f&néﬁ@ﬁ‘ ShRYT bet @ne
50[err] as well ) .as particle sizes outside this range can al so _be
treated. 15 titanium HieRidenfnhed R -Risment#i #acyngheresofore
whi ch can be treatgé bachdl tite ome teryeeide tdt adiPpresent Thoshdeoacat ed
m cas. Al so_ interference m#ﬁgﬂgshcan a1 *ﬁ% use .dlnterfer.encet

pi gments ar@ pigments in Whi itaniyy A3 IGGER Y (RS PAHPER S oxi de
| ayer on the 20 incilodecamsdmgaarnd |mittlactomss anf optteaiufi Biexidend

i nter ference col Opgefr @ RRCTARE n P B S EUE L Aoraing thNLAES BLlCAE

yel low, red, blue an reen may be use or any 1t 6P nedr at col ors.
The titani um di oxiﬂé‘ﬂélgépé‘d R Gepghehe Yellowing sof nelyecpalipaefin

i ngredi ents addedcbhgbeli® ildhd MM GMEich they tdie Ak ihéy . chenagbaki stics
or other prqpertie Thus, .the, titani

f, . th i ts. .
di oxi de. codbed i BATticle siamm Rt ThE LLrana IR vhiTbHRe oRPaEE s Bifas

silicon di pigtentisr mayoalyvarawatted de, Fdxr rexoamplke , apugmeoms30

oxi de, chrom um oyi.des . an | ‘ : t khani

di oxi de-coated m g’éQg‘l S?qu%t‘;elqga?}é l%‘;artlocf/%aer coa (.:édfl\-/ﬁnt\ hsﬂa-hf?ayké?ﬁo?ggbﬁétlal
conpound whi ch, as parificde &izg5iMLtside dihisithngde prosphsPoBS conpound
of magnesi um ytt gk-WAkegal cium cerium zinc or is 35 doped zirconia in

which th nt i ri | cium ., . . . .
ch the ggpa t syt a’fﬁ%(%fkanlum dioxide-coated mica pigments

which can be treated include the white pearl titanium
dioxide-coated micas. Also, interference pigments can
be used. Interference pigments are pigments in which
the thickness of the titanium dioxide layer on the

20 mica causes the film to act as an optical filter, and
interference colors are observed. Pigments such as
interference yellow, red, blue and green may be used
or any intermediate colors.

The titanium dioxide-coated mica pigments

25 also may contain ingredients added thereto to improve
the durability characteristics or other properties of
the pigments. Thus, the titanium dioxide-coated mica
pigménts may contain various oxides such as silicon
dioxide, iron oxide, zinc oxide, tin oxide, aluminum

30 oxide, chromium oxides and the like.

The titanium dioxide-coated mica pigment is
overcoated with a layer of a metal compound which,
after calcining, is an oxide or phosphorous compound
of magnesium, yttrium, calcium, cerium, zinc or is

35 doped zirconia in which the dopant is yttria, calcium
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used to make ceramic materials. See, e.g., US Pat ent No.

4,999, 055. Zinc oxide-coated titanium di oxi'de-coated m ca

pearl escent pignments are known. 5 Sees e.g9g., U S. Patent No. 3,087, 828.
The phosphor ous conpound is preferably a phosphate but can be a
phosphite or the like. The coating of the titanium’

di oxi de- coat ed mca is effected by contacting the titani um di oxi de-
10 coated mca pignent wth a cpating conposition which . cont ai ns
the netal conpoun %rc%Fld’r"b’cur%tb’?r’t?féﬁi%gF‘.i zirconignppagoRERNG U095

may be in the formsdd eco make catathionmateziallelryseéheecgnt act. sconditions
are establ i h al o] r [eCUr . of

t he net al corrpounapsaltkg&_‘ag%]oés’l ?ié’dé%éra\’ (?%é‘t i ?gﬁgu#gdg-cgagﬁgx#&Z“%%‘olélt%} ng of
the pearl escent pidjmstitde-anated micaxpepréesthotpplignanbe rzgukacsth n t he
coating 5 SOlgitd on tp MR ¥ i Pa £ B "RE2! 3PHEGUBSRL | Bn@ phosph

di ssol ved or  di spersed COdI’)ldjtiOI’l and t hen %heB'chén 20 @hbepcﬁasﬁgeodr?uns
order to deposit BRIFRARNGeSHIPRREeFRPLY a PhoppPhAFenPEFoRRRePEURf ace. A

nmet al conpound pr esHspHite or thé Biketal conpound or conplex which is
t ransf or ned into the,%%ide or.ghosghg&us Cﬁr’r}%ounddafter bej ng
deposited on the titani um di X dEP3tHPECREafifehERRGRIER d1oZAAE GEF TS or

i nstance, zinc chimicaleld fferwedirsprcontactiofy thactdkhdéum ddoxide~

combinati of @l 2i Ne AP Jftkment wiERlLUELANOABNBLALLS 1 IS Of
zi nc phosphat e, cerium'sul phate and ceriumnrtraté are precursors of
cerium oxi de, etc.c®¥rrains the metalhgompeune 6F B|hBrecurERy tdemestler ably

sufficient to provyie ﬁh&%ﬁ;{ CEFhpHgiehohhRali beNiHMhe formdib@xiade- coat ed
m ca whi ch contains {ret.al , after cagm ni ng, In a gu@nt ity of about
0.1%to about 5% PIUEION Qi RIUREYe pFBReFRBMPCELGRRSS 20N 0 3ifout 2. 5%

by 35 wei ght, exstalsliighatbpsmtthatftheomgtaadt campound or a precursor

15 of the metal compound is deposited on the titanium
dioxide coating of the pearlescent pigment. For
example, the pH can be regulated in the coating
solution to maintain the metal precursor in a
dissolved or dispersed condition and then the pH can

20 be changed in order to deposit hydrous metal on the
titanium dioxide surface. A metal compound precursor
is a metal compound or complex which is transformed
into the oxide or phosphorus compound after being
deposited on the titanium dioxide surface and being

25 calcined. For instance, zinc chloride is a precursor
of zinc oxide, the combination of zinc chloride and
sodium phosphate is a precursor of zinc phosphate,
cerium sulphate and cerium nitrate are precursors of
cerium oxide, etc.

50 The amount of the coating is preferably
sufficient to provide an overcoating on the titanium
dioxide-coated mica which contains metal, after
calcining, in a quantity of about 0.1% to about 5% by
weight, more preferably about 0.2% to about 2.5% by

35 weight, excluding dopant. If too great a
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the titani um di oxi de-coated m ca, the luster of the pi gnent can fal
to unacceptable [evels. In that event, the concentrations should be
reduced. The 5 anount of dopant, expgessed as netal, based on the

wei ght of the zirconiumoxide is preferably in the range of about
0.1 to 3 percent, nost preferably about 0.2 to 2 percent.

Al'l titanium di oxi de-coated m ca pearl escent 10 pi gnents have a
tendency to photodarken, that is to beconme sonewhat darker in color
af ter being exposmmﬂagntratiomiqﬁnmetilai$ v$ed hin metal ovenpoamnisg usef u

in the Dr eSSy £ AL 1 LPEAUPAOEELY MBS [ Efe O GALES or the

degree of resistance to thi's phenonenon etng lrmted t
theory, it is bel iRhEenthican sfahk to unaceertpbleflevekssi f Jnnghat the

Litanium crystal |@idre the conddiveribeomycinoaietodl Sited s Ophe! ned.
urt her, resence. 0 osphat e ears to 0 e
antl-yello %hg efﬁﬁéaﬁ% é&g?ﬁﬁ ’ ¢ ﬁ%%%ﬁﬁggaﬁﬁ 3% tafnp? ¥§t%ﬂc§h?o
phot odar Keni ng. Anzmghhrgﬁ;&herznrmsmlum oxider & eprefierashdhy rnnpbend
after cal cining '§4ﬁ§%r3¥lgﬂout 0. 1p995§h3%fcent ost referabl CaB8UE

range of cal cini eratures can haet Tor the overco ting as
for the hydrous 2%.2 tq 2 fIIKREFRRFoxide. It is preferably about 750[err]C

to about 950[err]C Q@PP@iE@nQuﬂnHﬂEoﬁE&é Sbatde ﬁmt:@r @érlescent
bei ng caIC|ned Mor e referabl t he bout

875[ err] C. 1%The cREHEHS fabrt? é' ney t8 gb%?%%%’f}ﬁ?\@' c%aFahﬁe Prom
several m nutes taemmmywﬁoﬁﬁwhat darksr ifyporat|yftdOlbging expasednto

di oxi de- coat ed htm Cfbfp'eﬁi‘%”éf Célle e £24 CLOE y&?ﬁdé@é‘%ﬁ?%ﬁ%ﬂxg for

about 30 n1n es to ac ve optinmum antr -
resi stance to phoﬂﬂ&@ﬁﬂﬁn4ﬂyeﬂﬁl%ﬂsﬁﬁm¢emagneSlumqﬁﬁﬁt¢$% greytegt Iess

calcining tinme isfrpded.of kaddistand€nesatnisl phénOtNoRNECOFSBRYuLO iNsure
that the being limited to theory, it is believed this is the

result of a densifying of the titanium crystal lattice
when the overcoated pigment is calcined. Further, the
presence of phosphate appears to amplify both the
anti~yellowing effect of the metal compounds and

20 resistance to photodarkening. Accordingly, the most
preferred metal compound after calcining is magnesium
phosphate.

The same range of calcining temperatures can
be used for the overcoating as for the hydrous
25 titanium dioxide. It is preferably about 750°C to

about 950°C, depending on the mass of the material
being calcined. More preferably, the range is about
825°C to about 875°C. The calcining time for the
overcoating can range from several minutes to several

30 hours. Typically, 100 g of titanium dioxide-coated
mica pigment can be calcined at about 850°C for about
30 minutes to achieve optimum anti-yellowing effect
and resistance to photodarkening. If a smaller
guantity is used, less calcining time is needed. In

35 general, it is only necessary to insure that the
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period of tine. The titani um di oxi de-coated mca particles
havi ng the additional |ayer calcined thereon may then 5 be conbi ned

Wi th an anti-oxidant known to pronote ~ “yellowing in the presence of
titani um di oxi de-coat ed m ca and polyolefin to forma conposition.
The resulting products of the present invention can then ' be
used in the conventional fashion. 10 A mﬁde variety of

polyolefins are W n e ot
used with the WEB coat ede?lct gﬁl umedlrazglxl?:rd'g-k El-%gte m ca pi grrents (%q*&ﬁt

i nvention. 111 ust R8¥4RA oPLstiéRepol yol efins are the f ol | owi ng:

Pol yet hyl eln_e tlool ypropyl ene TRe! Btbltthﬁ(iltﬂﬂ@lo];éde coitbd h@idd ‘ﬁ?&rtﬂ&@s
oregoing lis

S rrerel trati on and not wa
limtation. g tRe %ﬂﬂ&&ﬁ?P&&ai@¥ﬁr QS&QkﬂﬂQ;qﬂ%&%ﬁﬁ“%ﬁﬁnﬁﬂ??n
pol yol ef i n ®onpositié arsmb iméddeithoanexayil-wxidant krﬁ:lv&fyltai ezii'di’(tﬂiml s,

subst | t ut.ed benzo@é’i{ﬁﬁ&ﬁfn ZQEXthet EII% henq:J % lﬁphu gcdoat@ 11 ke

and m xtures i“0x1 darit
terti ary but yl - parmies eznd, pglzolsétlnyrtmmm (34-comp051t10n' The

met hyl -6-tertiary Mtﬂ@ﬂ%‘ ):odﬂcﬁs Rt e s2°e5nt invention can then

(26d|-tert|ary %%(g 4'-thiohis (6-
tertiary-butyl-ort | 50 Eﬂﬁ FHQVIelanémal fashion. A wide variety

of convent imnal addi t ives may wide vazlistybes r}fd]l;dﬂdaﬂzmst ih&-epa}anm &dridwn

COprOSI tions as i a | e onventj on
addi tives ?lnliclarbee cln?a%ﬁét é¥el (r;u%t | a%gr S, vvllrji'l ugse %/q%‘t?
stabilizers, orgamce,a‘qsﬁ@rf@ht@nimml ddpmgdtamat«edalmlca plgnmngmerq% this

pl asticizers, | evei,h;g,@gg,@t s, rhhage |
addi tives, and the |jk ratlverrfetsﬁ{#?m Ogi%fnleﬁ gr?%ﬁ;geperty

i mproverrent whi ch f(,%lr#%l%%hl BROLYChPYLRE @é’c]é’d’r’w}’le“em PAHiYRR
pi gnents ofist his iawmenthe®nlikel heThe foregoing list is merely for

illustration and not by way of limitation.

Conventional anti-oxidants typically used in
polyclefin compositions include, for example,
alkylated phenols, substituted benzophenones,

‘20 thiocbisphenols, polyphenols, and the like and mixtures
thereof. Exemplary antioxidants include 2,6-di-
tertiary-butyl-para-cresol, 2,2/-methylenebis (4-
methyl-6-tertiary-butylphenol), 4,4’-methylenebis
(2,6~di-tertiary~butylphenol), 4,4’-thiobis (6-

25 tertiary-butyl-orthocresol), and the like.

A wide variety of conventional additives may
also be included in the polyolefin compositions as is
necessary, desirable or conventional. Such additives
include catalysts, initiators, blowing agents, UV

30 stabilizers, organic pigments including tinctorial
pigments, plasticizers, leveling agents, flame
retardants, anti-cratering additives, and the like.

A significant pigmentary property
improvement which can be achieved by the treated

35 titanium dioxide pigments of this invention is the
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such as, for exanple, polyethylene, polypropylene and the like.

In order to further illustrate the present 5 l-nvention, various
exanpl es are set forth below. In - lghese exanples, as well as

t hroughout this specification and clains, all tenperatures are in
degrees centigrade and all parts and percentages are by wei ght,

unl ess ot herw se indi cat ed. 10 Example 1 100 g. of
fully cal cined, pearl reflecting anatase Ti O2-coated mca with
particles havi ng asuppressiguepdgyepdomiigice isi w0 ifo 1Of him ceonpesataphahl e
from The Megnbn CREPOEBL @Radd1MA0RRARAIEh 00 WeE81 Y Bropy 18hePghaed
in 500 M of distil]ed. wafer and placed in a suitabl e vessel. The
tenperature was raFB8dltkess[err]C and mai ntained at this
tenperature. Stirring was In ordernta FRE-dHE®UDIDWELEHE CORLI pgepeatess.

A sol ution was_then_ad . tainin 3 g._of errl.6H err] O
10750 "20°" S o MiPehPRPRa REPAPUE Ulrihes akf A 1D BoheRH °Th O
was naintai ned at ¥h&sesengmples|, urisoweddnsisstimgpughout Bhig%
Na[err]PJerr]. T, b lgr . : Qgg t hen
filtered on a Buch%gﬁé?g%%éFﬁgaaéﬁgdd%%ﬂﬁy}aa(ﬂﬂﬁﬁﬁﬁipéf%ﬂe%igffl éd wat er
to renove salts andegkees cgptdgrafer dnghtdlat PROFera€ Pereenkh3geRepre

cal cined at bPoNEeCghe!, 4b1esRUIRherliise PIREREAEES Produced a
coating of approximately 0.2 % by weight of My and P on the
TiJerr]-coated m ca. Exanple 2 30 The procedure of
Exanple 1 vas repeBkefiple 1 using a pearl reflecting anatase _
;Lgierr]'coated mca HoY B9 ¥} WEAMRPELAIAEL S 5L4F1 0 e2R Rt ERGNS

anatase TiO,-coated mica with particles having an
average particle size of 10 microns, available from
The Mearl Corporation as MagnaPearl 2000 were

15 dispersed in 500 ml of distilled water and placed in a
suitable vessel. The temperature was raised to 85°C
and maintained at this temperature. Stirring was
maintained throughout the coating process. A solution
was then added containing 3 g. of MgCl,.é6H,0 in 50

20 ml of distilled water at a rate of 0.47 ml/min. The
pH was maintained at 7.5 using a solution consisting
of 5% Na,PO;. The slurry was stirred for one hour. It
was then filtered on a Buchner funnel, washed
adequately with distilled water to remove salts and

25 dried overnight at 120°C. It was then calcined at
850°C for 45 minutes. This procedure produced a
coating of approximately 0.2 % by weight of Mg and P
on the TiO,~-coated mica.

Exanmple 2
30 - The procedure of Example 1 was repeated

using a pearl reflecting anatase TiO,-coated mica
having an average particle size of 25 microns and
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White, 9020C Exanpl e 3 A series of blue .
interference color titanium 5 di oxd coated m cas were nade and an

al i quot of each had its surface area (nferr]/g) determ ned by the
BET nmet hod after cal cination. The remaini ng portions were

i mer sed i n aqueous sol utions containing magnesi um and the pH was
adjusted to about 11 with sodium 10 hydr oxi de. The resulting pignment was

dried and then availaale FROMITHDMeir] CodberafDont aof MERENESI SHP&AS
vari ed. The surfa@gaggeagwg%cgetern1ned again after t he overcoating.
h re

Tabl e 1A shows t sing surface area as a function of
I ncreasi ng magnesi um 15 concentration. Table 1B denonstrates the

I npr oved ag%hgégglgmnng properties and photostability of the

sane sanples from 1a as represented by [err]E and

respectively. Inproved anti & &h@hP{ ¥4 BNtk erence EﬁéP§SF&5PPﬂPF
(AL) are-regogni zadomda @R o ey d Ev@fléi wiie ar¥,afespeghb¥eby¥. each

Iﬁ{)la(rar]lf\ g) Wit houpaﬁglts ’\s/%frfﬂcge) %%%5 (i%g ?Cgeterml@eéorﬂBE&hsurgﬁe frea
methed- after calcinatidh.l2 The remaining pPoBtions were

3.2825 Qmégysed in aqueou§5§%¥HEgons contalnlng.gggne51um,

5 7 and ghg pH was)\@digisiyas] to about 11 with sodium

PCT/ US98/ 11873 hydroxide. The resulting pigment was dried and then
calcined at 850°C. The amount of magnesium was
varied. The surface area was determined again after
the overcoating. Table 1A shows the decreasing
surface area as a function of increasing magnesium

15 concentration. Table 1B demonstrates the improved

anti-yellowing properties and photostability of the
same sanples from Table 1A as represented by AE and
AL, respectively. Improved anti-yellowing (AE) and
photostability (AL) are recognized by a reduced AE and

20 AL, respectively.
Table 1A
% Mg BET Surface Area BET Surface Area
(m’/g) without Mg (m¥/g) with Mg
0-Control 6.3 ——
0.12 6.3 4.4
25 0.28 5.8 4.0
0.48 5.7 4.3
0.95 5.7 3.6




- 10 - Tabl e 1B % My

Anti - Yel | oww0@s/58017 Photostability [err]E pcT/USOsiskerrL
O Control 35.7 2.4 12 -

--- 5 0. 28 14. 6 : 1.1

0.48 26.9 - 104~ 0. 95

10.8 0.9 Changes i n appearance of a

pi gnent were characterized by nmeasuring the CIE L*a*b* val ues. 10
This systemis described in the text "The Measurenent of _
Appear ance", Second Edition, Hunter & Har& g@ Editors, John Wley &
Sons, 1987. Briefly this system 8tvr&s ﬁeasurlng a

| i ght ness-dar knes gestgnated Lo, a 1ga-g1een conponent |
desi gnated a* andfj15 % ngelIOVbeuénﬁbnﬁéhéﬂvlﬂ@3|gqatdﬂ“ﬁtostahélltY
di ff erence in color desidnated De* AEISO desi grdated DE,O¢LA£ﬁ

was cal cul ated usiing §heogeraii orl DEX = [(glj*)[err] + (D@*)4[err] +
PE*-—Ba*—amd—bb* {a: SO—KTTOoW™ as— bt
t he diff-fl@ enced in L*, a~20 and |b* values-betmeen

(Db*) [err]][err]
and Db) represent

h I f pi n X n I'travi ol Vi si
the, samp csgof bl et epged, T e, JSRPOSES 1O IITT AT ONEly Vi oI BTg
t he change in appaarance a8 t he pi gnment coppagi ng exposed .and
unexposed sanpl es Tn additiron, the protodar Keni ng
properties nf Thg‘aéggggé=mpfp det et 8t Bed by _medsuring t
difference (the "delta", designated [err]L in the acconpanyi ng
tables). in coloration before and after exposure to W radiation. A

description of the test 30 chamge@slﬁoﬁﬁpwﬁrance of a 1gment wesggl ution

s propared usi ng k89,01 2aq by EhELLELng En g OHE L 8D O, FRLUM sol i ds

10 This system is described in the text "The Measurement
of Appearance", Second Edition, Hunter & Harold,
Editors, John Wiley & Sons, 1987. Briefly this system
involves measuring a lightness-darkness component
designated L*, a red-green component designated a* and

15 a yellow-blue component designated b*. The difference
in color, designated De* (also designated DE or AE),
was calculated using the equation DE* = [ (DL¥)?

(Da*)?2 + (Db*)?]'? in which DL*, Da* and Db* (also known
as DL, Da and Db) represent the differences in L*, a*

20 and b* values between the samples of pigment exposed
and unexposed to ultraviolet, visible or infrared
radiation. The higher the value of de*, the greater
the change in appearance of the pigment comparing
exposed and unexposed samples.

25 ) . In addition, the photodarkening préperties
of the pigment were determined by measuring the
difference (the "delta'", designated AL in the
accompanying tables) in coloration before and after
exposure to UV radiation. A description of the test

30 is as follows:

A solution is prepared using 1.8%9g of
material and enough high or medium solids automotive
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- 11 - WO 98/5801Dai nt vehicle to nake a total weight of 15P@I/UF8/51873
then drawn dowi on a white prined netal panel using a bar with a

. 006" cut. The panel is allowed to dry at | east 5 m nutes before
baking at 120[err]C for 30 min. A 5 -~ Hdnter LabScan fixed geonetry
calorimeter is used to measure Cl ELab val ues against the white
backgr ound. In a paint system the major contributor to Delta E is
due to a change in L* and changes in a* and b* are general Iy m nor.
The panel is contlnuo sI xppse UVA-351 bulbs .in a

Q UV apparat us w3t enidfe ?e?a%?e§eﬁ9fa#o eiﬁgﬁoﬁﬁs 15091y %£11§ﬁ

the white pmén arawn edgwsednsa whatenpasmednmetalcpaned using a
correlated with vi I og}?eéva&b nscutghEL?g vggﬂg? is allo@e8 %aﬁgrye%t

I medi ately (wthin mnutes) ter of “exposure a
periodically over le&sﬁé(thMUtes befasgr bakfneyahr é2@6ﬁp§p§d 3@ tin-hode of

ot her sanpl as unﬁéta§§H§@aﬂhﬁixéBegEBﬁE€§§ £D18PRABERRCE ARG d O
the sanme effect. Delta L val ues nown . as r Iﬁ) WhICh

i ncl ude the changd®3$hqs C%Pea’Bb't’%iH%ﬁ pyaspst th&oﬂﬁéFPnBaFﬁQr]O
post - exposure Cl ELpd & gatast veystéehe the ma;ﬁtecexﬁﬁbueoraituesel\tar iEtiisons
in Delta L with ti wi.t h, those of ot*he % %sto

eni

det er m ne ‘ﬂEe ategraeec%%g?rrp ov% AP9i RRBRERSI APt PA
and reversibility depreratkwprinpr. Th@hehpénﬁésssotOBSlnuouBéYdﬁwmmaﬂd|Q9

noted to asgyre thap gdid ﬁ@rgﬁvﬁsmm bulbs iReht e-b il spga%at&st %ttr{%t”ent

rather than to variations in e thicknes
This exanpl e denprist¥er sreFaRt] h€°§u?’PaEQu§6 OH&Yeéaéﬁn Offe tlhédt&’é’éd'—eat

constant magnesi Uurportion I®nERpbEadi 88 gndti meaeaseﬁgn«&al Clafl R
Eigoe[)?:)g;?:[ i os arcéoq!ﬂ?)f%g' Iv?ftha\r}g.lsﬁ ¢l gserga{: s?ndc&l%?}a%d%r Y
are measured immediately (within 2 minutes) after the
15 halt of exposure and periodically over the next 24
hours. They are compared with those of other samples
to assure that the changes in appearance are due to
the same effect. Delta L values (also known as DL or
AL), which include the changes in L*, are obtained by
20 comparing the post-exposure CIELab values with the
pre-exposure values. Variations in Delta L with time
are compared with those of other samples to determine
the degree of improvement in both initial darkening
and reversibility (phototropism). The thickness of
25 the drawdown is noted to assure that differences in
Delta L are due to the treatment rather than to
variations in the thickness.

Example 4
This example demonstrates that the surface

30 area can be reduced at constant magnesium
concentration and increasing calcining temperature.
In addition, anti-yellowing (AE) and photocdarkening
(AL) properties are improved.
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- 12 - WO 98/58017 Exanpl e 3 was repeated using a E¥E$BNL1873
anount of 0.5% My but varying the cal cining t enper at ur e. The
results are shown in Table 2. . Tabl e 2 5
Degrees C Surface Area, Surface [ er ryElL [err]L
nerr]/g Area, Wt hout My nerr]/g

Wth My 800 7.3 4.8 - - - -

850 6.3 4.3 -- -- 900

4.3 3.1 5. 88 0. 67 950 . 4.3 2.2
5. 56 0.50 10 O75Example 3 wédsd4repeated uiidg a c8n8tant 0. 38

Exanpl e 5 h agnle t e lity of
additivies for re(?uc?ur?gtt fe (';s-u%? A ggléavgf@g!ma tde é%??grs‘%qé t pi gnents for
i nproved st abil it ycempprature. The resuakgl are ﬁhéwﬁepéaféélasﬁng ot her

net al oxi des ot her than magnesi um oxi de. Wen the netal was
calciumat 0.4%the surface area was 4.6 q%erLélg and when it was
zinc at the sane the surface 3 was 4 7 nderrl/g.

The titani um di oxild eAdn
6.3 rr[err]lgl Th SgeBQEQE >

f or r educi

la f f
JesiPraca REEr Ehbagle © 20 AT

g the surface Withffe prar! esc,ﬁapb pijgnents fjor

i nproved stability. Exanpl e 6 25 With Mg Exanpl e 6
denonstrates appl yImg the experimentatfcondr tT ogns of EX@Enmpte 3t o
di fferent g}tlﬁgpoLntEIfPrPan éalors ffor4ifipr ved‘staﬁtLLLy__A
series of titaniufh di ogisde codted m gaspearl escept 5 ~pi gnent s_havli ng
di fferent optical thrckmesses;—and
900 4.3 3.1 5.88 0.67
) 950 4.3 2.2 5.56 0.50
10 975 4.4 1.4 8.81 0.38

Example 5
This example demonstrates the utility of

additivies for reducing the surface area of
pearlescent pigments for improved stability.

is Example 4 was repeated using other metal
oxides other than magnesium oxide. When the metal was
calcium at 0.4% the surface area was 4.6 m’/g and when
it was zinc at the same concentration the surface area
was 4.7 m’/g. The titanium dioxide before the

20 overcoating had a surface area of 6.3 m’/g. These
examples demonstrate the utility of additives for
reducing the surface area of pearlescent pigments fof
improved stability.

Example 6

25 Example 6 demonstrates applying the
experimental conditions of Example 3 to different
optical interference colors for improved stability. A
series of titanium dioxide coated mica pearlescent
pigments having different optical thicknesses, and
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-13 - WO 98/581ficr ef ore different interference colors, werd/USIS/118T
overcoated Wi th about 0.5% My at a pH of about 11 and cal cined.at a
tenperature in the range of 850- 900[err]C The col or and the surface
area results are shown in 5 Tabl e 3.3 -

Table 3 Col or Surface Ar ea, Surface Area,
mMerr]/g mMerr]/g Wt hout My

Wth My pear | 4.6 2.7

g?gd thé%é%ore different 6ﬁt%r%grence colors,g%%re

4.0 ogﬁgﬁgpted with aboutg0p5% Mg at a pH of abgput 11 and
Exanpl e 7 calcmed &@IeémpérathrbaahU&hél @é‘r@% @Fatsed -viov2 cl.5
pear| escent plgnent w@ ge tltanlg é$§}he rutile
crystalline form W TR+ %ﬁ tha: PHY ace are&nﬁeﬁPéﬁs REGV

containing & 46% rwml:um were evaluated for their anti-yel I ow ng
properties. Determ nation of the yellow index was 20
performed by incorporating the titani um di oxi de-coated mca in high

density pol yethyl ene (HDPE) step chips rap1 W §h. an antioxi dant,
but yl at ed hydr oxy tred=trerre—tBi———————ard—exposrRg—the—frep——chrps—to=h

light in a QW nmeteslofhe yel | pwi sgnrslaiceh Aeeayr refl wasrifariet ared by
25 obt ai ni ng tthe Yell ow I ndex as preasur edmbfy a Hunt e mbabScan
net er. In nore detaij, tHeiphgwerfgundel test Widd Mg
: s .
fjrst bl ended at mA)conceggggilon based on th%.%prﬁﬁt 5.7
gold 4.6 3.9
10 red 6.9 : 4.5
blue 5.8 4.0
green 6.0 3.8

Example 7
Samples of a titanium dioxide coated mica

15 pearlescent pigment in which the titanium dioxide was
in the rutile crystalline form without an overcoating
and with an overcoating containing 0.46% magnesium
were evaluated for their anti-yellowing properties.

Determination of the yellow index was

20 performed by incorporating the titanium dioxide-coated
mica in high density polyethylene (HDPE) step chips
with. an antioxidant, butylated hydroxytoluene (BHT),
and exposing the step chips to UV light in a QUV
meter. The yellowing which occurred was monitored by

25 - obtaining the Yellow Index as measured on a Hunter
LabScan meter.

In more detail, the pigment under test was
first blended at 1% concentration based on the weight
of the resin with pellets of high density polyethylene

30 (containing about 1% ACP, a low molecular wax) in a P-



of the resin with pellets of high density pol yethyl ene 30 (contai ni ng

about 1% AQ) 9sassbpw nol ecul ar wax) in a P- WO 98/ 58017PCT/US98/11873
PCT/ US98/ 11873 - 14 - K
(Paterson-Kell ey) bl ender. 0.3% butyl ated hydr oxyt ol uene was added
and bl ended. The resin cont ai ni ng, he titani um di oxi de-coated m ca
and the BHT was then injection nofded into step chips. These 5
step chips were exposed in a QU neter equipped with UVA- 351 nm

bul bs for a total of 96 hours (each cycle is 8 hours W/ and 4 hours
condensati on exposure) and the Yellow I ndex was then neasured on a
McBet h gonkoypatisrainikeEley) Hhendégherothe ety patéadex 10

YI th t t f | | t d,
el | owi ng ocurs, Byazokilcitetie ¥asihada ana Slinada s The FESH: ani um
di oxi de- coat ed ni cantadnvigg Bden wikanbenediexhdbtcestted micaaapdl tbe i ndex
(Y1) of 21.1 whergas (hg ?‘i‘fg}f)slr{j%kdiéh 1rﬁo1<%1e%"‘3§11n§3 é@&pté)féxfgé“m fhaxkde

had been magnesiumtreate
A series of Bover c65€8d CHiPHMWARY wPeeed in a ‘é‘é‘ét@ﬂtﬂ?cﬁq‘ﬁbﬁpﬁésﬂéﬁh

pi gments were pr emedsa.ndmmmlbs tEst esl £8radngs- 9’6'1'1@&\1-@9(@&@1@6&913@&
Tabl e 4 bel ow |nd|ca% %éz sta e titani

|
di oxi de, the overd§a 4rhourﬁsgﬂnd?ﬂ%agﬁ??a%%pgfgﬁegfapﬂe
resul ting pi grrent thnd'zellow ]iﬂttexemmt)mgnymédasmreahdeu g WigBeffhe surface

area ves 25 | dgbelignatdinifibddife BT, TRrhod 2fet SREPPLLEHy T Snitbsr 11/ 0

of pignent. s 1 ndicative

anti-yel | obfng. UlNdds Shifedmiartemdikatdegree of Y%hé°%%gﬂent1§o§§@dlﬁad a

particle size of Z@fefisled, no yellowing occurs.
' The composition in which the titanium
dioxide-coated mica had not been overcoated exhibited
a yellow index (YI) of 21.1 whereas the composition in
15 which the titanium dioxide had been magnesium treated
had a YI of §.9

Example 8
A series of overcoated titanium dioxide

coated mica pearlescent pigments were prepared and
20 tested for anti-yellowing properties.

Table 4 below indicates the crystalline form
of the titanium dioxide, the overcoating treatment
used, the surface area of the resulting pigment and
the resulting yellow index (YI). The surface area was

25 determined using the BET method and is reported in m?/g
of pigment. A lower value of YI is indicative of
imprbved anti-yellowing. Unless otherwise indicated,
the pigment coated had a particle size of 20u.
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- 15 - _ Table 4 Tiderr]
Coat ed M cawOR8s8017r eat ment BET YI PCT/US98/11873
(mMerr]/g) Anat ase None 6.8
40. 11 28% Tigerr] 5 ~ 13 = Rutile, 10[err] A, Si
6.5 17.7 7% TiJ err] Anat ase, 10[err]
Y, Zr 5.1 18.2 7% TiJ err] '
Anat ase, 10[err] 0. 25% Zn, 3.5 13.74 10
7% Tierr] 0.25% P Anat ase 1% Y
3.5 4.04 28% Ti J efihie 4 Anat ase
2.0% Zr, : . St
Y 15 Anadpasmated Mica | Piistr Treatment | 4. 7BET 20. ¥1
289%di g err] 0.25% Y Anat asle  (m?*/q) 1.5%Y
4.2 104 4 280 1 err RutjiT e
1.5% Y 3.3 A“?tg?g 6.4 PO Vdrle 28%|Ti O & F 40.11
Anat ase 1 5888, T1O 64 2517 —28%
Tigerr] s Rutile, Amqi asej 10[er] si Nene 17 A
23.5 3798 T&Créoy] 25 Anat ase, |10[err] 0. 7% My
4.3 12.8 /% TTerr] U.5% P
Anatase, 10pu Y, Zr 5.1 18.2
37% TiO,
Anatase, 10y 0.25% 2n, 3.5 13.74
10 37% Tio, 0.25% P
Anatase 1% ¥ 3.5 4,04
28% Tio,
Anatase 2.0% 2r, 5.4 25.7
28% Tio, 0.25% ¥
15 Anatase 1% 2r, 4.7 20.9
283%Ti0, 0.25% Y
Anatase 1.5% Y 4.2 10.4
28% Tio,
Rutile 1.5% Y 3.3 6.4
20 28% Tio,
Anatase 1.5% Ce 6.7 25.7
28% TiO,
Anatase, 10u None 7.4 23.5
37% Tio,
25 Anatase, 10u 0.7% Mg 4.3 12.8
37% Tio, 0.5% P
Anatase, 10u 0.5% Ca 7.1 18.4
37% TiO, 0.5% P .
gxamgle 9
30 A series of 20u particle size overcoated
titanium dioxide coated mica pearlescent pigments in
which the titanium dioxide coating was sufficiently
thick to exhibit an interference color were prepared
with calcium and magnesium phosphorous compounds and
35 tested for anti-yellowing properties. A reduced AE is



Anat ase,
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10[ err]

0.
0.

5% Ca

5% P

7.1
Exanple 9

series of 20[err] particle size overcoated
m ca pearl escent pignents in
sufficiently
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anti-yellow ng properties.
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of

pol ypropyl ene.

A reduced [err]E is

I nproved anti-yell owi ng and col or
Theindseative of imprevefioantinyZabbwifg and color
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PCT/US98/11873

titani um di oxi de -coat ed
whi ch the titanium di oxi de coating was
thick to exhibit an ijpterference color were prepared

WD 98/ 58017

i ndi c

tested for

ative

stability in high density

Table 5 5 'Qég& egn t C
ol & hl ﬂ &EhLSE 1 & esu
M ca & n%? )Eo ypr°B9i ﬁﬁ err
gol d none a e shqwn lEGTible 5. 38- 44%fﬂ(1err]
Rutile, 20[err] gol d P 6.5 6.9 10 38-44%
Tierr] Rutile, 20[ err] Ca, P 6.3
6.2 48-F erl Dl%@?fe S0l errl) blLue
none & 8 11 o, coated 481%@@:?&&{64 Rutphe. RO[gEr]
2
bl ue R Micd S B Color 4384 5@f@IEéL§E” (m?/g) |
Rutile, 20[err] btue —€=; ( #8=
Ti q er] RutRutd, 1e20[ 2 | gc@rdeen norm)ne 5.86.p 16.4
14. 38-44% TioO,
Rutile, 20u gold Mg, P 6.5 6.9
10 38-44% TiO,
Rutile, 20u gold Ca, P 6.3 6.2
48-56% Tio,
Rutile, 20u blue none 6.8 11.1
48-56% Ti0,
15 Rutile, 20u blue Mg, P 4.4 5.3
48-56% TiO,
Rutile, 20u blue Ca, P 6.0 8.1
48-56% TiO,
Rutile, 20u green none 6.9 14.0
20 53-60% TiO,
Rutile, 20u green Ca, P 10.4 12.4
53-60% TiO,
Example 10
A titanium dioxide coated mica pigment was
25 compared to the same pigment having a phosphorous

treatment and a magnesium phosphorous compound
treatment. A reduced AE is indicative of improved
anti-yellowing and color stability in high density

polypropylene. The results are set forth in Table 6.



20
Ca, P

A titanium di oxi de coated m ca pignment was 25

53-60% Tig err]
wbsfss01712. 4

pi gment havi ng a phosphor ous

conpound

t

reat ment.

Rutil e,

20[ err]

53-60% Tigerr]

A reduced [er

anti-yellow ng and color stability in high density

The results are set forth in Table 6. WO 98/ 58017
PCT/ US98/ 11873 - 17 -
Table 6 TiJerr] Coated Col or Post , BET
[err] E M ca Tr eat nent (nferr]/g)
Rutile, 20[err] none Table 6 5 g 111 5
48-56% Tigerr] tg@tlle,cggg;rr] ostBl ue BET AE 7.3
13.1 48- g %aTI err] Rut ea%ﬂbﬁ%r] (m,/g) Bl ue
My, P 4.4 A8=56%—Fcerr1— = =
Treatnments of tit BM@#&?no%@Ma(xkﬁk%Bnica none pear l|éscent pitgmdnt s
havi ng def%rentt AB-88%, TiO;, lthjcknessesiwere carried out. A reduce
[err]E is ﬂ@hi@t'ﬁ% of i gyed ant} pyel | owi ngjand, col pp 513
stability in high ggug%by ngxprqpy ene. T1e results ) are Sho I n
Tabl e 7 bel ow. Fabte—F
Rutile, 20 Blue Mg, P 4.4 5.3
48-56%, TiO,
10 Example 11
Treatments of titanium dioxide coated mica
pearlescent pigments having different optical
thicknesses were carried out. A reduced AE is
indicative of improved anti-yellowing and color
15 stability in high density polypropylene. The results
are shown in Table 7 below.
Table 7
TiO, Coated Interference | Post BET AE | Comments
Mica Color Treatmernt | (m’/g)
20 Rutile, 20u Gold None 5.8 16.4 | control
38-44%, TiO,
Rutile, 20p Gold Mg, P 6.5 6.9 =02% Mg & P
38-44%, TiO.
Rutile, 20u Gold Ca, P 6.3 6.2 =0.2% Ca,=0.2%P
. 25 38-44%, TiO,
Rutile, 20u Blue None 6.8 11.1 | control
48-56%, TiO,
Rutile, 20u Blue Mg, P 4.4 53 | =03% Mg &P
_ 48-56%, TiO,
30 Rutile, 20u Blue Ca, P 6.0 8.1 | =0.5% Ca & .3%P
48-56%, TiO,
Rurile, 20 Green None 6.9 14.0 | control
53-60%, TiO,
Rutile, 20 Green Ca, P 10.4 24| =0.5% Ca & 0.3%P
35 53-60%, TiO,

green

PCIRS98/11573

conpared to the sane
treai nt and -a nmagnesi um phosphor ous
?E I's indicative of

| mpr oved

pol ypropyl ene.




Tierr] Co%égfyg?mnterference Post BET [err]E  Conments

M ca Treatnment (nmferr]/g) 20 Rut i IP@T,[%%,ﬂrsgj
Gol d None 5.8 16.4 control 38-44% TiO[err]
Rutileq 20[err] Gol d My, P 6.5, 6.9 [err]0.2%M &P .
38-44% Tierr] Rutile, 20[err] ol d Ca, P 6.3 6.2
[err]0.2% Ca,[err]0.2% 25 38-44% Tigerr] Rutile, 20[err]
Bl ue None 6.8 11.1 control 48-56% Tiderr] :
Rutile, 20[err] Bl ue I\/gJl P 4.4 5.3 [err]0.3% My & P
48-56% TiJerr] 30 Rélidhmug0[teig ]presﬂ@elnventl% fa 6, 0

8.1 [err]0.5% Caadec3¥B 6% Ti Qerr RRFTR

20[ err] Green ., None ed in r9ela4t%1of{1 é@%f}:(ﬂular embod igg= 169/
Tigerr] REFEPE, %Pé’r iIOther GregdmtionEa,arl modlfin:éEJ.orilg £ha

err]0.5% Ca & 0. 38&hé&b 6 98/ 5
|[:>CT/ ]Usgs/(118g3 uses w231 Q:é?coﬂeqagﬂérefgz towghose skllled in

Al t hough the presentf i nvehtl on has been described in relation to
particul ar enbodi ments t hereof, many ot her variati ons and
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- 19 - VWHAT IS CLAIMED | S: 1. A conposition
conpri si ngWo 98/58017 a pol yol ef i n; an aRCTERPYLE 4

a pearlesceﬁt'pignent conprising mca particles having on 5 a surface

er of a coating of titanium dioxide
mat “mcoatl ng of cal ci ned €t &l conpound THIB SERESHAS BREN

g of (a) the oxides and phosphorbus ¢ oRERMMEED of
Ce, Zn and and (b) doped ZrQ2 in whi ch the dopant TS Y, Ca

: . A conposition according to claim1, wherein the
ant | OXI dant is byjpsmatyed Mﬁﬁtfguene 3. A conposition
according to claim1, whereirn the pol yolefin is pol yethylene or
pol ypr opyl ene. 4. A conposition according to claim1,
wherei n the second | ayer ofAcabﬁpaedt&ahabdmyﬁmyﬂﬁb{Kﬁﬂajns about 0.1
to 5% met al . 5 %onp05|t|on according to claim1,
wherein the second | ayer coﬂt%?ﬁgoﬁﬁ afd contains phosphat e.
6. A conposition according to cidai antioxtidasitny tamnel second | ayer

contains, atz | east one of Zn, t al. gggs
7. A conp%gltlon according to c%n?egiﬁgwﬁggg'%faﬁent < cxgﬁﬁfaylca
cont ai ns phosphatP@-rthles aving onga supfagst itherdeft adhitrzshi hgyer of

conposi tion conprd ddibiry of @ﬂ@éﬁi@ﬂ aonfiaea@Mdoa %@Hond)e.?e{}&scent
pi gment conpri si aving qQn a surface thereof a first

n articles
| ayer of a coatlﬁi%ﬁe°n °§i%¥ﬁﬁ%ﬁ+ﬁ?o?ﬁd&a Fdeds 8&HRd 1ISRRROY M eon of a
coating of 5 caedietarkdreiabm conpogndupekeakdd tiingmdtectgy aivpi demsasséi ng

of 10 phosphdrous compounds of Mg, Ca, Ce, Zn, Y and doped
2r0, in which the dopant is Y, Ca or Ce.

2. A composition according to claim 1,
wherein the antioxidant is butylated hydroxytoluene.

3. A composition according to claim 1,
wherein the polyolefin is polyethylene or
polypropylene.

4. A composition according to claim 1,
wherein the coating of calcined metal compound
contains about 0.1 to 5% of the metal.

5. A composition according to claim 1,
wherein the coating contains Mg and contains
phosphate.

6. A composition according to claim 1,
wherein the coating contains at least one of 2n, Ca
and Y and contains phosphate.

7. A composition according to claim 1,
wherein the coating contains phosphate.
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- 20 - (a) the oxides and phosphorous conpounds of My, Ca, Ce, Zn and
Y andwdys/shaped Zr2 in which the dopant is Y, Ca or CepcCrT/Usos/11873
9. A conposition according to claim8, wherein the second | ayer of
cal-crned metal “conpound contai ns about 0.1 to 5% - net al .

10. b ording to claim§, 2Rhérein the .ﬂisggnﬂjhaﬁggesN

cont 3‘&6@@;&3@; ns phosphate. 1. CREPOSECEDON :

acc h , Wherein the second | ayer co o G- =

of Zn, Ca and Y and contains phosphat e. 12. A

conposition according to C|§Jn1;%p wher sl i he con aﬁﬁgﬂﬁdCEﬁgggiEgB ai ns
13. avi ng 1 nprove

phosphat e. L. X m caceous glgnen “hay '
anti-yel | owing COMRFLHHM odbR kAAKGLER oper Ehesanthexpiantnt cadapnrsdi ng
mca particles petdin\ddifp®in® Seiéd€8at PEEROENE &i66p LtoMSiseling eating
of titanium *g{OXIdB and a.s n ayer thereon, of g éoatlng

5 [

I f
cal ci ned metal ?xﬁﬁﬁﬂﬁﬁi%ﬂﬁeﬁggﬁp PHRLE hEOPPIRRAE of ?rnaaOfefa) t he
oxi des conpounds Zf, My,arh dowed, 2X0,) itmhehplods fdher dopaocanpicuntls @ dfy, Ca,

Ce and Y, (c) dogﬁg ZrQ2 in which the dopant is Y, Ca or Ce, and (d)

zi nc phosphat e. : 14. A pignment according to claim13,
wherein the second | ayer of calcined metal conpound contains about 0.1
to 5% netal . 9. 15 AoRpBRLElbh0R-A6EQEAGNEo 8181A! B, 13,
wherein the second | ayer contains My and contal ns” phosphat_e.

16. A conposi ti dRerIgt iRy $2E1RY Pi3cahmired frekal CompPQBREEnd | ayer
contains at |eastconttaitis Zboda and Yoang 6pntréNBetal.

10. A composition according to claim 8,
* wherein the coating contains Mg and contains
phosphate.

11. A composition according to claim 8,
wherein the coating contains at least one of Zn, Ca
and Y and contains phosphate.

12. A composition according to claim 11,
wherein the coating contains phosphate.

13. A micaceous pigment having improved
anti-vellowing or photodarkening properties, the
pigment comprising mica particles having on a surface
thereof a first layer of a coating of titanium dioxide

5 and a second layer thereon of a coating of calcined
metal- compound selected from the group consisting of
the oxides and phosphorous compounds of Mg, Ca, Ce, Y,
doped Zr0, in which the dopant is Y, Ca or Ce, and zinc
phosphate.

.~ 14. A pigment according to claim 13,
wherein the coating of calcined metal compound
contains about 0.1 to 5% of the metal.
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17. A.p) ,o%?é%ss?"f or preventing the yellow ng of an ant i oxi dant

cont ai_ni_ng..polyotefin conposition, which conprises ' =g—FRra
particl es having on a surface thereefl & first | aly ev-IS SHEET 084S BEEN
ml“l“ﬂﬁl\llgll d a second layer of a 5 coati ng||of cREPLACEDe! al
cn“t“l romthe group consi sting of ( OXT-Ues
corrpond$ afid the phosphor ous compounds of My, Ca, Ce and Y, and (b)
doped ZrQ2 in which the dopant is Y, Ca or Ce, in said conposition.
18. The process accordi¥y t P FePPPaytioneperardnag to cdaddnd3iayer
contains MJ aihexliritife atod sy OvRtQindnMgCanandoXtains 19.
A process for ret qﬁgg t he phot odar keni ng properties of a titanium
di oxi de- coat & ar | escent” pi gnent whi ch conprises formng on the
titani um di oxi de coating a | ayer of a coating of calcined netal
conpound sel ected from &wmé S ) m° l.des
conmpounds of My, Ca anf@ g% OSltggﬁ ééﬁgggﬁggcgﬁpgﬁjags 01; My, Ca, Ce,
Zn and Y, andhayeidogde E@tm conmicﬁ aheldaptinpnesoy, Z8a &8 Ce.

20. A processir@peprd:ﬂ&\g;drgté:i@é M@@éel n the second | ayer contains
My or contains at |east one of Cg Y.

17. A process for preventing the yellowing
of an antioxidant containing polyolefin composition,
which comprises including mica particles having on a
surface thereof a first layer of a coating of titanium

5 dioxide and a second layer of a coating of metal

compound selected from the group consisting of the
oxides and phosphorous compounds of Mg, Ca, Ce, 2n, Y
and doped 2r0O, in which the dopant is Y, Ca or Ce, in
said composition.

18. The process according to claim 17,
wherein the coating contains Mg or contains at least
one of Zn, Ca and Y.

19. A process for retarding the
photodarkening properties of a titanium dioxide-coated
mica pearlescent pigment which comprises forming on
the titanium dioxide coating a layer of a coating of

5 calcined metal compound selected from the group
consisting of the oxides and phosphorous compounds of
Mg, Ca, Ce, Zn, Y and doped 2r0, in which the dopant is
Y, Ca or Ce. '

20. A process according to claim 19,
wherein the coating contains Mg or contains at least
one of Zn, Ca and Y.

s Sheet Has Been Replacec

g




