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| Method for the surface treatnent of a titanium

di oxi de pignent The invention relates to a nethod for
the surface treatnent of a titanium di oxide pignment, a
titani um di oxi de pignment with high opacity and high
retention, and its use in the production of 5 -
decorative | am nating paper. Decorative |am nating
paper is an elenment of a decorative thernoset coating

Fur i atnodfirithe sufrgl eabhoit & ShEhfirs Soge piament

Lam nate is the tem used fr rmterial in i ch, for
The i e ' egnat ed tacked Jayers of 10
e (RDN FelaE LR Mot ERRT Bt BB o1 Uobigay gy aiamont
titaniyyn glioxisie pigrgenthvéth. hifhepacite aofl heppasieation SyatibBekE: & the$réction of

decola®s ' ordinarily high resistance of the
ecolaar#%grtﬁ%égﬂ?%ééé'?at ching, inpact, chem cals and heat.
The use of speci al - purpose papers (decorative

i i s ' th duct i f 15 _ )
Docol s RlihlhaRREL S ek b e EoRalis Berieso smthsusigral, which
is useSM4EY prg@r@r@g ferdtnisrgyfueritufeasirage pape for iaminaeabbriggd. L¥Rinate is
the te¥ %e%ﬂdt@rﬁ%ﬁ%ﬁ%ﬁ Er. ngrrng%x ag@érgﬁggfeé&%!q%gﬁg%f% layers of

carrier rt icresi

Paper;, apkrRed anh hadboardtdr perticerazad, iang praped tdgetletdie (fserof special
thENAABHE rePRAG g r | i.ght-fastness :

.Syn Cigr ey[i_ ng 1 ggﬁs%%rr? 8@1@@@%% Ségsqcﬁ &4 g?e \?B‘f”ai‘?srté’ﬁt’jﬁji?h‘”g'
impa r@hﬁﬁwegfgﬁmmﬂa‘hty and printability. In principle, a

pi gnent based on titaniumdioxide is emnently

suitable for achieving the necessary opacity of the
The ugre ebnecialpuipass perdrs (flesapdve lafsnatingulapersa pirtiarthe Broduction of
decor@h@dufacd Qe r | ! I ox] de pi nt ,
ecorsbspens?oh i s{grﬁhgggcgmaﬁ“ﬁet Ig&bﬁﬁ]ﬂgggé%esr]e \Fegﬁw%:?ﬁnlﬁgsé?cmg paper
for unaifrgeiivetwand. matsriglsugders; faexamplehbutmlgmant camigr foukhe synthetic
resin.used as feedstock, auxiliaries, such as wet strength

agents, are generally also used and, where
The reg§iserspits dhposerant despragiviel fanivating rsapehinatside efot esample, opacity
hidind bbw& Sight!B8ink &Y Grakid g .0divi dyal
e e Dy SR dE e St v
ImpreqRaPdky) andoniniailite to formati on of the paper and

determne the retention of the pignment. The term

_retention refers to the capacity for retention of all
In pringiley g pigreens basaderciétanivm digdde kenpaguly sditablador achieving the
neces$drP BH&dity Of the dWoF Rl iR Sing i | b ol
) ,opgc_lldt_;ﬂyo_f tehe 8ecor_§1? "\?éehr\%éjrﬁbggtpfgnegmgé;tgeﬂgm@hl?ZOXECE‘ pigment or

a titaniyg fliggde Pigeigat suspensipmistmised with aqusn swspensipr ircyapef ptduection.
In addRbREPHE pRfMter SAGHLIY s8d SRV NS RiariB0 L L0

probl ens 1n paperp %r oduct |%%10%H%E i@r'{ﬁﬁgg%ugﬁggﬂegﬁt?%nrﬁth
agentsg pEpgareraly giterised erd swhere apafepliateafurtbar advities osurhiasesertain

er. (AR A BEREE  ATRUASPEBSlon B! By, ustars anc
additives gyaters sontebude thiermation of the paper and determine the retention of the
pigment. The term retention refers to the capacity for retention of all inorganic substances in
the paper during production. '

Low reterition of the pigment impairs the opacity of the decorative laminating paper, thus
having a negative impact on the cost-efficiency of the process and leading to environmental

and recycling problems in paper production.

A number of titanium dioxide pigments exist for application in decorative laminating paper.

'Among the most important properties, alongside good brightness and light-fastness, are the
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retention and opacity. Light-fastness primarily neans
the resistance of the lamnates to greying when
exposed to light. It is known that inproved retention
and/ or opacity, as well as inproved |ight-fastness,
can be achieved by neans of2special kinds of
post-treatnent. 5 Nunmerous patented nethods are known
for |nprOV|ng |i ght-fastness, in particular. According
nents are §urface-treated with

reteriBp Pl Bhaci b eiARBES Elrtataoait ineqdeaes oo Garinies (o
greyiag ebED erpEes tmagt;}al phosphate (US 3,926,660), with

Itis I&w Q/%/t ag';tli‘m r%h%cin beﬁ%ﬁqgaﬁcaggleog %@ty?g{%%ﬁg@)gss %tqrﬁw%ﬂélgmfﬁstness can be

achqulaasplrmaaes ahspesizl Rindid obpasrireatBphosphat e (US
4,239,548). These patents are concerned with the
| ight-fastness of Ti Q2-pignented nmel am ne resin
Numepss patentedimestbods arepxao\tm mﬂuaprovmigelghgﬁa@fr\ﬁeerh particular. According

role. Moreover
o 0 BE R o ATED L B Syt SR scuscus
AI203pﬂmlsip¢m¢LEles&nfem1®hb$matermm 3j026 laaeys oith rz:r@faTurﬁi&uhaﬁieosphate (Us

r ue in the acid
S, 11%62 \A"a’lsif ] ng%bg%ﬁlvt%@ﬁpgg :;%é)g% W|tlhtﬁ§rlﬁlp:| RhoppRate and with
aiumma:rrsmjaspbatefwsmméﬂ Theisg Wa;en& dre dofcén6WitA theOlight-fastness of

di vi d t t
TiO,- gFﬂ%F\tﬁgﬁﬁél;ﬁ\%% %&9 P grlﬁg \[g\lléraglg(?ra E ,é[n%ger{t%n properties of the
pigmegfts plm: neaslengoteloger ﬁEeetnabmdS)ere@EﬁrattreﬁéédTE)ﬂme fwherﬁ& tRe

' I iU [ I
phosifehe burtec B B Pt RS o 5 B8 SR a e e phipuh & pr value i
the aqid rayigst Stagingffromh thed aviclmangi tde pHS/apIees ralsdcatoabe Fahga dbkbughly 5

’ 20 pH of roughl
to 8 g8 ef Buduofordle IR B Bhn iy orBoattipeved by a
third | ayer consisting of rragneS| um oxi de, meani ng

EPO ?WQM E?d@% fESEQta \nPJy o? ﬁ?gasmrg[} %‘%(‘:%Oi‘rllﬁﬁgoggﬁ ﬁ-é?t@went where a first

successl ve a ers
tayer off alwhiniwmoosse dbOSaDhatenagnﬁadLmﬁaomcdia)H waloé b4 toPtdnain second

layer é%]s‘tlﬁ% B?é\?ﬂnﬂﬂm‘} 8Ligotd %ﬁlbﬁatg:{i #C oﬁ?%n%enfrgrﬁéal R agsarﬁérably ata

a cationic
pH of goughyol - yrierthesfimatavg ment idefe@ntiordlsadchyek/ecﬂi byre iy layer con5|st|ng of

magn%ﬂﬁﬂ@xw@ ﬁl@gﬁﬁb q‘%\'t tr{eeﬁgljngﬁt ﬂrgc(lﬁ eltiSlndh %T::] 'e?cﬂm:?ugﬁesswe layers

ment on t es ‘and i ncrease
of anmH@Jf@Qr'é@Ph%Phﬁtﬁe alumlremmlmda and roaghessiumt beida. et hod by
whi ch pignments for use in decorative |amnnating
papers can be produced that display better retention
AnothebpRiian éef inereasieg stendion dg disclog@l intid &, 7080A8.aldditivn: d@ta cationic

polymsEEY, ALPI L Co PRAPR bRt BB e SR R

chlondﬁ mauu@rmayﬁehmtipn ofst!nerpigmwa)ontthapulp fithursl avgl increased retention.
post-treatnent, an al um ni um conponent and a
phosphor us conponent are added to the titanium

The objeeaf the inyanien s toreserite inleﬁtods’ctyamlcrt pigmehts\farl uke ib eieﬁg‘atwe

[amm:ﬂﬁ% Bﬁé%rg %?ta g& ngoc{ﬂgg\g Eﬂérlnd%gfagfbe&gr rege;nttgnﬂ CélrrlJl é%rgg ﬁcgﬁge[ %rkg)r art,
while myfnmmmgt le@st equally higpioavitntand Gbbe: ligradasindssgeous

versions of the nethod are described in the

sub-cl ai ns.
The object is solved by post-treatment of the titanium dioxide pigment in such a way that,

during post-treatment, an aluminium component and a phosphorus component are added to
the titanium dioxide suspension in a first step, the pH value being maintained at a minimum
of 10 during this time, and the pH value is lowered to 9 or less in a second step by adding an

acid component.
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The subject of the invention is thus a post-treatnent

nmet hod for titani um di oxide pignents that |eads to

pignments with inproved retention and consistently high
“opacity, as well as a 5 pignent displaying these

properties, and the use of this pignent in the

production of decorative |am nating paper. In the

nmet hod accordlng to the invention, a |ayer of

omet b TSR SRR sl i

surface of the Tj02 10 particle. The composition is

T SBRELOORE 8P idts BAT bd SBelier e T Vienien diepig proments

that !@qtﬁ%mlpagy@antwltm inygovesf ietendidn thad asndistentad high ep;myoa@ \d@u as a
ion i s base

L.ven
plgm?’i\lct t art% tb Pﬁ(r%llt %%Nuarrﬁggﬁe ge P é@ﬁ%%‘“ grpr?%uctnon of
decor@ﬂé%lamim%tm@apéw om t he al kal i ne medium |t is decisive
for the nethod that the al um ni um conponent and the
hosphor us conponent are initially added to the
In theamﬁgpﬁ AecaTfiian teinepevesitiom,a laéreli ahasniampphrisphionup Homabme;is

Possu@fgf lﬂQm:ﬂU%%ﬂ?ﬁnyo‘%% £lfl1 ﬂL SXlg e§d %tg{ﬂ% pel ﬁ%ce of the TiO,

duarin een oun
particles e |carﬁ§@s'wrt in depersient om thiet quansties of}:alftmmenirrr ﬁicemds@horus

comp@ﬁeﬂthh@ed Rk Qﬂﬁﬂﬁ aﬁl £3Rs BRisAG- GYEsk &8 ﬁe %ﬁ? tlge ammmlur%vg;(ade

wher e um ni um oxi de
phos%}a&ﬁat&‘?&%‘% fromthe acid nedium and al so conpar ed

The zr‘iv@n%rpfé%%%c?én b2 ¢ 5\ 79 a@nﬁnlﬁﬁ o\f(ﬂ:,egagx g hate ?a}ye{ jsprecipitated

SUSﬁﬁanSI on rops to el ow urin
from the @laftemedibmp Sivdecisientr theemplhod pmmasa!omnmn entnpoifére and the

phosp%%l‘tfs%%*aﬁoh@ﬁ‘ttﬂ@ t:d‘ﬁgtaa&—gd Qﬂh%k%hnet ﬂ% lsngfe%t Lo wbllcp has a

based works on t of an
minimyat piveite §f 9. @rdiiagidherld e’ﬁ|U§|d0§I9pbfﬂT9p @nlow\m dumirigl achigfion. It

has bé&n B8R Qfaf'%‘ii/e'nrbo%ﬁ)ltg \QIH'?&@Q& gor%bo?lsdlhiﬂg\ye%l rngenﬁgr? B the

where appropriate. Ti ase mater|
pigmepfscgangispaiiRve Kampaws to &e Knswniyaethoge sthere e!atrmjumﬁxm

phosplﬂaféQS ﬁﬁicﬁftb@'d flré?fmhfeaa%%@&u ufy ﬁﬁ&‘ Slso %Bh'l??nlegieto %F&%ﬁﬁ:%s ifT which

used with preference. :
the pH e pHib ﬁésr@msqozé@gop&tﬁ&@low @mrpg @d@tmmfyheaaiusmmm cBBiponent

andth@phﬁbﬁqﬁg@aﬁ-ﬁﬁd&,ﬂtls first set to a pH value of at
| east 10 using suitable, alkaline conpounds, 30 e.g.

NaOH: If wet milling is performed, this is ideally
The s@fRe tRafee® nithdd HYwhih 1t ﬁ@erﬁ&)nqg bl WELDOH the b%ms of of an

according to the invention, an alumnium conp

aqueoys, RipisEaibVelsMledpihdnse materinl suenpnsion| Wetadm!hm; isetfhemed in
the prééé%@@ BEA @Bper@ﬁ‘@hag'eﬂt WH@rJ ﬂfdi‘b&fat@ﬁ’lo aﬂék%%éteﬁgll rh'éér%nthe raw

is decisive for the invention
1O, P%‘%ﬁﬂt fhah hay netyet E@ﬁf‘p@ﬁﬁéﬁ?@ted 3H W@Sfp Falelalm0ffatesd by the

chiorlo% @@é&%'l&oﬂsédswif%rﬁfe?éﬁb%dTﬁé [nég']o@{tls Fglﬁtzrbegpit %ftgﬁ]?g BYI.%I’Q of less

.5 at least, and articu 'y "a
than SPeﬁslPre’cE‘ria@Yjﬁt%”bﬂoé%W i ni um conpounds are al kaline or

The siAPbRsibERGtRE toWBHIF LR bF B IBastAblRing i bBSalkaline compounds,

e.g. NaOH. If wet milling is performed, this is ideally done before milling.

In Step a) of the method according to the invention, an aluminium component and a
phosphorus component are subsequently added to the suspension, each in the form of an
aqueous solution. It is decisive for the invention that, during the addition of the components,
the pH value of the suspension is maintained at 10 at least, preferably at 10.5 at least, and

particularly preferably at 11 at least.
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sodi um al um nate, al um ni um sul phate, al um ni um
nitrate, alum niumchloride, alumnium acetate, etc.
This selection is not, however, to be understood as a
l[imtation. Sodium aluntnate is particularly
suitable. If an acid-acting %onpound i's invol ved,

whi ch would 5 depress the pH value to bel ow 10 upon
addition, this effect nust for the purposes of the

Su:tab@vaq’u%?n% RS %SUCEQ ONé\El Yre?r.%%g %@E L 8ﬂllub% aI?tgosuch as

al kal i ne conpoun
sodiunhalpdnatg, talqrglnwgmqlppr@te wlqrhntuh*emtratet alohdniuralck@lrida eatuminium

aceta@@wqﬂ%e@&%ﬁ Re YN L ?n?beigﬁcﬁ:e?%t%g %’au ra[l].(f[mn%h{:]t.aéodlum

the pH val ue at a nini mum
alumipaigde gadcyiary suiteble. Kadedidarting gompbind/isddvoBied, which wWikd

deprda¥ tM;B‘Jig e RS Sél@%ql@l of]i aQigftlgn qz;g éﬁ%)fttrtqﬁ tg%tr HeRrReses of the

cal cul ated as r ef
invenien. e ogmpesﬁﬁteemr@y@ﬁd@pWUQb!eommnd:@mend rocganiNaOH. The

o«a@m@@ RH® rﬁ'ﬁfg}%
pers hosphat e, a&9§%§ﬂ€asr§¢ Jg'?}é‘i SQ%EGEE&%ﬁl c aci d, '&e;ég‘d U figantities
nece érye‘etm%ﬁfalnsihﬁ@ vebie a rum@trrgtoéa)@ He aurhiniting adtinpound is to be

adde@n@&léﬁmm@r@ﬁ@@%%%tﬁ ?r'éfe‘?m&mﬂﬂé #Ofﬁ%g% Oé:ht calculated as

articul ar Sui e event
A'203@8915?f8%§tQ/\%Sg@:a%ﬁﬁetm@ﬁ“%ul d depress the pH val ue 15
Suitat$i® pRed Mok e conpe
i af 0 rp bKFSP: r on#d'ébé%f%r{aegnﬁér?ggétcgﬂnrﬁgﬂ @ué?‘n as %@Sﬁﬁbﬁges
MM P q"rfe‘aﬁ?eP%Ph%SlPhﬁqeéoPh%PhW@ agid, eitcs Th@meliecapnw idt to be

underktded S¥iatiiHaBon. DikalibR %%/drgg it aﬁﬁaéégg pggﬁhgﬁﬁgén b 'é)éf S%Bcular]y

essary to maintain P
Su'tab*ﬁwi“ ﬁﬁt?d%frﬂf PHSSRIRYOFREMOUNgs wheeriaddition wowid drpress thenpH value
to belol 10, t@isté?ffet"_;t tﬂ%tm(e\)'()@é ggtcom'%ﬁéa%@@riﬁy ]adghv\gtacﬁju?‘laélé’ B¥aiine

articul ar

and .
compgiicdahcty SN aGbtsspanen Filstn e abis fauien i fiepousasle, akaline
comprmﬁd@ralnd'the diltitiés ﬁ@&@@é}?m m@ﬁﬁ’auﬁ e b QQJ[IQ%PS MinifRfh BB10. The

ﬁ to the suspension in any desired order
phosp ﬂtﬂts\?Palﬁ’an i§ addsgde aseneRnteHor phiiPta hdGubY yleighh peefiechbly 1.5
to 3.5%WYRGdIGHE, Arsd Sath&esEND ky/3. @@kﬂ@;ﬂwégms §l@ulQ?e’d zisrP o1, q}%ﬁ refgrred to
theT]4>ower the H val ue to bel ow preferab

h'?@s@’t‘?tﬁ 3.5 to 8 and particularly preferabl y to
The Ab@er}ﬁﬁlﬁnﬁar@ tﬁé@ Gnihondhtcad et LRERO ik HBELiGAR 2§ RBired

d uch as I hurlc aci d, hydrochloric acid,
oraer, Hfdé“g YF%SL&E? OrYUIEANGEHSIK Ui t abl e aci d.

Furt her nore, the aci d conpound can al so be a
aci d-reactin such as al um ni um

.correspondi ng, . a
An acif EDIRAN 1 5UDkecREY GO0 SR AR5BS Jovar e pH Valle to below
9, pref@t#bﬁﬁq eNkangé @BnTI.5 td 9 aR8 @bbhc@lah?]é%rfer'aﬂlytt@ se&%m&f and 6.0.

dr ous alumnlumOX|de W th I'p of "“fixed-pH

The aq@/ EYPARRA YsRA SAR Re ANvasiy. BHEt a8 WWC\?&I%EY¢F§CM@nC§/aCid
phospﬂuﬂrc%ﬂidlo Tyrtttl?ér%@@atﬂé aid CRRHHeARbrd, A cidYorRGS@ld &h also pe a

ion of an acid and an al kali ne al um ni um conpoun
Co"esff@déf'g 26 ERARtRe AL (AR PEREIIRLISERNGMat ), or by
addition of an al kaline alum ni um conpound, such as
alum nate, and an acid, such as sul phuric 35

sodi
It has greyen a rgyﬁn@;aeam i1  SHoSHAUSR! Siep ). 40 apRin B wies Shibedera of hydrous
alummﬁmﬂoxt@é With HelhBs B ‘Red-BiH" frofRIeRen sUkh B vy th¥Ghe g%hﬂ?{s very

In this context, pH val ues between 4 an
largelyﬁrﬂ%@tgweg@t Bgopgg@de%bg parallel addition of an acid and an alkaline

aluminium compound (e.g. sodium aluminate/aluminium sulphate), or by addition of an
alkaline aluminium compound, such as sodium aluminate, and an acid, such as sulphuric
acid, or by addition of an acid aluminium compound, e.g. aluminium sulphate, together with a
lye, such as NaOH. in this context, pH values between 4 and 9 have proven to be favourable
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5 for the fixed-pH treatnent- For exanple, |yes or
acids (e.g. NaOH / H2S04), or alkaline or
acid-reacting salt solutions (e-g. sodiumalumnate 1
al um ni um sul phate), are suitable for setting this pH
value. It has proven particubParly advantageous to
performthe fixed-pH treatnent at the |evel to which
the pH val ue mas Iomered in Step b). 5 Finally, in

d),. the set to roug 6 to 7 as necessary,
for the | fﬁp p,:,vl-ltgﬁ?gr@e Fﬂ@enaygge ||Y9§(9f@§'d>é((@9gN3Qh‘(ﬁ'Hi25qzrﬂSOﬂU(a"ne or

| acad-mfadusg 8@t edilcRInk &g ! scmirdl a@n%ﬁat@’@'a!ﬂﬁﬂn‘ﬂﬂﬁ suﬁ}}’]g{e) ASte. stLutabIe for
e.

settirs tg.s gallu | ate | al um ni um sul phat dant
& R W Y rﬂrﬁYﬁ?p%”i‘fa%arleaé’damﬁggﬂ@ﬁ@ plsyfommyheafrxad pH
treataipnt ataheclelalite dhixh thd BA3aluel khsTiRbrelan aedag to the
guantity of A1203 already used in Step a).” The total
of the alum nium conpounds used in Step a) to Step

Finally) in Step d),; lteet et :mtfd&@gh@@f@mméo@swsﬁ f&:q qutahé’éGsmg lyes / acids

IS i.dea 0% by wei ght an
€9 pr eg aﬁ%;) frHS'P% ag %@/% %@P"{i@ﬁl|béﬁ}futlog§m‘chgrquodpﬁbalummate/
alumigivanswlpyate.of t he phosphor us conponent possibly used in
P205, must

The c%:gﬁtoé%% "f}?d%lusﬁle ngt,m \fes Sggtfpﬁﬁ) <) @pd &), CaIpH@ted as Al,Os,

must beteabledfo thh guptititg ph@lE(Dl;SaiﬁE!wp Quadis Q@ﬁ 4 elﬂ'wae' tBtla{S&ﬁﬁe %)umm:um
us idea

I
compgpela% lgs%dcpl St Ca %o %? r 5%?‘93%3@5{@2% rg%rsg} tq,\}élleyTh@z bwatenal,
is ideplir2.0 a9 b4 lyy @e@_hrit agnzcaar@%rdayy Wi tg18t0% @Wﬁéﬁ@}ﬁ@t@ﬂu@rﬁy F%?eoéJanmy
e Ti ase ether with th
of theﬁo@%ﬁoergsné aﬂr%"'t P%SS'@’ %ﬁ‘#gaﬁz?ﬁ 35 %ﬂ%gt%p Fhicalculsigd as Pz@s must
be added t nhgmslantﬁy gf P&¥; uSed i |n 2&pH), 1;& total 6f Bl pZBsplﬁﬁurb &rSSounds
In Ste
wood BB LTt o Sl RUBRET R PP aiedbud bre % eversr,
preferphlyt @toe?, §Wrifyacaightnarst pqmlda)larlwsz pMsmhegfm@hhbﬁrcab% as P,Os
it is also. possible, either
referred. Oﬁﬁﬂ?ﬁ: aa%? Eﬂ%ﬁ ep c), to apply a further inorganic
| ayer of the kind known fromthe prior art (e.g.

Togetﬁé’mmg% E%ﬂ%lt 08y E{e P gemp%%éﬂ roéteeg&n%@%srﬂlttstq@tions e.g. of Ce,

pOSt -treate nent
Ti, Si, gij9pénstapralssybd adictada:b ttonsuspthsidis ink®tepa), thésetms@@mmp being

o i 0 e e U b o
Furthqrmgreg\ytes alae phsiftie.-dithst befoe wfafteh8tepi gynerippiyra uktBer inorganic

v 8 Sy B 5 DR RO G 9, (50 v,

paste in a quantity of 0.05 to 0.5% calcul ated as

The p3tRea Aok OB M BB e o il g o

to the peispo ahwed:tarih@ert amdietje t‘&sulthmi fitegeaketis ivasiad in@rdsng eermbve the
d th f act f

solubig B5° ThAbrofS thetoht BSBicen S te Blorbahe o Be TEReRs kifstpes

contaiming cempourgliely. KNQONsNHOg IO, cambe bw@f OBE QashASfileR paste

: el t IIOO enltr te-co al n

ina a2h TP EeNE 0 ALIAAN ol 150 Bt 2BsfatiatBewps. i

subsequent alilsw, be. adaleadiunilinan aighhicrgmpound can be added to the pigment

from the range of those that are customarily used in the manufacture of TiO, pigments and
are known to the person skilted in the art, such as polyalcohol (trimethylpropane). As an
alternative to addition of the nitrate-containing compounds before or during drying, such

substances can aiso be added during milling.
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35 :6 Conpared to the reference pignments, the pignent
produced according to this nethod displays inproved
retention and inproved opacity, and is optimally
suited to use in decorative |amnating paper. 5 The
post-treat nent net hod accord?ng to the invention is
customarily perfornmed in batch node. However, with
the help of an inline mXxer that ensures optinum
ossible to work in

comIEAFRIrBle e AP Bl Bisdsced fechibes tsdhis method

 displayssimpeaiedivatentdreardl impeovsianatiy, and id SinRig QIRNGNIse s €
 decoPlES iR, t?'\goﬂpeﬁ‘nge of at |east 10 before
a Ion.

preci pi 0O An exanple of the invention is
descri bed bel ow. Exanple 1: A sand-mlled Ti 02
Th the chloride process with a T
o R RERr Al e lech ey B G B PLBEE Sydornanptperprtisagn batcn
modey daiever, mttuthalneiﬁ@f @ inlhe lmxesthat Eahﬁlges Bptﬂ%rﬁy‘:omlggﬂ%atlon it is

also ﬁ%ﬁﬁbm%ra Tk n?e?nltc%n r'ﬂf_cf % al[I 3 nilgst |b§ ep@lg@ﬂ digpt the Al

compoentand the waonﬁtﬁttm agded |n|ang-i fa:#fgeiiﬁ atfeBstt @hefdre P cipitation.
by wei ght P205 are added in the form of disodi um
hydr ogenphosphat e sol ution. The pH val ue of the
N exaReakthe inveelinn insleatribabdetowl3. This is foll owed by
stirring for a further 30 mnutes. In the next step,
the suspension is set to a pH 20 value of 5 by adding
Exampiq i ni um sul phate (corresponding to 2.4% by wei ght
A1203). Subsequently, 0.9% by wei ght A1203 is adm xed
in the formof parallel addition of alum nium
A sanguniied i ©-ahaes@indmnathemnivaide psaless inith 2 BO, thadentrhgorpdl 450 g/t
is setY&th Bei \Jaﬁjerm"lﬁtvﬁfhr}@&bﬁtat éO @f\;\/ﬁﬁ? St rhrﬁ% II—?In(%ﬁl &3\5%9 Qé\lzé)g are added

m nut es, t he suspensi on
to the\Guppensis indheforn ohsodimR ailunmeatsoél |paimauaa| cm‘m)mgﬂlym 3 is reached in the

proce§ | Afict Qﬂnn&ﬁ)r%tlﬁﬁu %'15% nSI htP 85]a q eJd egl i gﬁ%g?n? g.gjsodium

the post-treated sSus
hydroswmogw@tw@m 6 ha @Hefaim af$hdoguspassipn gamd&fzs; eirabout 13. This is

followéﬁi@y Ehrﬂﬁg efr aerHﬁg}l% BAndRL | e h%(t sﬂa a spr ésgelasH?ryrs sgmq) a pH

the washed filter paste 1s
value g{;p B gtiding Wrrswamumhmee(@orresmedapg dorerith hpneight ALOG

SubserfeieRtyd b8, bPwhidet Af@eﬁtddﬂﬁxe%qﬂtﬂ‘?é ol? B?lfa%l fag:ah;}ogpf aluminium

4)ost tr eat nent el énent S, expr esse
sulphate gnd spdivmelumipatsohjioneioghet the ol \mhue i5 nEotbipediat §fter stirring

for 60 mn&ég({ﬁe s@s%%HS|Bﬁfsesrert fdjn%ﬂ Vali& ofls %mﬁ% r%ﬂ% %r ik odium

18% by wei g arative exa
3'“”‘"@5‘?169’%'% ed T| 02 suspenS| on fromthe chI ori de process

After stitrdng far d fUPRe SRR %é %g%ﬁ%i@ uap%ﬁa  is¥iterd doaz% freed

pH val ue of 10 wth’ |rr|n
from ffEﬁ/Ww@r gplubipzaits by ‘ela%iu@m d\fteo addhtaorstufspegiﬂy ot 8P/anOI§1m theferm of
NaNOQfthdlly ol ution
O b O BTN TR 2B o ot P bl Ul s e
The pigneptypanifagierdisspordwgdd the Iaven’ﬂou ghitpingQhe Aibwing post-treatment

elements, expressed in the form of their oxides: 2.5% by weight P,Os and 5.5% by weight
Al O3, each referred to the TiO, base material, and 0.18% by weight NO;.

Comparative example 1:

A sand-milled TiO, suspension from the chloride process with a TiO, concentration of 450 g/l
is set to a pH value of 10 with NaOH at 60 °C. While stirring, 2.4% by weight P,05 are added
to the suspension in the form of disodium hydrogenphosphate solution. The solution is added
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- stirring for 30 minutes, 3.0% by weight A1203 in the
formof acid alum nium sul phate solution are
subsequent|ly added to the suspension within 30
m nutes. The pH val ue of the suspension drops to 2.5.
After stirring for 30 minuted, the acid suspension is
set to a pH 5 value of 7 Mﬁth the hel p of an al kaline
sodi um al um nate solution in a quantity of 3.4% by

' at ed  as 203. After stirring for a
over}gﬁiegﬁé’rof E@Ln?ryurli%s gn f;_}% (‘_@P? of tfﬁéUEB@tSqurgw atTpyghly 10. After
stirringufop 80 siimutes, 8.0% Ib%/ea\reagﬁwt M}d)hfrf ﬁl%d%r;rrtf @m&d&ﬁluznmlum sulphate solution

S washi n er addition
are s‘gg% eﬁ%&'%@ té?he susgé@s:wlthlﬁ 3P ntts s hsr Ples of ee
SUSPWWEGFODB fa 26. @wsamng fdr fBCEldunultbsatheSEIHCﬁélusﬁﬁJéhﬁbn %rkﬁat to a pH

t The reference
el T R TRl AR S5 T Re L OB BabAgD of 34% by
weighfosalcylated LadhO. /éﬂt@rmnmg fon&xfnlrtessteda armi s-heif heurs) |k post -treated

7 4% Al each referyr
TiO: e M A el 1130 Py B Man e aaivon
of roughhpa R atei byevaigid iyiPan the foBm Af slaNd; nthé medhdd r paste is dried in a
spraySdP 8RS sQBs L8 tﬂ%ﬁﬁ% f?erd de process with a Ti 02

concentration o Is set to a pH value of 10
The rgferencrigpaynent nwufactumtd Irethstwayr gomgging the f&mm@ﬁdw&ehment

e[em%@%%@éry i the %r é? tl?eup(g%%e lye /o b é usdl é 8/0/05’90@9228{3{} feferred to

acid. "After sti i nut e$7°
the Tl@@@segaé@@é@nﬂ@ Z?r?‘ébswmsiﬂan in the form of H3PO4
(80%, together with 2.0% by wei ght 20 A1203 in the
formof sodiumalumnate solution, within 60 m nutes,
Com Vg §X t:value is mmintained at pH 5 by parallel
addi tion of the two conponents or after consunption of
t he., phosphoric acid with H2SO4. After stirring for 30
A Sanﬁﬂﬁ'ﬂ?‘%g‘oﬂsﬁ@@l?@ﬁéf%ﬂ the dhiprisletproassa withl avEiDw eoncehtration of 450 g/l
is set' & BHVAR1B it I‘@éblqlalféb kA e\N‘ﬁ?%éthO% tlliléns,us%t 53105 issgabsequently

solution. This is followed b
set to gprhgalye ot fasing pheshopapei] féﬂteradmngufmﬁmﬁmml, Rt by weight

P,Os @'a'dﬂb@&i tﬁe %U%@'sléﬁ‘uﬁ‘ tHé'?bﬁH#opheﬁ #@b (cﬁ téé?tﬂél Wil H%‘V%I:é)f weight

roug . After stirring Wo- and
Al205 i} £0m1 ?fe%oﬂ@m alpminateselTtio witkin S9emisiien, wierkithe pHedlue is

maint@Red faﬁﬁ?g b?rp@mlléf‘a‘ﬂavf%h%‘ 1@%@0@3@%&@ opﬁ?&@gﬂrgw%n of the

After ad ion of roughl
phOSF’PB’FW‘B? W‘Hﬁh@ﬁo4 tﬁ‘ftef\ﬁhréfﬁééorﬁol m'@rltepa@ﬂéusmrarqned sétrtoa pH value

of 7 wﬁﬂi’ Erﬁéyhélb b€4n Qﬁﬂmélégér%%{}ﬁﬁrﬁétesécﬁﬁmnmrh 's?éjfoug\p&% by the addition of

o r ef erence ment manuf act ur ed
2.3% fbfdsin g w@g pa@del-addisian wéerdigo aémnetntaslpl alopinessadptiate at a

pH vakB&f f‘&fgmyoif Aﬁ‘t@%tl’rr[r‘}tﬁfoggsf% b% Bed3. fal 1 ourss%ieg}%Qirgéyed TiO,

each referred ase nate
suspepgjonys; fiptedning frepdfom th?é@ﬂi@fd@hmh@lsaltashy washing aft@esddition of

roughi?‘@tfméy weilReND, ARk beg‘h‘é ey, fﬁ’(gpgéjs%e g dfgina
his way were incorporat I nt é ecorative
spray dr[er and subsequently steam-milled.

The reference pigment manufactured in this way contains the following post-treatment
elements, expressed in the form of their oxides: 2.5% P20s and 4.5% Al,Os, each referred to
the TiO; base material, and 0.18% by weight NO,.
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| am nating paper and subsequently tested as regards
their optical properties and |ight- fastness in
pressed | am nates. To this end, the titani um di oxi de
pignent to be tested was |ncorporated into pul p, and
sheets with a sheet weight of roughly 80 g/n2 and a
Ti 2 content of about 40% by mass were produced. |0
a) Lanminate production (laboratory scale) For
TestASSES in the optical properties of decorative
i and thus the quality of the

titani um di oxi de pignent, it is inportant to conpare

T decorative | am nating papers with identical ash
_—é%@lifl’—‘eﬁte s. This makes it necessary for the quantity of

ti tanl um di oxi de p| gment 15 used for formng the sheet
Theﬁt b dal\ted chﬁ?g e wth the retention,
AY F’e ot %B’gmﬂ Pre W%‘é’@f%'ﬂcqrﬁ@’at%’d@tp de%rafwe
lamiriatitg ipapértdngl smaséiqueﬁﬂy febdrequgsad tfﬁilﬂiﬁﬂ’@ﬂ%m@ﬁles and light-

i,S_C t he st.s,
restolat 0ty RS Pk e o e et vas
mcorao:satmbhto p'ﬂi‘[:e apd ahests nith anthebheeightdflro@ghineso YeehnarLTio, content
'ﬂd#% to the Berson skilled in the art. 20 The

Ofabf)att At IS XHRPO8Ht®ht (ash in [%4) of a sheet and

the retention of the pigment were subsequently
i,t ani um di oxi de content was

a)la qéagé gt'or? Pa%ﬁ&%‘%rérsa? g a defined weight of the
For aps&!}ﬁmgdtie paimat pioperies apdetorativi hamniabing @épe%@m@thu'léhﬂe quality of

the tl@n% 8I8ﬁhg g e¥|t ]trt’g;,s c( a%?’i,?e C\”Eﬁg %a;%at?v%ri%ﬁinéy Q\%gapers with

ldentloelei:kh mtanh?e Tbtasn&efs arnecascany &t thegqudnétyas kitabant didkide Pmment

used ot oy eﬁég—[%lt o%gél tg%%e%daéﬁéhm[ %ﬂrga mg'a&? 'JF%/ Pﬂrl?,ﬁ) H"legrlgﬂmr ed

TiO; pordenfdyincassiib §teapapes 40n: 1%en ﬂmaeetseobr thpa@cﬁnred@rame:age 80 +

1 glm II‘{ fhis éas&h@ éﬁ@s%etéstga*(ﬁ@g é)n'%c(:c::){/ nnegaiyi_glgeh eB eq%jie]f)%sd%for the

Nt 1OR" det ernt nad
forma‘tlen af asteetuFiengroaediiraghe thrpamsdlibhieousgd drbdamitipetn-tnepemsgn skilled
mthe hine. 30 The ash content in percent, referred to
€ percentage by nmass of the pignment used relative
The ftta;ﬂllﬂfh gliaxglealontol {adb in [¥0]) hea s @nd ittoaretayitieh dSthEh:egment were

subs%cgﬁfﬁw %&Prmlﬁe@é %E&IUFEG‘ LET@Bf(Igdﬁg:ﬁ {evﬁ\g ?ﬂa get[eh']q Hg@g%_?;\e ratlng a
defmémwe@btrofpﬁh@pf@dgfnadgoapm triverapabiecinenatoymp 88 &Cl. THesTiO, content by
mass (QQ'L%QW @p&aﬂrbea&\?cél%&fﬁ;} \W/gzghi%;cfhe le%mu@afﬁes o[lc-)r\bﬁ &%%Ga was used

was conp Iete
as the basis faskcalnilatng thessh cedknt i on, t hen dr awn betvveen 2

Ash HRGHPI/A 2 f a specific 9
s c:armun‘rrq f] g’g@l} L}(}]a)?g 'ﬁs@@]e&r}ﬁfngﬂe condensed at 130
_ Cin arecirculating-air drying oven. [Inpregnation

- ner f.or al ner
The r%‘f@ngtbdg\t i ggﬁrﬁ%gesﬁthg %3[?51:?&&% Fgfalh 21 ?r{o%imc surB%Pances in tpue sheet of
paper on the wire of the paper—makmg machine. The "one-pass retention" determined here
indicates the percentage retained during a single pass through the paper-making machine.

The ash content in percent, referred to the percentage by mass of the pigment used relative

to the total solids in the suspension, yields the retention:

- Retention [%] = Ash [%] x (Pigment weight [q] + Pulp we:qht {al)

Pigment weight [g]

The further processing of the paper encompassed its impregnation and pressing into
laminates. The sheet to be impregnated with resin was completely immersed in a melamine

resin solution, then drawn between 2 doctor blades to ensure application of a specific
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was 120 to 140% of the weight of the sheet. The sheet

had a residual npisture content of 5 to 6% by weight.

The condensed sheets were conbi ned into books wth

phenolic resin 5 i npregnated core papers and bl ack

underl ay paper. The |l am nate 'structure used for

assessing the test pignents conprised 9 | ayers:

decorative |am nating paper, decorative |am nating

L

W S it S R
’mp’[‘ﬂgﬁﬂ@ﬂWQWﬂe@ aserend fV‘@e Iramﬂﬂla’tmm@er pEEeanou® offtesin applied
wasPIOOKS 146, &f er% cff #e H2R: SREQRLS: H@dq]rets{&ﬁafnﬁé Bttupg chtent of 5

W ckert Type l'am nat1ng press at
to Géfbyl\f&%jgf@ C%’dﬁP%@bﬂﬁét%ﬂe@womﬂedbwtomgks wgh Phenolic resin-

lmprﬂghétéabor@fﬁéﬁgistdn%%lé}fk JH&@rIéP;F% dites were nmeasured
a_conmer ci al avai | € 15 spectrophot oneter.

The famigrigeirugtyr ea%’i@ésf@,f QﬁﬁéS%fﬂﬁ ihedestpigsperts pespriged 9 layers: decorative

-Iamuhé&ﬂ‘ig"tﬁa?@ﬁ dethgtiRPbinGkiny ﬁéb@sc&rgpgk@ﬁc# ’pager uﬁ%%;ll_al&d%)oer

4 were measured wth the he
CO”%‘B'GQ ot Blegf Hrdstriay. e parskocorg @é@‘?rapiav'éuﬂdﬂﬁaviaﬂﬁqﬁ?gﬂ“ve laminating

papgrapers and over black underlay. The opacity is a
transm ssion of the paper. The

sure of the |i
- The ge 8f Sﬁ%ﬁ’rﬁ@’f %P%F%bgpéem vgi) the el ofe VickeraSiree2 H12 laménating

pres2@t 8 paspdriturd oft 126 ~CafdapressurEoEbdBaLl * bl ack, the
bri ght ness of the | am nates neasured over bl ack

underl ay paper, and the opacity value L [%Y =
b) Tedtingck/ vaoi te x 100, determ ned fromthe Y-val ue
Th net{a}\:sl,lr verfE ck under | ay paper (Yb,ack) and the
o QOUFA| PlaPrriss of B VBRI W) a?tgﬁwémmamrpﬁ@y available

axmpaﬂﬁﬁ@néﬁ%hne) 25 Test results Table 1 shows the test
a es.produced using the pignent

in orlEF38 e e, ORne RO LRE PO ISP AR 4P e AR o, b
to DING 1FrenREe nﬁag%ﬂh&th(tﬁ@ﬁﬂ@bﬂfﬁe\@f@mﬁ@b 8600 cABTnekr oldr two
e seen that, when identical gment quantities

decofgiie {4 ‘B"f‘tﬁ@r%’s@ anctHyep PR e of 4 PRACHD S 4 geasure of the light
transtriissidrnofend p%ﬂﬂardT HEPoBYEING B?@hﬁé%?}éﬂ s{élbﬁt@@ Bs ra%@éktu'r@ﬁf the
refer ments. Table i kewi se shows
opach it b eS GREREN: e e RriobugERar feilafginglee mgagttastover black
unde&ﬁpp&ipﬁr)’@dtﬁe obhetyivawent oar= VEXANRIL & 180, @?&nﬂ@é&ﬁorﬁ‘f@e Y-value

mea L8 R R B e Ve e VMR 9ot g decarativ

lamingtisgnpagpers Of Lhre pi gnent according to the invention
(Exanple 1). It can be seen here that, even with a

| ower pignent weight of 1.8 g for 35 Exanple 1,
Testpsoiared to 2.2 g and 2.1 g (Conparative exanples 1
and 2), virtually identical ash contents and yet

i nproved opacity are achieved. The good ot her optical

Tablept sipard the sest resultd fpneniaae grodlided bisighthd BgheRssccBdind® the
lnvenhorrxntl'—_n aaEn%e gl:)ont ulspr{gr}%o ref%réjncg%?g%enatlsc ((:C(:)c;nqgnanrgtn}eoe;a%ples Tand 2). It
can be seen that, when identical pigment quantities are incorporated, the pigment according
to the invention displays substantially higher retention than the reference pigments.

Table 2 likewise shows test resuits for faminates produced using the pigment according to
the inver_Ition {Example 1) and using two reference pigments (Comparative exampies 1 and
2), but with incorporation of a substantially reduced quantity of the pigment according to the
invention (Example 1). It can be seen here that, even with a lower pigment weight of 1.8 g for
Example 1, compared to 2.2 g and 2.1 g (Comparative examples 1 and 2), virtually identical

ash contents and yet improved opacity are achieved. The good other optical properties are
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invention and the reference pignents was conparably
good. 5Table 1: Pignent Pignment Ash wei ght Ash content
Granmage Retention [g][%A[gln2] [gln2] [A4 10 Exanple
12.141.734.8 83.3 73 15Conparative 2.240.632.9 81.1 69
exanple 1 Conparative 2.140.182.3 80.4 . 70 exanple 2
20 Table 2: Pi gnent Pi gnent AshOptical properties
(lam nate) Opacity (I am nate) 25meight content Cl ELAB
Cl ELAB Cl ELAB CI ELAB Opacity [g]l[g/ 2] L* white a*
presgivace The ligififagipessyf desklapypaies gor{ta;@mgﬂgg@g@ent accordlng to the
: : 5 meaPfyfERar ati ve exanpl e
invefop A fietefbrenke dignendwbs gir Conpar ati ve 2.132.393. 2
-1.3 2.289.8 90.9 exanmple 2 35 CLAIMS 5 1. Method for
produci ng a post-treated titani um di oxi de pi gnent,

Table 1:
Pigment Pigment Ash
weight Ash content Grammage Refention
[a] (%] fg/m?] [g/m?] [%]
Example 1 2.1 417 348 83.3 73
Comparative .
example 1 2.2 40.6 32.9 81.1 69
Comparative
example 2 2.1 40.1 32.3 80.4 70
Table 2:
Pigment Pigment Ash Optical properties (laminate) Opacity (Iaminate).
weight content CIELAB CIELAB CIELAB CIELAB Opacity
[g] [g/mz] L* while a* white b* white L* black value L [%]
Example 1 1.8 32.3 93.4 -1.3 2.2 90.1 91.2
Comparative :
example 1 22 32.9 933 -1.3 21 89.9 91.0
Comparative

example 2 21 32.3 93.2 -1.3 22 89.8 90.9
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characterised in that a) an al um ni um conponent and a
phosphorus conponent are added to the Ti 02 suspension
inafirst step, the pH value of the suspension being
mai ntai ned at a mninum of 10 during this tinme, and
10 b) the pH val ue of the suspension is |owered to
below 9 in a second step by adding an acid conponent.
2. Method according to Claim1l, characterised in that,
in Step a), water-soluble alum ni um conmpounds,
preferably sodi umacum nate, are used 15 as the

al um ni um conponent and i nor gébfldi$Hhosphat e conpounds
or phosphoric acid, preferably disodi um

hydr ogenphosphate, are used as the phosphorus
conponent. 3. Method according to Claiml,

. MRERf BFddBiefga otshﬁéateggta'n n‘%i@ﬁd%};ﬁﬂ%ﬂt acid or an

ac:ld-reactlng sat, pre era Ium'sul phate, is
h3egtessed indhataci d conponent . 4 Met hod according to
Haalndiniufl @nasdneh SR bﬁb %)h@rtus gbﬁgé‘i&ﬁ are) ﬁl&dgytﬁ’e"ﬂ' 1951

preferably of at |east 10 rticu
sHFRANSIoRHN st stap. theat valge of the Suwamﬁiomb@ingerdam@med at a minimum
ow&gagmxﬁ%ggmﬁéggdto Claiml1l, characterised in that, in
Step b pH value is | owered, preferably to the
by Hiegrd F@'B%P@hs spgPEBISigRdS jouereckiglbeiav9 inpe e¢cangistap yoadding an
abRtoMRPndatd and 6.0. 30 6. Method according to one or
nore of Clainms 1 to 5, characterised in that,
following Step b), a further hydrous al umi ni um oxi de

. Mealy@radcamﬁtmodolcaam N RaRlcRRis6d in thh, t hat  the pH val ue

% sus ension is set in the range from4 to 9 and
it Hiiee BEPW% iféut?%awab@'umccemaws Bgﬁf?fapmspéuuma@umma&a are used

adkheadluirkah cBRpahdHti Ni um conpound -and an acid
% ound, 35 preferably sodium alum nate | al um ni um
agdf rﬁE’Fﬁﬁr@ Rfrose P&ﬁWﬁPEﬁﬁSr%{tpéowwpﬁﬁ@r piefasahly dispgium

hidrbg@thhacerRitéli Aig ut s NBePhoSPHRuPLEorpoHeRB | tO 6,
characterised in that, in a Step d) at the end of

post-treatnent, the f| nal pH val ue of the suspension

. Méﬂ)cﬁieiccbﬁilng’tﬁlmﬂnw @hb@c%ruﬁédhtﬁ&e hel p of a lye |

. i d or with an alkaline 1
‘“gﬁﬁeabéaﬂnt%éﬂ@?mﬂﬂ - re@ﬁwr-g S, BESRTERY ZITHNHEY Sghate, is used as the
aati¢ompbrgntsul phate. 5 8. Method according to one or

more of Clainse 1 to 7, characterised in that

. Method according to Claim 1, characterised in that,

in Step a), a pH value preferably of at least 10.5, and particularly preferably of at least 11,

is maintained.

. Method according to Claim 1, characterised in that,

in Step b), the pH value is lowered, preferably to the range from 3.5 to 8 and particularly
preferably to between 4.5 and 6.0.

. Method according to one or more of Claims 1 to 5, characterised in that,

following Step b), a further hydrous aluminium oxide layer is applied in a Step ©), in that
the pH value of the suspension is set in the range from 4 to 9 and this pH value is kept
constant by paralle! addition of an alkaline aluminium compound and an acid compound,

preferably sodium aluminate / aluminium sulphate or sodium aluminate / sulphuric acid.
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7.

10.

11.

12.

13.

14.

15.

the total of the alum nium conpounds added in Step a)
to Step d), calculated as A1203, is 2.0 to 9.0% by
wei ght, preferably 4.0 to 6.0% by weight. 10 9. Mt hod
according to one or nore of Clains 1 to 5,
characterised in that the totZal of the phosphorus
conpounds added in Step a) and Step b), calculated as
P26, is 1.0 to 5.0% by weight, preferably 1.5 to

% b t artlcul £l L0.to 3.9Q%b ght .
i RealThol sdSriefer Bl Tiie: hedeiotip IR seq
in g S:td?qati) atitine Stapf m))st-treantrr@lnt 1353 ﬁrhal pHll vialLsolf titd euspensiogis set to
r%)%%h&eg é %Wltﬁﬁhet kﬁéip% 15!8 38';%’:% SN?QHt/rIF%Fggsucngveitﬂse{noﬂka!me!
abl sdifsiohuidn emmblaellsnguutrmlmnmater/ a’mmmumﬁ smﬁbtmtms 1to 10,
characterised in that 20 a further inorganic |ayer is

applied either before or after Step c). 12. Method
Metbod deavgdintoorre armererog CEimellde mectiaraderdskd in that

tﬁ%ﬁ){tﬂ(g“ ﬁ\;'aﬁﬁgl |urt]n %nﬂ‘ﬁfmuntdg ad?@cﬁ v e gfto t\%F'th1 c%ﬁ:%%ﬁ%dsas AlLQs, is

m na
A.OrtcsBh by werglyt, pﬂe&tralblhé Oftmfﬁ %’zh@dmmlgment contai ns up
to 1. 0% by wei ght NO3. 25 13. Method according to one
or nore of Clainms 1 to 12, characterised in that an
Metheshaecosding toagneeoringora b Ciadds due bngharacialisediih [tHatg. 14,

[
(R RSP SRR Gt LARbURAC UL BEDEF B sl LR 2 PO,
i518.0 ta §.0% e wetaht. meefetablya e ta .64t @dweighfanar@ﬁwaﬂbﬁlode 3.0% by
V%%[(ent according to Claim1l14 in the production of
e ative lam nating paper. 35

Method according to Claim 1 or 2, characterised in that,
in Step a), other metal salt solutions, e.g. of Ce, Ti, Si, Zr or Zn, are added to the

suspension together with the Al component and the P component.

Method according to one or more of Claims 1 to 10, characterised in that

a further inorganic layer is applied either before or after Step c).

Method according to one or more of Claims 1 to 11, characterised in that,
to improve the light-fastness in the laminate, the pigment is treated with nitrate in such a

way that the finished pigment contains up to 1.0% by weight NO;.

Method according to one or more of Claims 1 to'12, characterised in that

an organic substance is applied during final milling.

Surface-treated titanium dioxide pigment, produced by the method according to one or

more of Claims 1 to 13.

Use of the surface-treated titanium dioxide pigment according to Claim 14 in the

production of decorative laminating paper.





