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Coati ng Paper Conposition and Method for the
Preparation thereof Field of the invention The present

WO powsndizon rel ates to coati ng paper conpositi OPCT/SG2004/000376

conpri sing Nano Precipitated Cal ci um Carbonate (NPCC)
and to a nethod for the preparation thereof.
Background of the invention Pignents are used in
paper maki ng and paper coatingito inprove the
appearance, optical properties and printability of
papers. Commonly used pignments include kaolin clay,
zeolite, calciumcarbonate, silica, titanium dioxide,

w

writing papers and paperboards that are prlnted or .

i mged by common processes including offset

| i t hography, gravure and xerography. Recently
develog&f i magi ng technol ogy has created needs for new
fighd of Hie in¥aAERD and uncoat ed papers with properties
not achi evable with conventional pigments. InkJet

j k
PhE DA BuBnS BT oy BEE B850 Wi Nano
ﬁ’oasmplaatdd ddiciuen Casbaridter(NAGE) anék tp et rmathasd éorsthgrmreparation
Vﬂ'% and faster, and tends to fill out market niches,
¢&f.is an increasi ng request for multipurpose papers
in order to fulfil the efficient use of these new
printers and at the sanme tinme to neet the routine day
Backdrband mblthhe atvieation Most nul ti pur pose papers on the
mar ket today are uncoated or surface sized grade. The

ng?é%@gdggae St?seoaa plﬁ rgsaa;')ermaqqnéj ugn Opatn;?éer %\c/)%[lng relr"grlﬁ’)rove the

appearance, optical properties and printability of papers. Commonly used
pigments include kaolin clay, zeolite, calcium carbonate, silica, titanium
dioxide, alumina trihydrate and polystyrene. These pigments are useful'ih
manufacture of conventional printing and writing papers and paperboards that
are printed or imaged by common processes including offset lithography,
gravure and xerography. Recently developed imaging technology has created
needs for new types of coated and uncoated papers with properties not

achievable with conventional pigments. Ink jet printing is a good example.

Ink jet printers have recently become the dominant digital printers used at
home and office. As affordable ink-jet printers grow wider and faster, and
tends to fill out market niches, there is an increasing request for multipurpose
papers in order to fulfil the efficient use of these new printers and at the same

time to meet the routine day to life application.

Most multipurpose papers on the market today are uncoated or surface sized
grade. The cost of these papers is low due to the ever increase in speed of

devices for making paper. However, while suitable for most routine
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devi ces for maki ng paper. However, while suitable for
nost routi neapplication, these uncoated and standard

wewosaes7si zed grade papers do not allow for he@hsernd4/000376

print and i mage appearance. At the other extrene,
there are high-gloss, high end papers, such as

phot ographic ink jet papers. Ink jet printing

t echnol ogy has undergone seveyal changes in addressing
t he demands of existing and future digital printing
applications that require high quality printed inmages.
Hi gh quality ink jet printing typically occurs on

o R e oL SoBa Ao FachuEbel Aol o o
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LR AL T, over overing of

the photo handphones also help drive the demand for a
hi gher guality and bpmcost mul t Qse LN

ﬁéeﬁhetﬁ’ et extrame. el n¥ sy hng}w—glﬁns% 19,8 S%%é{g Sych as
PRA1IRALIERAL ot PDERY. hik @R phiRangRdctolody sagnnaéﬁgdnteyseveral

| et papers nust be coated ofi-machi ne and
ahangest i esidressieg ttheederrandsicif rexistingygnd Siuea digitah printing
thed Sire roperti Lff t
pPRirTEpS (el oBREP fBncuslits el hfacs Hith REEfy’ i jet
99% ¢yFitalpP 8e8Erswoh Ncdtled Qseper tisrafdrey to T;h@duce such high
preferred finished ink {et paper shoul d be smoot

gualdmgomxﬁ@@qnegearthgmoa in@ coamasition aaAdhe 'ﬂhéOHBWﬁH‘a'% must

printing while providing excellent print
sﬁﬂfgb%%ﬂch as excel l ent ink adherence, high scratch

and i nk resistance, and b!eed control for sharp edges.

TheropeIpwEIG P hitaoLpLina ol ey s feipeipment of the
phafd Haﬁdﬁﬁor{g eSRoHAP UrRBRAESISMENE 6 hhigRer quality and low-
cost multi-purpose inkjet to meet the mass market demand. With the
compositions for coating paper currently on the market, higher quality coated
ink jet papers must be coated off-machine and are not cost effective.
Producing a paper sheet with the desired properties is difficult due to the need
to find ways to coat ink jet paper on-machine at commercial speeds with no
loss in quality. The preferred finished ink jet paper should be smooth, strong,
opaque, bright, and able to handle the demands of ink jet printing while
providing excellent print results, such as excellent ink adherence, high scratch

and ink resistance, and bleed control for sharp edges.

The need for ink jet quality papers that exhibit improved performance over
basic uncoated papers or starch size press grade papers has led to an
increase focus on matte papers for these applications. Matte papers consist of
overcoat layer containing matte beads that provide ferrotyping and blocking
protection. Until recently, nearly all ink jet matte finished papers coatings
contained Amorphous Silica pigments-primary precipitated silica (PPt Silica),
but also fumed and gel silica, in order to provide the required high capacity for
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i ncrease focus on matte papers for these applications.
Matt e papers consist of overcoat |ayer containing

wodosaodzends that provide ferrotypi ng and bl ock@TgG2004/000376

protection. Until recently, nearly all ink jet matte
fini shed papers coatings contai ned Anorphous Silica

pi gnents-primary precipitated silica (PPt Silica), but
al so fumed and gel silica, imyorder to provide the
requi red high capacity forink liquids. Wiile Silicais
effective once it is on the paper, Silica pignents
pose production problens so that the papers szt be

coated at rela _i,vel_%/ﬁ%jﬁow speed E e. nmac §€ .
tdsaliquids. While %@P@d VR0 i %8N, ep?»?p%m ca gigments
b@é‘é ‘t/)PJdJE:'t gH dﬁ%k;@ﬁ%tﬂ%‘f ey QBQrsWnHEt lF’%bSQfé&ie'zﬁﬁ'eiatlvely slow

TCads ey pensive, Towin density
@D@IedT(ﬂ)e @ﬁfumachilmecﬁaajmg)alﬂm périfensandeoprapedtiasooi BBt Silica are

t f th PPt Sil
e ician dek deseptufaand gk BoBhiisse Ok Vs 1hE 1Rt Siica s
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e ol By B R BB P roved
performance of ever inproving home and office ink jet

Booling salieslePs Saisrdrlios Farier Wi F SiGE Plgments because

ry! lof {AeBE TUEERs AtHEPY i§ LAPRRH! inCthi§ T8N i Fi te8hnology in
I&rge“%:lr%lglt”gtogd Ea [ cium SCfar bona{te (PCC) particles having %

prceitmrz;e low agst 19@dentapahpe cefi bgings usednig nagtghathe improved

bR L S PR LT B efasbone

particular 15-40 nm w Il be here referred to Nano
Preci pitated Cal ci um Carbonate (NPCC). According to
Summagpyeofithe imentidRposi ti on according to the invention
is a conposition for coating non-soluble support. A
not limting exanple of a solid

The present invention addresses the problems above, and in particular to
provide a new composition comprising Precipitated Calcium Carbonate (PCC)
particles having the size of 10-100 nm, typically 15-40 nm, and at least one
binder. The Precipitated Calcium Carbonate (PCC) particles having the size of
10-110 nm, in particular 15-40 nm, will be here referred to Nano Precipitated
Calcium Carbonate (NPCC).

According to one aspect, the composition according to the invention is a
composition for coating non-soluble support. A not limiting example of a solid
support is a cellulose support. More in particular, the support is paper. The
support comprises a topside and a backside.

According to another aspect, the support according to the invention is coated
with the composition comprising NPCC and at least one binder on at least the
topside or the backside or on both sides.

The NPCC particles have a size of 10-100 nm, in particular 15-40 nm. More in
particular, the average size of the NPCC particles is substantially 30 nm. The



10

15

20

25

support is a cellulose support. Mire in particular,
the support is paper. The support conprises a topside

wapssaoBacksi de. According to anot her aspect, PEESG2004/000376

support according to the invention is coated with the
conposition conprising NPCC and at | east one binder on
at least the topside or the backside or on both sides.
The NPCC particles have a size of 10-100 nm in
particular 15-40 nm More in particular, the average
size of the NPCC particles is substantially 30 nm
TheNPCC particles could cone in all shapes but in
Earticular, have a cubi c shape mat.eri al. ordin

. A A4
PEC papisias saHd somad alhglaiesohuldp iylar, have'a Cubit shape

RTINS SRREIAROR 1RGIBNTBh cchighush dibakgnualy

Elisic spaPONRCCpanficlebe invention is a binder for paper
coating conposition. In particular, the binder is

BEASES SR AGRHR RS ] g8 IR e v
B o5 e HIBRELES & i R0 pav stng omhoton,

group or groups; proteins; and their mxtures.
iowpawtioular, tbebbinder issseleeted; fromedhe ogrowps copgisting of starch;

Anot h i tabl e bi [ ' . , )
ARz steh” Rogumar ety e cCrtbriE podfieBToRAR starch:
hmphetdrN sthfef:; biyrliestid poijraecatexes; estarables, haxingi hgdroxyl,
starch. In particular, cationic nodified oxide starch.
pathoxl, 0y a}gudgmmw QEOBS ProteiBscanth Bigit MHHULGS. Hewever, the
nvent. Ul ' - i .
Wit PPL G T e L B SUBASH S o

pelsomt magbe-lueddadi ene, pol yvinyl acetate-acrylate,
al kyl plyacrylates honoand

According to a particular aspect of the invention, the binder is starch. For
example, oxidized starch. In particular, cationic modified oxide starch.

According to another aspect, the composition of the invention further
comprises at least one of synthetic polymer latexes is polystyrene-acrylate,
polystyrene-butadiene, polyvinyl acetate-acrylate, alkyl plyacrylates homo-
and copolymers, or a mixer thereof.

According to another aspect, the invention provides a method for preparing a
composition, comprising mixing the NPCC of the invention and at least a

binder.

According to another aspect, it is provided a method of coating a surface of a
non-soluble support comprising applying the coating composition of the

invention on the surface of the surface of a non-soluble support.

The non-soluble support may be a cellulose-based support, in particular
paper. For example, ink jet paper for printing.
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copol ymers, or a mxer thereof. According to another
aspect, the invention provides a nethod for preparing

w@2memms3i ti on, conprising mxing the NPCC of P&ESG2004/000376

i nvention and at | east a binder. According to another
aspect, it is provided a nethod of coating a surface
of a non-sol ubl e support conprising applying the
coating conposition of the imgvention on the surface of
the surface of a non-sol ubl e support. The non-sol uble
support may be a cel |l ul ose-based support, in
particul ar paper. For exanple, ink jet paper for

Roporipomspogia ApoIR onons SupoRBtBFEsffpbl fetnod, o
Spra L1 .
3Pt Ry RS b s haneue s, ofpichaguependror by

bibeippesyiny. ded a coated support conprising a coating,
conprising the NPCC of the invention and at.|east one

B\Iggﬂgfg;ftg %g@gﬁrggsgﬁpqgﬂggglpr%g{gﬁgsé%%%d B%[f*b&p?to%ﬁ\grising a
i PLAAAASEAt B i : .
Faa Rl U, Nt Tgnterkf ot at eltobng bince,

ppeifar el aawresolubly suppextanpl e 2. The results of the
printing test were obtained by using two printers,

L, e. HP950, and EPSQON, 9 L.gur ws the size
nSicopisst PURPGS M RN SR S T e
description of the invention Paper coating, which
generally contains pignent, binders, and additives, is

Brief description of the figures

Figure 1 shows graph of a test wherein different NPCC coating compositions
were prepared according to Example 2. The results of the printing test were
obtained by using two printers, i.e. HP950, and EPSON 980.

Figure 2 shows the size distribution of particles of NPCC.

Detailed description of the invention

Paper coating, which generally contains pigment, binders, and additives, is
applied to the paper surface to improve the properties of the paper. The ink
interacts with the coating to produce a high quality image. The coating
prevents the ink from penetrating into the substrate. More specifically, the
coating can optimise drying time for high water content dyes and separate the
water-soluble organic dyes from the water vehicle and hold the dye on the
surface so it doesn't strike through to the base sheet. Smoothness and
thickness of the coating layer are two important physical properties that
impact print quality. Pore structure and contact angle wettability effect print
quality by preventing ink spreading. In order to prevent wicking and
feathering, it is important that the thickness of the coating layer be
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applied to the paper surface to inprove the properties
of the paper. The ink interacts with the coating to

we@emdues7a high quality i mage. The coati ng prerensc200Ha0376

ink frompenetrating into the substrate. Mre
specifically, the coating can optim se drying tine for
hi gh water content dyes and separate the water-sol uble
organi c dyes fromthe water \ehicle and hold the dye
on the surface so it doesn't strike through to the
base sheet. Snpothness and thickness of the coating

| ayer are two inportant physi cal properties t hat

BRBGENBYS Jo o HBRl' Y APRVE piblts i, SoPARA, 265, fE1Bb on the

rint qua 'ty reven

§B§@r§ﬂbrﬁ‘%f stiBc@ssies drépletseyfeink ammgrn g iaey rfadaes hediany, water
I'S inmportant that the thickness of the coating

peq&entbehormgenous to a scale of a few mcrons in
depth which also helps in the absorption of successive
droplets of ink at high delivery rates and any water

PhepfirtanfasbBBOb6f priftik lpepér tgchpologyi lsgtHeaﬁmed of production
technol ogy is the speed of productign and

and dhadbickpess (o thayav%rSa €8atingrgt O%b@ﬁpﬁgfﬁe%ﬁes'"éﬁ%"am in
B@\P bF #Y e e hﬁ/"‘?? fnd Eﬁoc%‘éerlﬁ’ ro%ﬂcﬁwgeth%r BﬁSfb@ré’éhlc printing
pro per

roducing t ographic printing
b@palﬁl’ﬂr@lfo@manbatcﬁrcrdmﬁ'eiafscts,oor pits, shammrnedrmﬁdochﬂ strongly
to be strongly dependent on those aspects. The -

dapendeiti Oﬁéﬁﬁggﬁsrnk and the coated substrate play

a vital role in producing images that are | ong

| asting, well defined and of high strength regardl ess
crhepmteraemomqopbtvmn cmk amtethencoatedt subaitate rplay cuvgalafole in

t he, surface of Str whe y

BERUIG iagosJBAr b donadncings wer sifetiRie ffehishaptienath
fbcdraleas of eintdmadplieation. Theaalry interaction oceurs at the surface of
the substrate, where the type of bonding that occurs between the colorant and

the media dictates the final print quality.

It has been attempted to increase the smoothness of the base paper by

calendering the paper at high pressures between metallic rolis.

The paper must exhibit unique properties in order to produce a high quality
printed image when the ink is fixed to the paper surface. Once the ink drop is
accepted by the paper, the ink must adhere to the paper and spread minimally
in all directions to generate sharp edges for print contrast and image fidelity.
The paper must be smooth to give high print densities. In addition, the paper
should minimize bleeding and wicking while promoting the absorption of ink to
set the dye onto the coated surface since this promotes higher print densities.
Ink jet droplets must be adsorbed quickly to avoid image smearing and
multiple drop splatter. The dyes should be deposited near the paper surface

to maximize colour density and contrast while minimizing show through.
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It has been attenpted to increase the snoothness of
t he base paper by cal endering the paper at high

w@e®sases between netallic rolls. The paper nRGL/SG2004/000376

exhi bit unique properties in order to produce a high
quality printed i mage when the ink is fixed to the
paper surface. Once the ink drop is accepted by the
paper, the ink nust adhere tqg the paper and spread
mnimally in all directions to generate sharp edges
for print contrast and inmage fidelity. The paper nust
be snooth to give hi gh print densities I n addition,

bR B A P 8 P A s s
filEn 'S QUGG Wt ?péérné'&tetrmnsa ii’ﬁé’tf@ﬁﬁ%hh i fed@ritiz nearly all
ensi ties. dropl ets nust be adsorbed quic

ik jab oiate fmigbed maqner m@aangs rontaipea Amogpheysasiiea pigments-

seie Diedilen Sy s st Pt BPRE Pl Tyl o the

Q@Wrﬁéikeyqihd@@aﬂed twrnaw.é hofa Sl , segeg| asé by nihsh PPG

W thout Tuster is known as "matte finish". Colours
mmemt@pmebut slspt fmesh and rgel tsiliog, in shdeutq iproyide ¢he| pquired

@gﬁtcﬁ/ al! ,&‘h&r; Iich.ga'%t\f\milé %ticgeﬂgsdefsi%‘@ﬁfrea GR& it"%n the paper,

Siil@ﬁ'ﬁi’g%ﬁiéﬁt%dpééd pestiuction protientopispeetics hsi tis®) ehust be coated
products now in the U S market under the tra

aff reitive $|0We$@¢.%1 §& d'sye PRenpeiine ogdpal-i b ﬂemerformance
I
Pl BriATBE GRS il 314 et & AR TA° bty and

highecﬁrigmiﬁesee i-dmweven; Arsophou$ ds gxpensivéj lave én ﬂegmﬂnaad may
pose producti is,)erbl ens properti es as they nust be
ejrecineniogieal HreREMS: ow speed (i.e. using off machine
coating). The key performance properti es of Anpuphous
Silica offered are that of high ink receptiwmg and
ﬁoghenrtrar@hPmpitateld\@ieium CatvghRSC) availgiie onvibe maket has
Been eu”s%'dt% %gger n¥anufacturing as sheet filler as well as conventional
coating pigment. However, the PCC particles have size in the range of 1-10
pum (micron). The size of these particles is too big for the preparation of a
coating pigment to be used efficiently in coating machines. In fact, PCC
coating pigment is coated on the paper at relative slow speed. Some products
comprising PCC are produced by milling down from the micron size PCC by
mechanical force and have been used in reinforcing synthetic rubber and
household paint application. However, the PCC normally have a broad

particle size distribution and the supply quality is rather uneven.

Nano-sized Precipitated Calcium Carbonate (NPCC) consists of PCC
particles having a size of nanometers. The size of the particles of resulted
product is generally in the range of 10-100 nm (nanometers), in particular 15-
40 nm, more in particular 30 nm. NPCC can be produced by reacting Carbon
Dioxide and Lime under high speed mixing, precipitated ad separated by the
rotatory bed technology (Synthesis of Nano CaCQO3 in Novel RPB Reactor,
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cause Theol ogi cal problens. Conventional Precipitated
Cal ci um Carbon (PCC) avail able on the market has been

waeis@d/10337paper manufacturing as sheet filler aBcmeGooasoos7e

conventional coating pignment. However, the PCC
particles have size in the range of 1-10 nmm (m cron).
The size of these particles is too big for the
preparation of a coating pignmgnt to be used
efficiently in coating machines. In fact, PCC coating
pignment is coated on the paper at relative slow speed.
Sonme products conprising PCC are produced by mlling

. 1 | R | d .
nlcaE R iR BB g PR of {13 4117 146
howrRESTS dafdti Oharerdrisatibh 06f N#mwe \Cubic t 8@CRC paetictes | in  High
have a broad particle sjze distribution and_the supply
daeavity yField. fhinase Jorgvehol Rarpieal Rl sise cidi7s 406, 457" 460;
%rﬁhé'&l‘%‘f RRNBL EubRP E@Cé@%ﬁi&fésp y%ﬁfwr#bﬁ/héﬁ cience &
I'ng"a Size of nanometers. e size of tHe particles
of edh@®ltgye 1998)d4(4), i gerigr NPOC i has hseerangedofas additive in
10-100 nm (nanoneters), in particula

U I , & | r -. 40 n npr e
iGenphipation vith 3o dys Imrinting ninke B?Q)(M%gﬁ:“ﬂ)@":r g]a%quﬁ@ Grade
: Di;qxi de, a [ ungek Sjpee hXi i
IR, DI Ry ik 2By " Beno MDA R phGRGy.  Singapore
t(athrelvegsincBymnt. besicrpdrakea’ndex@@B)i n Novel RPB
React or, Chem cal Reaction Engi neering & Technol ogy,

97 3(2). 41 .- 146; hesi s and aracterisation
e il e el NEEE IS R R3S OF o
Chi nese Journal of Chemical Physics, 1997, 10(5), 457
-NEEEG; charattaasiiss afe dwh AUDasleGaCO3 Particl es by
HGRP, Powder Science & Technol ogy, 1998, 4(4), 5 - 11)

has been used as additive in conbination with a

NPCC
dhable A INPEG SFEGIRICAROMPCC- 401 : Premi um G ade

Appearance hite powder

Particle shape cube

[Particle size (nm) 15-40
hiteness (%IS0O) 90

Surface Area (m2/g) 30

[Ph 8.5-10.0

|CaCO3 content (%) 96.0

[ron content (%) 0.1

{[Manganese content (%) 0.008

|Insolubles (%) 0.40
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Printing Ink is sold by NanoMaterials Technol ogy,
Si ngapore (http://ww. si nonnt. com cor por at ee/ i ndex. ht m

w0 2005hes3particl e size distribution of NPCC is BEDSG2008#000376

Figure 2. NPCC characteristics are shown in Table 1.
Table 1 - NPCC SPECI FI CATI ONThe present inventor has
surprisingly found that NPCC can be used for the
preparation of a conpositi ongusef ul, for exanple, as
pigment in the ink jet printing industry. Accordingly,
the present invention provides a new conposition
conprising Precipitated Cal ci um Carbonate (PCC)
particles having the size of 10-100 nm in particul ar
15-40 nm nore in particular 30 nm and at |east one
bi nder. The Precipitated Cal ci um Carbonate (PCC)

art| C:g?ﬁ]? vﬂ%\ﬁlt&ghég‘%ufdrcﬁﬁ?% f%lgn&%tnl‘{l‘rd@ cBATB GYb@For the

re i1 n par her ei n

. ﬂrﬁéﬁdx@d dfoa Nymapasitien Biseftil piar abxednidel @isupigtentdndhe ink jet

. In the nore particular case, it is understood
nrh‘&ﬂgtlm@ﬁéfy’ze of the NPPC particles conprised in the
conmposi tion of the invention are essentially around 30

/Q&Eorﬂilﬂ t{wé Cé’r]e@énte ﬁ%ﬂflbﬁ' [Lrbﬁv@@s NN eV tdbrﬁﬁ&lﬁ@ﬁ railomprlsmg

essen I's neant he najorlty of
meaqautawd Caloeum i&afbonate (BICR) partided hewingrthessice pf @Qﬁ@o nm,

Sit f th
i M%Eaﬂ%? ey foe? i bRl Bho R AR Fatl e Bider The
téd ealcﬁtﬁn@&Beﬁateq@@@mrﬁ@mm\ﬁngnme Jire obil 0490 nm,
rised in the conposition can _be any commonly used

|b| pathculaoﬂ 5¢40 Innmgmere d aarkeuiat #8oRM; iwilh by Rerein referred to
R3S e Precipita YePEARRIM I CRBBnAR (NECE)L as

In the more particular case, it is understood that the size of the NPPC
particles comprised in the composition of the invention are essentially around
30 nm, in particular essentially 30 nm. With the term “essentially” it is meant
that the majority of the NPCC particles have the size around 30 nm (see

Figure 2).

The composition of the invention can be used as coating and/or filler

composition. In particular, the composition is a paper coating composition.

The binder comprised in the composition can be any commonly used binder
for filling or coating composition. In particular, any binder known in the art as
paper coating composition can be used. For example, binders disclosed in US

4,544 609, herein incorporated by reference, can be used.

For example, the binder is selected from the group consisting of starch;
oxidized starch; enzyme-converted starch; cationic modified oxide starch;
amphoteric starch; synthetic polymer latexes; starches having hydroxyl,
carboxyl, or amido group or groups; proteins; and their mixtures. In particular,
the binder is starch. For example, oxidized starch, such as cationic modified

oxide starch or amphoteric starch with charge more tilled to cationic charge.
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paper coating conposition can be used. For exanpl e,
bi nders disclosed in US 4,544,609, herein incorporated

whyoosabBrence, can be used. For exanpl e, the brPameG2008000376

selected fromthe group consisting of starch; oxidized
starch; enzyne-converted starch; cationic nodified

oxi de starch; anphoteric starch; synthetic pol yner

| at exes; starches having hydfpxyl, carboxyl, or am do
group or groups; proteins; and their mxtures. In
particular, the binder is starch. For exanple,
oxi di zed starch, such as cationic nodified oxide

P Goabe TP e Sk bRl Rl Pt o
B HRAEPrEBE s NARET SO TP RISSTRE fadt 6AF Boca root,
cooh raranwhelkaAny Aosthéustaneh ssitablehfos theaplinposeroft the present
B0 S BUGE Borh 78 e B T3, Agler oo o
s}%r‘?:'hctﬂa v\%ﬁi ﬁ&%nb@hf%@d RetHesssl chifed Mk-jieP st %iémh'éﬁgﬁtially

arc I's essentially an anphoteric starch wh
areangphoteria karcltvwhioh deaneatk fo the catighigi side, seapiidizgidt starch

Bk Bk o oghie 2ot S5k BB b o Ar roue)
Bl EIBS Sf fstér'alI‘ Rindcofehdhas dnéluading oxdizealstarchauitab for the

purpose of the present invention can be obtained from
Eppoga afl rther pressaritninvestipdr génoke- obtained from GPC (Grain

./ A LE i.ng. ; ' )
e A NG e L )
ARdthengossiBlecitafches g Bie s¢ aalldd acationid Watiendvsthratied”. Ink-
starch may, for exanple, be purchased from g\%r est

jehstasch phlvgationicYRH-eR8yaTchoTiBYelor SXaMmpIS B Rushaged from

(I.‘,éwsﬁé.rs. A8 A Brb 08 Eori .%G\Deﬁ@rr,‘ Cﬁ"lélok%@ di'%‘?ge, IBOE viscosity
gy nt het —capw—y'rrer—gg‘t—ex% nmay be’ pol ystyrene-acryl at e,
oyt stamhedart aldbdreeysed. E

The synthetic polymer latexes may be polystyrene-acrylate, polystyrene-
butadiene, polyvinil acetate-acrylate, alkyl plyacrylates homo- or copolymers,

or a mixer thereof.

The composition of the invention can be prepared by mixing NPCC particles
and at least one binder according to any suitable method known in the art. For
example, NPCC is dispersed in a binder solution, for example a well cooked
binder solution (like a well cooked starch solution, i.e. the starch molecules
are fully hydrated and dispersed evenly throughout the slurry). In this way, the
solid content (that is, the amount of NPCC particles) represents no more than
50%. In particular, the amount of solid content is 10-50%, more in particular
about 30% at a viscosity which is operable in a conventional manner as the

typical mill size press operation.
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polyvinil acetate-acrylate, alkyl plyacrylates hono-
or copolyners, or a mxer thereof. The conposition of

w0 bwsnessent i on can be prepared by nmi xi ng NPCC per/$Gmoe600376

and at | east one binder according to any suitable

met hod known in the art. For exanple, NPCCis

di spersed in a binder solution, for exanple a well
cooked binder solution (likejfa well cooked starch
solution, i.e. the starch nolecules are fully hydrated
and di spersed evenly throughout the slurry). In this
way, the solid content (that is, the anmount of NPCC

ticl 0 '
e rafo e hRGTENE SR RRer STEBRL B, ot gReabmftd toward
tARALY By‘ln%ﬁ%rﬁbw;aa%%aa,t foR eveBE pafttaf NIPCCh1 j5s2 Opeartbbibinder
in a conventional manner as the typical m Il siz .
shousd mparset SForiexample. i refie WPGGirRaTiplesiifdrtels 115
shou e nore.pr ' . hi i
Raey ey S RN BT 46 G p8Ron Iy be
B ahisagslis viev ube@ pariculaxas@béthe tmmpasition NPCC
particles/binder is 1/1 .5. However, any suitable :

rati o NPCC/ bi nd i dent t skilled ]
'ljlgt,e(z_ad:_orr1p1:ps§tiQ:;]I Q@ae;{ ﬁ?ré}leé’aggppgspé @gj{lg?pgup%e% Eh tgﬁlc{/ﬁtg organic

QERASH | T RROSdihG s pgBrYaritus th el eve NFREC to disperse
@%g&g’gmc? Fsr_gg?@gnt _aﬁf}?or ljogf%ani c dis %rs_ant. The, P
g)f?aﬁ/@nl)f throughag thiespigmemtrbindertsysteinp The inpro@nicdispersant

i sperse for evenly throu t—f he RL G ! r
i SonpyIoRDly RRIOE G, SHRSL ahhS ufefEdispalsaf may be tow

MG fefyht abi708D. MR pelyaenistedi Mpwesemtanyyptier Inorganic
m%r _\f;\ge] ngt (>7000F|\?’3\)}@ggsly yacryl ate. Hﬁwever any
andver organigdispersaid kopwarig e @rtcﬁ@péf"@ﬁﬁ farfpgpumpssset the
art _apd suift. pur poses of the present
isnsibrehbih Tae hebised g
The composition may further comprise at least a thicken agent and/or- a
viscosity modifying agent. The viscosity modifying agent may be polyacrylate
or any cross-linked polyols. The polyacrylate may cross-linked polyacrylate.
However, any other thicken agent and/or viscosity modifying agent known in
the art and suitable for the purpose of the present invention may be used. The
thicken agent and/or viscosity modifying agent may also be added in order to
adjust the viscosity of the composition. For example, to bring the viscosity of
the composition to that of less of 1000 cps as measured in a Brookfield

viscometer.

The composition of the invention is substantially in the form of particulate. In
particular, the NPCC particulars have a cubic shape. The composition of the
invention is not in the form of agglomerate like the PPt Silica, which is in large

agglomerate form.

The composition of the invention may also comprise a dye.
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The conposition may further conprise at |east a
t hi cken agent and/or a viscosity nodifying agent. The

wor®esaeaizty nodi fyi ng agent may be pol yacryl at epOI/S@zg4/000376

cross-1linked polyols. The polyacryl ate may
cross-1linked polyacrylate. However, any other thicken
agent and/or viscosity nodi fying agent known in the
art and suitable for the purpdse of the present

i nvention may be used. The thicken agent and/or

vi scosity nodi fying agent nmay al so be added in order
to adjust the viscosity of the conposition. For

?\ﬁ@inp%grqntcg t%r 18%\%90fvtjhéc né%si%nt eth%(’i"r‘ip@ﬁ!léh %% éQ:oatlng

€ss o Cps as asured in a Brookf

¥oHpositibaS theTbeatingngaraposition o appléed omeamoomqltmle support for
substantially in the form of part

prampleuarelidinge-Rpeed HRHRAOT Ar ¢! A aéaé%fL.sypgﬂgpgway be a
égé?l‘: ﬂwgilh{lhgrba%h ing étrﬁfﬁﬂhg%de? d’r‘%dtégrbbﬁlcf&lrﬂhgfpaper

oner a, whichisin %h
ag otrmresubistrates uf pﬁ‘h@dcpamxsfronbtheofaw Haaﬁeﬁl\abhsu agdyygass

rise a h f f th
ToagR 40 BHOTrCanRvATe L RAGR BeodBBaE THE™Somposi 1 on.
the coating conp03|t|on is applied on a non-sol uble

$HBR§HaItm ft%mséﬁﬂﬁlh fahecinvehiiee nias o anlﬂEH to ohly one side
[ ul ose- based support nmay be a paper,

ﬁapelde ¢rana<pl@ndq3r<prnpn RPth s %rthﬁrﬁé&})@@ﬂab%efcg 4 th{aP %gmatte
ﬁﬁ&ﬁﬁg@g;l ah@al Lciﬂﬁftéﬁl on t?cfth%‘id ed paper fromthe

ygass e from sugar cane
waste), cotton, or synthetic fibers The coating
d’hap@@athgononfposhem oﬁ/etmnnventwp masappl appliech asnthe support

SRR SR SRR KRR Sh b, B, B SR By S e
BbhfHRBbMpRaitiAt tha§i 4186 be size pressed on the support. Accordingly,
suitable methods may be conventional spray bar, sophisticated Metered Size
press, Sym Seizer (which is the trade name of a specially designed side press
applicator produced by e.g. Voith corporation), Gate Roll, Meter Size Press,
HSM, and/or Speedsizer. Size press equipment may be used to deposit the
coating composition on to the fast moving support web, while it is still in its

wet form, and prior to drying

“Size press” coating is generally carried out on high speed machine, wherein
the amount of solid coating material is less than 30%, or on normal speed off
machine (also known as “paper” coating), wherein the amount of solid coating
material is more than 30%. The method of applying the coating composition
further comprises drying the coating. The coating applied on the support may
be dried according to any standard method known in the art. For example, by
placing the coated sheet or paper inside an oven to dry at temperature up to
90° C. The temperature may be raised up to 110° C, however, in general, at
no more than 150°C. Other methods of drying paper, like infra-red or air-
drying, may also be used. After drying, the coating may further be subjected
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The coating conposition of the invention may be
applied on the support according to any nethod known

wo moshessart. For exanple, by spraying. The coapd@mgG2004/000376

conposition may al so be size pressed on the support.
Accordi ngly, suitable nethods nay be conventi onal
spray bar, sophisticated Metered Size press, Sym

Sei zer (which is the trade n&®e of a specially

desi gned side press applicator produced by e.g. Voith
corporation), Gate Roll, Meter Size Press, HSM and/or
Speedsi zer. Size press equi pment nmay be used to

Si g t
EEBIBRA=S, SRR A5 AP0 B 1 ofRK S B et ol
BRA/BF pbRsHitratngentSi Thispreisstielbkiadwndn the paperiatustry.
carried out on high speed machi ne, wherein the anount

Rf@@%g:r{ : gg%tlr@,ﬁ%tl @E%q]grctvﬁ%sog %??Bf/ﬁr%’? 300/ Bgft cOated with the

86’& mg;p&?rpﬁ%‘iﬁg@ q%%v%'ﬁ%ﬁt TRE s‘iﬂ%bbﬂ éé?ﬁbé Roatef 61 iodly one

e nethod of ap %the coati ng
mderpmxsom|tmthfs|d&she'lfha:eum¢r§ena3d|b¢|ag:etllh S@d%ﬂﬁ&dgsuﬂmé't or a

sber) <EaRtaRG Hietog i ABRoPs: e ahPhoflopdf Bhppafer. for

Qﬁ(arﬁbfé‘:;bﬁ?m brﬁaﬁé?aﬁwkqets;ﬂﬁﬂhgcgammrphbtt&grdph@rprmmg paper

tenmpérature up to The tenperature may be
ra| sed up to 110 C, however, in general, at no

AhgnatesoseppeRthagcardingode e m\gﬁnﬁenp%@?mpﬁﬁ%‘? any support
é\'?etlra%lé ﬁflkh%r aﬁ' o W?th (%t'ﬁgbe n flon 'ﬁ?ttl?é invention. The

coa I Ny rray ecte to

c@d;te@leuppm aléo @mcompasaps)sam avaibie zwlppoft int thenadseoated
st ee polish treatnent. This art

§h\ﬂé¢ |m%ﬁ%%§099fde%P°p®§éPV?fﬁm%t ry. Accordingly, the

i nvention al so provides a non sol ubl e support coated

WhiINPOE SAHEICBIWRRTRER ishidlnsigé, 1d1a00meaNin particliae 15-40 nm,
support can be coated on only one

more in particular 30 nm, cubic shape material with slightly anionic and
hydrophobic surface properties results to be an ideal for the preparation of
coating composition (or ink jet pigment). Upon coated paper with a binder
such as starch or other film forming latex emulsions via size press stage

during the high speed paper making process, the pigment tends to migrate to

‘the surface of the coated paper. Thus it will form a rather uniform

agglomerated particulate layer on top of the paper surface. This thin layer of
NPCC particulate will agglomerate on the coated surface to create a high
number of ultra fine capillary channels on the top of the substrate, for example
a paper substrate. As a result, the capacity of ink receptivities, optical
brightness and opacity will greatly increase. Being so fine in size, the surface
characteristic of the coated sheet shows particularly smoothness effect, which

is ideal for the printing and writing grades.

Comparative physical properties of the NPCC used for the preparation of the
composition according to the invention with known Pigment compositions in

ink jet applications are shown in Table 2.



side or on both sides. The support may be a
cel | ul ose-based support, or a support essentially
whamedosmn cel | ul ose. The support can be paper, PED8G2004/000376
exanpl e printing paper, ink jet printing paper or
phot ographi c printing paper A coated support according
to the invention enconpasses any support available in
the art coated with the coati4ng conposition of the
i nvention. The coating support al so enconpasses any
avai | abl e support in the art coated with the nethod
according to the invention. The NPCC particles, wth
their small size, 10-100 nm in particular 15-40 nm
nore in particular 30 nm cubic shape material wth
slightly anionic and hydrophobi c surface properties
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Bulkderisitys of t hé&\/APCC use

7for the

P?@par at i

b3 of t he

NPCC can be purchased from one or more of the following producers:

GP NanoTechnology Group Limited (Enping, Guangdong), China;

Shandong Shengda Technology Co., Ltd (Mountain Tai Economy &

Technology Developing Area) China,;

NanoMaterials Technology Pte Ltd (Singapore).

Having now generally described the invention, the same will be more readibly
understood through reference to the following examples which are provided
by way of illustration, and are not intended to be limiting of the present

invention.
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conposi tion according to the invention with known
Pi gnent conpositions in ink jet applications are shown

w0 moFatdse7 2. Tabl e 2 NPCC can be purchased fr onpOnsGmn4/000376

nmore of the follow ng producers: GP NanoTechnol ogy

G oup Limted (Enping, Guangdong), China; Shandong
Shengda Technol ogy Co., Ltd (Muntain Tai Econony &
Technol ogy Devel opi ng Area) fGhi na; NanoMaterials
Technol ogy Pte Ltd (Singapore). Having now generally
described the invention, the same will be nore

readi bl'y understood through reference to the follow ng
exanpl es which are provided by way of illustration,
Eﬁﬁggﬁé not intended to be limting of the present

i nvention. Exanpl es Exanple 1 Preparation of coating
conposi tion NPCC was purchased from GP NanoTechnol ogy
Examoplell mi ted (Enping, Guangdong, China). Coating
conpositions were prepared according to the

or mul ati&gg atﬁ\rféo'?'n[g%iw descri bed. Experinental
i . ion of the NPCC coating for
g?gfgts]l t(lo?ni g{(o_rgul atl on%] I): a) 1.5 gram of oxidized
S i .ar
PCsowaE U o G BIANST rnBRy RS B,
éhlahéggndl%g)_and heqt ed up to 600C in tenperature;

Coating compositions were prepared according to the formulations herein

below described.

Experimental Procedure for the preparation of the NPCC coating for

composition (formulation) {):

a) 1.5 gram of oxidized starch (or ink jet starch, or amphoteric starch)
was dissolved in 100 ml (gram of water);

b) the starch was stirred slowly and heated up to 60°C in temperature;

c) after smooth slurry of a starch slurry has been achieved, the
temperature of the slurry and pH were duly recorded. If the pH was
below that of 6.0, caustic solution was used to adjust it back from
6.0 to 8.0; |

d) 1.0 gram of the NPCC (nano-precipitated calcium carbonate) was
well dispersed to the starch slurry with a low speed agitation;

e) when a homogeneous NPCC/starch solution has achieved, 25 ml of
this NPCC/starch solution were spread over a commercially
available base paper with basis weight of 80 gram. The size of the
base paper was 0.25 meter square (m?);

f) the NPCC/starch slurry was uniformly spread over the cut size

paper with a laboratory coating rod;



c) after snooth slurry of a starch slurry has been

achi eved, the tenperature of the slurry and pH were
walpdog/10eor ded. | f the pH was bel ow that of 6.B0T/SG2004/000376

caustic solution was used to adjust it back from6.0

to 8.0; d) 1.0 gram of the NPCC (nano-precipitated

cal ci um carbonate) was well dispersed to the starch

slurry with a | ow speed agitasion; e) when a

honogeneous NPCC/ starch sol ution has achieved, 25 m

of this NPCC/starch solution were spread over a

comercially avail abl e base paper wth basis wei ght of

80 gram,_ The sjz S . insid
squar 8 theyeshied N Geiarrch RaRREhe ¥ o Ran At inside an
spread Qygh tbhﬁ'}/%@ierﬁbé@tm@nﬂjm@mﬁCa | aboratory .
coating rod;g) the resulted NPCC starch coated sheet .
was t hprugdradeing the sheeiwas eyt todead Wtatprtfgﬁb&fé{pg‘fsﬁ' density
up to 90 C_ h) upqon dryi s cut to feed
into prirﬁ?@?u'?emeorg&nlgctéler}gseﬂ%ﬁ{vé%en@g[gg?enent and the

5 results were noted. The other three formulation were

prepared according to the conposition as I .ow. "
Foenother thyeel foymulaiosr Weesy Pb‘?r%{?? ﬁf@offﬁyg qﬁlﬁ%g cprgposition as
%r m and oxi di zed starch 4.5 gram were used.
8%Iationlll): Water 100 gram (100 m ), NPCC 4.0

gram and oxi di zed starch 6.0 gram were used.

Zs%?&}fjﬁfgingﬂg:%tqé’gtoﬁrgﬁa% (qmnH)NPIQSC% % §" @I hd oxidized

10  starch 4.5 gram were used.

Formulation 1ll): Water 100 gram (100 ml), NPCC 4.0 gram and oxidized

starch 6.0 gram were used.

15 Formulation V). Water 100 gram, NPCC 5.0 gram and oxidized starch 7.5

gram were used.

The coating formulations 1), Ill) and V) were applied on base paper using the

same technique and procedure as described above for formulation 1).

20
The starch used in the work was typically an oxidized starch with low viscosity
or ink-jet starch. However, higher viscosity starch can also be used depending
on thevtype of size press applicator that the paper machine is equipped with
like gate roll, or SymSizer, or Meter size press, or the like.

25

Example 2

The coating compositions were prepared and coated like in Example 1 and
30 applied on plain printing papers and size pressed using a high speed size

press coating.
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gram were used. The coating formulations 1), I1l) and
I'V) were applied on base paper using the sane

wo eimbnox3ee and procedure as descri bed above f oPCT/SG2004/000376
formulation 1I). The starch used in the work was
typically an oxidized starch with | ow viscosity or
i nk-j et starch. However, higher viscosity starch can
al so be used depending on thd7type of size press
applicator that the paper machine is equipped with
i ke gate roll, or SynSizer, or Meter size press, or
the like. Exanple 2 The coating conpositions were
prepared and coated |ike in Exanple 1 and applied on

plain printing papers and size pressed using, a high
Sheedatad papersswersotest Rgntatkusioattee YR Rusterst Be HP 950,

ri ' two types of printers, i.e. HP 950, and
%ﬁ‘égﬁ’eﬂ%ﬁ%@gure 1 shows a test where the papers were
coated with conpositions conprising: () NPCC ()
normal (oxidized) starch; (A) NPCC and PCC and -
Figkret! (shows &l jesitwhere th%ézar%éﬁl\f’§feof‘3°§a}?é4\ltv§§t cgmmpositions
g‘é’ﬁ@f'?n& are also reported in Table 3. The opti cal
ly val ues, which were nmeasured in the sumof CW
é@yﬁﬁcd’,ﬂ(ﬁﬁ'}@may S&i@%dy 8lAt® (R) NFECCOLAUI(#)MRCY abid ink-
S

well "as arpness of the inmage fromO to 5. Table 3

jet BAHEEMIYst@fcrz0at conposi tion resul tsThe bl eeding of
Kk was ress than 1.0% and wel | bel ow the 2.5% of

standard acceptable |evel.
The results of the test of Figure 1 are also reported in Table 3. The optical

density values, which were measured in the sum of CMY (cyan, magenta,
yellow) relate to the colour intensity as well as sharpness of the image from O

to 5.
Table 3: Summary of coat composition results

Experiments
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o
[0}
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[0}
>
Q
> 4 4.0
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3 3 3.8
83
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opti cal

density val ue which was a neasure of

i mge was substantially
I n PEESGBDHE/000376

the coating conprising NPCC and ink-jet (special)

starch () was conpared to the coating conprising only
(normal ) starch (standard coating or
coating). Normally, the opti a8l density decreases when

the coating is applied. However,
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The bleeding of ink was less than 1.0% and well below the 2.5% of standard

acceptable level.

The optical density value which was a measure of sharpness of the colour

image was substantially improved using an arbitrary scale of 0-5. In the test
the coating comprising NPCC and inkéjet (special) starch (®) was compared

to the coating comprising only (normal) starch (standard coating or prior art
coating). Normally, the optical density decreases when the coating is applied.
However, in the papers coated with the starch and NPCC, the optical density
as depicted in Fig. 1 clearly showed an upward trends as the dosage level of
NPCC increased. The results from Figure 1 and Table 3 indicate the
enhancement of ink receptivity due to the formation of NPCC pigments
agglomerate at the paper surface and the formation of exceptionally high
amount of capillary channels, which in turn increase the rapid ink receptivity

during the ink-jet printing process.
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6. The conposition of clainms 1-5, wherein the
conposition is a paper coating conposition. 7. The

wa@eovpaeaizri on of clains 1-6, wherein the bi nderP@¢BS@2004/000376

bi nder for paper coating conposition. 8. The
conposition of clainms 1-7, wherein the binder is

sel ected fromthe group consisting of starch; oxidized
starch; enzyne-converted stafgh; cationic nodified

oxi de starch; anphoteric starch; synthetic polyner

| at exes; starches having hydroxyl, carboxyl, or am do
group or groups; proteins; and their m xtures. 9. The

onposi tion of clains 1-8, wherein the binder is

h. 10. The conposition of clains 1-9, wherein the

bi nder is oxidized starch.11. The conposition of
clainms 1-10, wherein the binder is cationic nPdifi d
bxiAdeosiposition TRMPTIsNG NanespizednPEIcRitalet galciim, Carponate

sy (\C I I ' et yhene-acryl at e,
poR@E‘?{ﬁ)&%ﬁgé%@/@’gﬁé%éyéﬁ ﬁ@lmgcrﬁ'at e-acryl ate,

al ky! plyacryl ates, honpb- or copolyners, or a m xer _

2 haheotompasitidhof ctaipos] Whereinfthe NRGE particlesviiavecthe size of
the content of NPCC particles is not nore than 50%

14.157&"Benposi ti on of clains 1-13, wherein the
content of NPCC particles is 10-50% 15. The

O@Q&.S%H&%sﬁibn%ﬁidam%- 1%, whereh thehNPGD! sarticlet have the
PCC particles is 30% 16. The conposition of clains
1- Byeragecsize of 8Renmat i o NPCC parti cl es/ bi nder

4. The composition of claim 1-3, wherein the NPCC particles have

substantially the size of 30 nm.

5. The composition of claims 1-4, wherein the composition is a coating

composition.

6. The composition of claims 1-5, wherein the composition is a paper coating

composition.

7. The composition of claims 1-6, wherein the binder is a binder for paper

coating composition.

8. The composition of claims 1-7, wherein the binder is selected from the
group consisting of starch; oxidized starch; enzyme-converted starch;
cationic modified oxide starch; amphoteric starch; synthetic polymer
latexes; starches having hydroxyl, carboxyl, or Aamido group or groups;

proteins; and their mixtures.
9. The composition of claims 1-8, wherein the binder is starch.

10. The composition of claims 1-9, wherein the binder is oxidized starch.
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is 1/1 .5-2.0. 17. The conposition of claim15,
wherein the ratio NPCC particles/binder is 1/1 .5. 18.

wdb®saasposi tion of clainms 1-17, further conprPGI/8Q004/000376

i norgani ¢ di spersant and/or organic dispersant. 19.
The conposition of clainms 18, wherein the inorganic

di spersant is pyropoly phosphorate salt. 20. The
conposition of claim18, whe2®in the organic

di spersant is pol yacryl ate having nol ecul ar wei ght >
7000. 2 1. The conposition of clains 1-20, further
conprising at |east a thicken agent and/or a viscosity

ﬁgtrg q?\%cg'@ﬁncg&é TM@ ‘F 9 %’e“élﬂr‘thgfblﬁb@f ‘f@ %aﬂonlc modified

|ng agent 1s polyacryla
23 oxiteestafgmosi tion of cI a| m 22, vvher ein the
pol yacrylate is cross-1inked poI yacrylate. 24. The

58 Uihes OMPIRIEN (01 k120 B p¥nonan FHE el BebTIeb dpres s
C| HplRtFard-acIftes! BohBEreNBARIdiLns IdoIgHAR! tetablacrylate,

ormof’ partrc e conposition of
CI aillay pnjaﬂﬁjlam; bdmios onoopdlymens; drer mixer thgtficdner at e.
27. The conposition of clains 1-26, further conprising

B P b1 2, PR B RN Barts
m XoRehd¥eas 5095l Preci pi tated Cal ci um Car bonat e

14. The composition of claims 1-13, wherein the content of NPCC particles is
10-50%.

15. The composition of claims 1-14, wherein the content of NPCC particles is
30%.

16. The composition of claims 1-15, wherein the ratio NPCC particles/binder
is 1/1.5-2.0.

17. The composition of claim 15, wherein the ratio NPCC particles/binder is
1/1.5.

18. The composition of claims 1-17, further comprising inorganic dispersant

and/or organic dispersant.

19. The composition of claims 18, wherein the inorganic dispersant is

pyropoly phosphorate salt.

20. The composition of claim 18, wherein the organic dispersant is

polyacrylate having molecular weight > 7000.

21. The composition of claims 1-20, further comprising at least a thicken

agent and/or a viscosity modifying agent.



(NPCC) particles having the size of 10-100 nm and the

bi nder. 29. The nethod of claim 28, wherein the size
w@booshassMPCC particles is 15-40 nm 30. The nepdDsGE4/000376

claim 28, wherein the NPCC particles have the average

size of 30 nm 3 1. The nethod of claim 28, wherein

the NPCC particles have substantially the size of 30

nm 32. The nmethod of clai m21228-31 , wherein the NPCC

particl es have cubic shape and the conposition is

mai nt ai ned i n good separation due to the NPCC particle

cubi ¢ shape. 33. The nmet hod of clains 28-32,
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co n.on the surface of the support. 38. The
ne%déég 8@? ains 34-37, wherein the coating

conposition is applied on the surface of the support
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wherein the coating conposition is applied
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26. The composition of claims 1-25, which is not in the form of agglomerate.
10 27. The composition of claims 1-26, further comprising a pigment.

28. A method for preparing a composition according to any one of claims 1-
27, comprising mixing Nano-sized Precipitated Calcium Carbonate
(NPCC) particles having the size of 10-100 nm and the binder.

29. The method of claim 28, wherein the size of the NPCC particles is 15-40
15 nm.

30. The method of claim 28, wherein the NPCC particles have the average

size of 30 nm.

31. The method of claim 28, wherein the NPCC particles have substantially
the size of 30 nm.

20 32. The method of claims 28-31, wherein the NPCC particles have cubic
shape and the composition is maintained in good separation due to the
NPCC particle cubic shape.

33. The method of claims 28-32, comprising dispersing NPCC particles in the

binder solution.



on the surface of the support by bar spraying, netered

si ze press and/or shimseizer. 40. The nethod of
w@eb@snes333z- 39, wherein the dried coating is fupehet2004/000376

subj ected to cal endaring and/or polish. 41. The nethod

of clains 34-40, wherein the support is a

cel l ul ose-based support. 42. The nethod of claim4 1,

wherein the support is paper22 43. A coated support

conprising a coating, conprising Nano-sized

Preci pitated Cal ci um Carbonate (NPCC) particles having

the size of 10- 100 nm and at | east one bi nder,
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any one of clains he coat ed

support of clains 43-47, wherein the coated support is
5 36.cldw méthasl piglaise 36awbaraln e dtyingi carfed vk eéq temperature

support cl al 43-48, wherein the support is paper.
50881%%‘93 Qpeﬁogﬁpport of claim49, wherein the coated
paper is ink-jet paper for printing.

37. The method of claims 34-36, wherein the coating composition is applied

by spraying the composition on the surface of the support.

38. The method of claims 34-37, wherein the coating composition is applied

10 on the surface of the support by size pressing.

39. The method of claims 34-38, wherein the coating composition is applied
on the surface of the support by bar spraying, metered size press and/or

shim seizer.

40. The method of claims 34-39, wherein the dried coating is further
15 subjected to calendaring and/or polish.

41. The method of claims 34-40, wherein the support is a cellulose-based
support.

42. The method of claim 41, wherein the support is paper.

43. A coated support comprising a coating, comprising Nano-sized
20 Precipitated Calcium Carbonate (NPCC) particles having the size of 10-
100 nm and at ieast one binder, applied on a non-solubie support.

44. The coated support of claim 43, wherein the NPCC particles have the size
of 15-40 nm.
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51. The coated support of clainms 43-50, wherein the
support is coated on one or both sides.
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45. The coated support of claim 43, wherein the NPCC particles have the

average size of 30 nm.

46. The coated support of claim 43, wherein the NPCC particles have

substantially the size of 30 nm.

47. A coated support prepared according to the method of any one of claims
34-46.

48. The coated support of claims 43-47, wherein the coated support is a

coated cellulose-based support.
49. The coated support of claims 43-48, wherein the support is paper.

50. The coated support of claim 49, wherein the coated paper is ink-jet paper

for printing.

51. The coated support of claims 43-50, wherein the support is coated on one

or both sides.



