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WD 2005/ 103377 PCT/ 5G2004/ 000376 Coati ng Paper
Conposition and Method for the Preparation thereof

WORRYY3EK the invention The present invention PEFE(GEY4/000376

to coating paper conposition conprising Nano 5
Preci pitated Cal ci um Carbonate (NPCC) and to a net hod

for the preparation thereof. Background of th

i nvention Pignents are used ih papermaking andj“HWmemmmmwm
coating to inprove the 10 appearance, opti cal ) .
properties and printability of papers. Commonly usedf®'®

pi gnents include kaolin clay, zeolite, calcium

Caatron@eper Sohimesitidn badiMehodifoxihéeR redlaiation thereof

tri hydrate and pol ystyrene. These pignments are useful

in manufacture of conventional printing and witing

papers and paperboards that are printed or inaged by
common processes including offset |ithography, 15

EERVEY BeabAtRin0gr aphy. Recently devel oped i magi ng
T?ﬁﬁﬁﬁ#%xgﬁéﬁﬁftreated needs for new types of coated

and uncoated papers with properties not achievable

e presan énverdioal rglatgseiot eoatingkpaper gompositigni sormapgsiod Nano

X le. J et ~printer recent| C he ,
Teriheo GRFLE chrodtial TG 3RS0 aBSGTar b pesparation
theradff ordabl e i nk-jet printers grow wi der and faster,
and tends to fill out market niches, there is an
i ncreasi ng request for nultipurpose papers in order
éé’clfd#bﬁﬁcﬁ of e Bl EhgLgnt use of these new printers and
at the sane  trne to neet the routine day to life
application. 25 Most nultipurpose papers on the market
Rigawntar areuncedt énl papesmdlace sndedapgr asatinthdocosprove the
of these pa erai is | ow due to .t{%ﬁver increa\‘j,\?\r in
HPEEEN: WA SYOPSIISTaRN A PRI LJWBGBRTS - whPramonly used
pigimeabd enélate MRadlin aslhy neeole, 28818iukP3earbonate, silica, titanium

PCT/ S&004/ 000376 2 _ _ .
dioxide, alumina trihydrate and polystyrene. These pigments are useful in

manufactu_re 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

achievab_le 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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appl i cation, these uncoated and standard surface sized
grade papers do not allow for high end print and

WO 200G 330pear ance. At the other extreme, thereP&IEG2004/000376

hi gh- gl oss, high end papers, such as 5 photographic
ink jet papers. Ink jet printing technol ogy has
under gone several changes in addressing the demands
of existing and future digita2 printing applications
that require high quality printed i mages. High quality
ink jet printing typically occurs on coated paper;
therefore, to produce such high quality printed

& ' éréldo not

AR EeIh eSS RREH A Sible dikd HRdE babes
é’lfov& s rﬁgmbhalpmﬂmdamagb apearametoprent of the
phot o handphones al so help drive the demand for a
hi gher quality and | ow cost nulti-purpose inkjet to

e e Qgﬂp r®Nguch as

EE%S &'eggégggﬁekcﬁhﬁgg?% é% eit'ﬁirﬂlnalrh Ket, hi gﬁgf
phetogtaphioatiejdt papkrs. dnk pgipn’rr\:_tmmtgphbgloggdtr@dundergone several

e R BRSOl LSS, r P 8 i
QE |cta‘ﬁoF1§eth'é‘?e|‘équﬁr@ high QN tpeineadtimages) eﬂ’hgpapeahty ink jet

machi ne at commercial speeds with no |oss

quaﬂlmg Yypidally mosties oad coateds Rager:; ntbejr@fpr%at%rpf%l&ﬂ guch high
Hﬁﬂ r,r}go?{nﬂ%d Ewggsthéfcfzﬂ@%”g?mgbbﬂgh aﬁ&“ih?bﬁl‘? f&fnulation must

rrntin
BE@vndidageexcel l ent print results, such as excel | ent
i nk adherence, high scratch and i nk resi stance, and
bl eed control for sharp edges. The need for ink jet

%glévte}’ IREETES of g?é c8&behe dn %‘éﬁ%r@eﬁﬁd)ﬂh@dwél ént of the

basi ¢ uncoat e apers or S I‘C Sl Ze press grade
phpET bamxshdnws tab;Oaheln dive: e depoanrd &or ﬁﬂt'%efpab%lr% and low-

89@} d’g Egﬁecat '%{nﬁ? ng‘% i3 r%agrglégs Cﬁ'[%gkétt rogeflm%[ud With the

fc@ﬁf;fbtsmn@gmawahhgcﬁgm cupreditigasn me market, rngim;mu.a)nty coated
nearly all ink jet matte finished eraacoat NOS st effecti
édhte rP@@eA‘imfrf}b'ﬁbu‘%e s9ated pifgRentisepAPfppfe Not cost efiective.

‘ﬁrgahahb gpé‘r‘ dHA i gﬂhesdiéél&@ P O@%r@é@l istdifRultdiRMdo the need

|ca I'n or to prov the required high
ttamaxdl Wayé & 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 resuits, 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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WD 200/ 103377 PCT/ SG2004/ 000376 3 ink liquids. Wile
Silicais effective once it is on the paper, Silica

pose pro ucti on pro ens so that t )
WORIGTHEIEE duct i b hat t h@CHE&SaPE!/000376

nmust be coated at relatively slow speed (i.e. off

machi ne coating). The performance properties of PPt

Silica are that of high ink receptivity and high

bri ght ness. However, the PPt Silica is 5 expensive,

low in density and may cause rheol ogi cal problens.

Coating solids level is a mgjor |limting factor with

PPt Silica pignments because As a result of these

fnﬂcl ids \y\mﬁ(ae?fliéa% r@f’e‘étib% Sdties ‘tf,bse(l),ql tﬁef: ﬂaﬁa@?nglﬂ%ngments
roduc ng Tow cost grade capabl e of beli used

p@é@brddmtuonmroblems 40 tpsrthemapece nulisté)\eecroateﬁrawelagvely slow

home and@?{fl ce. i nk

SRR (156 21t M CPIneLearnoi, EHE PG s 66 SUSP e’ §F Gfefica are
; deiodeVRW the PPt Silica is

@‘%ﬁp\bgs?‘?ﬁgﬂkEﬁ%ﬁ'é‘%éﬁgr@?%@@gg& ci um Car bonat e

¢REDsiveydowiic ldessitpandgnayneasse chedlogical pehiems.

typically 15-40 nm and at |east one binder. The

Preci pitated Cal ci um Carbonate (PCC) particles having

£batisg é@n@é levEDisld thd)R lirirpfaktcr Wit P%Sﬂﬂzarwgmudté. because

be hete referred to Nano Precipitated Calciu

Sarparavke qfiNbesy. fagtprac derei iy at Beemhdn albise field pﬁéechnology in

§Po@g:]§n4 Ilcg\& &Oé ({égcgﬂﬁ%%e g('%%%ﬁé QQed Sto dmajch the improved

beﬁbrtmmgceezéaevrdararmfroanQMOrde asdpgftice mls;eapuatdrsn ose
support. More in particular, the support is paper. The
support conprises a topside and a backsi de. According

gg"ﬁﬂgﬁﬁmgqmﬁoﬁ he support according to the

' ate 25 wth the conposition

conprising NPCC and at | east one binder on at |east

the topside or the backside or on both sides. The

TE%'%% ht %\%Sntf&ﬂvgdér%%ég ik &Q}] biOAs Fhold! 8R4 b hcb'érﬂ[:ular to
articular, e average 'size of

DV ardave |CedeS|t81Hb&imptISlalb| Rredipitated Tadcium Carbonate (PCC)

particies 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
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could cone in all shapes but in particular, have a

wocwhi/m3strape material. Accordi ngly, the conpofiCHEiS6i3003000376

the invention conprises substantially cubic shape
NPCC particles. According to another aspect, the

bi nder used for the preparation of the 5 conposition
of the invention is a binder for paper coating
conposition. In particular, the binder is selected
fromthe group consisting of starch; oxidized starch
enzyme- converted starch; cationic nodified oxide

h h h' h
SbRc RsdRR roHS e ol PR oS PaflITEhal  AEARR: shape

rgr égﬂﬁ A@écﬂhﬁig‘i&s ‘thaRSniptitionTok g menhmlemmpnsehesub@tantrally
i S not mted to this list. Another suitable

mmdehape\N%thamdésskl |l ed person may be used.
Accordr ng to a partr cul ar aspect of the invention, the

st ar e zest I f f the
Ba i) 3o 5580 Ao S ae s B8 MietigBpataon o
PB@ihBﬁ lof @@ Riventibhes adsipdsi for papef coating soaposiion.
fur her 15 conprrses at | east one of synthetic polyner
Iatexesrs rene-a | at i :
b’blpﬁﬂ%@ne é &ne, S ﬁ&%ﬁr@’mam agrgugc??/nsr?tmg of starch;

@%@Qedpg Eﬁyleﬂkgﬁrehé’émfer@&j EaMeal YoRioic enodifiet xexide starch;
eof ccordr g to anot her aspect, the invention

aquhroﬁfrs: astemghhoslyritbetipr gpkymen'g laiexes_,nﬁé%rchpgnhavmg hydroxyl,

I Sing m,Xxing the a
SRR oF S e SR Aol B AN Howeyer, e
Bfr%‘é'r%f‘i'roi‘ iMRtPeb Ehisarat Aﬁ@tr&erssmﬁa@tee bofdexs evrdent to a skilled
non-sol ubl e suplfort conpri sing applying the coating
pergeosingy die vse i nvention on the surface of the
surface of a non-sol ubl e support. The non-sol ubl e
'foa gﬁ;arﬁ‘crﬂﬁr 'dé @é?d?étﬁédmﬁéﬁwtthe Binder |s starch. For

par aper or exanpl e, |nkc1 paper .for
marﬂplmg)xrdrzed starch in particular, catronrc 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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conposition is applied on the support by any suitable

WORBIYE377f or  exanpl e by spraying the conposi t iF6A/S3004/000376

the surface of the support and/or by size pressing.
According to another aspect, it is provided a coated
support conprising a 5 coating, conprising the NPCC
of the invention and at |eastS one binder, applied on
a non-sol ubl e support. The coated support nmay coated
on one or both sides. Brief description of the
figures 10 Figure 1 shows graph of a test wherein

i ffer t ' el ibedmethod, for
R Sl i e B
dx@pipleasespralyira) tresl coypositing emthesurface f t eé.upppgﬁmd/or by
and EPSON 980. Figure 2 shows the size distribution of
Spegr pragseyd.-of NPCC. 15 Detail ed description of the
i nvention Paper coating, which generally contains
,&’éc%%%’t LAdEiSr a8pctaddist prRAded S cepfdd %@ﬁb@rttMmpnsmg a
paper sSurtace to I nprove the properties of the paper. .
cBatingnlcornptigngcthe WRECE be theairivegtien pRedalcéeast Hpngh binder,
ual ity inmage. The coating 20 prevents the ink from
et Y 'ﬁ?lb’gf%au&ckgtrate. More specifically, the
coating can optimse drying tinme for high water
TR E6 Ate ¥ BSHGH ehBepmatat entdree onabt sidebubl e or gani ¢
dyes fromthe water vehicle and hold the dye on the
surface so it doesn't strike through to the base
sheet. Snoot hness and thickness of the coating |ayer
are two inportant physical properties that 25 inpact
BhiLG tiohYof tRarfRusés ucture and contact angle
y eftect print quality by preventing ink
spreading. In order to prevent w.ckKi . -
Futedr sy raps f A e SIEHRN NP G ggating cpfpositions
ﬁ/%?é 'pp@pér%\éeéc&?rding 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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delivery rates and any water present. 5 An inportant
aspect of printing paper technology is the speed of
production and the thickness of the |ayers and
coating. Both aspects are inportant in view of the
econony of the process of producing the photographic
printing paper. The formation of crater defects, or
plts has turned out to be strongly dependent on

10 a@ggﬁ@%% S sJ;QleTBf3 a fév@rra%%rwsrn hifpwarhithkalsacthdipe in the

rate play a vital role in roduci ng
abagption batsustessivagropists afjinkwet highedpt dﬁ@soﬁn%a@l’i water
strength regardless of printer application. The main
Pi¢SePacti on occurs at the surface of the substrate,
where the type of bonding that occurs between the
colorant and 15 the nedia dictates the fjnal ]1
Anahigoytant aspast béeninting mameéde@bnqﬂﬁst/éastBGt%P@ed ot production

ggg Hf\aﬂﬁﬁigggaﬁ% th%al%\xgpsagﬁét C ﬁi'ﬂ@al eéé%%ctgrﬁepﬁrﬁ’&frtant in

(e of Y RiconBRiyil e thhe Qﬂec&$§s>f |p10dudeg the pmcniduoaptac printing
high quality printed inmge he ink, is fix

papepafier fasmatiopeo! enater @ﬁf@cﬁhkord?'@ﬁp has tlgee%auzg'%tgﬁ strongly
t,he st adhere to the paper and spread
ﬂ?ﬁ?ﬁ@?ﬁf” {hlr%)% IEF%& réctions to gener atepsharp edges

Lor pri nth contrast and inege fidelity. The paper nust

The pisertions SRbaN K TS a5 GRIFH Uhf2if diph gt vtal role i

g?écjj@m g;'eggtﬁa'ﬁ earabrigPtd g fweln bdfmedsalhd td’fehﬂjy\e strength
ed surface since this pronotes highe

mam'@@rﬁu Rritésr aPP‘l‘ﬂ@tﬁO@t Thegpegt BteasHop egRig Surface of

ui ck
b SSbYrA2. RHSHS AR SRRIIE 1R becit bl piRpoolorant and
6 frasBa dictates the final pnnt quality.

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

calendering the paper at high pressures between metallic rolls.

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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to maxi m ze col our density and contrast while
m ni m zi ng show t hrough. 30 WO 2005/ 103377

WOREYY 8890041000376 7 Coated paper with a dul | FCT/SGH0000376

no-gl oss finish without luster is known as "matt e
finish". Colours often appear softer on a matte
finish. Until recently, neargy all ink jet matte
fini shed paper coatings contdined Anorphous Silica

pi gments- primary precipitated silica (e.g. the
commercially sold products nowin the 5 U S. nmarket
under the trade nane of Sansil series sold by the PPG

COAtBA PP With RUHUA] BB-dlusedinitd wittbusillsten is ikmoandas “matte
to provide the reqU|red hi gh capacity for

flmsh'jl Gglowwmﬁ@nsalmpeﬁ safterrgnnarmatie dipisd. ,Lgnt;llsregﬁnt%é\early all
B Sereng rEhd PR RR0E BT EGHel, RGO s, piments

pc‘r@ﬁ?@@ Prectitatied nﬂhca‘ fe macthe neoranadrcially . solthepridycts now in the

performance 10 propertjes of hous Silica offer
vk mﬂfetoﬁnﬁﬁghthﬁnﬁraqeed@év?cnfy‘g anglq sefiggnsold by e Pro

ég)r %@J%ttlﬂﬁgsb&t@%%hedb‘%ﬁp U§|I|c‘:§ %XBl%fé?'tkSeprdv% kR required

cause rhedl ogl cal probl ens.
rﬁghn\oapaclmatr |ﬁkdcqqmcds atvileGallica usnefirchvd o(nrseoj is on the paper,
vai | abl e on t he t has,, 15 been sed [ e
& PsrentE e sk p EusTon Dbl RrgertiEs S el e coated
aﬁ%tdt’@@ é?b\ﬂ@ijged {“ﬂ‘lé’\ﬁ.)/ﬁlﬁg o‘fﬂ"'ﬁa@ﬁﬁep@ééﬂlr(d)e? heakey pedérmance
in the ran 1-10 on). The size of these

rape(tilsesf REQ@@OHBQ?M"@? qffﬁsegr%'sa at iob Migh 'ra'; kesgphiyily” and
TS et BT e SRR STy s may

¢Rlsatrheelogicavpspisiechs. Some products 20 conpri sing PCC

are produced by mlling down fromthe mcron size FCC
by mechanical force and have been used in reinforcing

?bﬁ‘\;é}ﬁfo'n‘él ﬁ%ﬁﬁat@@d\?a@ﬁ”ﬁ euben R@U@) AabiAbh @Re market has

wever nor mal have a broad particle size
b et Lisbdt inopaperd mwf@gpmng geashest fillerr as nell \@segenventional

%cgq@?gﬁgs' A gég(/v%%'ep' f2! E’%Ccﬁla%él@g Halo WAL & Qﬁ\f%ge of 1-10

pm (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 CaCO3 in Novel RPB Reactor,



particles having a size of nanoneters. The size of the
particles of resulted product is generally in the
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nm nore in particular 30 nm NPCC can be produced by

reacting Carbon Dioxide and Line under high speed

m xi ng, precipitated ad separated by the 30 rotatory

bed technol ogy (Synthesis of BRano CaCO3 in Novel RPB

React or, WD 2005/ 103377 PCT/ S&00-1/000376 8 Chemi cal

Reacti on Engi neering & Technol ogy, 1997, 13(2), 141 -

146; Synthesis and Characterisation of Nano Cubic

&R r ' i Vi dohrldl 16017 2), 141 - 146;

BiERichresyen Eh d_‘hp%;sr}gces@ 1997, %gd rET o) 460:

SSyrtthes;ssamﬁ @Iéamowmafloﬂagw\’%wcyp@s Qg,CQ@qpamcles in High
s SSIE L& I LTI A RhemitPBrydicd) 1087 18), 457 — 460;

tive in hat'1 oh

dS’ﬁvth@s:ﬁrd)PWa%@ OUpic BeCOBCRakAitles myemeﬁpamwder Smence &

Printing Ink is sold by NanoMaterials Technol og
Senpmplogy, 1998, 4(4), 5 - 11) NPCC has been used’ as additive in

b 0 AR LBttt B o

thon shown 1 n Figure
ZDnntik@; NAGk char assldri $tyi csNam@Materials i nTeabhelogy, Singapore
TabI e 1 - NPCC SPECI Fl CATI ON ealhan e white powder
i/ VA SHROTH 3/ eRroorateg/inds H) 15-40 hiteness
(%SO) 90 Surface Area (n2/g) 30 Ph 8.5-10.0 CaCO3
CPRL Eﬁﬁlc e@lzg@&nbbfl&ﬁ‘ of M0 Gs AdwA.id Figlaeaanese

cont

NPCC characteristics are shown in Table 1.

Table 1 - NPCC SPECIFICATION

Appearance : " white powder
Particle shape cube

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

Surface Area (m2/g) 30

Ph 8.5-10.0
CaCO3 content (%) 96.0

lron content (%) 1 0.1
IManganese content (%) 0.008
Insolubles (%) 0.40
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can be used for the preparation of a

conmposi tion useful, for exanple, as pigment in the ink
jet printing industry. 5 Accordingly, the present
i nvention provides a new conposition conprising
Preci pitated Cal ci um Carbonafe (PCC) particles having
the size of 10-100 nm in particular 15-40 nm nore
in particular 30 nm and at |east one binder. The
Preci pitated Cal ci um Carbonate (PCC) particles having
the size of 10-100 nm in particular 15-40 nm nore
in particular 30 nm wll be herein referred to 10

|

Nano-si ze Precipitated Cal ci um Carpon NPCQ). In
Th_eeprms?@t paenfaubas semsisingly touna e GFG ceRape red for the
si ze t he NP ti | i i ink j
PRARRORIT [P GP RS Re B Ay S uRER,  plefent o ik i

paRtingndudtipar ticul ar essentially 30 nm Wth the term

“essential[y" it is meant that the majority of the
NPCC particles have the size a

d 30 " .
ARrgiiea ) therRieEaRy BYPTIIOh PVIRS PrgH FARPERHORccomprising
Wé&ﬁn&ép@é\%t@ﬁ ERebRAte! FAE) pakiRBROsAJingthe bize of 10-100 nm,

parti cul ar, t he COfT'pOSItIOI’] IS a paper coatin .
irc papiesidri tH40 rthemore ife patiowtian 3@ am andchat @@ﬁgagﬁth"bq?r- The

can be any_co | v used i ; kL

FEBaP RS CsAEBa G BHONT SareT EartisleY halhg g sie of igs 100
it DbariuIar i 5250 2n PRiRes i6 qedrtiogiac Btposi,t witihbe derbim referred to
used. For e_xz;mPI e, binders discl ose& in US 4,544,609,
Nencesize iRtecipiated calaiymieaboaate (NESG)be used. For

exanpl e, the binder is selected fromthe group

1§ ARg! ﬁ{drggegltticﬁ‘eﬁr Ehse, RXisdLABErstbSd GRat the size of the NPPC
enzyme-converted starch; cationic nodified oxide

perdicied congjsiedtierthe osmapegitions phitreinvengenyarg regsgntiglysaround
tarches having hydr I : | « api ;

3 5 U ) AP A ORI 38 848 mcan

tRAf the Whaibrity 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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the binder is starch. For exanple, oxidized st arch,
such as cationic nodified oxide starch or hot e

WOZPLYWASHi t h charge nore tilled to cationic ch FE@G’WO(’O”G

2005/ 103377 PCT/ SG2004/ 000376 10 This oxidi zed starch
are made from hydrogen peroxi de processes and
enzymati c processes. xidized starch nay al so be nade
fromtapioca root, corn andiwheat. Any further starch
suitable for the purpose of the present invention is
also wthin the scope of the binder as herein used.
Anot her type of 5 starch that can al so be used is the

l to st érakl Bcesses and
T Qo B T e oy e
ehzﬁnaﬁdlpﬂod@&heﬂ abOoidized tstarhh ghey allféivble mrdedromrippioca root,

%@Eﬁpé@ﬁt@gt S,Q%)éff%rtﬂfﬁr § tgf;@aﬁg%r o% &%U%S%UB} the present

! t bitRier Ris' fhoresen Of dih@ ther type of
.%gggﬁﬁyﬁﬁ,@gﬁwﬁ%gg@gg dgg'tﬁ%l neo?rf rom GPC (%r ain by P

10
sfé"roheisailczg'l ﬁksom:er asedis the so called ink-jet starch which is essentially

ht t ai npr.ac t
o S 92 REF 93RS S THB MRS 1 Y starr
VWF\: h@ﬁgr vy @E%’éhonk;‘é‘roupe(buslt/@igm thad tbﬁt obgnaf:amomc group).
wet -énd starc exanpl e se
Egarepiesof cavers! Kindiel Siémﬁgﬁ‘ 3 ORiZR SHaTGh SHfiaplgfpr the
char ge, t N r a
bt 1o e SeRal v Zt%ééxé‘i‘a?r@éy“ oo REPC. (Grain
m@ba@m@ aDerptayorat-e httpalmat. guae’rpeecelsamgchoenetarch/papennfo htm!).

AotbeBpssibiessargionats s sprabdr SatREic yabaar FaRngE - ok
Jé%&ghd&ﬁvgﬁﬁ'%lo?\?@m@ _IEBRF &S iy, ToX ieRanite e aiurtisd<l from

|'east one bi nder accordin to any suitable
Ceebtad (kilpWvww celgstag.com). Folowexganpiner igpcehpege, low viscosity

di.s ed in lution, for exanple a well
B AR ag&qg?e.[‘%%gu i ke a well cooked starch
soI ution, i.e. the starch nolecules are fully

hydrat ed and di spersed evenly throughout the slurry).
I h
Tr?e tsyln%he\qnfc poﬁymer 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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solid content (that is, the amount of NPCC particl es)

represents no nore than 25 50% In particul ar
&?fg

th

(At378f solid content is 10-50% nore in paF?T/éfQJFOa?F‘/OOOMS
about 30% at a viscosity which is operable in a
conventional manner as the typical mll size press
operation. WD 200/ 103377 PCT/ SG20041000376 11 The
ratio of the nixture NPCC bitder should be nore
predom nant toward binder by weight. In particular,
for every part of NPCC 1.5-2.0 parts of binder should
be used. For exanple, the ratio NPCC particl es/binder

The Mid- & theHewiriee , NROL /sinideatshouldttieo napeisidagupant toward
evident to a skilled person ma

b . Th |
bindev boweioht HE! ARICHEG &7 SYSD) 98T, MeNESTOd ¢1tbRaitR &Y binder
SKROBLL L8Bd MHor! BibhRfe CHPIaEE NFTOapaaicisitiadenns 1/1.5.

gani c ~di'spersant. The reason for us

HweR@E sany suitabie MIOpNPIQéD/NPEtBFtQ)/i@GP@p'@r%ékmﬁ’lé:]geé%’ﬁlr?ay be
t hroughout t he, pi nt - bi.nder ' [
uara g Braio i el Bt h HSE I coRBasREY M

organi c di spersant may be | ow 10 nol ecul ar wei ght )
T(»,%?g pWkioRO furttairecorhipriee enorgamjc atisparsanto aga#MIrcorganic
and/ or organi c dispersant known in. the art ;

disfersante Tle reason{RHéERg Pﬁfﬁé“pﬁr*&s‘é‘%{’ ‘E‘%FPS%QR fo isperse
may b T |t B ehhermneomdrgatic alispersant
Py g R o e o

Mgt pYhepoly uasiphpratedsaliishg Thgentgaris digpersant may be low

| | at 1 -1 | T : .
rhoepaer want ey 0BPo I AR aEHRs, Sy @her inorganic
Moro&%%hid Bispkpsaragadivnandherary asd eaitahlerfoditfeypurposes of the

n

agent own in the art and suitable for the purpose
wesemfecqmeagitionimaeREiUS8dnay be used. The thicken

agent and/or viscosity nodifying agent may also be

Db FoSiSETmbY furtierSéorhPRsy i ACRRist Ya dhickbr agent and/or- a
conposi‘tion. For exanple, to bring the viscosi t)é of I20 at
viseositynpodifyingragentt fiae \iscqsiysmeRiffipgRgssy My be polyacryiale
or any "E8sd ke f rp%?)lfglé.ell'ﬂe pBIFEQYR;E 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 of the invention is substantially in
the formof particulate. In particular, the NPCC

WOp89%108317ar s have a cubi ¢ shape. The conpositi BRTGG2PHE00376

invention is not in the formof agglonerate |ike the

PPt Silica, which is in large 25 agglonerate form

The conposition of the invention may al so conprise a

dye. WD 2005/ 103377 PCT/ SG2084/ 000376 12 Wth

reference to the use of the conposition of the

i nvention as a coating conposition, the coating
conposition is applied on a non-sol uble support, for .
VA TRkErence abl theoase histad sompositionfot Hie invesdiobaged coating

q;liieg;;it' @ﬁégggoa?WQggg%Sé@$ig%Eﬁg I%{glqulltf.=,lt:l Pcﬁbgggai%ﬁolggtﬁ g&éport, for
q%i Iesgbgélﬁﬂ{%gé-bgée@ré\fsﬂ;ﬁ%.pﬂp%%lhfllbgglﬂﬁédr-§M\bport may be a
ra as d

s suc ygas made from sugar cane |
peasrelike peihting paper,sykiciqurirding paper ghehelearamyc printing paper
conposition of the .ipvention . na e ' . y

Greiner quosletassphar B ReRST A8y APE SRR HEREIIR LB o5, pyoass
THEHY r‘%@'l?’\lvﬁ ted dBHIE orfdyRtisdticfes i s usually

(prl nt farginego 3 bot h si %SZ. 10 The ggati ng conposition of

the invention may be applied on the support accordin .

The aoatingt ¢yoPRIIGAN anth@hélvm'mpmaye?grﬂﬂ%‘?db&? O“R’ ofte side
LAY NG o 10854508 | | G SPoP@xdhffle, a matte

@$%%§% oRa(E‘%éde?ugpérﬂ%&ﬁﬁggdéﬁng y,eaé‘gui ta(b)l exmat hodg

firigh papee vesudlynaintsipeayn bath sidephi sticated Metered

Size press, Sym Seizer (which is the trade nane of a

eci al ]y designed si res 5 i cat c
BS codptboomAEaise: 2f e nvealian ARy, B8 fpRE S R suppor
Be&staing BOMnyamétinsd RREwASIrZ e abt. ZRomeramphs Lbpspraying. The
may be “used _%l_o deposit the _coating conposition rﬂnAto dinal
PRI SOMPOItioY BlAYPRIFe RRBIZERIPESq ONsiNgt PYRPYTH f\peraingy.
g ' bRAI siRELEY, apphistieatddMetsred Size
é@%%é‘%lrﬁ%/thggrgrrﬁég%%u%&(;%whli gh éggaéﬁ rra?%?ne, wherei n.
AfedshSyanBeirter ¢ivhionl is dhe tradiempmetafrd spegially designadside press
gggﬂca%r cp’)poJ]uocred y%PS.e\‘?oft’E fcorporation), 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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machi ne (al so known as "paper" coating), wherein the
anount of solid coating nmaterial is nore than 30%

WOPAE/ Wi Hod of appl ying the coating conpositi oRCT/SG2004/000376

further conprises drying the coating. The coating
applied on the support may be dried according to any
standard nethod known in the art. For exanple, by 25
pl aci ng the coated sheet or b%per i nside an oven to
dry at tenperature up to 90 C. The tenperature may be
raised up to 110 C, however, in general, at no nore
than 150C. O her nethods of drying paper, |ike

th "l @nd B thg wifibh -is diohpgsedray alkssamkbef staaldlesAfstteel metal rolls,
dryi ng, the coating_nmay furthF be sug ecte

O e RTANS TR FSbB Y-k awp g dat SAASF MRyt
which is conposed of a stack of stainless steel netal

%or&npﬁ%ﬂ% ﬁ%h Hisd pRAdE@N - nohhdSuBlet suport coated with the

e paper i1ndustry. Accordingly, the
dda‘magtaamnpcadlm of the dwrmonoﬁhgcﬁumoét cap hr ¢0ated08enly one

w.th the oatjn

S gt B JFTRRD A A BEHIDIGEE bioq Higor, or a
SUpPett eEQSnﬁéJ@DQfdseﬂabnb%eﬂul%H UTNé&lh:qmzrd &Ipﬂmtgaper for
or ‘a support "essentially based on ceIIqu

SW@INRIEPTEWNG RANSAPIEK, Jet RINtINGKBRAREO T HHPE 9‘16%889“”9 RRPer
jet printing paper or photographic printing paper A
&g@é&gdswgﬁé ' & ?B?Hmd‘got the hﬁvéﬁ}}éﬁﬁtér@@nﬁﬁ%@@aﬁﬁﬁssuppoﬁ

suppor ble in the art coated with t
mabmglmmpm.qqamd afithe the ¢oating romposiien qfoth@olawwn The

SHAR, S R RO AL o AATALE, SR ' Rt costc

wﬂl"{% hiiihod BecHiditg Rattd inlbeftiomd t h the| r small size,
100 nm in particular 15-40 nm nore in partlcul ar

mpqu)%cﬁé‘?wba'ﬁglég?%e”%tfeﬁb%ﬁ%'f Bidey aBg| A, fRRiiafl4o om.

et lheﬁgﬁﬁgﬁraﬁooﬂmﬁcdﬁc HipenensteABP With Q;lﬁgbtw arﬁtlmlc and
jet pig Upon coat ed paper with a bi nder

bydrophobic snrfaﬂe properies fepgits é@éa@ anuidsab Hr (hedpgqpféatlon of
g?%ss %B%ﬁﬁé't' W h&g &{Eetgigﬁ‘e% %ratéf?‘ﬁa‘b%r with a binder

gra eto
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.



the surface of the coated paper. Thus it will forma

rather uniform agglonerated particulate |ayer on top
w@iod/hs3paper surface. This thin layer of 20 NPCE/SG2004/000376
particulate will agglonerate on the coated surface to
create a high nunber of ultra fine capillary channels
on the top of the substrate, for exanple a paper
substrate. As a result, the thpacity of ink
receptivities, optical brightness and opacity w ||
greatly increase. Being so fine in size, the surface
characteristic of the coated sheet shows particularly
snoot hness effect, which 25 is ideal for the printing
and witing grades. Conparative physical properties of
the NPCC used for the preparation of the conposition
Table2di ng to the invention with known Pi gnent
conpositions in ink jet applications are shown in
Tabte Al 0 ¢ T NEEPO A0 ed@bleed in

3?£W|ve é gV H%gggtles o%h%ngﬁgagﬁ%F her

IRkjetR ﬁcdﬁvﬂéJ n Inkjet Applications: Pignent NPCC
Pgt ica Inkjet Calcined Kaolin Kaolin Particle
Size (m 15-40 (nn) 1- 10 m1l-2 mO0.7-0.9 m Pore vol

(cc /nLI\I/I\1L‘ 24 1% St 6Ul°- 5
amant 10, 16 e/ NESG K penfRYSHFR 4‘2§ 135 Kﬁ ?;';)%n
be purchased fram one or rrtre of the |f vvlng

producers: GP_NanoTechnol day._ G oup-Limted (Eapi

Sl S LY 4!

Lt .
arinlpddiag (M)Chi 1t 5-4A 4nd@ong Shemgaa TetRrighogy| &8-0-9 um

D

Ltd (Mountain Tdi . Econom/—-& —Technoldav—Pevel-opbtnag
Rereayol decnég) N/A 7 11.58 H.24” 119
Surface Area 30 700-730 85-110 10-15
(m?/gm) |

Bulk Density N/A 7 25 13

NPCC can be purchased from one or more of the following producers:
GP NanoTechnology Group Limited (Enping, Guangdong), China;

Shandong Shengda Technology Co., Lid (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.



10

15

20

25

NanoMat eri al s Technol ogy Pte Ltd (Singapore). 10

Havi ng}gnow general ly described the invention
WO 200510

nore readi bly wunderstood through refergﬁggﬁuﬁmn76
the foll owi ng exanpl es which are provided by way of
illustration, and are not intended to be limting of
the present invention. 15 2005/ 103377
PCT/ S&004/ 000376 15 Exanples Exanple 1 Preparation
of coating conmposition 5 NPCC was purchased from GP
NanoTechnol ogy Group Limted (Enping, Guangdong,
China). Coating conpositions were prepared according

'Eg(g”{@ fornmul ati ons herein 10 bel ow descri bed.
p

erinental Procedure for the preparation of the NPCC
coating for conposition (formulation) 1): 15 a) 1.5

ram f1 oxi di zed starch (or ink jet starch, or
%ic starch) was dissolved in 100 mM (gram of
water); b) the starch was stirred slowy and heated up
Frep&tifionrof ceating KOMROSINGN after snooth slurry of a

starch slurry has been achi eved, the terrperature of
the slurry and pH were duly recorded. If the p V\%
d:@vwvég?hr&fas@dqmmmtMmcsmc:modngw@gou@éa“tt%d § PB‘QQ

It back tTrom 0to 8.0; d 1.0 gramof the NPCC
Guangdqnae&pn@ht ed cal.ci um car bonat e) was

Coating compositions were prepared according 1o the formulations herein

below described.

Experimental Procedure for the preparation of the NPCC coating for
composition (formutation) I):

a) 1.5 gram of oxidized starch (or ink jet starch, or amphoteriq 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 mi 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;



wel | dispersed to the starch slurry with a | ow speed
agitation; e) when a honbgeneous NPCC/ starch sol uti
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were spread over a commercially avail abl e base paper

with basis weight of 80 gram The size of the base

paper was 0.25 neter square (nR); f) the NPCC/ starch
slurry was uniformly spread dfer the cut size paper

with a laboratory coating rod; W 2005/ 103377

PCT/ SG2004/ 000376 16 g) the resulted NPCC/ starch

coat ed sheet was then placed inside an oven to dry at,

t enpe a?ﬁg e MRtd® NHE Cistéchugsted rahiced ware thdte ptacggsinside an
cut t eed rnto printer for optical density

measur emweh tandy théempertuie et Moled. 5 The ot her:

three fornul ation, we r r e ot toal densit
cormpoB) 4RGSR grylngog]e 5&%% Wwh&ch tcf"fé‘é:alr fn:td’)‘@nhﬂar fBe optical density

0 or mulati on Water 100 gram
(100 m ) ARGenefl dicimeardulisivdire edted.-0 starch 4.5
gram were used. Forrmulation Il1): Water 100 gram (100

m), NPCC 4.0 gram and oxi di zed starch 6.0 gram were

ed.., 15 Formil at i Were W4bBarel08cesm@ing MPEe Scdinposition as
gf‘ﬁn‘?tgﬁﬁﬂbrﬂa%ﬁ‘y%{bad ch%?ﬁgf Sgr am were used. The
earfw:ng formulations 1), 111) and 1V) were applied on
base paper using the sane technique and procedure as
descri bed above for fornmulation I). 20 The starch used

AR K):Wegathy Pi 0GIgrmant o i)z &PECaBch grath angyoxidized
Vi Scosity Ar I nk-jet starch. However, higher
starch el b gramavene ¢3ef-al so be used dependi ng

Formulation 1tl): Water 100 gram (100 mi), NPCC 4.0 gram and oxidized

starch 6.0 gram were used.

Formulation 1V): Water 100 gram, NPCC 5.0 gram and oxidized starch 7.5

gram were used.

The coating formulations Ii), i) and IV) were applied on base paper using the

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

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 the.type of size press applicator that the paper machine is equipped with

like gate roll, or SymSizer, or Meter size press, or the like.

Example 2

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

press coating.
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on the type of size press applicator that the paper
machi ne is equipped with |ike gate roll,

WO3Ppos8E¥7 size press, or the like. 25 Exarrpl e g}éyﬁgzoouooosm

coating conpositions were prepared and coated like in
Exanple 1 and 30 applied on plain printing papers and
si ze pressed using a high spggd Size press coating.
WO 2005/ 103377 PCT/ S&G004/ 000376 17 The coated papers
were test printed using two types of printers, i.e. HP
950, and EPSON 980. 5 Figure 1 shows a test where the
papers were coated with conpositions conprising: ()
NPCC;, (.) nornmal (oxidized) starch; (A NPCC, and ()

PCC i NK-_ |
ﬂ@ecqégg pﬁpeﬁgﬁérg(t%e??)hﬁ{el)dsggiﬁgport éﬁ)e-ghé’f T;grgrﬁgl'%s eOfHP 950,
JPRtEP8ION dgosi ty val ues, which were neasured in the

sum of CWY (cyan, nmagenta, vyellow) relate to the
coI our intensity as well as sharpness of the inmage

T S @ Swvith 0to itions
g‘q sﬁé&vperlﬁegrt]%ﬁere %’r‘?@mdé/p (%) (?f;z @d;"tg Shith 0 1mposu
c&rr?;ihsm@.a U

(¢) NPCC; (m) normal (oxidized) starch; (A) NPCC; and (@) NPCC and ink-

jet (special) starch.

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 0

to 5.

Table 3: Summary of coat composition results

Experiments
g (+) (m) () ()
ko)
o 0 3.4
|@)]
[
p=
< 1 3.75
[
o>
o
> 4 4.0
s
O
‘s
£
>3
w
' 0 3.35
>
‘v
C
3 3 3.8
82
a3 3.95
§2 | °
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U 0O E i 03.35¢c 033.8 ~0oa~52395 0> 15
WO 2005/ 103377 PCT/ SG20041000376 18 0 4.05 1 4.48 4

WOL09321036774. 1 3 4.985 5 5.6 The bl eedi ng of i BKT{§&3g004/000376

| ess than 1.0% and well bel ow the 2.5% of standard
acceptable level. 5 The optical density val ue which
was a neasure of sharpness of,.the col our inmge was
substantially inproved usi ng1§n arbitrary scal e of
0-5. In the test the coating conprising NPCC and
ink-jet (special) starch (~) was conpared to the
coating conprising only (normal) starch (standard

coatjng or |prior art 10 coating). Normally, the
opt i cal density decreases when the coating is applied.
Howeyer, i n-the—papers—eoatef—wth—the starchramd
NPCG the gpticgl degnsi ty : 4.05
1 4.48
4 4.92
0 4.1
3 4.985
5 586

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 ink-jet (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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as depicted in Fig. 1 clearly showed an upward trends

as the dosage |level of NPCC increased. The results
fromFigure 1 and Table 3 indicate the enhancenent of

ink receptivity due to the formati on of NPCC pignents

15 aggl omerate at the paper surface and the formatilbRYD WISE
of exceptionally high anount of capillary channels,

which in turn increase the rapPd ink receptivity

during the ink-jet printing process. LLOYD WSE 19

Clainms 1. A conposition for coating conprising a

pi gnent and at | east one binder, wherein the pignent

I €ldNey0- si zed Precipitated Cal ci um Carbonate 5 (NPCC)
particles having the size of 15-40 nm 2. The

conposition of claim1, wherein the NPCC particles

haven t ' 0 : : C i f i
Clai e for, A gdrorm Ty & B P aF o4 pinder
t he whereirof the0 pigmeal i4. Nane-sizepoBicdimiated Chiiuma Carbonate

1-3, in.t iti. IS f ti
supwégbgwg%c%%ﬁ omq %’%gé’ﬁér‘gjﬂ%oi IAf,ng\/\,iiler ein the

conposition is for paper coating. 6. The conposition

oD. ctigd BBmMpoBitionldrctdim 1 hehbidiel éie NPGE baptichss hanHd8verage
15 group consisting of ink-jet starch; oxidized

st art#e OBAPyW- converted starch; cationic nodified

oxi de starch; anphoteric starch; synthetic polymer

| 8t exgs copRE kBRI AN, NS We NP@rcbngégﬁhnreesgﬁa@%%éanuany

group or roups; proteins; and their
conposisizeoof 3 nol.ai ns 1-6, wherein the binder is
oxi di zed starch. 20 8. The conposition of clainms 1-7,

\A@f.erﬁ\é] cyr%%o%iitfb%eg)f icl%ir%gtf.- ,nivv%err@lgitmaecdomposition is for coating a

support.

5. The composition of claims 1-4, wherein the composition is for paper

coating.

6. The composition of claims 1-5, wherein the binder is selected from the
group consisting of ink-jet 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.
7. The composition of claims 1-G, wherein the binder is oxidized starch.

8. The composition of claims 1-7, wherein the binder is cationic modified

oxide starch.

9. The composition of claim 6, wherein synthetic polymer latexes is
polystyrene-acrylate, polystyrene-butadiene, polyvinyl acetate-acrylate,

alkyl plyacrylates, homo- or copolymers, or a mixer thereof.
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oxi de starch. 9. The conposition of claim®6, wherein
synthetic polyner |atexes is polystyrene-acryl ate,

pol yst yr ene- but adi ene, pol yvi nyl acetate-acryl ate,

al kyl plyacryl ates, honpo- or copolyners, or a mxer
thereof. LLOYD WSE 20 10. The conposition of claFHeYDWISE
1-9, wherein the content of NPCC particles is not

more than 50% 11. The conposi?fi on of clainms 1-9,

wherein the content of NPCC particles is 10-50% 5

12. The conposition of clainms 1-9, wherein the content

of NPCC particles is 30% 13. The conposition of

chai Mheledk@positien eff kidime 1-91 inhelNRREhp aohtentast/ MPCeparticies is
is 1/1.5-2.0. 14  The conposition of claim13, wherein

t he feftmerebee et i cl es/ binder is 10 1/1.5. 15. The
conposition of clains 1-14, further conprising

| QT gABI CorfbS$EHS R ClaiMBH -9 whiesERithe HoPR&HtSFNPCESparticles is
The conposition of claim 15, wherein the Inorganic

di spEd-68k. i s pyropoly phosphorate salt. 15 17. The
conposition of claim15, wherein the organic

di | Scit: PO - [ I i : .
CBRDTHEA TS BTLI BRI 5, DML SRR piiices
conp30%i ng at | east a thicken agent and/or a

viscosity nodi fying agent. 19. The conposition of

o Ry AP BSGT orAikisn502; thsFEIa hg e S Cptigea/binder

t he jgaliyacy gl ate i s cross-1inked

14. The composition of claim 13, wherein the ratio NPCC particles/binder is
1/1.5.

15. The composition of claims 1-14, further comprising inorganic dispersant

and/or organic dispersant.

16. The composition of claim 15, wherein the inorganic dispersant is pyropoly

phosphorate salt.

17. The composition of claim 15, wherein the organic dispersant is

polyacrylate having molecular weight > 7000.

18. The composition of claims 1-17, further comprising at least a thicken

agent and/or a viscosity modifying agent.

19. The composition of claim 18, wherein the viscosity modifying agent is

polyacrylate.

20. The composition of claim 19, wherein the polyacrylate is cross-linked

polyacrylate.

21. The composition of claims 1-20, wherein the viscosity is adjusted to less
than 500 cps.
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pol yacrylate. 21. The conposition of clainms 1-20,

wherein the viscosity is adjusted to |l ess than 500

cps. LLOYD WSE 21 22. The conposition of clains

1-21, wherein the conposition is substantially ipdWewse
formof particulate. 23. The conposition of clains

1-22, which is not in the formof agglonerate. 24.

The conposition of clains 1-23! wherein the Nano-sized
Precipitated 5 Calcium Carbonate (NPCC) particles

havi ng the size of 15-40 nm are prepared by using
rotatory bed technol ogy. 25. The conposition of clains
1224Thetmmepaositidre of algiosi t-R bpwherein 2iee poagssitionois substantially
suppor t The _colrggé)si tion of claim 25, wherein the

. .26. Th
conpBdhe fIM PEPRTtiICHIA essed on 10 one or both sides
of the support. 27. The conposition of clains 25-26,

W8T ¥hB ceARdditiiry ofcd1ammeh 22aumidh BRI tr@fomeor%%ﬂ&ﬁ@rate.
of the conposition size-pressed on the support. . A

nmet hod for pre_parigtg a_con?ositi on according to an
, © r

oRd- Ghecrempesiion 29t ciaimpr 1 SongVReTeimdne NadersinedaRaecipitated
e tor 29 90 . .
R CaE S CaoRAR (NERRACHAERS, hdndl $E°Hea i 1540 nm are

par tprepased inausing rotatoryi el eichblogg. nm 29, The net hod
of claim 28, wherein the NPCC particles have the

average size.of 3 m_ 30,,The nmethod of clai m.28,

oiEr 2R ochnstuiten phelios de2hnyBedin diasinbnfionss Sapspressed
si zeyrph s8BpBAY 31. The nethod of clains 28-30, wherein

the NPCC particles have cubic shape and the

conposition is_ maintained in good separation due to
t BB. The composition of claim 25, wherein the composition is size-pressed on

one or both sides of the support.

27. The composition of claims 25-26, wherein capillary channels are present

on the surface of the composition size-pressed on the support.

28. A method for preparing a composition according to any one of claims 1-
27, comprising mixing a pigment and at least one binder, wherein the
pigment is Nano-sized Precipitated Calcium Carbonate (NPCC) particles

having the size of 15-40 nm.

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

size of 30 nm.

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

the size of 30 nm.

31. The method of claims 28-30, wherein the NPCC particles have cubic
shape and the composition is maintained in good separation due to the

NPCC particle cubic shape.
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NPCC particle cubic shape. LLOYD WSE 22 32. The

nmet hod of clains 28-31, conprising dispersing NPCC
particles in the binder solution. 33. A nmethod of

coating a surface of a non-sol uble support conprising
appl yi ng the conposition of any one of clains 1-24, on

the surface of one 5 or both sides of a non-sol ublleOYD WISE
support. 34. The method of cl 8 m 33, wherein the
conposition is size-pressed on one or both sides of

the support. 35. The nmethod of claim 33, wherein the
conposition is applied by spraying the conposition on

t B2. Fhefrasthodfofataine 2861 hesingesingfdis herssigMWPCIC paficles in the
36. The nethod of claim 33, wherein the conmposition is
appﬂ?@é%&ﬁpwmﬁﬂ-surface of one or both sides of the

support by bar spraying, netered size press and/or

S¥9) AChtdthod 34 chBEnd® NQpRE of al Mordssidhle Eugg&%r omprising
conprising drying the coated conposition. 15 . T%e
met Fpplyng dhaicomgpsitisneofedny one oflclagimg 1-24 can thedudace of one

at a_te ratu np,.nore than 150C. 39. The net hod
of Ccrratpg@%ﬁ_s ,a Qﬁ@'ﬁSﬁW'? ﬁlép%qrﬁed coating is further
subj ected to cal endari ng and/or polish. 40. The nethod

084 cTaemeBdd3s, clahe 88| whichsin thppohipdsition is size-pressed on one
cel | ul ose-b sem(}tQZO sungrt. 41. The nethod of claim

40, SKRAHRSKHISS BpPBPY™i s paper. 42. A non-sol uble

support coated on one or both sides by the conposition
085. FAY rABAR oCEIAIB 31 wifbrellLBERIMSsition is applied by spraying

the composition on the surface of one or both sides of the support.

36. The method of claim 33, wherein the composition is applied on the
surface of one or both sides of the support by bar spraying, metered size

press and/or sym seizer.

37. The method of claims 33-36, further comprising drying the coated

composition.

38. The method of claim 37, wherein the drying is carried out at a temperature

of no more than 150°C.

39. The method of claims 37-38, wherein the dried coating is further

subjected to calendaring and/or polish.

40. The method of claims 33-39, wherein the support is a cellulose-based
support.

41. The method of claim 40, wherein the support is paper.

42. A non-soluble support coated on one or both sides by the composition of

any one of claims 1-24.



23 43. The coated support of claim 42, wherein the

coated support is a coated cellul ose-based support.

44. The coated support of clains 42-43, wherein the

support is paper. 45. The coated support of claim44,
wherein the coated paper is ink-jet paper 5 for || oypWISE
printing. 46. The coated support of clains 43-45,

wherein the support is coated?dn one or both sides.

43. The coated support of claim 42, wherein the coated support is a coated

cellulose-based support.
44. The coated support of claims 42-43, wherein the support is paper.

45. The coated support of claim 44, wherein the coated paper is ink-jet paper

for printing.

46. The coated support of claims 43-45, wherein the support is coated on one

or both sides.



