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addition of the pigment 25 slurry, The use of poly(vinyl_ alcohol) and its
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Devel opnments. Wl ey, 1992, pages 555-556, describes the use of poly(vinyl
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5,643,631 (Donigian et al.. 1997) and U.S. 5.783,038 (Donigian, et al.. 1998) disclose thermal

ink jet recording paper, incorporating heat aged precipitatcd calcium carbonate and a binder.
20 such as poly(vinyl alcohol). starches. and carboxymethy] cellulose. Treatment of paper with a
. coating composition of a slurry of fine particle sizc calcium carbonatc in a poly(vinyl alcohol) or
starch solution resulted in improved optical density of ink jet print. An example of an |
appropriate poly(vinyl alcohol) binder was Airvol® 107 poly(viny! alcohol) which is 98 to 98.8
_ % hydrolyzed. The binders were “cooked” to obtain a solution prior to addition of the pigment
25 slurry.

The use of poly(viny! alcohol) and its derivatives as binders in ink jet coating systems'are
well known in the art. For example, an article by C: A. Finch in Polyvinyl Alcohol -
Developments. Wiley, 1992, pages 555-556, describes the use of poly(vinyl alcohol) as a binder
for ink-jet printing paper. Poly(vinyl alcohol), 98-99% hydrolyzed and a 4% viscosity of 25-31

30 cP (Poval-PVA-117) was reported to be generally used. '

An article in Tappi Journal, Vol.80, No.1, January 1997, pp. 68-70, by John Boylan, -

entitled, “Using Polyvinyl Alcdhol in Ink-Jet Printing Paper,” describes the use of various grades
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0.05 to 3.0 cc/g, and an average particle size of 0.1 to 50 xzm. Poly(viny! alcohol) may be used

as a binder for the particles in an amount of 5 to 60 % (preferably 20 to 40 %) by weight based
20 on the total weight of binder and particles. PVA 117, manufactured by Kuraray. was used in the
examples.

U.S. 5,057,570 (Miller et al., 1991) discloses a method of preparing a high solids,
aqueous paper coating composition in which dry particulate solids of a partially hydrolyzed. low
molecular weight poly(viny! alcohol) is added to a high solids, aqueous pigment dispersion and

25 mixed, without external heating, until dissolved. The aqueous pigment dispersion typically
contains clay and/or calcium carbonate at solids levels of 70 to 76 %.

U.S. 5,270,103 (Oliver, 1993) discloses a receiver sheet having a coating and suitable for
printing with aqueous based inks, comprising a pigment, poly(vinyl alcohol) binder, and an
additional binder component. The poly(vinyl alcohol) is at least 87 mole % hydrolyzed,

30 preferably at least 99 mole % hydrolyzed.
JP 11-4983 (1999) discloses mixing poly(vinyl alcohol) with an organic and/or inorganic

powder, and combining the mixture with water to obtain a non-lumping dispersion having a high
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calcium carbonate. The poly(vinyl alcohol) has an average particle size of 200 um or less. is 85

20 to 90 mole % hydrolyzed. and has a degree of polymerization of 50 to 600. The slurry,
containing 0.1 to 50 parts boly(viny] alcphol) per 100 parts pigment particles, can thenbe
formulated with other components to produce a paper coating :cjomlposition for specific
applications such as inkjét paper coatings.

There are sevcral advantages to preparing a coating co_mposilion by first mixing fine
25 particle size, partially hydfolyzed, low molecular weight poly(viny] alcohol) powder directly to
the fine particle size calcium carbonate slurry. They include: -
the poly(vinyl allc_oho_l) does not need to be solubilized prior to mixing with the calcium
carbonate slurfy, thus eliminating the problem of qddihg more water to the slurry and
reducing the ax_noi_mt of solids; o
30 : the poly(vinyl alcohol) can be solubilized in the calcium carbonate slurry without
heating;

the Jow shear viscosity of the calcium carbonate shurry is significantly reduced, thus
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The fine particfe size calcium carbonate has a mean surface afea of at least 50 m*/g;
preferably at least 80 m*/g. Fine particle size calcium carbonate can be j:repared by heat aging
and/or milling precipitated calcium carbonate, such as the method described in U.S. patent

20 | number 5,643,631 and U.S. patent number 5,783,038. Calcium carbonate having a mean surface
area of 80 m%/g is available commercially under the trademark JETCOAT™ 30 Specialty PCC
from Specialty Minerals.

| Suitable fine particle size, low molecular weight, partially hydrolyzed poly(vinyl alcohol)
powder for use in this invention can be 70 to 90, preferably 85 to 90, and most preferably 87 to

25 89 mole % hydrolyzed, have a degree of polymerization (DPn) of 50 to 600, preferably 150 to
300, and an average particle size of 200 xm or less; preferably, 180 um or less. An example of a
preferred poly(vinyl alcohol) powder is Airvol® 203S poly(vinyl] alcohol) supplied by Air
Products and Chemicals, Inc. The poly(vinyl alcohol) used in this invention can be prepared by
synthesis and saponification techniques well-known to those skilled in the art of manufacturing

30 poly(vinyl alcohol). A fine particle size of the poly(vinyl alcohol) can be achieved by grinding
the poly(vinyl alcohol) particles and passing the particles through a mesh.

The fine particle size, low molecular weight, partially hydrolyzed poly(vinyl alcohol)
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typical coating composition for ink jet paper applications contains:

20 90 to 100 parts fine particle size calcium carbonate:
0 to 10 parts secondary pigment;
0.1 to 50 parts poly(vinyl alcohol);
0 to 3 parts cationic dyc fixatives such as polyethyleneimine or poly(diallyldimethyl
ammonium chloride); and
25 0 to 0.3 parts defoamer. _
The invention will be further clarificd by a consideration of the following examples, which

are intended to be purely exemplary of the invention.

EXAMPLE 1
30 VISCOSITY MODIFICATION EFFECT

The viscosity modification effect of low molecular weight, partially hydrolyzed, fine

particle size poly(vinyl alcohol) on slurries of fine particle size calcium carbonate was measured.
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t he calcrumc beRa o EeBree red at 10
20, 50. and 100 rpm Result

% h | hle 1. 10
Table | Jet Coat 5 pts 10 pts @0 pt‘g2 SEeL @ peA 203S
per A 203S pegoHdsT SP 13
15 Brookfield Viscosity
15 Brookfield Viscosity
10 rpm 6960 1530 990 900 5870
20 rpm 3980 810 545 550 3090
50 rpm _ 2008 358 264 318 1308
20 100 rpm 1152 209 165 223 690

* Supplied by Specialty Minerals as a shurry.

With most coatings, as solids increase, low shear viscosity .increases. However. unexpectedly,
| additiox_l of the Airvol 203S to the Jet Coat 30 resulted in a substantial reduction in low shear
25 viscosity. Reduction of low shear viscosity leveled out at 20 parts Airvol 203S/100 parts
calcium carbonate. The resu]ts'obtained with the Airvol 2038 were much better than those

obtained with the TSPP dispersant.

EXAMPLE 2
30 BINDING EFFECT

The effect of Airvol 2038 as a binder for fine calcium carbonate particles on paper was
measured. An uncoated base sheet of paper was secured to a glass plate with tape. The coating
formulation was poured over the top width of the paper. A wire wound rod was placed at the top
of the coating and drawn down the length of the paper applying a uniform application of the

35 coating formulation across the length of the paper. The wet coated sheet was then dried in a
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30 BI NDI Q&Eﬁﬁﬁ&f@ﬁ%@ d;ﬁ%%? “%%S&C%%gg Q’E Tgﬁg:%g\%]ér Eolraqﬁ trzlze cal ci um
car bonat es@ddct Stbripth 6fCqasdPapevbcard. frdable 2queserits themesalts efiGIgdek stiength of paper
was secured to a glass plate with tape. The coating fornulation was poured
over the ™MBPIAPMS of the paper. A wire wound rod was placed at the top of
the goating and drawn down the |engthragfe2t he paper applying a uniform
application_of the 35 coating fornulation across the length of the paper.
The wet coated sheet was tttdoath0i ed i nl0PWDO 0154R9tsPCTI USatyBFEss 7
forced air oven at 250 F {qr } nu PR foobi ABioFhed § doe Claishdr&aln Pi ck
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t he anmounRfanel00fpaiiy Mt CRASTH. INCE@RAmE deduiredusifp leo Caf 30piunt of Jed Cogd0tvthlet  Coat
30. No bo][lsc;,ipng occurred using Jet Coat 30 alone or Jet Coat 30 with

EXAMPLE 3
15 PRINTABILITY

The ink jet printability of paper coated with a combination of Jet Coat 30 and Airvol
2038 poly(vinyl alcohol) was méasured by applying the coating formulati011 with a wire wound
rod to an uncoated base sheet and drying the coating at 250 °F for 2 minutes. Coat weights were
between 8 ahd 10 g/m®. Airvol 2038 alone and a mixture of 0.3 pt. TSPP with Jet Coat 30 were
20 used as comparative eMples. The coated paper was printed on an Hewlett Packard HP 560 ink
jet printer using a test pattern developed by Hewlett Packard. The optical density was measured

with a Tobias 1Q 200 Densitometer. The results are presented in Table 3.

Table 3
25 Base Sheet A203S 10 pts 20 pts 0.3 pts TSPP
Comp Black 0.57 0.75 0.94 0.96 _
Magenta 0.77 N/A 1.14 1.1 Dusting
Yellow - 0.6] N/A 0.85 0.83
Cyan 1.03 1.11 1.48 1.4
30 Mono Black -~ 0.86 0.94 1.32 1.24

Ink jet printability of a binder used for ink jet paper coatings is very important. The binder must
be hydrophilic enough to allow the ink vehicle to penetrate into the coating while allowing the

ink to remain at the surface of the coating with the pigment. In addition, the binder must not



TSPP. EXAMPLE 3 15 . PRINTABILITY The ink jet printability of paper coated
with a conbinpation of Jet Coat 30 and Airvol 203S poly(vin m.g} B%g was
nmeasur ed by gm)?lﬁ‘ the coating fornmulation with a wire V\}é"un sIf'ro Ju)to an
uncoat ed base sheet and drying the coating at 250 F for 2 m nutes. Coat

wei ghts were between 8 and 10 g/ n2. Airvol 203S alone and a m xture of 0.3
pt. TSPP with Jet Coat 30 were 20 used as conparative exanples. The coated
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Tabl e 3 25nidasee dhinlcjet prafidnity 1Othp ink aplicgd ensity 3The grediSiRRe dénsity thi deekerGh&7
0.75 0.94 0.96 lvge?len&a 9.77 NA1.14 1.1 Dusting Yellow 0.61 N'A 0.85 0.83
Cyan 1.03 folenshpdgproducgd. 36 \pno Bl ack 0.86 0.94 1.32 1.24 Ink jet

printapility of TRe ditdWierableSaflowat tHeleomBinaticHIDT 1& Tahi JUWMdIASIVEEL03S prewaE ant .
The binder nust be hydrophilic enough to allow the ink vehicle to

penet r at e Figaidicanily hetiertaptiep! density obink detiprigtingthan AZQ3Stalonee defval 23Stinshoxay f ace

of the coat] ' j b -]P] 9\ WO
01/ 34906 P&lﬁWS&@S%S])'B*&@E%’gpﬁﬁgﬂ{sédregg?te&gﬁjr acgsgtlrrill fgg%f?cg%lsédver sely
effect the surface energy of the coating causing the ink to spread
creating high ink dot gain | eading tw&% ter and i mage formation. One
measure of ink jet printability is t i cal density. The greater the
densi j@&y, the deeper the colcoMPARISORNTOIOTHER FIGHMENTRta in Table 3 show
that the conbinations of Jet Coat 30 and Airvol 203S provide significantly
better optical &bhexamplesompares theeffpstiohAirvel 2088 an tzdow shgap Miscosity plissiverab3s i s
shown here: (Ne 1V -1 t i tain
andes rab| DR HLEG RGO EORRlb GoRCARAL | n Aol b e Hakry SR

weighed out and water was added, if necessary to obtain the desired solids level. Agitation was

then begun with a laboratory type mixer. Airvol 203S was slowly added to the agitating pigment

15 slurry and mixing was continued for about 30 minutes. Complete solubilization of the Airvol
203S was checked by rinsing a small sample through a 325 mesh screen and checking for
unsolubilized poly(vinyl alcohol). When the poly(vinyl alcohol was completely dissolved, the
final solids was measured via the microwave technique. The viscosity of the mixture was then
measured with a Brookfield viscometer at 100 rpm. Results are presented in Table 4.

20



i o COVMPARI SON TO OTHER Pl GVENTS The exanpl e conpares the effect of Airvol
203S on the | ow shear viscosity of several pignments typi I d for
paper coat iYRYMEi cati ons. An aliquot of pignent slurry &/@ys %?sghed out
and water was added, if necessary to obtain the desired solids |evel.
Agitation was then begun with a |abor®&ory type m xer. Airvol 203S was
slowy added to the agitating pignent 15 slurry and m xi ng was conti nued
for about 30 m nutes. Conplete solubilization of the Airvol 203S was
checked by rinsing a small sanple thr aha 325 nmesh screen and checki ng
for unsolubilized poly(vinyl al cohol’l?l en the pol y(vinyl al cohol was

conpl et el y Rmsslol ved, Pigment Typenal so| | chigmieas neasur 4d Aitval 2088 N BroskiiRME
t echni que e ngrgo,ﬁ{e e T X[ UT S 20§S TINeHy asgr@u VTVI ;n ags o
R e T A i I N e
Br ookf i el 1 afaqumiehomis s o - 12 4'2'@0 885 |2 Cal®i um CarBéthatel - A
12.6 70 5lzz4 ILCalcim Carbonater Wonat e L A W56 6 70 Th 3052 20 Cal ¢i u¥d€hr bbnat e
- A 12.6 70 20 [/Gdum Garor@igl- A um Caf bonkfe - |JA 3I®. 4 30 O 15 F Callxi un
Car bonat ef- @& TCdiciw Chrbaridte1d 7 Cal L1 umXgr bdnaie -| A 125 6 30|10 7®
Cal gy um {ropms @alcmrﬁ-\cﬁorﬁtedw 204019 13.6cal gr ugg Cqr DoTTgg € -%ﬁ‘g—?ﬁ—o 204
10 Cal ci uffp ; \ s D o—+t—Catett-darbegate B 761 +3{ 10
2240 15 1% -:——:———_—;:—-—~e-:—;—-——f———~——~ ————————— : == CaE=hakadi=c B
7.1300 : ' te -
B 7.1 30 10 195, |1Calcium Carbonate B 7.1 70 5 400
11 Calcium Carbonate - B 7.1 70 10 2240
15 12 Calcium Carbonate - B 7.1 70 20 2830
13 Calcium Carbonate - B 7.1 30 0 144
14 Calcium Carbonate - B 7.1 30 5 18
15 Calcium Carbonate - B ' - 7.1 30 10 25.1 -
16 Calcium Carbonate - B 1.1 30 20 . 39
20 17 | Jet Coat 30 Calcium Carbonate | 80 30 0 1152
18 Jet Coat 30 Calcium Carbonate 80 30 5 209
19 Jet Coat 30 Calcium Carbonate 80 30 10 165
20 Jet Coat 30 Calcium Carbonate 80 30 20 223
21 | Clay 15 70 0 241
25 2 Clay 15 70 10 2140
23 Clay 15 30 0 17.2
24 | Clay 15 30 | 10 31
25 Titanium Dioxide 7-30 70 0 125
26 | Titanium Dioxide 7-30 70 10 288
30

The pigments of run no. 1-16 and 21-26 had low viscosities at 30 % solids due to the
greater particle size or reduced surface area of these pigments compared to the Jet Coat 30 (run
no. 17-20); i.e., the Jet Coat 30 particles have a mean surface area which is 5 to 8 times the mean
surface area of the other pigments in the example. It is well known that as the surface area of

35 pigment particles increase, the viscosity of pigment slurries increase and addition of a binder,
such as poly(vinyl alcohol), will result in a further increase in viscosity. However,
unexpectedly, when Airvol 203S was added to the Jet Coat 30 calcium carbonate slurry (run no.
17-20), there was a substantial decrease in viscosity. In contrast, the viscosity increased when

Airvol 203S was added to the other pigment slurry samples (run no. 1-16, 21-26).



16 Cal cium Carbonate - B 7.1 30 20 39 20 17 Jet Coat 30 Cal ci um Carbonate
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alcohol) having a degree of polymerization of 50 to 600 and being 85 to 90 mole % hydrolyzed,

ced

and the poly(vinyl alcohol) particles having an average particle size of 200 zm or less, and,
optionally mixing other coating additives with the dispersion of pigment particles in the
aqucous solution of poly(vinyl alcohol).

2. The method of claim 1 wherein the aqueous dispersion of pigment particles contains
at least 90 % by weight fine particle size calcium carbonate having a mean surface area of at
least 60 m%/g.

3. The method of claim 2 wherein the fine particle size calcium carbonate has a mean
surface area of at least 80 m’/g.

4. The method of claim 2 whercin the poly(vinyl alcohol) has a degree of polymcrization
of 150 to 300, and is 87 to 89 mole % hydrolyzed, and the poly(vinyl alcohol) particles have an
average particle size of 180 um or less,.

5. The method of claim 2 wherein the dispersion of pigment particlcs in the aqueous
poly(vinyl alcohol) solution comprises 3 to 25 parts poly(vinyl alcohol)/100 parts pigment
particles.

7. The method of claim 2 wherein the dispersion of pigment particles in the aqueous
poly(vinyl alcohol) solution comprises S to 15 parts poly(viny! alcohol)/100 parts pigment
particles.

8. The method of claim 2 whercin the coating composition comprises 10 to 50 % solids.

9. The method of claim 2 wherein the coating composition comprises 20 to 30 % solids.

10. A method for preparing a paper coating composition comprising an aqueous

dispersion of fine particle size calcium carbonate, containing 20 to 30 % solids, which comprises

A



carbonate, which conprises m xing dry poly(vinyl alcohol) particles in an

aqueous di i@g&@l !ﬁ’g of pigment particles containing predpgifgdkbisfi ne )
particle si 4% um car bonate, until the poly(vinyl alcohol) particles
di ssolve, to forma dispersion of pignent particles in an aqueous

pol y(vinyl alcohol) solution, the disdérsion of pignent particles in the

aqueous pol y(vi.,nyl .al cohol 0 ion . conprising,0.1.to 50 part ol y(vinyl
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cal cium car bonat e havj ng a, nean, surf.ace area of | egst / 3, The
met hod ofca[ﬂ“é‘? Fﬁrg"qﬂﬁeﬁlggﬂyiw?ﬂcﬁlédw{n?@ldggrﬁ %fé’%g:yé'fe& ncogﬁgé@:%’a e aﬁgs ‘a
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the poly(vinyl alcohol) has a degree of polynerization of 150 to 300, and
i s 87.to meidesize oflRY amaresa@ndand t he pol y(vinyl al cohol) particles have
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wherein the disperstfon of pignent particles in . aqueous pol yvinyl
al cohol ) mpéassisantiaosfipolyfesyldlcobolR5 parts pol y(vinyl al cohol)/1 00 parts’

pi gnent - partigles. 7., Th t hod, of . i rei i i of
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met hod of claim2 wherein the_coatin c.orrpa([i)s'htl'éon lﬁﬁ rises 10 %o 50 %

sol i ds. @cohghsolytioncompgises 12 pgﬂwy&(@pﬂ a0t B gg'?,so R 38 orpr i ses
20 to 30 % soljpdSyhe rllnodtr R 26 wheteinRhERSeisih of cRIBRRY caftdakt PaHICIOITMARd L 0N
conprising an aqueous dispersion of fine particle size calcium carbonate,
cont ai ni naguedstpolydnylalcohdlkisolutighicempiisserpd Leparts paly(vinyi aleghol 09 parts 111 | |
1111 N s . . '
calcium carbonate particles. :

13. The method of claim 10 wherein the coating composition comprises 20 to 30 %

solids.
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WD 01134906 PCT/ USQO/ 30388 11 m xing dry poly(vinyl alcohol) particles in
an aqueous di spérsion of cal ciumcarbonate. particles, the cal cium
carbonat e pamomisemehavi ng a nean surfzace area of 60 nR/g, RGHYS00PEIES
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cal ci um cadguedisidispersion o pigagneaticles@bhtaining ppédopdhanfly finy paréitle sizelkejlciuiil. The
met hod of claim 10 wherein the nmean surface area of the cal cium carbonate
particl es §abogate vhigh SOMPHSEY di spersion of cal ci um carbonate particles in
the aqueous polyiiigiry pol?{vﬁ@hﬂb&hoﬁ@aﬁfcl@'ﬁl SPIfaEbEAspersion of Pighitht Sarticles

) per 0 12. The h

pol y(vinyl al coho r 1. parts cal ci um car bonat e, nmet hod of
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HaSBeenR6|aC6d””,cbiglabl”'”” .I.IIIItIQ:EQ\I Ilklll Li IIdIII.L
PRES HPOPCERr plighgl) pp 100 parts

M, - WO 017B5eFPoEViRYLa feltfing compgipi
| nt er nat i opighefi\pattitlesOhie Bély(VirtyLlciH) haVidg 2 @8grod of polymidrightival ofcab 680 dndand 10

amended: N 80T mole 96 hydsolyred, ani She poly(vidyl BIcohol paticles having an avBiags > |
particle size of 200 pum or less, and, optionally mixing other coating additives with the dispersion
of pigment particles in the aqueous solution of poly(vinyl alcohol) wherein said added poly(vinyl
alcohol) particles cooperate with the fine particle size calcium carbonate to lower the Brookfield
Viscosity of said aqueous dispersion of pigment particles.

2. The method of claim 1 wherein the aqueous dispersion of pigment particles contains
at least 90 % by weight fine particle size calcium carbonate having a mean surface area of at
least 60 m?/g.

3. The method of claim 2 wherein the fine particle size calcium carbonate has a mean
surface area of at least 80 m%/g.

4. The method of claim 2 wherein the poly(vinyl alcohol) has a degree of polymerization
of 150 to 300, and is 87 to 89 mole % hydrolyzed, and the poly(vinyl alcohol) particles have an
average particle size of 180 xm or less,.

5. The method of claim 2 wherein the dispersion of pigment particles in the aqueous
poly(vinyl alcohol) solution comprises 3 to 25 parts poly(vinyl alcohol)/100 parts pigment
particles.

7. The method of claim 2 wherein the dispersion of pigment particles in the aqueous
poly(viny! alcohol) solution comprises 5 to 15 parts poly(viny! alcohol)/100 parts pigment
particles.

8. The method of claim 2 wherein the coating composition comprises 10 to 50 % solids.

9. The method of claim 2 wherein the coating composition comprises 20 to 30 % solids.
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1. A method for preparing a paper coating conposition comprising a high
solids, aqueous dispersion of pignent particles contai nantly .
fine parti WQ013#%€ cal ci um carbonate, which conprises Mg ’é&%n

pol y(vinyl al cohol) particles in an f:gueous di spersion of pignment particles
containing predomnantly fine partic si ze cal cium carbonate, having a
mean surface area of at least 60 n2/g, until the poly(vinyl alcohol)
particl es di 46.0Avmethadfor preparimgdipaps cedting cmﬂpqsit@n@ﬁmpnwmagp@ylsu n an
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particle size of 180 gm or |ess, g t hod, of cl aj 2 wherein the
di sper siBreokficlqVisrasity °f)§¥1‘d( JRUpS d?sﬁe"?’ﬁg" ‘Eﬁvfg garbonate parfy al cohol )

sol ution conpyi SR xﬁetﬁda o%élaﬁﬁfib SheRinithe/ el suﬁi&qmlo}*fh%(}&cﬂamaﬁd%ﬁne nt
particles. 7. The nethod of claim2 wherein the dispersion of pignent

parti cl gmrticlestifo m&{aemh@e disparsiow pirpicium easbrapte pawsicles inghe agiepus b VisYk o 15
parts po n i afium ORbdRiehod of
claim?2 ﬂ%‘%‘?gis#@ e E}g, %Jﬁ%ﬁ%g%ﬁ gﬂglﬂﬁ??}rr?%?l?gée lbfGLBﬁ?soc Sb % solids. 9.
The net hod of12cI'Bienmahodhﬁlc1ralmIOMemmmm@mqﬁsﬂpﬁmmm pyticleom they 30 %
sol i ds.

aqueous poly(vinyl alcohol) solution compﬁses 5-to 15 parts poly(vinyl alcohol)/100 parts
calcium carbonate particles;

13. The method of claim 10 whercin the coating composition comprises 20 to 30 %
solids. |

14. A method of lowering the viscosity of an aqueous dispersion of fine
particle size calcium carbonate having a mean surface area of at least 60 m2/g for use in a paper
coating composition comprising adding to said aqueous dispersion poly(vinyl alcohol) in an
amount of form 0.1 to 50 paﬂs by weight poly(vinyl alcohol) per 100 parts calcium carbonate,
the poly(vinyl alcohol) having a degree of polymerization of 50 to 600.

15. The method of Claim 14 wherein the fine particle size calcium carbonate has a mean
surface area of at least 80 m2/g.

16. The method of Claim 14 wherein the poly(vinyl alcohol) has a degree of
polymerization of 150 to 300, and ié 85 to 90 mole % hydrolyzed, and the poly(vinyl alcohol) is
in dry particulate form with an average particle size of 180um or less.
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PCT/ US00130388 13. 10. A nethod for preparing a paper coa%% sition
conprising aWM@#8¢s di spersion of fine particle size cal ?ﬂﬁ@'ar onat e,
contai ning 20 to 30% solids, which congrises mixing dry poly(vinyl

al cohol) particles in an aqueous dispersion of cal cium carbonate particles,
t he cal cium carbonate particles having a nean surface area of at |east 60
m2/ g, until thd7 ﬂhleyx(ethqd;df Cldimoldoibergim pely(vinybaldohot)ds edsded imarf amponntiof from

di spersion, 0 calc es in an. ‘aqueous poly(vinyl

al cohol ) go‘lo s afagf)oz‘t"bﬁgﬁpﬁ‘% @gcl“%ﬁ’car‘ﬁb%’?ebonate particles in the
aqueous pol y( Vllsy |m|n€e‘ﬂitﬂldfc&ﬁhun mareﬁilfiﬁly(mylmol} is addedinpraidumal o ny|
al cohol) per 100 parts, cal cium carbonate, ol y(vinyl al cohol) having a
degree of ﬁa’@llysr?éﬂw‘&i’(l"@ﬂﬂ§F°h1?§6098a‘m5‘1%%°" ‘é‘f 87 to 89 nole %

hydrol yzed, and the polyvinyl alcohol) particles having an average

particle size of 180 mor less, and, optionally m xing other coating
additives with the dispersion of calciumcarbonate in the aqueous sol ution
of poly(vinyl alcohol) wherein said added poly(vinyl alcohol) particles
cooperate with the fine particle size calciumcarbonate to | ower the
Brookfield Viscosity of said aqueous dispersion of calciumcarbonate
particles. 11. The nmethod of claim 10 wherein the nean surface area of the
cal cium carbonate particles is 80 n2/g and the dispersion of cal cium
carbonate particles in the aqueous poly(vinyl alcohol) solution conprises
3 to 25 parts poly(vinyl alcohol) per. 100 parts cal cium carbonate. 12. The
met hod of claim 10 wherein the dispersion of calciumcarbonate particles in
the aqueous pol y(vinyl alcohol) solution conprises 5 to 15 parts pol yvi nyl
al cohol )/ 100 parts cal cium carbonate particles. 13. The nethod of claim 10
whcrcin the coating conposition conprises 20 to 30 % solids. 14. A nethod
of lowering the viscosity of an aqueous di spersion of fine particle size
cal ci um carbonate having a nean surface area of at least 60 n2/g for use in
a paper coating conposition conprising adding to said aqueous dispersion
pol y(vinyl alcohol) in an anount of formO0.1 to 50 parts by wei ght

pol y(vi nyl al cohol) per 100 parts cal ci um carbonate, the pol y(vinyl

al cohol ) having a degree of polynerization of 50 to 600.
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15. The nmethod of Caim 14 wherein the fine particle size cal ciumcarbonate
has a nean_ surface area of at |east 80 n2/g. 16. The netpomussdsE@3BRi m 14
wherein th& %‘(’9‘?’ i nyl al cohol) has a'tiegree of polynerization of 150 to
300, and is 85 to 90 nmole % hydrol yzed, and the poly(vinyl alcohol) is in .
dry particulate formw th an average particle size of 180mor less. 11 IF
AVENDED SHEET (ARTICLE 19) C L WO 01/ 34906 PCT/US00/ 30388 14 17. The

nmet hod of O ai m 14 wher eisrareMiNG ONDERIARNICLE 19 @) added in an anount of
from 3 to 25 parts pol y(vi. nyl al cohol)/100 parts cal ci um carbonate. 18.

The net hod of claim 14 wherein poly(vinyl alcohol) is added in an anmount of
from 5 to 15 parts poly(vinyl alcohol)/1 00 parts cal ci um carbonate.
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