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of the invention comprises particles which comprise an active material and a supporting material. The active material comprises a
salt or a multivalent metal, such as a divalent or trivalent metal. In accordance with the invention, the supporting material is adapt-
ed to release the active material from the particles when subjected to heat and/or pressure and/or a change in pH. Consequently,
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reatment compesition

The present invention relates to a surface treatment

compoesition intended for the ceating or sizing of

board or other fibrous webs.

Background of the invention

Paper, bocard and cother fibres-based wabs are often surface
sized, pigmented or mineral coated te improve characteristics

of the paper that affects the printability, such as the

i

surface porosity, the absorptiviiy, the wettabllity, or the

&

surface =nergy {the ink adhesion} of the paper. Today, the
printability of uncoated paper is often optimized by the

Lon of additives to the surface-size or plgmentation

The printability of coated paper is often optimized
oy ogtimizing the pigment characieristics, the amount and

kind of binders used or by adding additives to the coasting

R

compositions. One problem with the addition of additives is
that the additives are not always compatikble with the other
components in the coating, plgmentation or sizing

compoesition.

New printing technigues, such as ink jet printing, puits high
demands on the printing paper, since ths ink must be guickly
dried on the substrate and vet provide a high print guality.
A desired guality involwves a high optical print densily,
minimized feathering and blseding and low strike-through. In
recent years 1t has been found that when multivaisnt salts,
such as calcium chloride, are added te the surface size, the

applied ink will precipitate fast on the surface of the paper
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and give rise to a significant improvement in print gquality.
This iz especially advantagecus in ink jet printing.
sloses a compesition ugeful for surface treating
a sheet substrate for ink jet printing, the compositicon

~>f

a divalent metal.

Multivalent cations, e.g. calclium, arve scometimes added to
sizing or coating compesitions in the form of lubricants,

. calcium stearats. However, the concentration of calceium,

(Y

e.
in e.g. calcium stearate is nct high enough to give rige Lo

the desired effects on the print guality. Thus, the calcium

w
o
o
!
i
ot
o
"\
M
o
(5N
;
i
&
<
3

amounts traditionally used in such

roducts in order to improve the print gualliivy.
i A R

One problem with the addition of multivalent salts to ceoating

5

and/or sizing compositions is that the high concentration of

T

salt needed to achieve the desired effects oftentimes causes

rhaclogy problems and undesired precipitations. This is

’D

=gpecially a problem when high amounts, such as ,5-4 parts

~

»E ogalt, is added te anionically charged sizing, plgmentation

v
s

or coating compositionsz. Multivalent catilons interact
strongly with typical anionic-charged polymers or minerals,
oy additives which are used in papermaking. The stability of
anionically charged garticles can be improved by €.9.

providing sterio or electrosteric stapility. However, high

anmounts of slectrolyvies may cause colloidal flocculation and

The printabllity may further be improved by lowering the pH
of a sizing or a coating layer composition e.g. by addition
of an acid to the coating oy sizing compositicn. However, not
all sizing or coating agents are compatible with Iow pH.

Calcium carbonats pigments can for example not be used at low
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pH since calcium carpbonate dissclives and foam is generated
whan caleivm dioxide is released from calcoium carbonate in an
acid environment. A reduction in pH may alsc have a nsgative
impact on rheological properties and on the runnability of

the paper machine.

It is an object of the present invention to find & solution
to the problem of adding additive such as salt
multivalent metals, to sizing and/or coating compositions
without disturbing the rheclogical profile of the

compogsition.

Summary of the invention

The above obiject, and other advantages, iz achieved by the
gsurface treatment compositicn and the process of the present

Lnvention.

The invention relates te a zurface tresatment composition for
paper, board or cther fibrous webs. The composition of the
invention comprises pariticlies which comprise an active
material and a suppoerting material, The active material
comprises a salt of a muitivalent metal, such as a divalent
or trivalent metal. In accordance with the invention, the
suppoerting material is adapted to release the active material
from the particliles when subjected to heat and/or pressure
and/or a change in pH., In this way, the active material may
be “rapped” in the particles at least until the composition
iz applied on the surface of the fibrous web and activated ox
stimulated in a later stage Iin the paper-making process,
Ceonseqguently, the active material’s adverse effects on the
rheclogy of the composition are avoided while its desired

effects on the surface characteristics are retained or
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enhanced. The invention render it possible to dose a higher

T

concentration of multivalent metals to a sizing or a coating

composition witheout effecting the colloidal stability and

i

hence the rheclogy of the composition negatively. In thi
way, the printabiliity of the sized or coated paper or board
can pe ilmproved. Moreover, use of the particles according to
the invention also reduces the concentration of the free
anion of the multivalent salt, 2.g. a chicride ilon, in ths
composition whereby the risgk of corroszion is Tucad. In one
preferred embodiment of the invention, the multivalent metal

salt is calcium chloride.

Az used harein, term “surface treatment composition”
relates to a coating or a surface sizing composition or the

likse,

The active material may alternatively or additionally

-

compriss at les

1)

3t one acid, such as citric acid, per acetic

4

acid, hvdrochleric acid or phesphoric acid. In this way,
componenta, such as calcium carbonate, which do not normalliy

compiy with 1low , Can be used while the benefits of low pH

on the printing guality still can be obtained. In one

4

embodiment, the active material comprisses a monovalent or a

ivalent salt and an acid. In this way, the print guality
may be Ifurther improved, since the pH reduction and the salt

have dual effect on the printing guality.

The suppo ny material of the particles may be selected from
the group consisting of waxes, such as poelvethviens waxes,
propylene waxes, carnauba wax, micro wax, triglycerides, PEG,

metal scaps, and co-polymers of e.g. styrenelacrylats or

D

styreng/butadiens and a combination of any of these
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Praferably, the supporting materia

and water-vesistant, or has a pre-determined solubility rate.

The supporting material may be sensitive to heat and may have
a melting point oy a glass transition polnt between a 60-180
“C, preferably bhetween 70-~110 °C. When having a melting or a
glass transition point within these intervals, the supporting
material can be melted in the drying or calendering of the
fibrous wek formed by surfacs treating a wel with the
inventive composgition, whereby the active material may be
released from the particles in the drying or calendering

section and bloomed to the suriasce of LThe web.

The supporting material may alternatively or additionalily be
sensitive to a pH change. The supporting material may, =2.49.
be dissclilved when subiscted te a low pH, such as at a pH

o -
i
i

and 7. A sugporting material

(7

below 7, cr preferably between 5

e selected from tThe

e
1

that i sensitive to pH could, =2.g.,

group of methyvl acrvlate-methacrvlic acid copolymers,

cellulose acetate succinate, hydrowvl propvl methyvl cellulose
R X gl B
phthalate, hydroxyl propyl methvl cellulose acetate

saucclinate, hypromellose acetate succinate, polyvinyl acetate

]

hthalate (PVAP}), methyl methacrylate-methacrylic acid
copolymars, sodium alignate or stearic acld cr miztures of
the above. Stearic acid is an example of a supgorting
material that is senasitive Lo both low pH and high

Lemperatures.

The particles may comprise a core comprising the activa
material, which core ls encapsulated in a shell comprising

the supporting material. By greating a core-shell structurs,

-

more defined particle morphology and better stablility in the

suspensicn can be obtained. The shell may ke made of the
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supporting material, e.g. of a co-poliymer of

N
styrene/acryliate, which is melted, dissclved or destroved

whan subjected to heat and/or pressurs and/or a change 1n pH

whereby the material within the core may be released from the

6]
o

particle. The core may comnprise the active material in =
ponded or in a separate form., The active material may e.g. be
particulate, crystalline salt., Alternatively, the core may ke
& composite of the active material and 3 binding material.

The binding material may be selected from the group

o

consisting of waxes, such as polyethvlene waxes,
polvpropylene waxes, triglycerides and metal soaps. The
pinding material may have a meliing point between 60-180 °C,

praferably between 70-110 “C. The melting pceint of the

‘v

hinding material way be similar or the same as that of the
supporting material. The core mayv further comprise

surfactants and/or chelating agents.

The supporting material may further comprise dispersed finely

[

divided particles of an acld, such as citric acld, per acetic
acid, hydrochloric acid or phosphoric acid. In one

embodiment, the particles avre of a core/shell construction

{f

and the core comprises a mono- or mulbivalent salt as an
active material and the cell comprises dispersed finely
divided particles of an acid. In this way, both an acid and a
galt can be added to a coating/sizing composition that

normally iz not compatible with low pH and/or a metal salt,

D

When the supporting materizl ils melted, dissolved or
destrovad, after the composition is applied on a fibrous web,
the acid is released causing a pH reduction wherseby the
printapility 1s improved. Simultanecusly, the salt is

released whereby the printability is further improved.



20

NI
N

36

WO 2011/098973 PCT/IB2011/050578

7

n one enbodiment of the invention the particles are
composites of & supporting material and an active malterial.
Such a composite particle may, £.g., ge formed of a

metal salt as the active material and calcium

the supporting material.

The particies may comprise the active material, e.g. the
multivalent metal salt, to an amount of at least 30 wit%,
preferably 40-70w%, moest preferably 70-80w%. In this way, the
compogition may comprize a high concentration of the active

material. Thus, the particiss may ke added to e.g. coating

composgitions without cauvsing colloidal destabilization.

boin

)

The suppceriting material may be adapted to release the achlive
- vy

jan]
b

Sy

('J
&1}

in a subssquent step on the paper

vt

material from the par
machine after the composition has been appliad to a surface
of a fibrous web. The supporting material may, e.g9., ba
adapted to resieass ths active material in the subseqguent
drying or calendering of the web. Alternatively, the
sugporting material may oo adapted to releass the active
material in a printing press at the printing of a paper or
board formed by the invention.

The particles may further comprise at least one stabllizer,
such az a surfactant or a hydroccelleid. The stabllizer should
e selected sgo that it is compatible with the charge of the
other coating or sizing components in the composition. If,
e.g., the composition compriases anionic components, the

ztabllizer should preferably be neutral, amphoteric or

anionic.

The present invention is especially advantagecus when adding

salts of multivalent metals to surface treatment compositions



10

forurrd
[ 4

24

WO 2011/098973 PCT/IB2011/050578

8

that are anionically charged, since such compositions are
especlally sensitive to multivalent ilons, even at small

concentrations

The surface treatment composition of the inventlon may
further comprise other components commonly used in goating or
sizing compositions. The composition may, ©.g¢., further
comprise starches, carboxymethylceliulese (CMC), poiyvinvld
aloohol (PVA}, sizing agents commonly used, such as
alkylketene dimer {(AKD) or acrvlic co-polymers. The

compesition may further comprise acid copolymers, such as

The particles’ average spherical diameter may be between 106~

'] n

.00 pm, preferably betwesn H0-0.1L um and aven mors
preferably ketween 16-0.5 um or between 1-5 ym, or 4,5 - 1,58
um. A particle with a spherical diameter within thess
intarvals has about the same size as a piloment particlie and

would therefore not cause any rheological problems or coating

defects in e.g. fiim press or blade coating.

The invention further relates to a process for the
manufacture of a2 surface-~treatesd and printed paper or board,
such as an inkjet or flexographic printed paper or board, or
other fibrous webs. Sald process comprises the steps of
forming a fibrous web from pulp, and coating or surface
gizing the fibrous web with at least one layer of the surlace
Lreatment compositicon of the invention. The surface sizing of
the fibrous web according to the invention may ke applied at
the dryving section, e.g. in a size press, or at the wet end
of the paper machine. The process further comprises the
subsequent step of treating the fibrous web so that the

active material is released from the particles on the surface
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of the fibrous web. This

in the paper machine, 2.g

the surface-itreated weab

actilvating acids
application of heat. The
of printing
board by use of inkiet

technigueas.

The invention further re

s ‘

cemprising the surface tr

and
preferably being printed

printing technigues. The

these pager c¢r beard groducis ma

inkijet technigue using
ig, howaver,

usad

invention

further ba gl

where water based dys or

inventicn 1s

in which cne of

water based Iinkiet dnks.

applicable for
to inks

may

or

cCongrise

the resulting ccated or

lates to

a printed paper or bo

wataer based
noh

1mMprov

further applicable for hybrid

printing with hybri

containg both dye
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9

be achieved in a subseguent step

. at the drving or calendering of

by changing the pH,

the

@.q. by

d in congosition by the

process further comprises the step

surface sized paper or

and/or flexcgraphic printing

a papesr or beard product

eatment comgosition dezcribed above

ard comprising these products,

by inkijet and/or flesographic

printed papser or board ing

compris

be printed with

-
MG

preferably

plgmented inks. The

limited to selely inkidet, but can

. - 3

e print guality in e.g. flexography
e print quality in e.g. flexzography

. The

,....

pigmented inks are use

i printed products,

the printing methods is kased on pigmented

. -
18 aisao

the invention

ad i

Moregver,

nkg, which here relates

and pigment particles.
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of the invention

The surface-treatiment compositicn of the present invenilion
comprises particles that comprise high concentraticons of
active materials, which active materials arve released from
the particles in & controlled manner after the composiition
has been applied on the surface of a web. Usea of zsuch

particles in the composgition decreases rheslogy an

problems that arve connected with priocr art composi
comprising ag high ocorncentrations of the active materials as
the inventive compositicn. Conseguently, higher
concentrations of the active materialszs may be usad without
causing rheology or viscgosity problems.

By the expression “release.from the particles” as usad herein
means that the active material is transformed from a state
wharein it is held within or in ancther way being a part of a

particle to a state wherein the active material 1s not a part

of a particle form, bubt in coentact with the surface of the

P

web., Thuszs, the active material might be released from the
particle az a separate material, or 1t wmight be relsased from
the particle in a bkonded form, e.g. bonded or in ancther way

attached to the supporting or binding material.

The invention is especially advantageous when dosing salt of
multivalent ions to sizing composition, esspecially to
anionically charged sizing composition, in order to enhance
the inkiet printability of & paper or board. Said salts may
e.qg. be caleium chloride, aluminum chicride, magnesium
chlorvide, magnesium bromide, calcium bromide, barlum

chloride, caloium nitrate, magnesium nitrate, barium nitrate,
L ¥ - 14
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Bl
calcium acetate, magnesium acetate or barium acetate. Said
anionic sizing cowposition may e.g. comprise anionic rosin

‘rene maled

"“C.

soap sizing agents, anionic poliymeric sty

anhydride sizing agents or polvaluminium chlorxide.

The particles of the invention can be of & shell/core
censtructicn, with the active matsrial being sncapsulated as
a core within a shell of a2 supporting material. Such
particles can be manufactured using e.g. an emulsion

polymerization method.

L

Alternatively, the particles may be of a composite

‘

congtruction, comprizging

~

a mixture of the active material and
the zupporting materiasl. For example, instead of forming as
shaell/core structure, the particles may be a composite of a

h a particle may

O

calcium stearate and calcium chloride., Su

+

comprise calcium o an amount of 50 welght? or more. A

caloium stearate/calolum chloride particle mav be formed by
mixing calcium stearate with caloium chloride, in a batch

provess. The formed particles are thereafter stabilirzed by

A

use2 of e.g. gtarch and surfactaniz,

The particles may alsce be formed by e.g. dry blending calcium
stearate and caloium chlovide whereupoeon the mixture is milled
and finally fractionated. The particles can then be

stabiiized in solution by using the said stabilizing system.

ompesite materials can also be created using a spinning
such ag wet spinning, electrcspinning or
electreospraying. In such a method, a water scluble wax is,
&.7., blended with calcium chloride and then spun. The
temperature of the =solution should preferably ke above the

melting point of the supporting or binding material, e.g.
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& A Ner

wax, in order to ensure solublility and bl

added componsnts. The materials can be spun or spraved
{particuliates) directly onto a substrate or indirect onto

another cellector plate, or alternatively, into a solution.
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1. A zurface treatment compesition for paper, board or
cther fibrous webs, which compoesition comprises particles

which comprisse an active material comprising a zalt of &

multivalent metal and a supporiing materizl, wherein the

supporting material iz adagpted to relsase the actlive material

from the particles when subijected to heat and/or a2 change in

p)

vy

pH or when subliected to heal and pressure.

2. A composition according to claim 1, wherein the
active material comprises calcium galt, such as calciunm

chloride.

e

3.

[

\ comgposition according to anyone of olaims 1-2,
wherein the active material comprises an acid.
4, A composition scoording to anvone of olaims 1-3,
wherein the supporting material iz selected from the group
consisting of waxes, such as polyvethviens waxes,
polypropvliene waxes, trigivcerides, metal soaps, and co-
polymers of e.g. styrene/acrylate or styrene/butadiens cr a

combination of any of these,

S A composition acocording to anyvone of olaims 1-5;
wherein the supperting material is sensitive to heat and has

~

melting polnt or a glass transiticn peint of between &0~

£

a
1807 ¢, preferably of between 70 - 110° C.

p

&, A composition acoording to anvone of claims 1-5;
wherein the particleszs comprise a core comprising the active
material, which core is encapsulated in 2 shell comprising

the supporting material,
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i A composition according to clalwm 6,

3

core comprises the active material and & bing

wharein the

8. A compoesition according to claim 7,

binding material is selected from the group

such asg polvethylene waxes,

WaNas,

scaps, or co-polyvmers of e.g. styrene/acryliate

styrene/butadisne.

S, A composition accerding te anyone of

wherein the particles comprilses the

ameunt of at least 20 weight?,

preferably 80 weight?,

composition according of

To anyons
supporting material ls adapted to
active material during calendering

web that has been

a paper,

fibrous surface treated

composition.

1. A cowmposgition according toe anyone of

wharein the supporting material is adapted to

active material during drving of

webh that has been surface treated with the

12, A compesition accerding te anyone of

wherein the particles further comprisse

stabilizer, such as a hydrocollold and/or

shell iz made of the supporting ma

wheraln

triglyoerides,

active material

wilth

a paper, board

COmpes

surfac

PCT/IB2011/050578

wherein the

iing material and

terial.

the

consiasting of

metal

DT

Tooan

prefeyrably 75 welight%, most

claims 1-9,

"C.
LA

release
board or

the

claims 1-%,

regisase the

sition.

sy o
CLALIME

=11,

at least one

tants.
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13, A compesition according to anvone of claims 1-12,

wherein the compoesiti i

=

0
|$3]

mnionically, amphoterically, or

nonionically charged.

1

W

. A composition according to anvone of claims 1-13,
wherein the composition further comprises at lesast one sizing

oY oating agent.

15. A composition according to anyone of claims 1-14,

N

wherein the

spherical diameter is between 1006-0.01

Ty

atwaean

um, prefervably between 50-0.1 pm and mest preferably

18-0.5 um.

[
o
trag

v process for the manufacture of a surfazce-treated
and printed paper, board or cther fibrous web compriging the
Following steps:

ay forming a fibrous web from pulg,

by coating or surface sizing the fibrous web wiith at least
one laver, wherein the fibrous web is coated or surface
sized with a surface treatment comgosition, which composition
comprisas particles which comprise an active material

comprising a salt of a multivalent metal and a supporting

i

¢y releasing the active material from the particles on the
ace of the fibrous web by the application of heat and/or
pressure and/or a change of gH, and

o) printing the resulting coated or surface sized paper,
board or fibrous web by use of inkjet and/or flexographi

printing technigues.

17, A process according to claim 16, wherein the step
<y of releasing the active material from the particles is

zocomplished in the drying of the fibrous web.
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