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(57) ABSTRACT 

The printability and coatability of calendered paper and 
board is improved by adding a polysaccharide and, as a 
hydrophobic agent, at least one polymer dispersion com 
prising at least one dispersed polymer obtained from mono 
mers comprising hydrophobic monomers to the ?ber stock 
in the production of said paper or board. 
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METHOD FOR IMPROVING PRINTABILITY AND 
COATABILITY OF PAPER AND BOARD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of co 
pending US. application Ser. No. 10/192,514, disclosure of 
Which is incorporated herein by reference, ?led Jul. 11, 2002 
and entitled “METHOD FOR IMPROVING PRINTABIL 
ITY AND COATABILITY OF PAPER AND BOARD” 
Which in turn is the US national stage of PCT/F101/00022. 

TECHNICAL FIELD 

[0002] The invention relates to a method for improving the 
printability and coatability of paper in connection With its 
production. First of all the method aims to produce paper, 
Which after calendering, either machine ?nished (MF) or 
super-calendered (SC) has gained smoothness and gloss 
properties Well suited for printing. 

[0003] The invention also concerns calendered and espe 
cially super-calendered paper, and the use of the paper for 
gravure printing, besides the use for off-set printing. Espe 
cially the method produces paper having properties Well 
suited for gravure printing, besides qualifying also the 
properties required for off-set printing. 

[0004] The invention also relates to a composition suitable 
for the production of the paper in question. 

[0005] The term “paper” is used in this connection to 
mean paper and board, Which is produced using ?ber from 
?beriZing methods Which preserve lignin. Examples of this 
type of ?ber are groundWood (GW), pressure groundWood 
(PGW), re?ned groundWood and thermo-mechanical pulp 
(TMP). The invention is applicable also in paper production 
processes Where chemically treated ?ber is used. Such ?bers 
include chemi-thermo-mechanical pulp (CTMP), as Well as 
sulphate and sulphite pulps. The ?ber may also have been 
processed only in mild chemical conditions for softening the 
lignin portion, such as NSSC-?ber and the like. The inven 
tion can be accomplished also using recycled ?ber, including 
de-inked ?ber (DIP). The invention is Workable both on 
bleached and unbleached ?ber. 

[0006] The ?bers of aforementioned kind and miXtures 
thereof, usually containing a high proportion of lignin, are 
Widely used for several printing paper grades. One eXample 
to be named is magaZine paper. 

BACKGROUND OF THE INVENTION 

[0007] Super-calendered (SC) magaZine paper contains 
usually about 75% of lignin-rich ?ber, such as bleached 
groundWood. Unbleached sulphite ?ber or semi-bleached 
sulphate ?ber is used as reinforcing ?ber. One portion of the 
lignin-rich ?ber may also consist of thermo-mechanical 
re?ner ?ber, Whereby the amount of the reinforcing ?ber can 
be loWer. This paper may contain ?ller material in an amount 
of 12 to 30%. The ?ller material promotes the achievement 
of good smoothness and gloss properties to super-calendered 
paper. The ?ller material may consist of kaolin, calcined 
kaolin, aluminosilicates, talc, calcium carbonate, both earth 
based and precipitated (PCC), and the miXtures of the 
aforementioned materials. An advantageous paper produc 
ing process according to the invention involves the use of 
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?ller material in amounts of, preferably over 5%, more 
preferably over 10%, even more preferably over 15% and 
most preferably over 20%. 

[0008] A usual neWsprint furnish consists of a ?ber miX 
ture having a chemical pulp portion of about 10 to 20%, 
Whereby the balance of ?ber consists mainly of mechanical 
pulp, such as groundWood (GW), pressure groundWood 
(PGW), re?ned groundWood or thermo-mechanical pulp 
(TMP), but also de-inked Waste paper (DIP) is used as part 
of the furnish. The Waste paper replaces a part of the 
mechanical pulp. 

[0009] The furnish for light-Weight coated papers (LWC) 
contains a higher percentage of reinforcing ?ber, up to 50%, 
and the balance consists of lignin-rich thermo-mechanical 
pulp or groundWood. The ?bers produced in various meth 
ods are light bleached, the lignin-rich ?ber using knoWn 
lignin preserving methods, and chemical pulp using semi 
bleaching methods. The use of ?ller material in the produc 
tion of this paper grade is not customary. An eXception also 
in this case is use of de-inked pulp bringing alongside 
usually unavoidable ?ller material, Which has its oWn effects 
on the paper properties. 

[0010] The paper disclosed in this application has at least 
machine-?nishing, preferably it has been super-calendered, 
and most preferably it has undergone a ?nishing treatment 
using modern calendering methods, including substrata 
moulding, Which produce paper quality equal to or exceed 
ing the super-calendered quality. 
[0011] The high percentage of lignin-rich ?ber in paper 
depresses the strength properties of the paper. The problems 
are traditionally encountered by adding to paper, in its 
production state Where the ?bers still form a stock, so called 
stock starch, i.e. starch having an unbroken chain structure, 
usually at least 5 kg/ton. The starch usually has slightly 
amended cationic, anionic or amphoteric electro-chemical 
properties achieved by incorporating compounds to OH 
groups in the starch monomer structure, Which compounds 
produce cationic, anionic or amphoteric properties. The 
degree of substitution (DS) may be from 0.01 to 1, usually 
beloW 0.1, Whereby the starch chain remains unbroken. The 
use of a proper stock starch improves the strength of the 
paper required for instance in printing and coating of the 
paper. In order to receive a high strength for the papers in 
question the starch usage may be up to 15 kg/ton. Especially 
a paper produced for off-set printing is made With a high 
percentage of stock starch for achieving the required 
strength and suitable liquid penetration properties. The 
amount of the starch applied is typically over 3 kg/ton of 
?ber. 

[0012] A high percentage of starch in a paper, hoWever, 
alters the paper properties and limits its usability. A high 
starch percentage renders the paper hard and stiff, Whereby 
the compressibility is decreased. This has an adverse effect 
on the Workability of the paper surface in calendering. The 
paper is also less suitable for gravure printing, Where a good 
printing quality presupposes, besides high smoothness, a 
certain degree of compressibility. A paper produced to be 
applicable in offset printing Would possess, a ?ber furnish 
composition suitable also for use in gravure printing, but the 
properties resulting from the use of starch prevent the use of 
the paper in question for this purpose. In the production of 
paper suitable for gravure printing, a stock starch addition of 
less than 1.5 kg/ton of ?ber is usual. 
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[0013] It is also known to use a highly thinned cationic 
starch as protective colloid and retention aid for hydropho 
bic siZe-dispersions (such as HoWever, this method 
does not produce strength and compressibility, Which prop 
erties are characteristic to the paper produced by the method 
of the invention. 

BRIEF SUMMARY OF THE INVENTION 

[0014] The problems encountered in papers produced 
from ?bers having a high lignin percentage, and Where the 
production traditionally involves the use of polysaccharide 
based siZe, such as starch for internal siZing, are, according 
to the invention obviated by adding to the ?ber stock, 
besides a polysaccharide, as a hydrophobicity increasing 
agent, at least a dispersed polymer Which contains hydro 
phobic monomers. 

[0015] The neW composition according to the invention, 
being applicable in production of calendered and super 
calendered paper grades for both off-set and gravure print 
ing, contains afore mentioned polysaccharide and polymer 
dispersion. 

DESCRIPTION OF BEST AND VARIOUS 
MODES FOR CARRYING OUT INVENTION 

[0016] The ?lm forming temperature of the polymer is 
preferably from —50° C. to 200° C., more preferably from 
—25° C. to 100° C. and most preferably from 0 to 80° C. The 
use of a such polymer, besides a polysaccharide, or replace 
ment of a part of the polysaccharide With this polymer has 
resulted to a reduction in the stiffness and an improvement 
in the calendering behaviour of paper, and consequently a 
higher smoothness in the calendered paper has been achiev 
able, still keeping the strength properties of the paper 
unchanged. This has a general bene?cial effect to the paper 
printability. Paper may be produced to suit for off-set 
printing, and the additional improvement in the ?exibility 
makes it suitable also in gravure printing. 

[0017] Compounds applicable in the production of the 
polymer dispersion include vinyl-acetate, butyl- and/or 
2-ethylheXylacrylate, methylmethacrylate, acrylonitrile, sty 
rene, alfa-methylstyrene and/or butadiene. In the production 
of the dispersion also polymerable anionic and/or cationic 
monomers can be used, such as different acids, amines and 
amides. EXamples are acrylic acid, methacrylic acid, and 
acrylic amide. 

[0018] The polymer dispersion consists preferably of 
acrylate, styreneacrylate, or styrenebutadiene copolymer. 
Preferably the polymer dispersion is produced by using 
emulsion polymerisation techniques, Where the polymerisa 
tion is conducted in a Water solution. The production tech 
nology is described for instance in the handbook: Peter A. 
Lovell and Mohamed S. El-Aasser, Emulsion Polymerisa 
tion and Emulsion Polymers, John Wiley and Sons, pp. 37 
to 58. 

[0019] Starch, mannan, carboXymethylcellulose, polyvi 
nylacetate and/or emulgators can be used as a stabiliZing 
agent in the production of the polymer dispersion, preferably 
cationic and/or oXidiZed starch is used as the stabiliZing 
agent. The production of the polymer dispersion using starch 
as a stabiliZing agent is described for instance in the W0 
publication 00/46264. 
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[0020] For eXample, as described, at page 3, line 47 to 
page 4, line 5 of WO 00/46264, the amount of starch used 
as stabiliZer in the dispersion is 5 to 50%, preferably 5 to 
40% and the amount of monomer used to prepare the 
polymer is 50 to 95%, preferably 60 to 95%, of the dry 
contents of the dispersion. In other Words, in the stabiliZed 
dispersion, there is 5 to 50% starch, preferably 5 to 40% and 
50 to 95%, preferably 60 to 95% of hydrophobic polymer 
calculated on dry solids content. 

[0021] As disclosed in WO 00/46264, at page 4, lines 
21-30, eXamples of some typical polymer dispersions con 
tain from 5 to 50%, preferably from 5 to 40% of starch, from 
0 to 19% of acrylonitrile, from 10 to 60% of acrylates and 
from 10 to 60% of styrene, based on the solids content of the 
product and Water; and more typically contain polymer 
dispersions from 15 to 40%, preferably from 15 to 35% of 
starch, from 5 to 19% of acrylonitrile, from 20 to 50% of 
acrylates and from 20 to 40% of styrene, based on the solids 
content of the product; and Water. 

[0022] A particularly preferable polymer dispersion dis 
closed in WO 00/46264 at page 4, lines 32-35 contains, 
based on the solids content of the product, 20% of a starch 
With a degree of substitution of about 0.05 and an intrinsic 
viscosity of from 3 to 15 dl/g, 19% of acrylonitrile, 30% of 
acrylates, preferably butyl acrylate and/or 2-ethylheXylacry 
late, 31% of styrene, and Water. 

[0023] The aqueous polymer dispersions typically have, 
for example, a solids content of from 10 to 60% preferably 
20 to 50%, more preferably from 25 to 40, and most 
preferably from 25 to 35% according to WO 00/46264 at 
page 4, lines 37-40. 

[0024] The starches employed typically have a degree of 
substitution (DS) relative to the cationic or anionic substitu 
ents from 0.01 to 1, and intrinsic viscosity of greater than 1.0 
dl/g When substituted. Preferably the starch is cationic With 
DS from 0.04 to 1.0 and intrinsic viscosity from 1.5 to 15 
dl/g, as disclosed at page 4, lines 2, 3 and 16-18. 

[0025] The polymer dispersion may be added in accor 
dance With the invention in an amount of 0.5 to 20 kg/ton of 
?ber calculated on the dry matter of the dispersion and the 
total dry matter of the ?ber composition. A preferred addi 
tion amount is 0.5 to 10 kg/ton of ?ber, and a most preferred 
addition amount is 0.5 to 5 kg/ton of ?ber. 

[0026] In an application of the invention, the polysaccha 
ride may be starch, mannan or carboXymethyl cellulose 
(CMC), native, amphoteric or cationic, Where the substitu 
tion degree (DS) of the anionic and/or the cationic groups in 
the polysaccharide chain is 0 to 2. The polysaccharide is 
preferably a cationic starch, Where the substitution degree 
(DS) of the cationic groups in the starch chain is 0 to 1, 
preferably 0.01 to 0.4, more preferably 0.01 to 0.2, even 
more preferably 0.01 to 0.1, and most preferably 0.01 to 
0.05. The viscosity level of the polysaccharide is over 5 
mPas (5%, 60° C., Brook?eld), preferably over 100 mPas, 
more preferably over 300 mPas and most preferably over 
400 mPas. Most preferably the polysaccharide has under 
gone no substantial thinning (viscosity over 400 mPas), and 
has a loW cationic degree of substitution (DS 0.01 to 0.05). 
In the process of the invention the polysaccharide is added 
in an amount of about 0.1 to 15 kg/ton of ?ber, even 0.1 to 
20 kg/ton, preferably 0.5 to 6 kg/ton, more preferably 1.5 to 
5 kg/ton and most preferably 2 to 5 kg/ton of ?ber. 
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[0027] When a polymer dispersion is used, Which is sta 
biliZed With a synthetic polymer or With ionic monomers, it 
is preferred to use a cationic starch as polysaccharide, Where 
the degree of substitution of the cationic groups is 0 to 2, 
preferably 0.02 to 1, more preferably 0.03 to 0.7, even more 
preferably 0.05 to 0.5 and most preferably 0.1 to 0.4. The 
viscosity level of the polysaccharide is preferably over 5 
mPas (5%, 60° C., Brook?eld), more preferably 50 to 2000 
mPas and most preferably 100 to 500 mPas. the most 
preferred polysaccharide in this embodiment is partly 
thinned (viscosity 100 to 500 mPas) starch, mannan or 
carboxymethylcellulose (CMC) having a relatively high 
cationic degree of substitution (DS 0.1 to 0.4), especially 
starch. In exploitation of the invention the amounts of 
addition for this polysaccharide are Within the range of 0.1 
to 4 kg/ton ?ber, preferably 0.1 to 3 kg/ton of ?ber. 

[0028] It has also been noticed that in practising the 
invention, the addition ranges for polysaccharides having 
the folloWing degrees of substitution are: 
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of the total ?ber composition. The ?ber stock Was admixed 
With cationic starch in each test point in an amount of 0.2%, 
the starch having a cationic substitution degree (DS) of 0.2. 
In test points 1, 2, 5 and 6 the ?ber suspension Was further 
admixed With stock starch in amounts of 0.2 to 0.4% on the 
?ber composition, the starch having a cationic degree of 
substitution of 0.032. The retention aid used Was Percol 162 
and Hydrocol O, in the amounts of 0.02% and 0.17%, 
respectively. The polymer dispersion used Was styrene 
acrylonitrile-butyl-acrylate copolymer, Which as a disper 
sion stabiliZing agent contained cationic starch in an amount 
of 20% of the dispersion dry matter, Which starch had a 
degree of substitution of 0.2 in respect to the cationic groups. 
The polymer dispersion Was added simultaneously With the 
starch as a mixture. The percentages of each of the added 
chemicals are calculated as dry matter on the total dry matter 
of the ?ber composition. The paper Was given a machine 
?nishing (ME) by calendering. 

Polymer 
dis- Amount of Geometric Geometric 

Minimum among persion starch (DS tensile stiffness Scott Porosity, 
Of addition Test added, 0.035) index, index, Bond, Bedsten, 

Cationic polysaccharide, DS kg/ton ?ber point % added7 % Nm/g Nm/g J/m2 ml/min 

0.0.1 to 0-05 2 1 0 0.2 30.7 4.07 268 118 
0.05 £0 03 1 2 0 0.4 32.6 4.83 306 117 
03 t0 1 0-5 3 0 4 31.9 4.36 220 93 

4 0.8 35.8 4.66 230 107 
5 0.4 0.2 32.1 4.00 313 102 
6 0.8 0.2 33.0 4.01 376 97 

[0029] It is also bene?cial to use tWo or more different 
polysaccharides, Whereby the additional shares are brought 
to comply With the aforementioned amounts. 

[0030] The polymer dispersion and the polysaccharide 
may be added separately, but it is preferred that the addition 
on a paper machine is simultaneous, either as a ?nished 
mixture, or together from the same addition point. The use 
of a ?nished mixture is most preferred. 

[0031] The amount of the polysaccharide may also be 
divided in several parts, Whereby one part is added together 
With the polymer dispersion or in admixture With the poly 
mer dispersion. The addition of the polymer dispersion and 
the polysaccharide together guarantee that they Will be Well 
mixed and, consequently, that a paper With equal properties 
is produced. The simultaneous addition improves also the 
effect of the polymer dispersion Whereby also the smooth 
ness of the paper is improved. 

[0032] When practising the invention, the hydrophobic 
properties of the paper may be increased by adding some 
other hydrophobic agent to the ?ber stock in addition to the 
polymer dispersion. Preferably the addition is conducted 
simultaneously, i.e. from the same addition point or as a 
?nished mixture. ASA, AKD or rosin siZes, for instance, 
may be used as such hydrophobic agents. 

[0033] The invention With be explained more detailed by 
means of the folloWing examples. 

EXAMPLE 1 

[0034] Paper (50 g/m2) Was produced using 100% perox 
ide bleached thermo-mechanical pulp (TMP) having a deWa 
tering degree of 70 ° SR. Anionic calcium carbonate Was 
further added to the ?ber stock as ?ller in an amount of 10% 

[0035] The test results shoW that by using polymer dis 
persion a more ?exible paper can be produced, the paper still 
possessing a similar improved strength Which can be 
achieved by using starch. Especially using a mixture of 
starch and polymer dispersion, the loWer paper stiffness, 
Which is bene?cial for gravure printing, and the highest 
internal bond strength, bene?cial for the off-set printing, are 
achieved. The use of the polymer dispersion has also a 
bene?cial effect to the porosity of the paper. A more dense 
paper prevents a coating colour to penetrate into the paper 
furnish, Which improves the coating properties of a paper. 

[0036] Corresponding conclusions can be draWn also on 
the basis of the folloWing example 2, Where the polymer 
dispersion, deviating from the previous example, is stabi 
liZed by a synthetic polymer. It may be noted from the test 
results, that When polymer dispersion is used, the porosity 
and the roughness, as Well as the stiffness of the calendered 
paper are loWer. The use of the polymer dispersion has a 
bene?cial effect also to the internal bonding and tensile 
strength of the paper. 

EXAMPLE 2 

[0037] Paper (50 g/m 2) Was produced using 100% per 
oxide bleached thermo-mechanical pulp (TMP) having a 
deWatering degree of 70 ° SR. The ?ber stock Was addi 
tionally admixed With a stock starch in an amount of 0.2% 
or 0.4%, Which starch had a cationic substitution degree 
(DS) of 0.20, and With a retention aid Percol 162 and 
Hydrocol), in the amounts of 0.02% and 0.17%, respec 
tively. As polymer dispersion Was used styrene-acrylonitrile 
butylacrylate-trimethylammonium-propyl-methacryl 
amidechloride copolymer including synthetic fatty-alcohol 
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ethoxylate as a stabilizing agent. The polymer dispersion 
Was added as a mixture together With the cationic stock 

starch. The paper Was ?nished to correspond to machine 

?nishing (ME) by calendering. 
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[0039] The results indicate that the polymer dispersion 
essentially improves the porosity and smoothness in a cal 
endered paper, Which properties are advantageous in gravure 
printing. 

Geometric 
Amount of Amount of tensile Scott Porosity, Roughness, — 
polymer stock index, Bond, Bendtsen Bendsten Stiffness 

dispersion, % starch, % Nm/G J/m2 ml/min ml/min index 

0.4 0.2 31.9 211 223 303 4.23 
0.8 0.2 32.7 226 183 253 3.95 
0.8 0.4 33.0 221 279 290 4.26 

0.4 29.3 188 299 315 4.30 

EXAMPLE 3 [0040] The use of a high amount of stock starch (10 

[0038] Paper (60 g/m 2) Was produced using 70% thermo 
mechanical pulp (TMP), Which Was bleached With dithion 
ite, and 30% pine kraft pulp having a deWatering degree of 
70 ° SR. To the paper furnish Was further added anionic 

kaolin as ?ller in an amount of 30% of the total ?ber furnish, 
stock starch having a cationic degree of substitution DS of 
0.035 (Raisamyl 135) in an amount of 0.5%, and Percol 162 
as a retention aid in an amount of 0.02%. As polymeric 

dispersion Was used styrene-acrylonitrile-butylacrylate 
copolymer, Which as a stabiliZing agent contained cationic 
starch in an amount of 35% on the total dry matter of the 
dispersion, Which starch had been substituted to a degree of 
substitution of 0.2 With cationic groups. The added amount 
of each of the chemicals is calculated as dry matter on the 
total dry matter of the ?ber composition. A super calendered 
(SC) ?nish Was given to the paper, and the values of 
porosity, smoothness and surface strength Were measured, 
Whereby the folloWing values Were obtained. 

kg/ton) in this example Was intended to give to the paper as 

high as possible internal bonding strength Which can be 
achieved by a stock starch. The addition of the polymer 

dispersion still improved the internal bonding strength 
value, Which means, that the previous strength level still can 
be reached, despite a loWer amount of stock starch, When, 
besides the starch a polymer dispersion is added to the ?ber 

stock. The paper produced is thereby suitable also for 
gravure printing. 

EXAMPLE 4 

[0041] Paper (40 g/m2) Was produced using 100% of 
peroxide bleached thermo-mechanical pulp (TMP). In addi 
tion, anionic calcium carbonate in an amount of 10% on the 

total ?ber composition as ?ller, stock starch having a cat 

ionic degree of substitution DS of 0.35 in an amount of 0.05, 
as Well as Percol 162 and Hydrocol 0 as retention aid in the 

amounts of 0.04% and 0.15, respectively, Were used. The 

Amount Amount of Porosity, smoothness, polymer dispersion Was styrene-acrylonitrile-butylacrylate 
of stock polymer W510, W510, Scott Bond, copolymer, containing cationic starch as a dispersion stabi 

Starch, % dispersion, % kPdrn2 kPdrn2 J/rn2 liZing agent in an amount of 35% on the dispersion dry 

matter, the starch having a degree of substitution of 0.2 
0'5 0169 1'15 180 relative to the cationic groups. The added amounts of each 
1.0 0.171 1.18 263 . . 

of the chemicals are calculated on dry matter basis on the 
1.0 0.3 0.108 1.13 397 t t 1d a f th ?b _t_ A h_ ? _ h 
0.5 0.6 0.009 1.11 271 'o a ry ma er'o e er compos11on. ‘mac me ‘ms - 

mg (MF) was given to the paper by calender1ng. The printing 
tests Were conducted using Priifbau-laboratory apparatus. 

Amount of Density at a Density at a 
Amount of colour g/m2 at Amount of colour colour Geometric 
polymer a density of colour at a amount of amount of tensile 

dispersion, % 0.8 density of 1.0 0.8 g/m2 1.0 g/m2 strength index 

0 0.94 1.37 0.73 0.82 11.16 
0.1 0.88 1.36 0.76 0.87 11.33 
0.3 0.86 1.3 0.77 0.88 12.74 
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[0042] The results in the table indicate that When, besides 
starch a polymer dispersion is added, a print quality of a 
certain density level is achievable using a loWer amount of 
colour and, correspondingly, a certain amount of colour 
produces a better print quality, than What is achievable When 
a calendered paper is used Which is produced Without an 
addition of polymer dispersion. When polymer dispersion 
Was used the paper processed also higher tensile strength 
values, Which are also bene?cial for a calendered paper used 
for printing. 

Gloss of printed surface 

Amount Gloss, %, at the Gloss, %, at the Gloss, %, at the 
of polymer colour amount of colour amount of colour amount of 

dispersion, % 1.0 g/m2 1.5 g/m2 2.0 g/m2 

0 14.7 16.2 18.5 
0.1 16.7 17.8 19.8 
0.3 16.2 18.7 22 

[0043] The gloss of paper is alWays higher When polymer 
dispersion is used in the internal siZing than What can be 
achieved using starch only in the internal siZing. 

[0044] The enclosed draWing ?gure illustrates the Water 
penetration depending on time on calendered papers pro 
duced according to the Example 4. The measures Were 
conducted using a DPM (Dynamic Penetration Measure 
ment) apparatus. A conclusion can be draWn, that the poly 
mer dispersion decreases the Water penetration speed, Which 
is bene?cial both in printing and coating of calendered 
paper. The bene?cial meaning of this paper feature for 
printing processes has been described in the magaZine: IPW, 
No. 5/99, pages 72 to 74, Future Demands on Printing Paper. 

[0045] The paper according to the invention, produced 
using a polysaccharide having a degree of substitution 
relative to compounds With an electric charge in the range of 
0.01 to 1.2, and further the aforementioned polymer disper 
sion, Which contains hydrophobic monomers, has been 
proven to be especially suitable for use in gravure printing. 
By implementing the invention it Was possible to increase 
the percentage of the polysaccharide in a paper suitable for 
gravure printing Without a negative effect to properties of the 
paper, such as compressibility, required from a paper suit 
able for gravure printing. The paper is suited for gravure 
printing even, When the percentage of the polysaccharide is 
over 1.5 kg/ton of ?ber, preferably over 2 kg/ton, more 
preferably over 2.5 kg/ton, still more preferably over 3 
kg/ton, still more preferably over 3.5 kg/ton, even more 
preferably over 4 kg/ton, most preferably over 5 kg/ton, and 
even over 8 kg/ton of ?ber. 

[0046] Apaper used in gravure printing must usually have 
a polysaccharide percentage in the range of 0.1 to 20 kg/ton 
of ?ber, preferably of 0.5 to 10 kg/ton of ?ber and most 
preferably of 1 to 5 kg/ton ?ber. In certain applications it is 
preferred to use at least 3.7 kg/ton of ?ber. 

[0047] The degree of substitution of the polysaccharides 
relative to compounds With an electric charge has a relation 
to the amount of the use Within the folloWing ranges: 
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Degree of Preferred 
substitution Amount used, amount of use, 
DS kg/ton of ?ber kg/ton 

0.01 to 0.05 2 to 15 3 to 8 
0.06 to 0.29 1 to 12 1.5 to 7 
0.3 to 0.7 0.1 to 4 0.5 to 3 

0.71 to 1.2 0.1 to 3 0.5 to 1.5 

What is claimed: 
1. A method for improving the printability of calendered 

paper and board and produced at least partly from lignin 
containing ?ber composition Which comprises adding to the 
?ber stock in the production of said paper or board; 

a polysaccharide selected from the group consisting of 
starch, mannan and carboXymethylcellulose (CMC); 
and a 

at least one polymer dispersion comprising at least one 
dispersed polymer Wherein said at least one polymer is 
obtained from monomers comprising hydrophobic 
monomers; and a stabiliZing agent. 

2. The method according to claim 1, Wherein at least a part 
of the polysaccharide is added simultaneously With the 
polymer dispersion either as an admixture or at the same 
addition point. 

3. The method according to claim 1, Wherein said polysac 
charide comprises a cationic, nonionic and/or anionic starch. 

4. The method according to claim 3, Wherein said polysac 
charide comprises a cationic starch having a degree of 
substitution of 0.02 to 2 in the starch chain. 

5. The method according to claim 3, Wherein said polysac 
charide comprises a cationic starch having a degree of 
substitution of 0.02 to 0.4 in the starch chain. 

6. The method according to claim 1, Wherein said polysac 
charide comprises a cationic, nonionic and/or anionic man 
nan. 

7. The method according to claim 6, Wherein said mannan 
comprises a cationic mannan having a degree of substitution 
of 0.02 to 2 in the mannan chain. 

8. The method according to claim 1, Wherein said dis 
persed polymer is obtained from at least one monomer 
selected from the group consisting of styrene, butadiene, 
vinyl-acetate, acrylonitrile, and/or acrylates. 

9. The method according to claim 1, Wherein said dis 
persed polymer comprises a cationic, nonionic and/or 
anionic polymer and/or is obtained from a cationic, nonionic 
and/or anionic monomer. 

10. The method according to claim 1, Wherein said 
stabiliZing agent comprises a cationic, nonionic, and/or 
anionic polysaccharide. 

11. The method according to claim 10, Wherein said 
stabiliZing agent comprises a cationic, nonionic and/or 
anionic starch. 

12. The method according to claim 10, Wherein said 
stabiliZing agent comprises a cationic, nonionic and/or 
anionic mannan. 

13. The method according to claim 1, Wherein said 
dispersed polymer is obtained from at least one vinyl 
monomer. 

14. The method according to claim 1, Wherein said 
dispersed polymer is produced by emulsion polymeriZation. 
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15. The method according to claim 1, wherein the poly 
rner dispersion is used in an amount of 0.5 to 20 kg/ton of 
paper or board calculated as the dispersion dry matter and 
the dry matter of the total ?ber composition. 

16. The method according to claim 15, Wherein the 
polymer dispersion is used in an amount of 0.5 to 10 kg/ton 
of paper or board calculated as the dispersion dry matter and 
the dry matter of the total ?ber composition. 

17. The method according to claim 15, the polymer 
dispersion is used in an amount of 0.5 to 5 kg/ton of paper 
or board calculated as the dispersion dry matter and the dry 
matter of the total ?ber composition. 

18. The method according to claim 1, Wherein the ?ber 
cornposition used in the production of the paper or board 
cornprises lignin containing, chemically treated ?ber or 
de-inked ?ber or mixtures thereof. 

19. The method according to claim 1, which comprises 
using ?ller material in the production of the paper or board 
in an amount of over 5% by Weight calculated as dry matter 
on the total dry matter of the total ?ber composition. 

20. The method according to claim 1, which comprises 
using ?ller material in the production of the paper or board 
in an amount of over 10% by Weight calculated as dry matter 
on the dry matter of the total ?ber composition. 

21. The method according to claim 1, which comprises 
using ?ller material in the production of the paper or board 
in an amount of over 15% by Weight calculated as dry matter 
on the dry matter of the total ?ber composition. 

22. The method according to claim 1, which comprises 
using ?ller material in the production of the paper or board 
in an amount of over 20% by Weight calculated as dry matter 
on the dry matter of the total ?ber composition. 

23. The method according to claim 1, Which further 
comprises adding to the ?ber stock in addition to the 
polymer dispersion a further hydrophobic agent. 

24. The method according to claim 23, which comprises 
adding alkenyl-succinic acid as the further hydrophobic 
agent. 

25. The method according to claim 23, which comprises 
adding a rosin siZe as the further hydrophobic agent. 
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26. The method according to claim 23, which comprises 
adding an alkyl-ketene-dirner as the further hydrophobic 
agent. 

27. The method according to claim 1, which comprises 
adding the polysaccharide to the ?ber stock in an amount of 
0.1 to 20 kg/ton of ?ber. 

28. The method according to claim 26, which comprises 
adding the polysaccharide to the ?ber stock in an amount of 
0.1 to 15 kg/ton of ?ber. 

29. The method according to claim 27, which comprises 
adding the polysaccharide to the ?ber stock in an amount of 
0.5 to 6 kg/ton of ?ber. 

30. The method according to claim 27, which comprises 
adding the polysaccharide to the ?ber stock in an amount of 
0.1 to 3 kg/ton of ?ber. 

31. The method according to claim 27, which comprises 
adding the polysaccharide to the ?ber stock in an amount of 
over 1.5 kg/ton of ?ber. 

32. A calendered or super-calendered paper or board 
produced in accordance With the method of claim 1. 

33. The paper or board according to claim 32 for off-set 
and gravure printing. 

34. The method of claim 1, Wherein said stabiliZing agent 
cornprises starch With a degree of substitution relative to the 
cationic or anionic substituents from 0.01 to 1 and an 
intrinsic viscosity, When cationiZed and/or anioniZed of 
greater than 1.0 dl/g; and Wherein the amount of said 
polymer is 50 to 95% by Weight and said starch is 5 to 50% 
by Weight of the solid contents of said polymer dispersion. 

35. The method of claim 34, Wherein the amount of said 
polymer is 60 to 95% and the amount of starch is 5 to 40%. 

36. The method of claim 34, Wherein said starch is 
cationic With a degree of substitution from 0.04 to 1.0 and 
has an intrinsic viscosity of 12.5 to 1.5 dl/g. 

37. The method of claim 1, Wherein said polymer disper 
sion has a solid content of from 10 to 60%. 


