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Description

[0001] The present invention relates to a process for producing paper by adding to an aqueous fiber suspension,
which possibly contains a filler, auxiliary agents to improve retention and/or dewatering, the auxiliaries being a cationic
long-chain polyacrylamide and an aluminum salt, and by dewatering the fiber suspension during the sheet-forming
stage.

[0002] The invention thus relates to improving retention and dewatering in connection with the production of paper.
By means of retention agents, dispersed or emulsified substances present in the pulp, such as fillers, resin dispersions,
fines, etc., are flocculated, whereby they are caused to adhere to the paper web. Owing to the high water content of
the pulp it is important that the agents used for improving retention also improve dewatering in the wire section of the
paper-making machine. High dewatering and high retention are indeed often achieved simultaneously. Dewatering can
further be divided into free dewatering and dewatering produced by means of reduced pressure. These may be con-
tradictory, and therefore a precise balance is required between these properties. Since the dewatering of the paper
web is most expensive in the drying section of the paper-making machine, maximal dewatering at as early a stage of
the process as possible is advantageous. The aim in selecting the retention agent is to obtain a maximally dry paper
web both after the wire section and after the press section.

[0003] Itis known that many advantages can be gained by combining, in a suitable manner, polymeric organic and
inorganic components when forming a paper web. Advantage is taken of this commercially by combining a cationic
starch and a silica sol in a system called Compozil. According to the Hydrocol combination, a cationic polymer and an
anionic swelling bentonite are added to the pulp. In patent application SE-8700058-4 (EP-A-276200), a cationic long-
chain polysaccharide, mainly starch, is first added to an alkalized pulp and then an aluminum source, whereupon
polymeric aluminum compounds are formed. It is stated that a synergistic effect is produced in this manner.

[0004] In patent application SE-8501652-5 (US-A-4980025) it is claimed that, by adding to the pulp first a cationic
polyacrylamide instead of a cationic starch or guar gum and subsequently an anionic silica sol, a clearly improved
synergistic effect is achieved, especially in a pulp which contains large amounts of interfering substances.

[0005] WO-A-91/07543 discloses a process for the production of paper by forming and dewatering a suspension of
cellulose containing fibers and optional fillers on a wire. Three components are added to the suspension, a cationic
starch, a cationic polyacrylamide and a polymeric silicic acid, in order to improve retention and dewatering at paper
production.

[0006] EP-A-0235893 discloses paper or paper board made by passing an aqueous cellulosic suspension through
a centriscreen or other shear device and then draining the purified suspension. An improved combination of retention,
drainage, drying and formation is said to be achieved by adding to the suspension an excess of high molecular weight
linear synthetic cationic polymer before shearing the suspension and adding bentonite after shearing.

[0007] The object of the present invention is to provide a paper production process wherein paper or board is made
from an aqueous suspension containing cellulose fiber and possibly an inorganic filler by using a chemical combination
and batching method which improve retention and dewatering.

[0008] It is also an object of the invention to provide economical and well-controlled web formation by the process
according to the invention, in particular in a neutral and alkaline paper production process. The other objects are a
clean machine and good compressibility. Furthermore, the quality properties of the paper must be good.

[0009] These objects have been achieved by the process according to the invention as described in claim 1. The
principal characteristics of further embodiments are given in the accompanying patent claims 2 to 9.

[0010] The invention is based on the fact that by using a long-chain polyacrylamide and an aluminum salt, a syner-
gistic effect is achieved by adding to an aqueous fiber suspension, which possibly contains a filler, first a cationic long-
chain polyacrylamide and then, directly before sheet formation, a polyaluminum salt or a combination which comprises
an aluminum salt and a base or an acid which form in situ aluminum hydroxide particles having anionic surface charges,
in which case the pH before sheet formation should be within the range 7-9 in order to produce the anionic surface
charges of the aluminum hydroxide.

[0011] According to the invention, it has been observed that a synergistic effect is produced by a suitable dosage.

[0012] The present invention provides a number of advantages over the commercial systems and inventions men-
tioned above. By using a long-chain cationic polyacrylamide, the process is not tied to polysaccharides, for example
starch, which need to be used in large amounts. Therefore there is the danger that, when passing into the cycled
waters, they cause problems, since they increase the consumption of oxygen in the water and load the waste water
treatment plant. Furthermore, they deteriorate dewatering in certain conditions. Polysaccharides often also contain
anionic substituents, even though they are cationized. For this reason there may arise interaction with many different
pulp components. At the same time the pH dependency also increases. Also, it is not possible to control sufficiently
well the constancy of the quality of the polysaccharides, since they are derived from vegetable raw materials. In a
cationic polyacrylamide, it is possible to produce, within very wide limits, the desired chain length and charge density.
[0013] The known system based on a colloidal silica sol is in general very expensive compared with the system
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according to the invention.

[0014] The known system made up of a polymer and bentonite involves certain disadvantages. It has been noted
that bentonite increases the linting and porosity of paper. Its handling requires precise and rather expensive equipment.
Controlling the constancy, i.e. the formation, of paper with such a system is problematic, and variations in basis weight
may be great.

[0015] According to the invention, it is also possible to add to the fiber suspension cationic auxiliary chemicals, which
may also be polymeric, before the adding of the cationic polyacrylamide.

[0016] According tothe invention, the cationic long-chain polyacrylamide is first added to the stock, which is thereafter
subjected to shear forces. The aluminum salt is added according to the invention after the shearing stage.

[0017] According to the invention, very good retention and dewatering are achieved without the formation suffering
to the same extent as when conventional retention agents are used. This is due to the fact that the cationic flocs formed
by the cationic long-chain polyacrylamide are comminuted by shearing forces into "microflocs", which are then, before
web-forming, bound to-gether with the help of aluminum hydroxide particles which have anionic surface charges. Al-
though these bonds will open in the headbox, they are largely re-formed on the wire, whereupon the "microflocs" of
the web provide good formation, and the small even-sized pores of the web, which are not clogged owing to the good
retention of fines, provide good dewatering, especially in the press section and the drying section, and often also
improved dewatering at the suction boxes of the wire.

[0018] Inthe invention it is possible to use the cationic long-chain polyacrylamide in amounts which are much larger
than when batching the retention agents in the conventional manner, just before web forming. Overdosage leads in
the latter case even to a situation in which retention is no longer improved or to a situation in which strong flocculation
deteriorates paper formation. According to the invention it is possible to use a 1-to 10-fold excess of cationic long-
chain polyacrylamide as compared with normal use. The amount depends, for example, on the filler content of the pulp
and on the cationic matter contained in the pulp. The amount of long-chain polyacrylamide is preferably about 0.01-0.2
% of the dry weight of the pulp.

[0019] Normally the amount is over 0.02 %.

[0020] The cationic auxiliary chemical added to the fiber suspension before the cationic polyacrylamide may be, for
example, a dry-strength agent, such as a cationic or amphoteric starch or guar gum or a cationic or amphoteric short-
chain polyacrylamide. It may also be a wet-strength agent, such as a polyamidamine-epichlorohydrine resin or
polyamine-epichlorohydrine resin. It may also consist of cationic substances, so-called fixer chemicals, which neutralize
and/or bind anionic interfering substances, such as polyethylene-imines, quaternary polyamines or alum, or polyalu-
minum chloride.

[0021] These cationic chemicals enhance the action of the cationic long-chain polyacrylamide, since they reduce
the anionic quality of the pulp suspension and prevent interfering substances from consuming the cationic long-chain
polyacrylamide intended for the flocculation of the fiber suspension. Thus the said cationic chemicals ensure that the
shearing of the flocs in, for example, the pressure sieve or the feeding pump will result in stable microflocs in the
headbox, since they contain a sufficient amount of cationic polyacrylamide and the surface charge of the microflocs is
sufficiently cationic in order that they react with aluminum hydroxide particles having anionic charges.

[0022] The amount of these cationic chemicals is preferably approx. 0.01 - 1 % of the dry weight of the pulp.
[0023] Examples of the cationic long-chain polyacrylamides used in the invention include the following. Especially
advantageous are the copolymers of acrylamide and one or two cationic unsaturated monomers. Suitable cationic
monomers include dialkylamino(met)acrylates or -(met)acrylamides, in the form of acid salts or quaternary ammonium
salts. The alkyl groups may each contain 1-4 carbon atoms, and the amino alkyl group may contain 1-8 carbon atoms.
Dialkylaminoethyl(met)acrylates, dialkyl-aminomethyl(met)acrylamides and N,N-dialkylamino-propyl(met)-acryla-
mides and their quaternary salts are preferred monomers. Other suitable cationic monomers include diallyldialkylam-
monium chlorides. The polymer may be either linear or cross-linked or partly cross-linked. In this context, cationic
polyacrylamides also include the homopolymers of cationic acrylic monomers and the mixed polymers of two or more
cationic monomers, at least one of the monomers being acrylic-based.

[0024] The aluminum salts used in the invention are water-soluble, and they may be aluminum sulfate, aluminum
chloride, aluminum nitrate, or acid aluminum hydrophosphates in which P:Al = 1.1:1 - 3:1.

[0025] When these aluminum salts or their mixtures are used, a base is added to form aluminum hydroxide having
anionic surface charges. The base used may be, for example, sodium or potassium hydroxide, sodium or potassium
carbonate, sodium or potassium metasilicate, sodium or potassium waterglasses, sodium or potassium phosphate or
borate, or sodium or potassium aluminate, or mixtures of these.

[0026] Aluminate compounds such as sodium aluminate or potassium aluminate can also be used as the water-
soluble aluminum salts. In this case, acid is added in order to form, within the pH range 7-9, an aluminum hydroxide
having anionic surface charges. The acid used may be mineral acids such as sulfuric acid, hydrochloric acid, nitric
acid or phosphoric acid, or organic acids such as oxalic acid, citric acid or tartaric acid. The acid used may also be
acid aluminum salts such as aluminum sulfate, aluminum chloride, aluminum nitrate, or various water-soluble aluminum
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hydrophosphates.

[0027] According to the invention it is also possible to use water-soluble polymeric aluminum salts, i.e. polyaluminum
salts, so-called basic aluminum salts, which are also called polyaluminum hydroxy salts or aluminum hydroxy salts.
According to the invention it is possible to use as these salts, for example polyaluminum sulfate, polyaluminum chloride
and polyaluminum chloride sulfate. The polyaluminum salt may, in addition to the chloride and/or sulfate ion, also
contain other anions, e.g. phosphate, polyphosphate, silicate, citrate, oxalate, or several of these.

[0028] Commercially available polymeric aluminum salts of this type include PAC (polyaluminum chloride), PAS (poly-
aluminum sulfate), UPAX 6 (silicate-containing polyaluminum chloride), and PASS (polyaluminum sulfate silicate).
[0029] The net formula of the water-soluble polyaluminum salt may be, for example

N[Al,(OH),,,/Cl)g 1]

and its alkalinity may vary so that the m-value ranges from 1 to 5 (alkalinity is respectively 16 - 83 % according to the
formula (m:6) x 100). In this case the ratio AI/OH is 2:1 - 1:2.5. n is 2 or higher.

[0030] When a polyaluminum compound is used, it is also possible to add a base in order to optimize the Al/OH ratio,
even if all of the polyaluminum compounds in accordance with the invention do work as such.

[0031] The said base or acid which forms in situ an aluminum hydroxide with the aluminum salt may be added to
the fiber suspension, for example before the adding of the cationic long-chain polyacrylamide, or just before the alu-
minum salt, or after it, or simultaneously with it.

[0032] The aluminum hydroxide may also be formed before the moment of adding, for example in the adding tube,
or in advance in sol form.

[0033] The amount of the aluminum salt, calculated as Al,Os, is preferably approx. 0.01-1.0 % of the dry weight of
the pulp.

[0034] The paper pulp used may be bleached or unbleached sulfate or sulfite pulp, semichemical pulp, refiner me-
chanical pulp, groundwood pulp, or mixtures of these. If a filler is present, it is preferably ground or precipitated calcium
carbonate, but also other fillers such as kaolin, talc or titanium oxide are possible.

[0035] The invention is described below in greater detail with the help of examples.

[0036] In the tests described, the pH is approx. 8-8.5, normally approx. 8 when a polyaluminum salt + CaCos or alum
+ a base are used (the Al:OH ratio being approx. 4.5).

Example 1

[0037] Using a Britt Dynamic Jar as the tester, tests were carried out on a neutral pulp which was made up of bleached
birch pulp and bleached pine pulp at a ratio of 60:40. The pulp components had been ground to SR values of 20 and
25. The filler was calcium carbonate, DX-40, 20 % of the dry weight of the pulp. The pH of the pulp was approx. 8. In
the tester the pulp was of a typical headbox consistency, i.e. approx. 0.8 %. After the adding of the retention agent,
the pulp was filtered for 30 s, and the ash content was determined.

[0038] Tests were performed in this example by using the following systems:

System (l):
500 ml of a dilute pulp was placed in the tester, at 1000 rpm. After 10 s, polyacrylamide A was added for 5 s. After
10 s, 100 ml of filtrate was filtered for approx. 30 min.

System (l1):

Pulp was added as in |, but a base had been added to it for controlling the Al/OH molar ratio approx. 30 min before
the pulp was placed in the tester. After the polymer addition, the rotation speed was increased to 1500 rpm for a
period of 20 s, whereafter it was returned to 1000 rpm, and alum Al,(SO,)3; x 14H,0 was added. After 5 s, a
filtration was performed as in System |I.

System (l11):
As System I, but without the addition of a base.

System (IV):
As System I, but without the additions of a base and alum.

System (V):
Was performed in accordance with System Il, but without the addition of a base. Instead of the polyacrylamide, a



10

15

20

25

30

35

40

45

50

55

EP 0700 473 B2

cationic starch, Raisamyl 135, having a degree of substitution of 0.035, was added and was mixed in the same
manner as the polymer in System Il. Silica sol BMA (Eka Nobel) was used instead of alum.

System (VI):
Was performed as System I, but without the addition of a base to the pulp. Alkali-treated bentonite was added
instead of alum (Hydrocol method).

[0039] The polyacrylamides A and B in the examples are copolymers of acrylamide and methyl-chloride quaternized
dimethylaminoethyl acrylate. Their charge densities and molecular weights are (A) 1 mequiv./g:7-108 and (B) 1.5
mequiv./g:6-108.

[0040] Systems I-VI are compared in Table 1.

Table 1
Test No. System Polymer/ Alum kg/t | Al/OH BMA (100%) Bentonite kg/t Filler
batch kgt retention %.
1 0 test 3
2 | A 300 g/t 49
3 Il (according | A 1000 g/t 5 1:3 63
to inv.)
4 Il (according | " 5 1:4.5 61
to inv.)
5 Il (according | " 10 1:3 68
toinv.)
6 Il (according | " 10 1:45 81
to inv.)
7 Il (according | " 10 1:6 58
to inv.)
8 I " 5 1:0 56
9 1l " 10 1:0 64
10 Il (according | B 1000 g/t 10 1:3 70
to inv.)
11 Il (according | " 10 1:4.5 83
to inv.)
12 Il (according | B 10 1:6 64
toinv.)
13 I " 10 1:0 66
14 \Y A 1000 g/t - 58
15 \Y B 1000 g/t - 52
16 \% Raisamyl 2 48
135 5 kgt
17 V Raisamyl 2 59
135 10 kg/t
18 VI Hydrocol 862 1 50
500 g/t
19 VI Hydrocol 862 2 57
1000 g/t

Example 2

[0041] This example shows that the process according to the invention improves retention in a paper pulp which
contains a cationic pulp starch. The pulp composition is in other respects similar to that in the previous example. The
test series was performed in a Britt Dynamic Drainage Jar. The batching methods comply with the methods described
in Example 1. The degree of substitution of the cationic starch was 0.035. The starch was added 15 min before the
polyacrylamide, and the NaOH for preliminary alkalization 5 min before the polyacrylamide. In this example, the same
polyacrylamides A and B were used as in Example 1.
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Test No. Polymer/ batch Aluminum sulfate | OH:Al | Starch kg/t | Ash retention % | Batching method
kgt kg/t
1 A/0.3 52 |
2 A/0.5 40 \Y]
3 A/0.5 4 37 v
4 A/0.5 5 4 42 I
5 A/0.5 5 4.5 4 48 Il (according to
invention)
6 A/0.5 5 2.25 4 46 Il (according to
invention)
7 A/0.5 3 45 4 47 Il (according to
invention)
8 A/0.5 3 2.25 4 44 Il (according to
invention)
9 B/0.5 39 IV
10 B/0.5 5 4 43 I
11 B/0.5 5 4.5 4 50 Il (according to
invention)
12 B/0.5 3 4 42 I
13 B/0.5 3 4.5 4 48 Il (accordin to
invention)
Example 3

[0042] Further retention tests were performed as in the above examples. The aluminum salt used was aluminum
sulfate or a polyaluminum chloride product. The chemical formula of polyaluminum chloride (PAC) is Aln(OH)mCI(3n_m).
It is made up of a number of aluminum nuclei. The pulp was similar to that in the previous examples. The polyaluminum
chloride was batched in a manner similar to that of aluminum sulfate. The difference was that the pre-alkalization was
omitted. The ratio OH:Al in the following table indicates, in addition to the degree of pre-alkalization, also the alkalinity
of the polyaluminum product.

[0043] The polyacrylamide used was the same polyacrylamide A as in Example 1. The batching methods were as
in Example 1.

Test No. | Polymer/ batch kg/t | Aluminum source 1:Al | OH:Al | Ash retention % Batching method
sulfate 2:PAC kg/t

1 0.3 59 |

2 1.0 57 v

3 1.0 110 4.5 81 Il (according to invention)

4 1.0 2/5.5 1.3 79 Il (according to
invention)

5 1.0 2/51 2 84 Il (according to
invention)

Example 4

[0044] This example shows that the action of polyacrylamide can be enhanced by batching before it another polymer
for binding interfering substances. In this case a short-chain cationic polymer (QPOL) was added as a so-called fixing
agent before the long-chain polyacrylamide. The product concerned had a particularly high charge density. It was
added 10 min before the polyacrylamide, by stirring slowly. The polyacrylamide was the same as in Example 2. The
batching methods were as in Example 1.
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Test No. Polymer/ batch Aluminum sulfate | OH:Al | QPOL kg/t | Ash retention % | Batching method
kg/t kgt
1 1.0 10 45 - 52 Il (according to
invention)
2 1.0 10 4.5 1.0 68 Il (according to
invention)
Example 5
[0045] The process according to the invention works also when polyaluminum chloride (PAC) is used as the fixing

agent before the polyacrylamide. In this case the test conditions are similar to those in Example 4, except that, instead
of a quaternary polymer (QPOL), the polyaluminum chloride product used in Example 3 was batched. The batching
method was according to Example 3.

Test No. Polymer/ batch Aluminum sulfate | OH:Al | PAC kg/t | Ash retention % Batching method
kgt kgt
1 1/1.0 10 4.5 - 52 Il (according to
invention)
2 1/1.0 10 4.5 25 63 Il (according to
invention)
Example 6
[0046] By the process according to the invention, good dewatering properties are achieved with wood-free fine-paper

pulp. The pulps and batching methods were in accordance with Example 1. The dewatering rate was measured by
means of a cylindrical tube. At the other end of the tube there was a wire through which the dewatering took place.
Before filtration, this tube was used for adding the chemicals to the pulp in the manner described in the previous
example, by using a Britt Jar Tester. Thereafter the pulp was poured into a dewatering cylinder and was filtered. The
removed filtrate was measured as a function of the time. The pulp was of a type similar to that in the previous examples.
In the filtrations, 500 ml of pulp per testing point was used.

Test No. Polymer/ Aluminum | OH:Al | BMA a) kg/t Bentonite b) Batching Dewatering
batch kg/t sulfate (1) kg/t method time /250 ml
PAC (2)
1 A/0.3 | 45
2 A/1.0 \Y 38
3 A/1.0 (110 1] 36
4 A/1.0 (MH10 3 Il (according 33
to inv.)
5 aa)C+A+1 (1)10 4.5 Il (according 27
to inv.)
6 bb)D+A/ (2)10 4.5 Il (according 31
1+1 to inv.)
7 A/1.0 (2)5.1 2 Il (according 30
to inv.)
8 D+A/1+1 (2)5.1 2 Il (according 30
to inv.)
9 C/1o 2 \Y, 36
10 E/1.0 1 \ 30

a) silica sol, a commercial product

b) alkali-treated bentonite, a commercial product

aa) starch added 10 min before the polyacrylamide

bb) quaternary polymer added 10 min before the polyacrylamide
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(continued)

Test No. Polymer/ Aluminum | OH:Al | BMA a) kg/t Bentonite b) Batching Dewatering
batch kg/t sulfate (1) kg/t method time s/250 ml
PAC (2)
Polymer

A: Polyacrylamide A, see Example 1
C: Cationic potato starch D.S. 0.035
D: Quaternary polyamine

B: Hydrocol 862

a) silica sol, a commercial product
b) alkali-treated bentonite, a commercial product

Example 7

[0047] Itis shown that the process according to the invention works also when certain other aluminum salts are used.
In this example, polyaluminum salts were used which contained silica groups in addition to chloride, or sulfate instead
of chloride. The fiber composition in the pulp was similar to that in Example 2. The calcium carbonate concentration
was 30 %. A cationic polyacrylamide was added to the pulp in a Britt Jar Tester, and it was mixed for 20 s at 1500
min-1. Thereafter the aluminum salt was added and was mixed for 10 s at 1000 min-1. In the filtering stage the rotation
speed was 750 rpm. The ash retention was calculated on the basis of the ash contents of the pulp and the filtrate. The
molecular weight of the cationic polyacrylamide was approx. 7 million g/mol and its charge density 1 mequiv./g. Com-
pound A is a silicate-containing polyaluminum chloride and B is polyaluminum sulfate.

Test No. | Polymer/ batch g/t | Aluminum salt kg/t | Compound | Ash retention %
1 1000 - 47
2 1000 2 A 56
3 1000 3 A 58
4 1000 5 A 71
5 1000 2.5 B 74
6 1000 5.0 B 77

Claims
1. A process for producing paper which comprises:

adding to an aqueous fiber suspension which optionally contains a filler, a cationic long-chain polyacrylamide
to form cationic flocs;

subjecting said suspension including polyacrylamide to shearing forces to comminute said cationic flocs into
cationic microflocs;

and then adding to it a polymeric aluminum salt or an aluminum salt, and, if necessary a base or an acid, in
order that the pH is within the range 7 to 9, whereupon aluminum hydroxy particles having anionic surface
charges will be formed in situ;

and directly afterwards forming a sheet from the suspension, the suspension being dewatered during the
sheet-forming stage,

said polyacrylamide and aluminum salt being auxiliary agents for improving retention and/or dewatering.

2. A process according to claim 1, characterised in that the said fiber suspension may additionally contain one or
several cationic auxiliary agents, which may be dry-strength agents, such as cationic starch,
wet-strength agents, such as polyamidamine-epichlorohydrine resin, and/or
agents, such as polyethylene imine or quaternary polyamines or alum, which neutralize and/or bind interfering
substances.

3. A process according to claim 2, characterised in that said cationic additive or the said cationic additives are
added to the said fiber suspension before the adding of the cationic long-chain polyacrylamide.
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4. Aprocess according to any of the above claims, characterised in that the aluminum salt used is aluminum sulfate,
aluminum chloride or aluminum nitrate, in which case a base is added to the fiber suspension in order to form in
situ an aluminum hydroxide having anionic surface charges.

5. A process according to claim 4, characterised in that the base is added in such an amount that the AI/OH molar
ratio will be within a range of approx. 1:2-1:5, preferably approx. 1:3.

6. A process according to any of the above claims, characterised in that the polymeric aluminum salt used is a
water soluble polyaluminum hydroxy complex with sulfate and/or chloride.

7. A process according to any of the above claims, characterised in that the polymeric aluminum salt used is a
water soluble aluminum hydroxy complex with sulfate and/or chloride, which complex contains in addition to a
sulfate and/or chloride anion also other anions, such as phosphate, silicate, oxalate or citrate.

8. A process according to any one of the above claims, characterised in that to the fiber suspension there is added
the said cationic long-chain polyacrylamide in an amount of approx. 0.01-0.2% of the dry weight of the pulp.

9. A process according to any of the above claims, characterised in that to the fiber suspension there is added the
said polymeric aluminum salt or the said aluminum salt, calculated as Al,O3, in an amount of approx. 0.01-1.0%
of the dry weight of the pulp.

Patentanspriiche
1. Ein Verfahren zur Papierherstellung, welches umfaft:

- Hinzufligen eines kationischen langkettigen Polyacrylamids zu einer wassrigen Fasersuspension, die wahl-
weise einen Fillstoff enthalt, zur Bildung von kationischen Flocken;

- Einwirkung von Scherkraften auf die genannte Polyacrylamid enthaltende Suspension, um die genannten
kationischen Flocken zu kationischen Mikroflocken zu zerkleinern;

- und danach Zusatz eines polymeren Aluminiumsalzes oder eines Aluminiumsalzes zu dieser Suspension,
und, falls notwendig, eine Base oder eine Saure, derartig, dal der pH im Bereich von 7 bis 9 liegt, worauf
Aluminiumhydroxypartikel mit anionischen Oberflachenladungen in situ gebildet werden;

- und direkt danach das Erzeugen einer Papierbahn aus der Suspension, wobei die Suspension wahrend des
papierbahnbildenden Schrittes entwassert wird,

wobei das genannte Polyacrylamid und Aluminiumsalz Hilfsstoffe sind, um die Retention und/oder das Entwassern
Zu verbessern.

2. Ein Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die genannte Fasersuspension zuséatzlich einen
oder mehrere kationische Hilfsstoffe enthalten kann, die entweder Trockenfestigkeitsmittel sein kénnen, wie kat-
ionische Starke, Nafl¥festigkeitsmittel, wie Polyamidin-Epichlorhydrinharz, und / oder Stoffe, wie Polyethylenimin
oder quaternare Polyamine oder Alaun, welche Stérstoffe neutralisieren und/oder binden.

3. Ein Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB der genannte kationische Zusatzstoff oder die
genannten kationischen Zusatzstoffe zu der genannten Fasersuspension vor dem Zusatz des kationischen lang-
kettigen Polyacrylamids hinzugefligt werden.

4. Ein Verfahren nach einem der vorgenannten Anspriiche, dadurch gekennzeichnet, daR das verwendete Alumi-
niumsalz Aluminiumsulfat, Aluminiumchlorid oder Aluminiumnitrat ist, in welchem Fall eine Base zu der Fasersus-
pension hinzugefligt wird, um in situ ein Aluminiumhydroxid mit anionischen Oberflachenladungen zu erzeugen.

5. Ein Verfahren nach Anspruch 4, dadurch gekennzeichnet, daR die Base in einer derartigen Menge zugesetzt
wird, dal® das molare Verhaltnis AlI/OH im Bereich von ca. 1:2-1:5 liegt, vorzugsweise von ca. 1:3.
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6. Ein Verfahren nach einem der vorgenannten Anspriiche, dadurch gekennzeichnet, daB das verwendete poly-
mere Aluminiumsalz ein wasserldslicher Polyaluminiumhydroxy-Komplex mit Sulfat und/oder Chlorid ist.

7. Ein Verfahren nach einem der vorgenannten Anspriiche, dadurch gekennzeichnet, daB das verwendete poly-
mere Aluminiumsalz ein wasserldslicher Polyaluminiumhydroxy-Komplex mit Sulfat und / oder Chlorid ist, wobei
der Komplex zusatzlich zu einem Sulfat- und/oder Chlorid-Anion auch weitere Anionen enthalt, wie z.B. Phosphat,
Silicat, Oxalat oder Citrat.

8. Ein Verfahren nach einem der vorgenannten Anspriiche, dadurch gekennzeichnet, daB zu der Fasersuspension
das genannte kationische langkettige Polyacrylamid in einer Menge von ca. 0,01-0,2 % des Trockengewichts der
Fasermasse hinzugefligt wird.

9. Ein Verfahren nach einem der vorgenannten Anspriche, dadurch gekennzeichnet, daB zu der Fasersuspension
das genannte polymere Aluminiumsalz oder das genannte Aluminiumsalz hinzugeflgt wird, berechnet als Al,O5,
in einer Menge von ca. 0,01-1,0 % des Trockengewichts der Fasermasse.

Revendications
1. Procédé de production de papier, qui comprend :

- Il'addition, a une suspension aqueuse de fibres qui contient éventuellement une charge, d'un polyacrylamide
cationique a longue chaine pour former des flocs cationiques ;

- la soumission de ladite suspension, comprenant un polyacrylamide, a des forces de cisaillement, pour pulvé-
riser lesdits flocs cationiques en microflocs ;

- puis l'addition a celle-ci d'un sel d'aluminium polymeére ou d'un sel d'aluminium et, si nécessaire, d'une base
ou d'un acide, pour que le pH soit compris dans l'intervalle de 7 a 9, aprés quoi des particules d'hydroxyde
d'aluminium possédant des charges anioniques en surface vont se former in situ ;

- et, immédiatement ensuite, la formation d'une feuille a partir de la suspension, la suspension étant déshumi-
difiée pendant le stade de formation de la feuille,

ledit polyacrylamide et ledit sel d'aluminium étant des agents auxiliaires pour améliorer la rétention et/ou la
déshumidification.

2. Procédé selon la revendication 1, caractérisé en ce que ladite suspension de fibres peut contenir en outre un ou
plusieurs agents auxiliaires cationiques, qui peuvent étre des agents de résistance a sec, tels qu'un amidon ca-
tionique,

des agents de résistance a I'état humide, tels qu'une résine de polyamidamine-épichlorhydrine, et/ou
des agents, tels que la polyéthyléne imine, ou les polyamines quaternaires ou I'alun, qui neutralisent et/ou
fixent des substances qui interferent.

3. Procédé selon larevendication 2, caractérisé en ce que ledit additif cationique ou lesdits additifs cationiques sont
ajoutés a ladite suspension de fibres avant addition du polyacrylamide cationique a longue chaine.

4. Procédé selon l'une quelconque des revendications précédentes, caractérisé en ce que le sel d'aluminium utilisé
est le sulfate d'aluminium, le chlorure d'aluminium ou le nitrate d'aluminium, auquel cas une base est ajoutée a la
suspension de fibres pour former in situ un hydroxyde d'aluminium ayant des charges anioniques en surface.

5. Procédé selon la revendication 4, caractérisé en ce que la base est ajoutée en une quantité telle que le rapport
en moles Al/OH soit compris dans l'intervalle d'environ 1:2-1:5 et de préférence d'environ 1:3.

6. Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce que le sel d'aluminium po-
lymere utilisé est un complexe soluble de polyhydroxyde d'aluminium avec un sulfate et/ou un chlorure.

7. Procédé selon I'une quelconque des revendications précédentes caractérisé en ce que le sel d'aluminium poly-
mére utilisé est un complexe d'hydroxyde d'aluminium soluble dans I'eau avec un sulfate et/ou un chlorure, lequel
complexe contient en plus d'un anion sulfate et/ou chlorure également d'autres anions, tels que des anions phos-
phate, silicate, oxalate ou citrate.
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8. Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce qu'on ajoute a la suspension
de fibres ledit polyacrylamide cationique a longue chaine en une quantité d'approximativement 0,0 1 2 0,2 % du
poids sec de la pate.

9. Procédé selon l'une quelconque des revendications précédentes, caractérisé en ce qu'on ajoute a la suspension

de fibres ledit sel d'aluminium polymeére ou ledit sel d'aluminium en une quantité, calculée en Al,O5, d'environ 0,0
1-1,0 % du poids sec de la pate.
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