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(57) Abstract

The invention relates to a process for manufacturing liquid packaging board, in
which process a board pulp is treated with a percarboxylic acid by adding to the
pulp percarboxylic acid in an amount of 0.5 — 5 kg/ton of dry pulp, indicated as a
100 per cent percarboxylic acid, whereafter, or simultancously with the
percarboxylic acid treatment, sizing is carried out with a combination of a resin size
and a neutral size, which is followed by board forming. The manufactured board has

good resistance to liquid penetration.
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Improved process for manufacturing board

The invention relates to a process for manufacturing liquid packaging board and to a
method by which the properties of liquid packaging boards can be improved, 1n
particular their resistance to the penetration of liquid.

The use of peracetic acid for the bleaching of chemical pulps is known, for
example, from Japanese patent publication JP 57-21591. Bleaching processes of this
type aim at removing lignin from the pulp, and in this case the question is not of any
intention to modify the fiber surface for the sizing process, as is the case in the
process according to the present invention described below.

From patent application FI 974575 there 1s known a process for bleaching chemical
pulps, the process comprising an after-bleaching step wherein peracetic acid is used
in the presence of an alkaline-earth metal compound. The purpose of this after-
bleaching is specifically to improve the brightness of the pulp.

Patent publication FI 104339 discloses a process wherein a bleached stock
(chemical pulp) is modified with peracetic acid before neutral sizing. The method
relates to a process for manufacturing fine paper, wherein the bleached chemical
pulp is introduced, after a treatment with peracetic acid, into a papermaking process
wherein a neutral size is used. In the process disclosed in the publication, the pulp
being treated must be bleached (brightness >85 % ISO and kappa number <4).
FI-04339 thus relates to a process wherein, before the peracetic acid treatment,
lignin 1s removed from the pulp to be treated. In the process according to the
invention described hereinafter, the pulp to be treated contains a significant amount
of lignin, and the sizing is carried out with a sizing composition containing a resin
size.

Publication Tappi 2/1965, Vol. 48, No. 2 (Paper Bleaching — A new Process, W.H.
Rapson et al.) discloses a process for bleaching paper with, for example, peracetic
acid. This process aims at increasing the brightness of the paper product. In the
process disclosed, peracetic acid is used in considerably large amounts, for
example, on page 68, second paragraph, the dose is approx. 1.2 — 2.5 % (i.e.
12 - 5 kg/ton of pulp). Such a dose may dissolve a considerable amount of lignin
etc. out of the pulp, whereby the papermaking process may be severely disturbed.

The use of peracids as biocides is known, for example, from publication Kemia-
Kemi, No. 3 (1995), Jyri Maunuksela, Mikrobien torjunta peretikkahapolla
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(Microbe Prevention with Peracetic Acid), pp. 242 — 244. Such a method aims only
at destroying microbial populations in the paper machine. It is self-evident that
peracetic acid, which is known as an effective biocide, inhibits microbial activity in
the water circulation if it is present in a sufficient amount. The method disclosed in
the publication uses so-called equilibrium peracetic acid, which contains
considerable amounts of free acetic acid and hydrogen peroxide. The acetic acid and
hydrogen peroxide present in the peracid may interfere with the papermaking

process.

For use in the bleaching of mechanical pulps there have also been disclosed
activators that together with hydrogen peroxide produce peracids. Such a method is
disclosed, for example, in publication Appita Journal Vol. 51, No. 4, pp. 306 — 310
(C. Leduc et al.). The method aims at increasing pulp brightness. The method also
has the disadvantage of considerably large doses of chemicals.

There have also been presented bleaching methods based on peracid, aiming at
improving the brightness of the pulp as compared with conventional bleaching
methods. Such a method is disclosed, for example, in publication Pulp and Paper
Magazine of Canada, Convention Issue, 1972, pp. 123 — 131, and in issue 3/1968,
pp. 51 - 60, of the same magazine. The peracid doses used in these methods are very
large, typically 1 % (i.e. 10 kg/ton of pulp), and thus they dissolve a considerable
amount of lignin from the surfaces of fibers. Furthermore, these methods aim at
increasing the brightness of the pulp, i.e. bleaching.

Furthermore, from publication WO-00/77301 Al there is known a method for
improving the opacity of mechanical pulp by adding a percarboxylic acid to a
bleaching solution that contains hydrogen peroxide or by treaﬁng with a
percarboxylic acid a mechanical pulp that has been bleached with hydrogen
peroxide or dithionite. This process produces paper having a high opacity.

The object of the present invention is to provide a process for manufacturing liquid
packaging board, whereby in particular the resistance of the board to the penetration
of liquid is improved. In the manufacture of liquid packaging boards, the important
parameters include so-called lactic acid REP and peroxide REP, which describe the
penetration of lactic acid and peroxide solutions into the board. In terms of the
usability of liquid packaging board it is essential that liquids cannot penetrate into
the board. It has now been observed unexpectedly that by treating the board pulp
with a small dose of a percarboxylic acid and by carrying out thereafter sizing with
a mixture of a resin size and a neutral size, a surprising improvement can be
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achieved in this respect. The essential point of the invention is that the surface of
the fibers in the board pulp is first modified by a percarboxylic acid treatment,
whereafter the sizing is carried out with the said sizing composition.

In the peracid treatments known from the above-mentioned publications, the object
has in the main been to increase brightness or to improve opacity or to inhibit
microbial growth by using the peracid as a biocide. The 1nvention specifically
relates to a procedure wherein, in connection with the manufacture of liquid
packaging board, a percarboxylic acid treatment is used for modifying the surface of
fibers in a lignin-containing board pulp for the purpose of sizing.

In accordance with the invention there is thus provided a process for the
manufacture of liquid packaging board, wherein a board pulp is treated with a
percarboxylic acid by adding to the pulp a percarboxylic acid in an amount of
0.5-5 kg/ton of dry pulp, indicated as a 100 per cent percarboxylic acid, whereafter,
or simultaneously with the percarboxylic acid treatment, sizing is carried out with a
combination of a resin size and a neutral size, which is followed by board forming.

According to the invention, the sizing with a combination of a resin size and a
neutral size is preferably carried out after the percarboxylic acid treatment.

In the sizing it is possible to use a mixture of a resin size and a neutral size, or they
can be added to the pulp separately.

The board pulp used may be a mechanical pulp such as groundwood (SGW, PGW),
refiner mechanical pulp (TMP) or chemi-mechanical pulp (CTMP) or an
unbleached chemical pulp, or mixtures thereof. Together with the pulps mentioned
above it is possible to use as a mixture also chemical pulps, such as kraft pulp. The
species of wood used for the manufacture of the pulp is not of significance in terms
of the functioning of the invention.

A preferred percarboxylic acid dose is 1 — 3 kg/ton of pulp. The percarboxylic acid
used may be any moderately water-soluble percarboxylic acid. Performic acid,
peracetic acid and perpropionic acid have been found to be preferable, and
peroxide-free distillates prepared from their equilibrium solutions have been found
to be especially preferable. The process by which the percarboxylic acid is prepared
does not affect the functioning of the invention. Percarboxylic acid solutions
purified either by distillation or in some other manner or equilibrium solutions of
percarboxylic acids can be used as the percarboxylic acid. Various mixtures of
percarboxylic acids are also usable. In one variant of the invention it is possible to
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use a mixture of a percarboxylic acid and an inorganic peracid such as Caro’s acid.
In another variant of the invention, the peracetic acid can be prepared from
hydrogen peroxide and an activator such as TAED (tetra-acetylethylene diamine).

In the process according to the invention, a combination of a resin size and a neutral
size 18 used for sizing. The resin may be a resin or a reinforced resin. The neutral
size may be an alkyl ketene dimer (AKD), alkenyl ketene dimer, alkenyl succinic
acid anhydride (ASA) or alkyl succinic acid anhydride, preferably AKD. The
amounts of size used may vary within the range 1 — 10 kg/ton of dry pulp and the
pH may be within the range 3 — 11, preferably 4 — 9, depending on the process. The
resin and the neutral size may be added to the pulp mix either separately or as a
combination size. The resin/neutral size dose ratio may vary within a wide range,
and preferably the ratio is, on the basis of weight, 9:1 — 1:9. It is also self-evident
that the point at which the size is added or the order in which the other chemicals
are added or the other run parameters of the paper machine do not as such affect the
functioning of the invention. What is essential in the invention is that after the
percarboxylic acid treatment the pulp mix is directed to the board manufacturing
process, wherein a neutral size, preferably AKD, and a resin size are used for the

sizing.

According to the invention the procedure may also be that a portion of the board
pulp 1s treated with a percarboxylic acid, and this treated pulp is subsequently
combined with a board pulp that has not been treated with a percarboxylic acid, and
thereafter the pulp mix is sized. In this case, for example, a mechanical pulp may be
treated with a percarboxylic acid and be combined with a chemical pulp that has not
been treated with a percarboxylic acid.

In one preferred embodiment of the invention the percarboxylic acid treatment
and/or the sizing step is carried out in the presence of an agent that stabilizes the
percarboxylic acid. Such a stabilizing agent may be various complexing agents,
such as DTPA or EDTA, or phosphonates, such as DTPMPA, N-bis-
[(1,2-dicarboxyl-ethoxy)-ethylJamine, N-tris-[( 1,2-dicarboxyl-ethoxy)-ethyl]amine.
It 1s also possible to use as the stabilizing agent salts of alkaline-earth metals, such
as calcium compounds, for example calcium acetate or calcium carbonate, or
magnesium compounds, for example magnesium sulfate, or aluminum compounds,
such as alum. The complexing agents may also be used in the form of their alkaline-
earth metal salts. An especially preferred embodiment of the method according to

the invention is to add the complexing agents at the same time as the s1zing mixture.
The invention also relates to a procedure wherein an aluminum-containing
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compound, such as alum, is added to the pulp either in connection with the
percarboxylic acid treatment or thereafter.

The consistency of the board pulp at the stage at which the percarboxylic acid is
added may be 0.1 - 40 %, and the temperature may be 20 — 100 °C. As was pointed
out above, the pH of the stock may be, depending on the process, 3 — 11, preferably
4 — 8. The suitable reaction time is 1 — 300 minutes, depending on the process. The
delay between the percarboxylic acid treatment and the sizing does not substantially
affect the functioning of the invention; the percarboxylic acid treatment can be
carried out simultaneously with the sizing.

According to the invention there is additionally provided a process by which the
resistance of liquid packaging board to the penetration of liquid 1s improved, and in
which, 1n connection with the board manufacture, the board pulp is treated with a
percarboxylic acid by adding to the pulp a percarboxylic acid in an amount of
0.5-5kg/ton of dry pulp, indicated as a 100 per cent percarboxylic acid,
whereafter, or simultaneously with the percarboxylic acid treatment, sizing is
carried out with a combination of a resin size and a neutral size.

In methods according to the invention the purpose of the percarboxylic acid is not to
bleach the pulp; the purpose is to modify the surface of the fibers to a suitable state

betore the sizing. Thereafter the pulp mix is sized with a suitable sizing composition
that contains a resin size and a neutral size, preferably AKD. In addition to an
improved sizing result the use of a percarboxylic acid reduces microbial activity in
the paper machine and reduces the odor of the board.

Owing to the small dose of percarboxylic acid in the method according to the
invention, the percarboxylic acid does not dissolve lignin, etc., out of the pulp, in
which case it also does not interfere with the board manufacturing process. It is
especially advantageous to use percarboxylic acid solutions that have been purified
so that they contain only the percarboxylic acid concerned and water. In this case
the percarboxylic acid addition does not have a significant effect on the pH of the
stock, and there will be no excess COD in the process. The invention differs from
known methods based on peracids specifically in that its object is not to increase
brightness but to make the sizing more effective so that the penetration of liquids
into the board will be less.

The process according to the invention is not a bleaching process, and the chemicals
used in the actual bleaching of the pulp do not have any effect on the functioning of



10

15

20

25

CA 02414637 2002-12-18

6

the process. A mechanical pulp may be bleached with dithionite, peroxide,
dithionite and peroxide, or it may be completely unbleached. Also, the chelating or
other auxiliary agents used in the preparation of the pulp have no effect on the
functioning of the invention.

The invention is described below in greater detail with the help of examples. In the
present description the percentages are percentages by weight, unless otherwise
specified.

Example 1

A CTMP pulp was treated with perpropionic acid before sizing. The perpropionic
acid used had been prepared by distillating an equilibrium solution of perpropionic
acid; the solution did not contain significant amounts of free peroxide or propionic
acid. A mixture of a CTMP pulp and an unbleached softwood kraft pulp was sized
with a resin-AKD system (Ref.) and with a combination size (Comb.). Lactic acid
REP and peroxide REP were determined from the sheets; they describe the
penetration of lactic acid and peroxide solutions into the sheet. The results are

shown in Table 1.

Table 1
M Ref. 5/3 Cmb. S/3
1A H,0, |LA
121
037 (101  |081

Pulp mix: CTMP 40 %, unbleached softwood kraft pulp 60 %

PPA treatment/CTMP: 60 min, 60 °C, consistency 5 %, dPPA 3.3 kg/ton of pulp,
pH 7.2

Sizing at a consistency of 0.3 %, grammage of sheets 130 g/m°

Ref. 5/3: Alum 6.5 kg/ton of pulp + resin size 5 kg/ton of pulp + Hydrores 360M
3 kg/ton of pulp (AKD)

Comb. 5/3 (combination size): resin size 5 kg/ton of pulp + AKD 3 kg/ton of pulp
LA = lactic acid REP, 1 h, 1 % lactic acid solution, room temperature

H,0, = peroxide REP, 10 min, 35 %, 70 °C
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From the results it can be observed that the PPA treatment clearly improved

peroxide REP.

Example 2

A CTMP pulp was treated with peracetic acid before sizing. The peracetic acid had
been prepared by distillation of an equilibrium solution of peracetic acid; the
solution did not contain significant amounts of free peroxide or acetic acid. A
mixture of the CTMP pulp and an unbleached SA pulp was sized both with the
resin+AKD system (Ref.) and with combination sizes (Comb.). Lactic acid REP and

peroxide REP were determined from the sized sheets. The results are shown in

Table 2.

Table 2
Pulp

PAA-treated (2)

o
Untreated (1) 10.34 1.23

PAA-treated (1)[0.32  [099
Untreated (2)

Ref. 4.2/2.5

Untreated (3) |

PAA-treated (3) |

LA = lactic acid REP
H202 = peroxide REP

Comb. 5/3
(5+3)

Comb. 1/3

(1): pulp mix CTMP 50 % and unbleached SA pulp 50 %
PAA treatment/CTMP: 60 min, 60 °C, consistency 5 %, dPAA 3 kg/ton, pH 7
Sizing at a consistency of 0.3 %, grammage of the sheets 130 g/m’

Ref. 4.2/2.5: alum 5.5 kg/ton of pulp + resin size 4.2 kg/ton of pulp + AKD

2.5 kg/ton of pulp

(14 +4.1) i
LA [H,0,
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(2): pulp mix CTMP 40 % and unbleached SA 60 %
PAA treatment/CTMP: 60 min, 60 °C, consistency 5 %, dPAA 3 kg/ton, pH 7.2
Sizing at a consistency of 0.3 %, grammage of the sheets 130 g/m”

Comb. 5/3 (combination size): resin size 5 kg/ton of pulp + AKD 3 kg/ton of pulp

(3): pulp mix: CTMP 40 %, unbleached SA 30 %, reject 30 %

PAA treatment/CTMP: 5 min, 80 °C, consistency 3 %, dPAA 3 kg/ton
Sizing at a consistency of 0.3 %, grammage of the sheets 130 g/m’
Comb. 1/3 (combination size): resin 1.4 kg/ton + AKD 4.1 kg/ton

It can be seen from the results that especially the peroxide REP was improved by
the PAA treatment.

Example 3

An unbleached softwood kraft pulp was treated with peracetic acid before sizing.
The pulp was sized with a resin+AKD system. Lactic acid REP and peroxide REP
were determined from the sheets. The results are shown in Table 3.

Table 3

PAA-treated

'H,0,

Pulp: unbleached softwood kraft pulp |
PAA treatment: 10 min, 60 °C, consistency 5 %, dPAA 3 kg/ton, pH 7
Sizing at a consistency of 0.3 %, grammage of the sheets 130 g/m”

Ret. 4/0.8: alum 4.8 kg/ton + resin 4 kg/ton + AKD 0.8 kg/ton

It can be seen from the results that with softwood kraft pulp peroxide REP
improved in the PAA treatment.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A process for manufacturing liquid packaging board, characterized in that a
board pulp is treated with a percarboxylic acid by adding to the pulp percarboxylic
acid in an amount of 0.5 — 5 kg/ton of dry pulp, indicated as a 100 per cent

percarboxylic acid, whereafter, or sitmultaneously with the percarboxylic acid

treatment, sizing is carmed out with a combination of a resin size and a neutral size,
which 1s followed by board forming.

2. The process according to claim 1, characterized in that the sizing is carmned
out after the percarboxylic acid treatment by using a mixture of a resin size and a

neutral size.

3. The process according to claim 1 or 2, characterized in that the neutral size
1S an alkyl ketene dimer, alkenyl ketene dimer, alkenyl succinic acid anhydride or

alkyl succinic acid anhydnde.

4, The process according to any one of claims 1 to 3, characterized in that the

board pulp is mechanical pulp or an unbleached chemical pulp or a mixture thereof.

d. The process according to any one of claims 1 to 4, characterized in that the

percarboxylic acid is performic acid, peracetic acid or perpropionic acid.

6. The process according to claim 5, characterized in that the percarboxylic
acid is distilled peracetic acid.

7. The process according to any one of claims 1 to 6, characterized in that the
percarboxylic acid 1s added to the board pulp in an amount of 1 - 3 kg/ton of dry pulp,

indicated as a 100 per cent percarboxylic acid.
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8. The process according to any one of claims 1 to 7, characterized in that the

consistency of the board pulp in connection with the adding of percarboxylic acid
15 0.1 — 40 %.

9. The process according to any one of claims 1 to 8, characterized in that the

pH at the said sizing step 1s within the range 3 — 11.

10.  The process according to claim 9, characterized in thathe pH1s 4 - 9.

11.  The process according to any one of claims 1 to 10, characterized in that 1n
connection with the sizing step there 1s added one or more agents stabilizing the

percarboxylic acid.

12. The process according to claim 11, characterized in that the one
or more agents stabilizing the percarboxylic acid comprises a complexing

agent or an alkaline-earth metal compound.

13.  The process according to any one of claims 1 to 12, characterized in that n

connection with the sizing step there is added one or more aluminum compounds.

14.  The process according to claim 13, characterized 1n that the one or more

aluminum compounds comprises alum.

15. A process for improving the resistance of liquid packaging board to
liquid penetration, characterized in that in connection with the manufacture of
board, a board pulp is treated with a percarboxylic acid by adding to the pulp
percarboxylic acid in an amount of 0.5 — 5 kg/ton of dry pulp, indicated as a 100
per cent percarboxylic acid, whereafter, or simultancously with the
percarboxylic acid treatment, sizing 1s carried out with a combination of a resin

size and a neutral size.
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