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The present invention provides a method for preventing or decreasing scale formation on process surfaces in manufacturing process of
paper, board or the like, in which method performic acid is used as an antiscaling agent.

Esilld oleva keksintd tarjoaa menetelmén saostuman muodostumisen ehkéisemiseksi tai vihentamiseksi prosessipinnoilla paperin,
kartongin tai vastaavan valmistusprosessissa, jossa menetelméassa permuurahaishappoa kaytetdan antiskalanttiaineena.
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METHOD FOR PREVENTING SCALE FORMATION

The present invention relates to a method for preventing scale formation on
process surfaces in manufacturing process of paper, board or the like according to

preamble of the enclosed independent claim.

Scaling denotes the formation of inorganic deposits on process surfaces, and it is
often a serious problem in water-rich industrial processes, such as paper and
board manufacture. In the paper and board manufacture especially the recent
trend towards closed process water circulation has increased the problems

relating to the scale formation.

One of the most common scale forming compounds in paper and board
manufacture is calcium carbonate. Calcium carbonate is commonly used as filler
in the stock as well as mineral pigment in coating compositions. When recycled
fibres and broke from the process are used as fibre raw material the levels of
calcium carbonate increase in the process flows as well as the risk for formation of

calcium carbonate scale on the process surfaces.

Scaling problems are normally solved by adding different antiscalant agents or
scale inhibitors to the process water flows. Typical antiscalant compounds are, for
example, different phosphonates and polycarboxylates. However, there is a
constant need for new effective methods and compounds for reducing scale

formation in paper and board manufacture.

An object of this invention is to minimise or even totally eliminate the

disadvantages existing in the prior art.

Another object of the present invention is to provide an effective and safe method
for preventing scale formation on process surfaces in manufacture of paper and

board.
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A further object of the present invention is to provide an environmentally friendly
method for preventing scale formation on process surfaces in manufacture of

paper and board.

These objects are attained with an invention having the characteristics presented

below in the characterising parts of the independent claims.

Some of the preferred embodiments of the invention are presented in the

independent claims.

Typical method according to the present invention for preventing scale formation
on process surfaces in manufacturing process of paper, board or the like uses

performic acid as an antiscaling agent.

Now it has been found out that the addition of performic acid effectively prevents,
or at least decreases, scale formation on process surfaces in manufacture of
paper and board. The results that have been obtained in paper mills suffering from
severe scaling problems have been unexpectedly good. It is highly surprising that
even small amounts of performic acid are able to successfully reduce and prevent
the scale formation. Furthermore, performic acid is a reaction product of formic
acid and hydrogen peroxide and it is fully biodegradable and corrosion safe. Thus
its use as antiscaling agent is advantageous, as it does not harm the environment

or the process equipment.

Performic acid, CH,Os3, is used in the invention as an aqueous solution. Typically
the performic acid has a concentration at least 10 %, calculated as weight to
volume, typically around 13.5 %, calculated as weight to volume. Preferably the
aqueous performic acid solution is used as an equilibrium solution comprising

performic acid, formic acid and hydrogen peroxide.

Performic acid may be added to process water of the paper or board
manufacturing process at least one process location, which comprises machine

chest, mixing chest, white water channel, wire silo, short circulation loop, white
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water storage tank, fiber recovery system and/or shower water system. It also
possible to add performic acid to process water in several different locations,

selected from locations given above.

A preparation unit for performic acid, which is suitable for use in the present
invention, has been designed by Kemira Oyj, Finland. Performic acid may thus be
prepared in the immediate vicinity of the process location where it is added to the
process water. This guarantees the high chemical efficiency of the performic acid.
Performic acid is led to the process location through suitable connections and fed

to a desired flow of process water by using suitable feeding means.

Preferably performic acid is used during normal paper or board manufacturing
process, not only during cleaning shut-downs for cleaning the process surfaces.
This means that the addition of the performic acid may be continuous, i.e.
performic acid is continuously added to the process water at at least one process
location. Alternatively performic acid may be added to the process water at

predetermined time intervals.

The addition of performic acid may be fully automated. It is possible that there is at
least one sensor which detect the amount of performic acid in the process water,
and the addition of the performic acid may be automatically adjusted according to

the information obtained from the at least one sensor.

Performic acid may be added to unfiltered process water and/or fresh water
entering the process. It is also possible to add performic acid to filtered process

water.

The amount performic acid needed for obtaining a positive antiscaling effect is low,
which is advantageous for overall process economy. The addition of the performic
acid may be in the range of 0.1 — 150 mg/|, preferably 0.3 — 100 mg/l, more
preferably 0.5 — 50 mg/l, even more preferably 0.7 — 20 mg/l. These values are
given as the final concentration of performic acid in the process flow. This means

that if the performic acid is added to the to process water in several different
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locations, the addition in one location may be lower than defined above, as long as

the final addition amount is inside the ranges defined above.

Typically the pH of the process water is > 7, preferably > 7.3, more preferably in
the range of 7.5 — 8.5, before the addition of the performic acid to the process
water flow. It has been observed that the addition of the performic acid does not
significantly change the pH of the process water. This means also that the
antiscaling effect, which obtained with the present invention, is not result of a pH
reduction, but has some other basis, which is yet not fully understood. According
to one preferable embodiment of the invention, the pH value of the process water
changes less than 1, preferably less than 0.5, more preferably less than 0.3, pH

units after the addition of performic acid.

According to one preferable embodiment of the invention performic acid is
especially used for preventing calcium carbonate scale formation. Calcium scale is
common problem in manufacture of paper and board, especially in the
manufacture of coated paper grades as well as in paper or board manufacture,
where recycled fibres and/or broke are used as raw material. The present
invention is advantageous for paper or board manufacturing processes, where the
calcium concentration in the circulating process water is in the range of 100 —
1000 mg/l, preferably 200 — 800 mg/l, more preferably 400 — 600 mg/I.

According to one embodiment, the invention is suitable for manufacturing process,
which uses a fibre stock, which comprises at least 50 weight-%, preferably at least
75 weight-% recycled fibre material, calculated on basis of dry fibre weight. For
example, the fibre material may comprise 50 — 100 weight-%, preferably 65 — 100
weight-%, more preferably 75 — 100 weight-%, recycled fibre material, calculated

on basis of dry fibre weight.

According to another embodiment, the invention is suitable for manufacturing
process, which uses a fibre stock, which comprises 100 weight-% recycled fibre

material. According to still another embodiment, the invention is suitable for
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manufacturing process, which uses a fibre stock, which comprises 100 weight-%

virgin fibre material.

As described, the performic acid effectively prevents or decreases scale formation.
It is possible the manufacturing process is free of acid wash steps. Conventionally
process surfaces are cleaned from formed scales and deposits by using acid
wash, which is performed from time to time. When the present invention is
employed, there is no need for separate acid washes, and the process may be
completely free of acid washes. This saves time and provides more effective

production process.

It has been also observed that performic acid is even able to remove old
carbonate scaling from process surfaces. This yields significant scale control and
cleanliness improvement, surprising as the effect is not based on lowering pH of

the circulating process water.

Performic acid may be used as an antiscaling agent in manufacture of printing
paper, writing paper, packaging paper or tissue paper, preferably tissue paper.
Typically tissue paper may have a grammage in the range of 10 — 40 g/m?
preferably 15 — 35 g/m?. Further, according to one embodiment performic acid may
be used as an antiscaling agent in manufacture of coated or uncoated paper or

board grades, preferably in manufacture of uncoated paper or board grades.

According to one embodiment of the present invention the performic acid is used
as an antiscaling agent for preventing scale formation on process surfaces, which
are selected from paper machine surfaces, roll surfaces, process fabrics, wires
and/or felts. It has been observed that the permeability of the wires and/or felts of

the process is further improved when performic acid is used as antiscaling agent.
EXPERIMENTAL

Some embodiments of the invention are described in the following non-limiting

examples.
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Example 1: Full-scale test in a tissue machine

A tissue machine in Western Europe is making tissue grades from 100 % deinked
pulp. The machine was experiencing severe dirt issues in final tissue product due
to extensive carbonate scaling on process surfaces. A sample of hard scale was
scraped off from machine surfaces and analysed to contain 96.8 % calcium

carbonate.

Performic acid was dosed to white water channel, machine chest and to a fibre
recovery system of the machine, i.e. to circulating process water circuits only. No
performic acid addition was made in broke flow or other storage systems. During
the experiment period visual inspections showed that scaling was reduced and

earlier regular acid washes of the machine could be omitted.

pH data from the process water before the experiment was collected on three
different days during five months preceding the performic acid treatment. The data
during the performic acid treatment was collected on about 40 separate days
during first nine months of the treatment. Table 1 shows that the average pH of the
paper making system increased after the performic acid treatment started. This
demonstrates that the surprising effect of reduced carbonate scaling due to

performic acid was not due to reduced pH of the system.

Even if the invention was described with reference to what at present seems to be
the most practical and preferred embodiments, it is appreciated that the invention
shall not be limited to the embodiments described above, but the invention is
intended to cover also different modifications and equivalent technical solutions

within the scope of the enclosed claims.
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Table 1 pH before and during performic acid treatment.
Average pH
Before treatment During treatment

Final stock chest 71 7.5
Machine chest 7.0 7.4
Flow Box 7.4 7.9
White water 7.5 8.1
Fiber recovery system 1,

Feed 7.4 7.7
Fiber recovery system 1,

Clear filtrate 7.2 7.6
Fiber recovery system 2,

Feed 7.5 8.0
Fiber recovery system 2,

Clear filtrate 7.2 8.0
Average 7.3 8.0
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CLAIMS

1. Method for preventing or decreasing calcium carbonate scale formation on
process surfaces in manufacturing process of paper or board, where pH of the
process water is > 7, characterized in using performic acid as an antiscaling
agent, whereby the pH value of the process water changes less than 1 pH unit

after the addition of performic acid.

2. Method according to claim 1, characterized in adding performic acid to process
water at least one process location comprising machine chest, mixing chest, white
water channel, wire silo, short circulation loop, white water storage tank, fiber

recovery system and/or shower water system.

3. Method according to claim 1 or 2, characterized in adding performic acid to

unfiltered process water and/or fresh water entering the process.

4. Method according to claim 1, characterized in that the pH of the process water

is > 7.3, more preferably 7.5 - 8.5.

5. Method according to claim 1, characterized in that the pH value of the process
water changes less than 0.5, more preferably less than 0.3, pH units after the

addition of performic acid.

6. Method according to claim 1, characterized in that the addition of the performic
acid is in the range of 0.1 — 150 mg/|, preferably 0.3 — 100 mg/l, more preferably
0.5 - 50 mg/l, even more preferably 0.7 — 20 mg/I.

7. Method according to claim 1, characterized in that the calcium concentration in
the circulating water is in the range of 100 — 1000 mg/|, preferably 200 — 800 mg/I,
more preferably 400 — 600 mg/I.

8. Method according to claim 1, characterized in that the process is free of acid

wash steps.
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9. Method according to claim 1, characterized in using performic acid as an
antiscaling agent in manufacture of printing paper, writing paper, packaging paper

or tissue paper, preferably tissue paper.

10. Method according to claim 1, characterized in that the manufacturing process

uses a fibre stock, which comprises at least 50 % recycled fibre material.

11. Method according to claim 1, characterized in using performic acid as an
antiscaling agent for preventing scale formation on process surfaces, which are
selected from paper machine surfaces, roll surfaces, process fabrics, wires and/or

felts.
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PATENTTIVAATIMUKSET

1. Menetelmé kalsiumkarbonaattisaostuman muodostumisen ehkaisemiseksi tai
vahentamiseksi prosessipinnoilla paperin tai kartongin valmistusprosessissa, jossa
prosessiveden pH on > 7, tunnettu siitd, ettd permuurahaishappoa kaytetaan
antiskalanttiaineena, jolloin prosessiveden pH-arvo muuttuu vdhemman kuin 1

pH-yksikkéa permuurahaishapon lisdamisen jalkeen.

2. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siitd, etta
permuurahaishappoa lisatdan prosessiveteen ainakin yhdessa prosessikohdassa,
joka kasittdd konekyypin, sekoituskyypin, kiertovesikanavan, viirasiilon, lyhyen
kierron  kierron, kiertovesiséilién, kuitujen talteenottojarjestelman ja/tai

suihkuvesijarjestelman.

3. Patenttivaatimuksen 1 tai 2 mukainen menetelma, tunnettu siitd, etta
permuurahaishappoa lisatédén suodattamattomaan prosessiveteen ja/tai prosessiin

tulevaan tuoreveteen.

4. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siité, ettd prosessiveden

pH on > 7,3, edullisemmin 7,5 — 8,5.

5. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, ettd prosessiveden
pH-arvo muuttuu vdhemmén kuin 0,5, edullisemmin vdhemméan kuin 0,3

pH-yksikkéa permuurahaishapon lisdamisen jalkeen.

6. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siitd, etta
permuurahaishapon lisdys on alueella 0,1 — 150 mg/l, edullisesti 0,3 — 100 mg/I,

edullisemmin 0,5 — 50 mg/I, jopa vielakin edullisemmin 0,7 — 20 mg/I.

7. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siitd, etta kiertoveden
kalsiumpitoisuus on alueella 100 — 1000 mg/l, edullisesti 200 — 800 mg/I,
edullisemmin 400 — 600 mg/I.
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8. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, ettd prosessi on

vapaa happopesuvaiheesta.

9. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta
permuurahaishappoa kaytetaan antiskalanttiaineena painopaperin,
Kirjoituspaperin, pakkauspaperin tai pehmopaperin valmistuksessa, edullisesti

pehmopaperin valmistuksessa.

10. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta
valmistusprosessi kayttda kuitumassaa, joka kasittda vahintdan 50 % kierratettya

kuitumateriaalia.

11. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta
permuurahaishappoa kaytetddn antiskalanttiaineena estdmaan saostuman
muodostuminen prosessipinnoilla, jotka pinnat on valittu paperikonepinnoista,

telapinnoista, prosessikudoksista, viiroista ja/tai huovista.
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