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A method of agglomerating stickies (2) in
an aqueous slurry of waste paper using at least one
long chain alcohol as an agglomerating agent to
form agglomerated particies (4) of sufficient size
that they can be readily removed from the aqueous
slurry such as by mechanical filtering means.
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METHOD OF AGGLOMERATING STICKIES IN AN
AQUEQUS SLURRY OF WASTEPAPEF

FIELD OF THE INVENTION

The present invention is directed toward a process of agglomerating an adhesive
composition known in the industry as stickies froxﬁ paper containing the same during the
pulping of waste paper. An aqueous slurry of waste paper containing particles of stickies
1s treated with an effective amount of at least one long chain alcohol sufficient to
agglomerate the stickies into sufficiently larger particles so that they can be effectively

removed from the aqueous slurry.
BACKGROUND OF THE INVENTION

Waste paper is a source of raw material used in the making of paper. Waste paper
must be treated to form a pulp and to remove contaminants therefrom to form pulp fiber

which can be processed into paper for reuse. One of the principal contaminants of waste
paper 1s ink. The removal of ink from waste paper includes steps of converting the waste
paper to pulp through the formation of an aqueous slurry. Various de-inking agents can
then be added to the aqueous slurry to remove the ink. Various de-inking agents such as
alkali metal silicates, oxidative bleaches, dispersions, higher fatty acids, and reaction
products of, for example, alkalene oxide and mixtures of natural fat or oil and polyhydric

alcohols have been used to de-ink waste paper.

Published Canadian Patent Application No. 2,101,593 identifies several prior art
methods of de-inking waste paper using a variety of de-inking agents. There is also
disclosed a process whereby de-inking is accomplished with long chain alcohols which

enable ink particles to agglomerate.

Inks employed in printed paper are principally composed of carbon and iron oxides.

Small amounts of binders including high melting point adhesives may be found in ink
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compositions. The employment of de-inking agents to form agglomerates of ink particles
has enabled the effective removal of ink from waste paper so that the cleaned fiber can be

reused in paper making processes.

One of the major problems in the recycling of waste paper is the presence' of
significant amounts of adhesive compositions or stickies in the raw pulp. Stickies.
especially those composed of pressure sensitive adhesives, are used, for example, on the
back of self-adhering stamps, on envelopes and, more recently, on self adhering note paper

sold, for example, under the tradename "Post-It".

Pressure sensitive adhestves of the type used on these products is very difficult to
remove from waste paper. Currently, stickies are removed through a mechanical filtering
process employing fine mesh screens, typically ranging from 0.004" to 0.010" in diameter.
Despite the employment of mechanical ﬁlterirjg, a significant amount of the stickies may

not be removed from the pljlp which leads to unacceptable dark spots on the recycled paper.

It would therefore be a significant advance in the art of recycling waste paper for the
development of a method of removing substantially all of the stickies in the waste paper

such as customarily found on envelopes, stick-on note paper, stamps and the like.

SUMMARY OF THE INVENTION

The present invention is generally directed to a method of removing stickies from
paper containing the same, typically recycled paper containing up to 100% recycled paper.
The papér 1s treated during pulping or thereafter with an agent particularly suited for

agglomerating stickies into larger particles of sufficient size so that they can be readily

removed from the aqueous slurry such as by mechanical filtering.

More specifically, the present invention is directed to a method of removing stickies from
a pulp slurry containing at least partially recycled paper, said method comprising: a) pulping

said paper in an aqueous slurry heated to a temperature in the range of 30°C (86°F) to
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76.6°C (170°F) at a pH of at least 7 having a solids content of from 8 to 18% by weight; b)
adding to said slurry at least one long chain alcohol selected from the group consisting of

C,,-C,, straight and branched chain alcohols in an amount sufficient to agglomerate the

-stickies in the absence of cooling; and c) passing said slurry through a separation means

comprising at least one separation device composed of a screen and a cleaner to separate
the stickies from the slurry.
In another embodiment of the invention, the agglomerated stickies have not only a

larger average size but also a larger total area than the stickies before agglomeration.

BRIEF DESCRIPTION OF THE DRAWINGS

The following drawings are illustrative of embodiments of the invention and are not
intended to limit the invention as encompassed by the claims forming part of the

application.

Figure 1 is a photocopy of a sample of stickies removed from a pulp slﬁrry showing

the shape and size of stickies under normal pulping conditions without an agglomerating

agent; and

Figure 2 is a photocopy of a sample of stickies removed from a pulp slurry showing
the shape and size of the stickies after treatment with an agglomeration agent in accordance

with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a method of agglomerating an adhesive

‘composition, known in the industry and referred to hereinafter as "stickies", in an aqueous

slurry of paper containing the same by adding an agglomerating agent. The agglomerating
agent comprises at least one long chain alcohol in an amount sufficient to cause the
agglomeration of the stickies so that they can be effectively removed from the slurry

through mechanical means such as by screens and the like. The agglomerating agent
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enables the stickies to be agglomerated into particles of sufficient hardness that a separate

cooling step 1s not required.

The waste paper 1s added to a pulper with sufficient water to provide a solids
content generally in the range of from about 4 to 18% by weight, preferably from about
8 to 15% by weight and typically about 12% by weight. The temperature of the aqueous
slurry is maintained at a temperature of at least 86°F, preferably within the range of from
about 86 to 170°F, most preferably from about 105 to 110°F. The pulper is provided with
an alkali such as sodium hydroxide sufficient to raise the pH of the pulper to at least 7,
preferably from about 7 to 12, most preferably from about 10 to 11. Additional additives
may be provided to the puilper such as metal chelating agents and the like according to
need.

In accordance with the present invention, at least one long chain alcohol is added
to the aqueous slurry of waste paper pulp, preferably in the absence of cooling, in an
amount sufficient to agglomerate the stickies so that they have a larger size and total area
to facilitate removal from the slurry. The long chain alcohols typically have a carbon
length of from C,, to C,,. A preferred agglomerating agent is a mixture of C,, and C,4 long

chain alcohols.

The alcohols empiloyed in the present invention can be straight or branched chained
and can also have one or more substituents thereon which do not affect the agglomeration
ability of the alcohols. Typical substituents include alkyl groups, ester groups and amide
groups. It should be noted that the substituents should not include excess acid groups
because the pulper 1s required to operate at a pH in the neutral to alkaline range (i.e. a pH
of at least 7.0).

The amount of the long chain alcohol must be sufficient to cause agelomeration of
the stickies to an extent so that the same can be removed through mechanical means such

as screen filtering or the like. As used herein the size of the stickies shall mean the largest
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cross-sectional area of each of the stickies particles. The total area of the stickies shall

mean the total or combined cross-sectional area of all of the stickies particles.

The change in size and total area of the stickies in accordance with the present
Invention can be observed with reference to Figures 1 and 2. Referring to Figure 1, there
is shown a photocopy of a sample of stickies as they appear in an aqueous slurry prior to
the addition of the agglomeration agent. The photocopy is made by measuring out a sample
of an aqueous slurry of waste paper and then diluting the sample to insure that the stickies
do not clog the sample screening system. The sample is diluted to a pulp consistency of
no more than about 2%. The diluted sample is then passed through a 0.006" screen
Pulmac Masterscreener. Upon compietion of screening, the filter paper 1s carefully
removed and placed face down on a sheet of Mylar. The Mylar sheet is placed on a flat
surface and a hot iron having a surface temperature of about 235°F is passed quickly

thereover two or three times so as not to cause melting of the stickies.

The filter paper is carefully removed from the Mylar sheet. A second Mylar sheet
1s placed over the first Mylar sheet. The Mylar sheets are attached together by using a
pressure-sensitive label at one of the ends of the Mylar sheets. The samples are then
cleaned manually under a stereomicroscope to remove contaminants that are not stickies
such as calcium carbonate, fiber bundles and the like. An acceptable sample for further

testing is determined by visual observation.

The sheets having the stickies thereon are imaged using any type of imaging
apparatus such as, computer generated imagers, photocopy machines, cameras and the like.
In the 1maging process, particle sizes of < 0.016mm? are eliminated due to limitations in

image scanners. The samples shown in Figures | and 2 were photocopied using a standard

photocopier machine.

As shown in Figure 1, the untreated aqueous slurry produces a sample having a
predominant amount of irregular shaped particles 2, many of which can pass through typical

screens used for filtering of the slurry.
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The addition of the agglomerating agent (i.e. long chain alcohols) in accordance with

the present invention causes the stickies to form more uniform particles of greater size (i.e.

cross-sectional area) and in some cases greater total area (i.e. total cross-sectional area).

As shown specifically in Figure 2, the stickies 4 after treatment with the
agglomerating agent exhibit a more uniform shape and are of significantly greater size and
greater total area than the untreated stickies shown in Figure 1. As a result the

agglomerated stickies 4 are larger and can therefore be more readily removed from the

aqueous slurry through conventional screens.

The amount of the long chain alcohol used in the present invention will depend upon
the concentration of stickies within the pulper. For example, the amount of the long chain
alcohol will typically be in the range of from about 0.25% by weight to 5.0% by weight,
preterably from about 0.5 to 1.0% by weight based on the total weight of the aqueous
slurry. Long chain alcohols used in the present invention are effective in removing stickies
from an aqueous pulp slurry. Examples of such stickies include acrylates, styrene-butadiene
rubbers, polyvinyl acetate, ethylene vinyl acetate, styrene acrylates, polyethylene,

isobutylenes and mixtures thereof. The long chain alcohols of the present invention are
particularly effective in the agglomeration and removal of stickies based on pressure

sensitive adhesives.

"~ The waste paper with the long chain alcohol mixed therein is pulped for a time
sufficient to agglomerate the stickies in the slurry, typically from about 5 to 90 minutes,
preferably from about 8 to 25 minutes. Additional water is added to the pulper and the
resulting slurry is typically forwarded to a holding tank for further mixing. Additional
water 1s added until the slurry has a solids content of from about 2 to 7% by weight,
typicaily about 5% by weight based on the total weight of the aqueous slurry 1n the holding
tank.

The slurry 1s then subjected to a series of cleaning steps in which the slurry is

passed through a series of coarse and then increasingly finer slot pressure screens sufficient

6
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to remove the agglomerated particles of the stickies from the flowing stream of the aqueous
slurry. For example, there can be provided a first coarse pressure screen with holes on the
order of about 0.052" followed by screening through a 0.008" slot pressure screen followed
by a further screening through a 0.006" slot pressure screen followed by passage through
a forward centrifugal cleaner. As a result, agglomerated particles comprising the stickies

and the long chain alcohols are of sufficient size so that they can not pass through at least
one of the screens and are therefore removed from the flowing stream of the aqueous

slurry. The agglomeration of particles is accomplished without having to cool the slurry
because the particles are sufficiently hard so that they can be readily removed by

mechanical means. The aqueous slurry absent the stickies is thereafter collected for use in

the production of recycled paper.

It will be understood that while the agglomerating agent is preferably added directly
to the pulper, the agglomerating agent may be added to the slurry downstream of the pulper
including just before the first screen filtering operation. It is preferred to add the

agglomerating agent to the pulper to insure good mixing with the aqueous slurry.

EXAMPLE 1

250 Ibs. of waste paper was added to a batch pulper with sufficient water warmed
to 105°F to provide the pulper with an aqueous slurry having a 12% solids content. 0.375
Ibs. of DTPA (a metal chelating agent) was added to the pulper. Sodium hydroxide was

added in an amount to raise the pH of the aqueous slurry to 11.

12.5 Ibs. of a mixture of C,, and C, long chain alcohols was added to the pulper.

The mixture was pulped for 8 minutes and samples were taken for analysis.

Thereafter, water was added to the pulper and the aqueous slurry was pumped to
a holding tank under stirring. Additional water at a temperature of 105°F was added so
that the aqueous slurry in the holding tank maintained a 5% solids content. The aqueous

slurry was held in the tank for 45 minutes and samples were thereafter taken.
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The aqueous slurry was then subjected to a series of cleaning steps with appropriate

dilution to maintain a 5% solids content. The aqueous slurry was first passed through a
coarse pressure screen having a hole size of 0.052". Thereafter, the aqueous slurry was
passed through a 0.008" slot pressure screen followed by another screening through a

>  0.006" slot pressure screen. Finally, the aqueous slurry was passed through a forward

centrifugal cleaner.

N, T

Samples of the aqueous slurry were analyzed for the stickies by screening 100g OD
samples through a Pulmac Masterscreener using a 0.006" pressure slot screening. The
collected agglomerated particles were transferred to Mylar sheets and analyzed by image

10 analysis as previously described. Results from the pulper are shown in Table 1.

AMOUNT OF
STICKIES REMOVED

3
¥
:
'z‘
&
:

Control pulper 33%

MM?
Long cham aicohol puiper 0.850 _ 2337.9 T76%

% Increase in size 440% 220%

As shown in Table 1, the average size of the agglomerates in the pulper brought

about by the long chain alcohol was 0.850mm* with a total area of 2,337.9mm’.

CONTROL EXAMPLE

The procedure of Example 1 was repeated except that the mixture of C,, and C,,

20 long chain alcohols was omitted. Samples of the aqueous slurry were taken and compared

to the samples of Example 1. The results are shown in Table 1.
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As shown in Table 1, the Control Example resuited in an average particle size of
the adhesive composition of only 0.193mm? and a total area of only 160.6mm’. Thus, the
method of the present invention resulted in an increase in particle size of 440% over the
control and an increase in total area of agglomerated particles of 1455%. Further as shown
in Table 1, the amount of stickies removed after screening through the 0.006" slot pressure
screen from the control based on total area was 33%. In accordance with the present

Invention, the addition of an agglomerating agent resulted in a stickies removal of 76 %,

which represents a 230% increase over the control.
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WHAT IS CLAIMED IS:

l. A method of removing stickies from a pulp slurry containing at least partially
recycled paper, said method comprising:
a) pulping said paper in an aqueous shurry heated to a temperature in the range

of 30°C (86°F) to 76.6°C (170°F) at a pH of at least 7 having a solids content of from 8 to
18% by weight;

b) adding to said slurry at least one long chain alcohol selected from the group
consisting of C,,-C,, straight and branched chain alcohols in an amount sufficient to
agglomerate the stickies in the absence of cooling; and

C) passing said slurry through a separation means comprising at least one
separation device composed of a screen and a cleaner to separate the stickies frorri the

slurry.

2. The method of claim 1 wherein the long chain alcohol is a mixture of C,, -C,,

alcohols.

3. The method of claim 1 comprising adding said long chain alcohol to said slurry

during the pulping step.

4. The method of claim 1 further comprising maintaining the at least one long chain

alcohol in the slurry for 5 to 90 minutes.

5. The method of claim 1 wherein the amount of the at least one long chain alcohol 1s

from 0.25 to 5.0% by weight based on the total weight of the slurry.

6. The method of claim | wherein the temperature 1s from 40.6°C (105°F) to 43.3°C
(100°F).
7. The method of claim 4 comprising maintaining the at least one long chain alcohol

in the slurry for 8 to 25 minutes.

10
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8. The method of claim 5 wherein the amount of the at least one long chain alcohol 1s

from 0.5 to 1.0% by weight.

9. The method of claim 1 comprising pulping said paper in an aqueous slurry heated

to a temperature in the range of 30°C (86°F) to 76.6°C (170°F) at a pH of at least 7 having

a solids content of from 12 to 18% by weight.

11
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