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Abstract

The article describes the preparation of new compositions based on silicone pressure-
sensitive adhesives and cellulose fibers. Self-adhesive tapes obtained on their basis
with content from 1 to 7% wt. calculated on the dry weight of the polymer in resin.
It is well known that self-adhesives on the silicone pressure-sensitive adhesives base
are high quality products used for special applications. The use of cellulose fibers was
aimed at strengthening the Si-PSA cohesion. The effect of the filler additive on the

basic properties of tapes and composition has been noted.
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Introduction

The first information about self-adhesive adhesives has been
recorded 6000 years BC in Egyptian civilization. Pressure-sensitive
adhesives (PSA) is a specific group of self-adhesive materials — first
time use in the late 19th century, where they were used as medical
tapes and dressings), which keep self-adhesive properties at room
temperature. There are many types of PSA that differ in the properties
or materials from which they are obtained. Acrylate-based pressure-
sensitive adhesives or other carbon-based polymers are known as one
of the most popular.'

It is well known that from PSA silicone pressure-sensitive
adhesives (Si-PSA) are the most commonly used adhesive for special
applications. A combination of the unique properties of silicones,
such as high Si-O-Si backbone flexibility, low intermolecular
interactions, low surface tension, excellent thermal stability and high
UV transparency, often explains why silicone PSAs have superior
performance at high- and low-temperature extremes, excellent
electrical properties, chemical resistance and outstanding weathering
resistance compared toorganic PSAs. They are inert and very
hydrophobic but still have reasonable moisture permeability.*”’

Cellulose fibers are one of the varieties of the cellulose form that
differ in their physical properties. Cellulose fibers (about 100um
long) cleaned and separated from other substances (eg lignins) are
characterized by good chemical resistance and good mechanical
properties as well as relatively low price.® Chemical and physical
modifications carried out on cellulose fibers aim to increase their
adhesion to polymer matrices. Such modifications allow the
improvement of mechanical properties of the composite.” Unmodified
cellulose fibers are used in the textile, building and paper industry.'*1?
They were used in the production of membranes for the treatment of
water on ships and industrial treatment thereof, and as a biodegradable
reinforcement in composites. The addition of cellulose fibers to
cement materials results in a decrease in plastic shrinkage, tendency
to cracking and increase in mechanical strength of concrete.®!?

In this paper commercial silicone pressure-sensitive adhesives and
cellulose fibers will be used to obtained pressure-sensitive adhesives
composition using to prepared self-adhesives tape. In the available

literature there are no reports about used cellulose fibers as filler in
obtained self-adhesives tape based on silicone pressure-sensitive
adhesives.

Materials and methods

Based composition was obtained by use commercial silicone
pressure-sensitive adhesive (acronym: PSA 529), which was product
of Dow Corning (USA) and crosslinking agent (dichlorobenzoyl
peroxide - DCIBPO) which was product of Peroxid-Chemie
(Germany) was mixed to obtain homogeneous composition containing
50 wt. % polymer (2.5 wt. % on a base of polymer content DCIBPO).
After that composition was physical modificated added cellulose
fibers (acronym: Arbocel Type UFC 100), product of J. Rettenmaier
& Sohnf (Germany) respectly from the resulting composition 1, 3,
5 or 7% wt. (calculated on the dry weight of the polymer in resin)
and mixed to obtained homogeneous composition. Then, composition
was coated with coat speed of Scm/s on polyester film (36pm), and
dried for 10 min at 110°C in drying canal. Thus obtained adhesive
film was protected with polyester film (50um). Obtained tapes were
used for further tests, i.e. adhesion, tack and cohesion measured.
To compared results tape based on composition without filler was
analogously obtained. On obtained Si-PSA viscosity and organoleptic
measurement was conducted.

Usefully properties of Si-PSA self-adhesives tape as peel
adhesion, tack, cohesion was measured according to international
standard Association des Fabricants Europeens de Rubans
Auto-Adhesifs and Fédération Internationale des Fabricants et
Transformate ursd’adhesifs et thermo-collants sur-papiers etautres
support respectively AFERA 4015, AFERA 4001 and FINAT-FTM 8§
by using Zwick-Roell Z1 machine (Germany) and machine designed
at the Laboratory forAdhesives and Self-Adhesive Materials of the
West Pomeranian University of Technology Szczecin.®'*!¢ The effect
of the filler on viscosity of composition after 90 days in order to
determine its stability (on the Brookfield viscometer) was determined
and organoleptically determined whether the filler falls over time, it’s
one of the most important properties of ready-made compositions for
companies, defining the storage capabilities of semi-finished products
(before coating).®
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Results and discussion

Influence of content cellulose fibers on viscosity and stability after
90 days of Si-PSA were collected in Table 1. In all cases of filling the
stability of the composition, organoleptically tested seemed correct
after 90 days. For high-fill samples, filler deposition was noted. All
sample tests showed a higher viscosity from the sample without filler.
The viscosity increased with the addition of the filler. This means that
if you want to store a composition with a higher degree of filling,
filler sedimentation should be expected-which means that the coating
should be mixed up again before coating. The described viscosity
increase compared to less fill samples will additionally impede mixing
and may reduce the performance of the coated compositions after
storage. In order to avoid these problems, compositions with a higher
degree should not be stored for a long time but should be coated on a
regular basis.
Table | Influence of cellulose fibers on composition PSA 529 after 90 days

Content of Viscosity

dolomite [% wt.] [Pas] Stability

0 2250 N/A

| 5950 no changes

3 6350 no changes

5 9250 filler it settles on the bottom
7 10400 filler it settles on the bottom

To have opportunity of compared reference to physically
modified compositions basic information about composition PSA
529 crosslinking by 2.5% wt. DCIBPO was collected in Table 2.1
With the addition of cellulose fibers all tape usefully properties (e.g.
adhesion, tack, and cohesion—in composition with high filling) was
decrease. Decreasing this value it improves the negative effect of the
filler on the obtained self-adhesives tape. When compared to ordinary
silicone-based pressure-sensitive adhesives,*! the pressure-sensitive
adhesives obtained (due to the bio-filler that can be weighted for a bio-
composite) do not meet the basic requirements of PSA.!51¢

Table 2 Influence of cellulose fibers on usefully properties of tapes PSA 529

Content of Adhesion to

dolomite [% wt.] steel [N/25mm] 12cK[NI  Cohesion [h]
0 15.7 83 >72

I 5.1 5.6 >72

3 46 43 >72

5 45 4.0 >72

7 4.1 3.9 39
Conclusion

Novel silicone pressure-sensitive adhesives composition and
based on them self-adhesives tapes with cellulose fibers used as a bio-
filler have been obtained. The introduction of bio-filler in the adhesive
composition was to help create technology meets the principle of
»OE”, which are efficiency, energy saving, enabling, economy and
environmental friendly,'”'® unfortunately in generally additive filler
decreased basic properties of Si-PSA as adhesion, tack and cohesion
and increasing composition viscosity. It is generally accepted that
one-sided adhesive tape must meet the basic properties (adhesion
>10N/25mm; tack >8 N/25mm; cohesion >72 hours)'* for novel tape
olny cohesion is on acceptable level, what sugest that tape can by
used in industry but not for every application. Unfortunetly cost of
production self-adhesives materials with that value of adhesion nad
tack can be unprofitable, especially due to cheap replacements already
on the market.
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