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Silicone’s flexibility and compatibility
is making it a key ingredient for pulp

and tissue manufacturing
By Dr David Wilson

structure among pulp and tissue chemicals, with elements

of both organic and inorganic chemistry. Silicones
are available in several physical forms such as emulsions,
concentrates, compounds and even encapsulated powders
providing options to suit virtually any delivery system.

Because of their dual organic and inorganic tendencies,
silicones can be manipulated in a variety of ways, and can
be combined with a broad range of organic or synthetic
materials. By grafting different functional groups onto the
silicone backbone, it is possible to create molecular structures

-I-he materials known generically as silicones have a unique

Pulp&Paper Technology

37



EHm

Chemicals

REBS BT IR I xR g 1 RE AR AT B HE K M S Bk I ER A 1R
RO R. BEMELFEHRBTRESHTRESLE, BFEFKNE
MEISEA S MEHTASH M, FMENSKIAA N AR &ETE.

PRI RE RN AT AR E R . Hik 1. IROKIEFNmE A1
EANHE. TEERREBNMEUEAEHATLURHE RS IR.

EMERBTFSEENREYENER, SERERE. RIE.
MAEREZHEERILFAROEEFAE. fl, KRR
B =S R ENE SRR AR MO, AT LIS SRR A 15 A TR AL
Tz, ATEREFEMEARR, ATLERRHKE.

HEMERSRMARZ —REIEBRIKITFIRE N . SR
AFFERANTRPRRME, MEABRIENDKE, FEEDY
M, FHURARIREN, SIESEEH. A4 REMTHREL S
f, REBEFARMNIFGEEFALLUESHIRM~R, ERE. &
T RS BRFEAM ST IR S RS,

—MRIERT, EMENESURETR T MR AT, HiE
RS A S AR A RN B9 1/3801/30. BRIZEIEIEKSN, R
BIBEIE 1R S MRS A HEK, SRR RER, BEIRITITIRE
FFERHFKT, BRI HENER F BB RR R RRR R
BHEA. 75, EYHEHTSNEMEMEEN THEMATEETERR
1), XLTERVIET T IFBE R AR R PR B EDRISORRHRME.

EAZEBRAMT, EMEENRABNRSTRBREANKE
MEFES, BRAZIRPOERREESIEER. ZFREMIK,
FEMRRENERBR, BOEREEE, R U RFER
f#, AMiEERRYEEE, LHIMREBE.

HEMELSYRBATEATHEERS . XELEMEER
SHRMMEMARER D BB, FTLIREERYE. MTEL
KELE, 100%FEEMERFERCEWF L LK, EARMEES
HHIEEM S, HENFHRIRETBE M RIRIRITEIEER,

RERBANANZREMBELESYNREECEERNSHNES. R
XEFAENFAMEATIRITIPMRR REMEHRF PR
RIEMERE. & BRERMERERATTKERTEBRBITS EREM

Environmental stewardship
is another advantage of
silicone emulsions

that yield specific characteristics. The result is a wide array of
highly effective performance additives and process aids. This
versatility also allows the development of customised product
formulations to suit specific performance and processing
criteria. Pulp and tissue formulators provide their mill customers
the freedom to select a ready-to-use emulsion or a concentrate
to meter into their process.

Most formulators have an image of silicone performance
additives as being water repellent or hydrophobic. Silicone
chemistry also offers many other variants and combinations,
including hydrophilic materials, as well as products that offer a
combination of properties to help achieve an optimum balance
for any given application.

Specific performance additives deliver improvements
in softness, water repellency, absorbency and temperature
stability. Many products offer a number of these benefits,
depending on the individual formulation.

Siliconesofferanumber ofimportant physical characteristics
for pulp washing, including excellent application, wet-out,
thermal stability and broad compatibility with a wide range
of other paper chemicals. For example, silicone polyethers are
highly surface-active silicone materials that can be used in pulp
washing formulations as effective surfactants and, as a result

of their surface active nature, improve pulp drainage.
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Silicone Surfactants as Formulation Aids
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One of the most common applications for silicones
involves their outstanding foam control capability.
Silicone antifoams are insoluble in the foaming
medium and have the ability to enter the foam
lamellae and spread across them, interfering with
foam stability and causing bubbles to coalesce. A wide
variety of products have been developed for different
process conditions in both kraft and sulfite operations,
offering a broad range of options in concentration,
viscosity, foam knockdown and persistency.

Typically effective at far lower concentrations
than competing mineral oil-based antifoams, silicone
usage levels can range from 1/3 to 1/30 of the active
ingredient volume required from oil-based additives.
In addition to providing foam control, silicones
enhance drainage on the stock washers, which results
in increased washing efficiency, reduced levels of soda
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loss and steam consumption, and can also reduce pulp
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Silicones achieve a softer, smoother feel in fissue converting
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bleaching costs via reductions in black liquor carryover to the
bleach plant. In addition, properly formulated and metered
silicone process aids are unlikely to leave residues that could
interfere with downstream paper machine operations as well
as subsequent printing or coating operations.

As digester additives, silicones improve the penetration
of cooking liquor into wood chips during pulping, which can
result in reductions in the cooking temperature or active
alkali content while cooking. Lower cooking temperatures,
resulting in lower energy requirements combined with
reductions in active alkali can together contribute to reduced
fibre degradation, which can result in improved pulp physical
properties, particularly tear strength.

Silicone compounds are used as key ingredients in antifoam
formulations. Compounds typically consist of silicone fluids
containing a very fine dispersion of powdered silica to enhance
defoaming efficiency. For non-aqueous systems, 100 per cent
active silicone concentrates have been developed that can be
used as a key ingredient in oil-based formulations designed
for aggressive foam control requirements, such as those
encountered in chemical pulping operations.

Concentrates can be considered as combinations of silicone
compounds with other key ingredients that are formulated to
provide optimum performance in the delivery system selected by
both the chemical formulator and the pulp mill. Non-aqueous
defoamers that incorporate a silicone concentrate typically
deliver many of the performance benefits associated with
water-based silicone emulsions in applications where storage
and handling of aqueous emulsions would be impractical.

Emulsions are stable mixtures of immiscible liquids
held in suspension. They can be prepared using a number
of commercially available emulsifiers and dispersions can
be formulated using polysaccharides such as xanthan gum.
Silicones are broadly compatible with other ingredients
used to manipulate properties and performance, including
silicone polyethers, hydrophobic silica, organic glycols and
other materials.

Pioneered in Europe more than 15 years ago for
brownstock washing applications, silicone process aids bring
many downstream benefits such as lower bleaching chemical
demand to obtain target required brightness levels. Further,
their desirable environmental profile has proven to be an
important benefit. They contain no detectable dibenzodioxin
or dibenzofurans and form no harmful by-products as a result
of their use. Silicones do not add to biological oxygen demand
BOD in water systems, and they have been proven safe for
wastewater treatment operations.

In tissue converting, silicones are used to achieve a softer,
smoother feel and a reduced coefficient of friction, without
sacrificing strength. They can also be added to modify
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absorbency, since silicones can be manufactured as either
hydrophobic or hydrophilic formulations.

Most new products for tissue converting are emulsions,
which have become the preferred delivery mechanism in
finishing applications for a number of reasons, particularly ease
of use. Unlike organic wax treatments that require heat melting,
silicone emulsions can be applied at room temperature.

Environmental stewardship is another advantage of silicone
emulsions, which are water-based and solvent-free. Although
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they do not biodegrade, non-volatile silicones degrade through
ongoing chemical reactions in the soil, ultimately forming
naturally occurring substances such as silicic acid silica, carbon
dioxide and water. Silicones for pulp and tissue processing are
non-toxic, and testing has shown no adverse effects on plant
growth or on terrestrial life forms such as insects or birds.
Researchers have found no risk to either free-swimming or
sediment-dwelling organisms in the marine environment.

Some suppliers have designed a separate family of products
to specifically address the processing and performance needs of
tissue applications, providing a range of options in softness, feel,
absorbency and strength. Some of these emulsions may allow
higher levels of less expensive recycled fibres without sacrificing
softness, helping to reduce overall production costs.

Dow Corning's silicone-based products and technology
are used for many applications, including pulping, coatings
and recycling, with a focus on improving end product
performance as well as processing, helping to lower costs and
increase productivity. The firm has worked with paper chemical
formulators and provided tailored technical packages that help
customers meet specific needs.

Silicones can maximise process efficiency and achieve a
number of benefits in a single formulated product. With their
versatile chemistry, physical form and delivery system, as well
as an attractive environmental profile, silicones are likely to
find increasing utility in pulp, paper and tissue applications. B

Dr David Wilson works for Dow Corning'’s European and African
pulp and tissue operations






