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SiliconeDefinition
 Silicone is a term used much like plastic - it covers a lot of material. Silicone can be used
 for lubricating oils, caulking, heat tiles on the space shuttle and yes, breast implants. Oh,
 and there may be a few kitchen uses also.
 Silicone softeners
 None-ionic and cationic examples of silicone softeners are shown in Fig.-3.They provide very
 high softeners, special unique hand, high lubricity, good sewability, elastic resilience, crease
 recovery, abrasion resistance and tear strength. They show good temperature stability and
 durability, with high degree of permanence for those products that form cross linked films
 and a range of properties from hydrophobic tohydrophilic.
 Fig .Chemical structures of typical silicone softeners.
 Silicones provide textile substrates with a combination of soft handle, smoothness, gloss,
 fullness, elasticity and sewability with excellent permanence at the same time. A soft, flowing
 handle can be an influential criterion when purchasing textiles. At a time of more demanding
 consumer claims, silicones are increasingly common as textile softeners. A decisive share of
 these silicones in textile finishing is allocated to the amino-modified polydimethylsiloxanes.

Page 2
                        

The softening effect of the silicone oils is based on their slide performance both on the fibre
 surface and in the fibre itself. Amino-functional groups linked to polydimethylsiloxanes
 enable an improved orientation and substantively of the silicone on the substrate. This leads
 to an optimally soft handle and is often described by the term “super soft”. The mainly used
 aminoethylaminopropyl-functional silicones (–Si(CH2)3NHCH2CH2NH2) may contribute to
 the yellowing of the textile, especially white goods, at the drying temperatures customary in
 textile finishing. While the tendency to yellowing of this type of amino-functional silicone
 may be minimized through optimizing various parameters, such as amine content, viscosity
 and formulation, it cannot be avoided altogether, however. The soft handle of this type of
 silicone is accompanied by a certain hydrophobing of the fibres. Since the moisture content
 of clothing textiles etc. is determined by the transport of the moisture away from the skin, the
 hydrophilic property of the fibres is crucial to the wearing comfort. Although silicones in
 textile finishing have originally been valued due to their water-repelling properties, the trend
 in soft handle finishing is towards more hydrophilic silicones. Dirt should be easy to remove
 from textiles. This presupposes a slight affinity of the fibres for oily dirt. The soil-release
 properties of textiles are affected by the finishing. Generally, with silicone softeners, a
 parallel can be observed between reduced hydrophoby and improved soil-release values. In
 the application, aminofunctional silicones are generally applied to the textile substrate in the
 emulsified state. Then the drying and heat setting takes place. At the high drying
 temperatures found upon contact with atmospheric oxygen, a more or less strong thermal
 yellowing (dependent on the amino group content) is observed, which is more disturbing on
 white goods in particular. This thermal yellowing is attributed to an oxidative breakdown of
 the amino-functional pendant groups under the formation of chromophoric groups. The
 tendency to yellowing is particularly acute with the aminoethylaminopropyl group and has to
 do with the arrangement of the two amino groups (bridged primarily and secondarily via
 ethenes) preferred for oxidative chromophore formation. The sensitivity of amino groups to a
 thermooxidative breakdown can be affected by the number and type of alkyl substituents on
 the nitrogen as well as by the use of protective group techniques such as acylation reactions.
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Fig. 1: The synthesis of cyclohexylaminopropyl functional Silicone.
 Assigned to amino-functional silicone softeners, the following approaches present
 themselves: synthesis of new, variously substituted amino-functional polysiloxanes. The
 product class of the cyclohexylaminopropyl- functional silicone oils demonstrates a
 combination of finishing effects relevant to textile softening. These involve a soft handle,
 combined with a degree of whiteness at low hydrophoby and good soil-release values.
 Cyclohexylaminopropyl-functional silicone oils can be manufactured as shown in Fig. 1.
 Varying the parameters of polymerization (viscosity), amine content and terminal group
 reactivity
 (Me3Si-terminated or MeOHSi/HOSi-terminal) allows product types that meet special
 requirements to be accessible.Alkylation reactions represent one possibility of increasing the
 degree of substitution of the aminoethylaminopropyl function. In addition, the reaction with
 epoxides (alkyl oxides, glycidol, epoxy-functional silanes and siloxanes) is proposed among
 other things in order to reduce thermal yellowing (Fig. 2).
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Alkylation reactions of this type occur relatively unspecifically so that a reaction takes place
 with both the primary and the secondary amino group while multiple alkylations right down
 to quaternization may occur. To convert an essential part of the primary amino group into a
 higher degree of substitution, an overall high degree of conversion is needed. The
 unfavorable arrangement of the two amino groups with respect to thermal yellowing in the
 form of an ethane bridge remains intact, with the result that only moderate improvements
 in whiteness can be expected. It is also a disadvantage in processing terms that a strong
 viscosity increase occurs with the inevitable pre-reaction of the amine and epoxide
 components, which can negatively affect the ensuing emulsification. With the finishing,
 moreover, undesirable roller deposits may come about due to premature cross linking
 reactions. For the reasons specified, therefore, the direct synthesis of silicone oils containing
 only secondary amino groups is preferred to the subsequent alkylation of amino-functional
 silicone oils. The stability of amino groups towards thermo oxidative breakdown can be
 significantly increased by acylation, i.e. conversion into amino groups. This principle is also
 transferable to amino functional polysiloxanes. Essentially, this involves acylation with acetic
 acid hydrideg-,b utyrolactone and ethylenecarbonate (Fig. 3) (according to Lauterschläger,
 Bindl and Huhn).
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Properties
 • A new class of anionic softeners.
 • Expensive
 • It gives improved wrinkle recovery also.
 • Initially polydimethylsiloxane(PDMS) was used as softener.
 • Later amino functional Silicone softener was developed which gives high lubricity
 with small proportions.
 • It is more expensive.
 • It gives an extremely soft hand.
 Remarks: Silicone softener is found in market at emulsion form
 Silicone emulsion is two types
 • Micro emulsion
 • Macro emulsion
 Micro emulsion
 • It is clear in appearance
 • It's particle size is less than 40 nm
 • This emulsion gives inner softness as it penetrates into the fiber.
 Macro emulsion
 • It is milky in appearance
 • It's particle size is in the range between 150-250 nm
 • It gives surface softness as it covers the fiber.
 Different Types of Softener
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Polydimethyl Silicon
 Polydimethyl Silicon is a highly concentrated silicone softener in gel form. It is made from
 premium quality of silicone which gives excellent softness and surface smoothness to
 garments and fabrics. It is highly exhaustible.
 Advantages
 • Imparts durable soft handle
 • Imparts superior smooth feel
 • Increases crease recovery
 • Increases shade depth and brilliancy when used on dyed fabric/garments
 Properties
 Appearance Transparent liquid
 Composition Blend of amino silicones and urethane
 Ionicity Non-ionic
 pH (1% solution) 7.0 ± 1.0
 Solubility Soluble in water
 Application pH range 4.5-5.5
 Solid Content 42%
 Application Methods
 Polydimethyl Silicon can be applied by exhaust as well as by padding method.
 Exhaust method
 Polydimethyl Silicon 1-4 % (owg)
 Temperature 45° - 50°C
 pH 5 - 5.5
 Time 20 - 30 min
 Padding method
 Polydimethyl Silicon 10-40 g/l
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pH 5 - 5.5
 Storage & Handling Precautions
 • Store in cool place and avoid storing in direct sunlight
 • The shelf life of Polydimethyl Silicon is two years under recommended storage
 • The usual precautions in keeping chemicals away from eyes and skin should be
 observed
 Polydimethylsiloxane
 Polydimethylsiloxane is a silicone softener in transparent gel form. It is made from premium
 quality of silicone which gives excellent surface softness and bulk to garments and fabrics
 with durable softness. It is highly exhaustible.
 Advantages
 • Imparts a bulky touch
 • Imparts smooth feel
 • Imparts crease recovery
 • Increases shade depth and brilliancy when used on dyed fabrics/garments
 Properties
 Appearance Transparent Liquid
 Composition Blend of amino silicones and urethane
 Solid content 80%
 Inocity non - ionic
 pH (1% solution) 7.0 ± 1.0
 Solubility Soluble in water in any proportion
 Application pH range 4.5-5.5
 Application
 Polydimethylsiloxane can be applied by exhaust as well as by padding method.
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Exhaust method
 Polydimethylsiloxane 1 - 4 % (owg)
 Temperature 45°-50°C
 pH 5 - 5.5
 Time 20 - 30 min
 Padding method
 Polydimethylsiloxane 10-40 g/l
 pH 5 - 5.5
 Storage & Handling Precautions
 • Store in cool place, avoid storing in direct sunlight
 • The shelf life of Polydimethylsiloxane is two years if stored properly
 • The usual precautions in keeping chemicals away from eyes and skin should be
 observed
 Non-ionic Silicon Softener
 Non-ionic Silicon Softener is an economical silicone softener in paste form. It gives excellent
 limp and surface smoothness to garments and fabrics.
 Advantages
 • Imparts a soft touch
 • Imparts smooth feel
 • Imparts crease recovery
 Properties
 Appearance Transparent viscous liquid
 Composition Blend of amino silicones and urethane
 Ionicity Non-ionic
 pH (1% solution) 7.0 ± 1.0
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Solubility Soluble in water in any proportion
 Application pH range 4.5-5.5
 Solid Content 70%
 Application Methods
 It should be pre-diluted with water to 1:3 ratios. The diluted Non-ionic Silicon Softener can
 be applied by exhaust as well as by padding method.
 Exhaust method
 Non-ionic Silicon Softener 3 - 4 % (owg)
 M:L ratio 1:1
 Temperature 45° - 50°C
 pH 5 -55.5
 Time 20-30 min
 Padding method
 Non-ionic Silicon Softener 20 - 40 g/l
 M:L ratio 1:1
 pH 5 -5.5
 Storage & Handling Precautions
 • Store in cool place and avoid storing in direct sunlight.
 • The shelf life of Non-ionic Silicon Softener is one year if stored properly.
 • The usual precautions in keeping chemicals away from eyes and skin should
 beobserved.
 Nonionic polysiloxane with amino groups
 Nonionic polysiloxane with amino groups is a highly concentrated silicone softener in gel
 form. It is made from premium quality of silicone polymers, which gives excellent softness
 and surface smoothness to garments and fabrics. It is highly exhaustible.
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Advantages
 • Imparts durable soft handle
 • Imparts superior smooth feel
 • Increases crease recovery
 • Increases shade depth and brilliancy when used on dyed fabric/garments
 Properties
 Appearance Transparent gel
 Composition Blend of amino silicones and urethane
 Ionicity Non-ionic
 pH (1% solution) 7.0 ± 1.0
 Solubility Soluble in water
 Application pH range 4.5 - 5.5
 Application Methods
 Nonionic polysiloxane with amino groups can be applied by exhaust as well as by padding
 method.
 Exhaust Method
 Nonionic polysiloxane with amino groups 1 - 4 % (owg)
 Temperature 45°-50°C
 pH 5 - 5.5
 Time 20 - 30 min
 Padding method
 Nonionic polysiloxane with amino groups 10 - 40 g/l
 pH 5 - 5.5
 Storage & Handling Precautions
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• Store in cool place and avoid storing in direct sunlight
 • The shelf life of Nonionic polysiloxane with amino groups is two years under
 recommended storage
 • The usual precautions in keeping chemicals away from eyes and skin should be
 observed
 Microemulsion with amino groups
 Microemulsion with amino groups is a silicone softener in transparent liquid form. It is made
 from superior quality silicone polymers, which gives excellent inner softness and lumpy
 surface smoothness to garments and fabrics. It is highly exhaustible.
 Advantages
 • Imparts smooth feel to fabric
 • Imparts crease recovery property
 • Increases shade depth and brilliancy when used on dyed fabric/garments
 Properties
 Appearance Transparent Liquid
 Composition Blend of amino silicones and urethane
 Ionic Non-ionic
 Solid content 40%
 pH (1% solution) 7.0 ± 1.0
 Solubility Soluble in water in any proportion
 Application pH range 4.5-5.5
 Application Methods
 Microemulsion with amino groups can be applied by exhaust as well as by padding method:
 Exhaust application
 Microemulsion with amino groups 0.5 - 2 % (owg)
 Temperature 45°-50°C
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pH 5 - 5.5
 Time 20 - 30 min
 Padding application
 Microemulsion with amino groups 5 - 20 g/l
 pH 5 - 5.5
 Storage & Handling Precautions
 • Store in cool place and avoid storing in direct sunlight
 • The shelf life of AmericosNanosoft 950 I is two years if stored properly
 • The usual precautions in keeping chemicals away from eyes and skin should be
 observed
 Aminofunctionalpolysiloxane
 Aminofunctionalpolysiloxane is a special silicone softener in liquid form. It is made from
 premium quality silicone and hence, it gives excellent softness, surface smoothness and bulky
 and bouncy finish to the garments and fabrics. It can be applied by both exhaust and padding
 method.
 Advantages
 • Imparts excellent softness to fabric and bulky & bouncy finish to the garments and
 fabrics
 • Imparts smooth feel to fabric
 • Enhances crease recovery angle significantly
 • Increases shade depth and brightness when used on dyed fabric/garments
 • It provide excellent result to the white fabric
 • It helps to retain back staining when applied on denim
 Properties
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Appearance Milky
 Composition Blend of amino silicones and urethane
 Ionicity Non-ionic
 pH (1% solution) 7.0 ± 1.0
 Solubility Soluble in water in any proportion
 pH 4.5 - 5.5
 Solid Content 40%
 Application Methods
 Aminofunctionalpolysiloxane can be applied by exhaust method as well as by
 paddingmethod.
 Exhaust application
 Aminofunctionalpolysiloxane 1-4% (owg)
 Temperature 45°-50°C
 pH 5-5.5
 Time 20-30 min
 Padding application
 Aminofunctionalpolysiloxane 10-40 g/l
 pH 5-5.5
 Storage & Handling Precautions
 • Store in cool place and avoid storing in direct sunlight
 • The shelf life of Aminofunctionalpolysiloxane is two years.
 • The usual precaution in keeping chemicals away from eyes and skin should be
 observed.
 Elastomer Silicones
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Elastomer Silicones is a special softening agent which imparts leather like softness. It also
 imparts good bulk along with soft hand. Since Elastomer Silicones is a nonionic based
 product, it has a very good compatibility with other textile auxiliaries, and hence, it does not
 cause any process troubles. Elastomer Silicones enhances crease recovery property and also
 the tear strength markedly.
 Advantages
 • It imparts leather like bulky and soft hand
 • It is compatible with silicone and cationic products used in finish formulation
 • It does not influence dye fastness, rather it improves the color depth
 • It does not modify typical fabric properties
 • Increases the tear strength of the fabric substantially
 • It can be effectively used on dyed garments
 • Provides excellent surface smoothness
 Properties
 Appearance White liquid
 Composition Special urethane type chemical compound
 Ionicity Non-ionic
 Solubility Soluble in water
 Application
 The dosage requirement of Elastomer Silicones varies with the type of material and the
 structural construction, but the recommended concentration is 1-2 %.
 Storage & Handling Precautions
 • Store in cool place
 • Avoid storing in direct sunlight
 • It should be Stored at ambient temperature
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• The usual precautions in keeping chemicals away from eyes and skin should be observed
 SYNTHOSILKY
 Feature
 • SYNTHOSILKY is a non-yellowing amino silicone softener.
 • SYNTHOSILKY imparts a rich soft feel other fabrics.
 • SYNTHOSILKY gives durable finish to the fabrics
 Other Silicon Softener
 ZYSIL 1010 - Silicon Softener for Good Hand feel
 ZYSIL 1025 - Silicon Softener for Better Hand feels.
 ZYSIL 1035 - Amino Silicon with Good Bouncing Properties
 ZYSIL CONC - Concentrated Silicon for High Soft & Silky Feel.
 ZYSIL ULTRA - Concentrated Amino Silicon with Bouncy Feel & Good Draping
 Properties
 ZYTAX ZHK - Non-Yellowing Non- Ionic and Hydrophilic Silicon for Cool Finish Suitable
 Both for Full White & Dyed Fabrics
 ZYTAX ZYN - Non- Yellowing and Ionic Silicon Highly Suitable For Full White Materials
 without Effective Shades.
 ZYTAX ZPS - Polymeric Softening Agent for High Soft Feel.
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