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The present invention relates to a process for the treat 
ment of textile materials, particularly fibres and fila 
mentS. 

It has already been proposed to employ water soluble 
or water dispersible amphipathic compounds such as are 
conventionally termed anionic, cationic and non-ionic 
Surface-active agents to assist in the processing of textile 
fibres and yarns. These agents are valuable in the proces 
sing of textile materials because of their ability to lubricate 
the fibres and to reduce static electrification. It has also 
been proposed to employ as processing assistant the 
above mentioned surface active agents in admixture with 
conventional water-insoluble oily or waxy lubricants such 
as hydrocarbon oils and waxes, natural and synthetic 
waxes, glycerides and the like. These mixtures of sur 
face active agents with oily or waxy lubricants have been 
applied to the textile materials in undiluted form and 
also as solutions in organic solvents and as aqueous dis 
persions or emulsions. 

In the case of textile materials made from synthetic 
polymer fibres having marked hydrophobic properties, 
for example textile materials composed of polyolefines, 
polyamides, polyesters and polyacrylonitrile, difficulties 
are sometimes experienced because of failure of the above 
mentioned processing assistants to spread uniformly over 
the fibres or yarns. 
We have now found that this difficulty may be overcome 

by adding to the processing assistants a proportion of a 
siloxane oxyalkylene block or graft copolymer. 

According to our invention, we provide a process for 
treating textile materials, particularly filaments and fibres 
made from synthetic linear polymers, comprising apply 
ing thereto 0.1 to 2.0% by weight of a water-soluble or 
water dispersable amphipathic compound as hereinafter 
defined, between 

10:02 and 10.1 D. and VD. 
percent by weight on the fibre of a siloxane oxyalkylene 
block or graft copolymer, wherein D is the fibre denier 
and d is the fibre density in grams per cubic centimetre, 
and optionally a minor proportion of conventional water 
insoluble oil or waxy lubricant, and if desired, other mi 
nor amounts of additives. 
The amounts of siloxane oxyalkylene block copolymers 

included in the finishing compositions depend on the de 
nier or titre of the fibre, its density, the concentration of 
dispersion or solution of the finishing composition ap 
plied to the fibre and on the amount of finishing composi 
tion which, when applied to the fibre gives optimum proc 
essing performance and yarn quality during conversion 
on textile processing equipment. 

However, this quantity should be such that when the 
optimum quantity of finish dispersion has been applied 
to the fibres from a solution or dispersion and the solvent 
has been removed by drying, the amount of siloxane 
oxyalkylene block copolymer deposited on the fibre sur 
face should be between 8x10-8 g. cm. 2 and 30x10-8 
g. cm. of the surface area of the fibre as calculated, 
for example, from its titre (denier) and density. 

Preferred amphipathic compounds are the nonionic 
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2 
agents, and preferably those which are water soluble or 
dispersible but not completely water soluble. 
For convenience it is preferred to carry out the process 

of our invention using the above mentioned compositions 
in the form of aqueous dispersions, or solutions. Concen 
trations from 0.5% to 10%, preferably not more than 
5%, are suitable. 

Suitable proportions of the ingredients of the composi 
tions are from 30% to 90% of the specified amphipathic 
compound, from 10% to 30% of silicone block copoly 
mer and, if desired, from 30% to 90% of conventional 
Waxy or oil lubricant, included in the specified amphi 
pathic compound, all percentages being calculated on the 
total Weight of composition of non-aqueous components. 

Usually it suffices to apply from 0.05% to 2% of the 
components calculated on the diluent free composition, 
by weight of the textile material. 

Using the process of our invention fibres composed, 
for example, of polyethylene terephthalate or isotactic 
polypropylene are effectively lubricated and static elec 
trification is suppressed. 

Conventional water-soluble or water dispersible amphi 
pathic compounds or surface active agents are described 
in the book entitled-'Surface Activity” (Moilliet and 
Collie), 1st Edition, 1951. 

In our invention we employ only those amphipathic 
compounds or surface active agents which contain a hy 
drocarbon radical having at least eight carbon atoms. 
The hydrocarbon may be an aliphatic, cycloaliphatic or 
araliphatic radical. Examples of suitable amphipathic 
compounds are as follows: 

Certain alkylene oxide condensates, which are prefer 
ably Water-soluble and stable at temperatures up to at 
least 100° C., including polyglycols, their esters and 
ethers; waxes; sulphated oils and waxes; lubricating oil 
containing a condensation product of 1 molecular propor 
tion of a fatty alcohol with from 1.5 to 5 molecular pro 
portion of ethylene oxide and a condensation product of 
1 molecular proportion of a fatty alcohol with from 15 
to 30 molecular proportions of ethylene oxide. 
These include condensates of ethylene and/or propyl 

ene oxides which may contain either ethylene or propyl 
ene oxide units or both and their esters, and condensa 
tion products of ethylene oxide and/or propylene oxide 
with linear or branched chain saturated or unsaturated, 
aliphatic, cycloaliphatic, aromatic or araliphatic car 
boxylic acids, amides, amines or hydroxyl or thiol com 
pounds. The aliphatic, cycloaliphatic, aromatic or arali 
phatic residue contains at least 8 carbon atoms and may 
contain further substituents such as hydroxyl, thiol, ether, 
thioether and amino groups. The amides or amines may 
contain aliphatic, cycloaliphatic, aromatic or araliphatic 
substituents but should contain at least one reactive hy 
drogen atom. 

Suitable block copolymers are more fully described in 
copending U.S. applications Serial No. 144,324 and Serial 
No. 188,526, relating to copolymers of polyethers and 
cyclic siloxanes and in U.K. patent specification Num 
bers 802,688, 804,369 and 880,022. Other copolymers 
which have been found to be especially useful include 
linear and branched block copolymers having the follow 
ing structures 

R"O(SiRO)R’ (OSiR)OR' (1) 
R" (OSiR)OR) (2) 

wherein R is a hydrocarbon residue, R', R'' and R'' are 
polyether residues having functionalities of 1, 2 and more 
than 2 respectively, and (a) is an integer of 3 or more. 

Preferred block or graft copolymers comprise methyl 
polysiloxane blocks and oxyalkylene blocks containing 
from 2 to 4 carbon atoms in the oxyalkylene units. Es 
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pecially preferred, for convenience in use, are methyl 
polysiloxane-polyoxyalkylene block or graft copolymers 
in which the polyoxyalkylene blocks are composed of 
oxyethylene units, or of mixtures of oxyethylene with 
oxypropylene or oxybutylene units and in which the poly- 5 
ether-silicone ratio is such as to give copolymers which 
are either soluble or self-dispersible in cold water. 

Examples of linear block copolymers which ar espe 
cially suitable as spreading aids in the process of this 
invention include compositions having the structure 
RivO (CnH2nO ) m (SiMe2O) p" (CH2O ) yCH2OCH2x 

(OCH2)(OSiMe2)p(OCH2n)mORv (1A) 
in which Riv is an alkyl group with up to 8 carbon atoms, 
x is an integer of 2-4 and may be the same or different 
in different units, y is an integer 0 to about 20 or 30, 
(CH2O) is a polyether residue comprised of oxyethyl 
ene and oxypropylene units in a proportion between 1:2 
and 2:1, and with a molecular weight between about 
250 and 1000, p has a value from about 4 to 12 and the 
weight ratio of total polyether blocks to total silicone 
blocks is between about 0.6 and 2.5. In the above for 
mula, when y=0 and x=3, a preferred copolymer is ob 
tained in which the Si-O-C linkage is through a sec 
ondary hydroxyl group. 
Examples of branched block copolymers which are 

especially suitable include compositions having the 
Structure 

Rv (OCH) (OSiMe2)(OCH2)mORV)3 (2A) 
wherein RV is a trifunctional organic residue derived from 30 
a polyhydric alcohol Rv (OH)3, x is as above and y is 1 
to about 10 or 20, Riv is an alkyl radical with up to 8 
carbon atoms, p has a value between about 4 and 12, 
(OCH) is a polyether residue composed of oxyethyl 
ene and oxypropylene units in a proportion between 1:2 35 
and 2:1, and having a molecular weight between about 
250 and 1500, and the ratio of total polyether blocks to 
total silicone blocks in the copolymer is between about 
1 and 4. In the above formula, the Si-O-C linkage 
is again preferably via a secondary OH group. 
Also especially useful are branched block copolymers 

having the structure 

wherein Rvi and Riv are alkyl groups with up to 8 car 
bon atoms, p has a value between about 4 and 9, 
(OCH) is a polyether residue composed of oxyethyl 
ene and oxypropylene units in a proportion between 1:2. 
and 2:1 and having a molecular weight between about 
700 and 3000 and the ratio of the total polyether blocks 50 
to the silicone block in the copolymer is in the region 
of 2 to 4. 

Examples of preferred graft copolymers are composi 
tions having the structure 

-QSIM 
(OCH2)ORiv (3) 

wherein the silicone chain is composed of a random as 
sembly of the units in brackets, (c-d) lies between about 
10 and 30, c is at least 2 and no greater than d, 
Riv is an alkyl group with up to 8 carbon atoms, 
(OCH) is a polyether residue composed of oxyethyl 
ene and oxypropylene units in a proportion between 1:2 
and 2:1, and having a molecular weight between about 
400 and 3,000, and the weight ratio of total polyether 
blocks to the silicone block in the copolymer is between 
about 2 and 5. 

Specific examples of preferred graft copolymers are 
compositions having approximately the following struc 
tire 
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The siloxane-oxyalkylene copolymers suitable for use 

in this invention may be prepared, for example, by the 
esterification of the siloxane links in polysiloxanes with 
suitable hydroxy-terminated polyethers, or by reaction of 
polysiloxanes containing silicon-bonded hydrogen with 
hydroxy-terminated polyethers with elimination of hydro 
gen, preferably in presence of known catalysts for this 
type of reaction, or by ester-interchange between hydroxy 
terminated polyethers and polysiloxanes containing lower 
alkoxy groups. 

In addition to siloxane-oxyalkylene block copolymers 
in which the polysiloxane and polyoxyalkylene blocks are 
united through. -Si-O-C-linkages, other copolymers 
in which the different blocks are united through. -Si-C- 

5 linkages may be used. Suitable copolymers of this type 
may be made by reaction of polysiloxanes containing 
silicon bonded hydrogen with unsaturated polyethers in 
presence of known catalysts for this type of condensation. 
These siloxane polyoxyalkylene copolymers linked by 

Si-C bonds, may also be made by the following methods: 
(i) Addition of alkylene oxide(s) to silanes or siloxanes 

containing Si.R-OH. 
(ii) Reaction of haloalkyl silanes or siloxanes with alkali 

metal salt of polyether alcohol. 
(iii) Addition of Si-H-containing silanes or siloxanes to 

unsaturated nitriles or lower alkyl esters followed 
by hydrolysis and esterification or by ester inter 
change with a polyether alcohol. 

Further details for preparing the above copolymers and 
their formulae are given in the following specifications: 
(i) B.P. 802.467, U.S.P. 2,846,458. 
(ii) and (iii) Belgian Patent 603,552. 
The ability of a liquid such as our water dispersible 

amphipathic compound to wet a solid in contact with air 
can be expressed by a quantity S called the Harkins 
Spreading Coefficient S=ysa- (yts--YLA) 
where ysa is the interfacial tension between solid and air 
where ys is the interfacial tension between liquid and 

solid 
where yLA is the interfacial tension between liquid and air 

In the case of fibres having an essentially circular cross 
section, liquids such as textile processing aids having a 
negative spreading coefficient do not continuously wet 
the fibre surface, but retreat into discrete droplets along 
the filaments, so that the length of a fibre is not uniformly 
lubricated or covered with a continuous sheath of, e.g., 
antistatic agent and the effectiveness of the processing 
aid is, in both these respects reduced. Further, in the 
case of hydrophobic fibres of essentially circular cross 
section, such as polyethylene terephthalate "Terylene' 
(R.T.M.) and isotactic polypropylene fibres, which have 
a non-polar surface, the quantity ?ysA is smaller than that 
for more polar fibre surfaces, such as wool, cotton and 
viscose, so that on hydrophobic fibre surfaces it is more 
difficult to obtain a film of the textile processing aid. 

In order to test the ability of amphipathic compounds 
and additives to spread on hydrophobic fibres a simple 
test has been developed as follows: 
Two dilute aqueous solutions containing between 1% 

and 5% of the compounds are prepared, one serving as 
a control and the other containing between 1 and 20% 
of a siloxane oxyalkylene block or graft copolymer, the 
percentage being based on the weight of the compound 
in the dispersion. A small amount (0.005 cc.) of the 
liquid and control are measured with a micrometer syringe 
on a horizontally laid film of fibre forming polymer. In 
the following tests biaxially oriented polyethylene tereph 
thalate and stereospecific polypropylene films were used. 
The water is allowed to evaporate at room temperature 
and the films are then heated in an oven at 100° C. for 
10 minutes. The average diameter or areas of the drops 
are then measured. Test liquids which are effective as 
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spreading agents cause the diameter of the wetted surface 
of the film to be at least two times the diameter, or four 
times the area, of the wetted surface after heating, com 
pared with the control. 
Another test involving measuring the electrical resist 

ance of a monofilament coated with a solution or disper 
sion under test, is compared with the controls. Because 
of the non-continuous droplets which are formed by the 
amphipathic compounds in the absence of an effective 
siloxane oxyalkylene block copolymer the electrical re 
sistance is higher. 
The third test is described when a suitable dispersion 

is applied to fibres which are examined for ease of tex 
tile processing and regularity as judged by "nep' content, 
frictional properties and static charge generation. 

Examples 1, 2, 3 and 4, illustrate the effect of a spread 
ing agent on the amphipathic compound when applied to 
film. 

EXAMPLE 1. 
A 4% aqueous dispersion of an amphipathic compound 

consisting of solid polyglycol stearate, containing approx 
imately 6 molecules of ethylene oxide per stearate group, 
was prepared by stirring 20 g. of the polyglycol stearate 
in 200 ccs. of water heating at 60° C. for half an hour 
and diluting the dispersion to 500 ccs. From this disper 
sion, a 2% dispersion called (a) was prepared by adding 
to 100 ccs. of the 4% dispersion 100 ccs. of an aqueous 
solution containing 0.8 g. of a spreading aid consisting 
of a water-soluble siloxane oxyalkylene block copolymer 
having the approximate structure: 

wherein the oxyethylene and oxypropylene units in the 
polyether blocks are disposed to give a random copoly 
c. 
For comparison a 2% dispersion of polyglycol stearate 

called (B) was prepared as described above, but without 
adding the spreading aid. 

By means of a micrometer syringe, 0.005 cc. of disper 
sions (A) and (B) were measured as droplets sufficiently 
spaced apart, onto a plane surface of a piece of clear poly 
ethylene terephthalate film. The water was allowed to 
evaporate at room temperature and left a thin circular 
smear of the solutes of 4 mm. diameter on the film. The 
film was then placed in an oven at 100 C. for 10 min 
utes, causing the solute to melt and flow. The smears 
were examined after cooling; dispersion (B) containing 
the polyglycol stearate alone was only a 5 mm. diameter 
circular smear, but that produced from dispersion (A) 
had spread to an irregular smear of about 20 mm. in 
diameter, showing that the siloxane-oxyalkylene spreading 
aid had caused the polyglycol stearate to wet and spread 
on the polyethylene terephthalate film. 

EXAMPLE 2 
A similar experiment was performed with amphipathic 

compound polyglycol monolaurate, a liquid non-aqueous 
processing agent containing approximately 9 polyethylene 
glycol units for each lauric acid radical. This agent was 
soluble in water and solutions were prepared containing 
2% of the monolaurate called solution (D) alone and 
2% of the monolaurate with 20% of its weight of the 
same spreading aid as used in Example 1, called solution 
(C). Droplets of volume 0.005 cc. were measured onto 
a clear polyethylene terephthalate film surface, as in Ex 
ample 1. As the water evaporated, the radius of the drop 
from solution (D) containing polyethylene:glycol mono 
laurate alone remained constant and left a smear of 4.0 
mm. radius, but the droplet from solution (C) containing 
the monolaurate and the siloxane-oxyalkylene spreading 
aid spread, after the water had evaporated leaving an 
irregular smear of about 20 mm. in diameter, again show 
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6 
ing that the spreading aid had caused the spreading of the 
polyglycol monolaurate. 

EXAMPLE 3 
The experiments of Examples 1 and 2 were repeated 

with similar results using instead of the spreading aid of 
Example 1 another spreading aid prepared as described 
below: 
A mixture of 33.3 parts of polyether of molecular 

weight 333 obtained by oxyalkylation of n-butanol with a 
mixture of equal parts of ethylene and propylene oxides, 
6.7 parts of dipropylene glycol, 59.2 parts of octamethyl 
cyclotetrasiloxane, 100 parts of toluene and 0.3 of a part 
of powdered caustic soda, was heated to the boil with stir 
ring and water formed in the reaction was removed by 
azeotropic distillation and return of solvent to the mix 
ture. Distillation was continued for a total of 16 hours 
and the mixture was then cooled, 2 parts of active carbon 
added and the solvent removed by distillation under vac 
uum. After filtering to remove carbon, there was obtained 
a practically water-white liquid copolymer which when 
dissolved to give a 2% solution in polypropylene glycol 
of molecular weight about 2000, lowered the surface 
tension of the polypropylene glycol by about 8.6 dynes/cm. 

EXAMPLE 4 
0.005 mol. of the liquids (A), (B), (C) and (D) were 

applied to the surface in separate experiments of single 
monofils of polyethylene terephthalate having a titre of 
1500 denier. Two insulated clips, mounted 7 mm. apart 
held the fibre, and were connected to a resistance meter 
capable of measuring up to 1018 ohms resistance. The 
electrical resistance of the fibres with applied liquids (B) 
and (D) remained greater than 1013 ohms during evapo 
ration of the droplets and after heating the monofil to 
110° C., indicating that neither the aqueous dispersion 
or solution, nor the neat agent spread as a continuous 
sheath along the fibres. In the case of dispersion (A) the 
electrical resistance remained high during evaporation of 
the water, but fell to 100 ohms when heat was applied, 
showing that the spreading aid caused the melted poly 
glycol stearate to form a continuous sheath along the 
monofil. The monofil treated with solution (C) showed 
high electrical resistance until the water had evaporated, 
but the resistance then fell to 109 ohms, when the water 
free polyglycol stearate spread into a continuous sheath. 

EXAMPLE 5 

Similar results were obtained when the procedure with 
polyethylene terephthalate monofil described in Example 
4 was repeated, but using instead of the spreading aid 
described in Example 1, the other spreading aid described 
in Example 3. 

EXAMPLE 6 

5 litres of a suspension containing 1.5% polyglycol 
stearate and 0.30% of the spreading aid used in Example 
l, were prepared as described in Example 1 (dispersion 
A), and a second dispersion (B) was prepared containing 
only the polyglycol stearate. The dispersions were applied 
to a heat set crimped polyethylene terephthlate tow of 
overall denier 270,000, and comprising individual fila 
ments of 1.5 denier, by passing the tow continuously be 
tween sprays, the rates of spraying and tow speed being 
controlled in order to give a level of 0.16% of the poly 
glycol stearate on the tow in each case. 
The tow was then cut into sections of length 1.5 inches 

and subjected to a heating operation for 12 minutes at a 
temperature of 110° C., in order, first to expel the water, 
and secondly to promote speading of the polyglycol 
stearate in presence of the spreading aid. Samples of the 
cut fibre were then carded on a cotton card, drafted and 
finally spun to yarn, and careful notes of the processing 
behaviour were made at all stages. These were substan 
tiated by measurements of such physical properties of the 
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fibre assemblies as appear relevant to the processing be 
havior of the fibres. 

Table 

Dispersions A. B 

Static charge on carding (volts. feet).------------------- 12 39 
Neps in card Web (nepSig.)-------------- 6 14 
Sliver breakages on drafting (breaks/lb.)- - 1. 3 
Fibre-brass friction------------------------------------ 0.35 0.39 

This table shows that the incorporation of the spread 
ing aid gives rise to reduced static charges on processing, 
a lower friction co-efficient, and a lower level of “nep,' 
giving rise to easier processing and a Superior spun yarn 
product. 
Drop spreading test on isotactic polypropylene film, 

Examples 7 and 8. 
EXAMPLE 7 

A 5% aqueous control dispersion (E) of Opal Wax 
was prepared by emulsifying the wax with the aid of 20% 
of its weight of a condensation product 17 moles of 
ethylene oxide in a mixture of cetyl and oley alcohols. 
Dispersion (F) contained in addition to the wax and 
emulsifying agent 20% of the silicone polyethenoxy com 
pound described in Example 1, this percentage being based 
on the weight of opal wax in the dispersion. 

Small drops of 0.01 ml. of the aqueous dispersions (E) 
and (F) were measured from a micrometer Syringe onto 
the smooth horizontal surface of a clean film of biaxially 
oriented isotactic polypropylene. The water was allowed 
to evaporate at room temperature and the films were 
heated in an oven to 100° C. during a period of 10 min 
utes. After cooling the average diameter of the surface 
wetted by the wax was measured. In the case of dis 
persion (E), the diameter wetted was 2.2 mm. whereas in 
the case of dispersion (F), the diameter wetted was 13 
mm., showing that the silicone oxyalkylene block co 
polymer had caused the wax to spread on the polypropyl 
ene surface, by a factor of 5.9, i.e., greater than two. 

EXAMPLE 8 
4% aqueous dispersions or solutions of the polyglycol 

stearates and laurates described in Examples 1 and 2 both 
with and without the addition of 10% of the silicone poly 
oxyalkylene block copolymer, based on the weight of the 
polyglycol condensates were prepared and 0.01 mol. of 
the dispersions were measured by means of a micrometer 
syringe onto the surface of a polypropylene film. After 
allowing the water to evaporate at room temperature, the 
films were heated for 20 minutes at 100 C. in an oven. 
After cooling the diameter of the drops was measured and 
the results are as follows: 

Drop diameter (mm.) 

Polyglycol Polyglycol 
monostearate monolaurate 

Control----------------------------------- 4.7 1.7 With 10% silicone polyoxyalkylene block 
copolymer------------------------------- 1.0 10.7 

These results again show the ability of the silicone oxy 
alkylene block copolymer to promote wetting of the poly 
propylene surface with the polyethylene oxide condensates. 
It will be seen that also an isotactic polypropylene spread 
ing was increased by a factor greater than two, in average 
diameter. (Samples 1-24 and control 25.) 

EXAMPLE 9 

The experiments of Example 1 were repeated with 
aqueous dispersions containing 2% by weight of solid 
polyglycol stearate and 0.02% by weight of the disper 
sion of one of the siloxane block copolymers tabled below. 
The average diameter of 0.005 ml. drops on poly 
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8 
ethylene terephthalate film after evaporation of the water 
and heating of the samples for 10 min. at 100° C. were 
measured and are tabled in the right hand column (in 
mm.). 

Average 
SIer 

diameter 
Sample Spreading Aid after 
No. heating 

at 100° C. 
for 10 

Ininutes 
(Inn.) 

ol 1-------- CH3Si(OSi(CH3)2)6-OSi(CH3)2. (CH2)3COR3 19 
OR is a randon copoly Iner of approximately 17 
oxyethylene units and 13 oxypropylene units 
(i.e. a copolymer of equal weights of ethylene 
oxide and propylene oxide), M.W. ca. 1500. 

2-------- ent OSi(CH3)2)OSi(CH3)3 16 
OR 

where OR is as in (1), and m =3, n=15. (The 
polyether-bearing siloxane units are randomly 
distributed along the chain). 

3-------- As (2), except that OR has a slightly shorter poly- 17.5 
ether chain and an iso-octyl end group giving it 
approximately the same molecular weight as in 
(1) and (2). Again the polyether chain consists 
of oxyethylene and oxypropylene units in a 1:1 
weight ratio. 

As (2), but OR has molecular weight ca. 500 21 
As (2), but OR has molecular weight ca. 100 15 
As (2), but OR has molecular weight ca. 2,000. 18 
As (2), but OR is an oxypropylated butanol, 20 
molecular weight ca. 1,300. 

AS (2), but OR is an oxypropylated butanol, 13 
molecular weight ca. 1,600. 

9-------- As (2), but OR is a 1:1 weight mixture of oxyethyl- 16 
ated iso-octanol, molecular weight ca. 1,400 and 
EFropylated iso-octanol, molecular weight ca. 
wVW 

As (2), but m=6, n = 12 and OR has molecular 18.5 weight ca. 500. 
As (10, but OR has molecular weight ca. 1,000----- 8 
As Rö), but OR has molecular weight ca. 1,500---- .5 
As (10), but OR has molecular weight ca. 2,000---- 1.5 
As (10), but OR is an oxypropylated butanol, 14 
molecular weight ca. 1,100. 

As (10), but OR is an oxypropylated blitanol, 9. 
molecular weight ca. 1,600. 

16------- As (10), but OR is a 1:1 weight mixture of oxyethyl- 5 
ated methanol, molecular weight ca. 750 and 
bypropylated iso-octanol, molecular weight ca. 0. 

RO(Si(CH3)2OnR, with OR as in (1) and n = 5.--- 6 
As (17), but 7-10----------------------------- - - 1. 
As (17), but 17--------------------------------- 12.5 
Ciscosi(CH2).OR), with OR as in (1) and 8 2-2. 
As (20), but n =6--------------- 14 
As (20), but n = 10----- 17 
As (21), but OR is an 16, 5 
Inolecular weight ca. 730. 

As (21), but OR is an oxypropylated iso-octanol, 14 
molecular weight ca. 1,300. 

(Control sample, without spreading aid) for com- 5 parison. 

It will be seen that the samples (1-24) containing the 
siloxane block copolymer caused spreading by a factor 
of at least two compared with the control (25), except 
samples 11, 15, 17 and 20 which are therefore not re 
garded as preferred spreading aids. 

If, however, the compositions are heated for 10 minutes 
at 130° C., instead of at 100° C., spreading is increased 
as follows: 

Average smear diameter after 
heating at 130° C. for Sample No.: 10 minutes (mm.) 

11 --------------------------------------- 10 
15 --------------------------------------- 15 
17 --------------------------------------- 9 
20 --------------------------------------- 1() 
Control ---------------------------------- 5 

These samples therefore would be used if the filaments 
or fibres were heated during processing to a temperature 
of at least 130 C., as does happen during filament yarn 
drawing and during dry heat setting of staple fibres. 
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EXAMPLE 10 

The experiment of Example 2 was repeated with 2% 
dispersions of polyglycol laurate each with spreading aids, 
as listed in the table below, to the extent of 1% of the 
Weight of the polyglycol laurate. 

Average 
Sear 

Sample Spreading Aid diameter 
No. (mm.) at 

r00m tem 
perature 

1-------- CHsSi(OSi(CH3)2)3(OCEI) 16.4OCH als----------- 5 
2-------- (CH3)3SiOSi(CH3)3(OSi(CH3)21sOSi(CH3)3------ 15 

(random copolymer) 
(OC3)11.g(OCH)15.7OCs17(iso) 

(random copolymer) 
Control------------------------------------------- 4 

It will be seen that the samples 1 and 2 containing the 
siloxane copolymers cause spreading in the average di 
ameter of the drops by a factor of at least two, compared 
with the control. 

Since polyglycol laurate is a liquid at room temperature 
spreading will already occur at that temperature. When 
the samples are heated for 10 minutes at 100° C. the di 
ameter of the drops is increased to 16 mm. and that of 
the control to 5 mm. 
What we claim is: 
1. A process for treating textile materials, particularly 

filaments and fibers made from synthetic linear polymers, 
which comprises applying thereto (1) 0.1% to 2.0% by 
weight, of said textile material, of a water soluble lower 
alkylene oxide condensate, and (2) between 

0.02 nd VE D. D.d 
percent by weight, of said textile material, of a copolymer 
selected from the group consisting of siloxane oxyalkylene 
block and graft copolymers, wherein D is the fiber denier 
and d is the fiber density in grams per cubic centimeter. 

2. A process according to claim 1 comprising applying 
the lower alkylene oxide condensate and the siloxane 
oxyalkylene polymer to said textile material in the form 
of an aqueous composition. 

3. A process according to claim 2 comprising applying 
from 0.05% to 2% of the components calculated on the 
water-free composition, based on the weight of the tex 
tile material. 

4. A process according to claim 1 comprising applying 
the lower alkylene oxide condensate and the siloxane 
oxyalkylene polymer to said textile material in the form 
of a 0.5-10% aqueous composition. 

5. A process according to claim 1 comprising applying 
a composition containing 30-90% of the lower alkylene 
oxide condensate, 10-30% of silicone block copolymer 
and from 30-90% of a lubricant selected from the group 
consisting of waxy and oil lubricants, all percentages being 
calculated on the total weight of composition of non 
aqueous components. 

6. A process according to claim 1 in which the lower 
alkylene oxide condensate contains a hydrocarbon radical 
having at least eight carbon atoms. 

7. A process according to claim 1 in which the lower 
alkylene oxide condensate is an ethylene oxide conden 
sate. 

8. A process according to claim 1 in which the lower 
alkylene oxide condensate is a propylene oxide condensate. 

9. A process according to claim 1 in which the lower 
alkylene oxide condensate is a condensation product of 
(a) an alkylene oxide selected from the group consisting 
of ethylene oxide and propylene oxide and (b) a com 
pound condensable with said oxide selected from the group 
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consisting of carboxylic acids, amides, amines, hydroxyl 
compounds and thiol compounds. 

10. A process according to claim 9 wherein said lower 
alkylene oxide condensate is a condensation product of 
ethylene oxide and an amide containing at least one re 
active hydrogen atom. 

11. A process according to claim 9 wherein said lower 
alkylene oxide condensate is a condensation product of 
ethylene oxide and an amine containing at least one re 
active hydrogen atom. 

12. A process according to claim 1 in which said 
polymer is selected from the copolymers of polyethers 
and cyclic siloxanes. 

13. A process according to claim 1 wherein the siloxane 
block copolymer has the structural formula: 

R"Si ((OSiMe2)(OCH)ORiva 
wherein RV and Riv are alkyl groups with up to 8 carbon 
atoms, p has a value between 4 and 9, (OCH) is a 
polyether residue composed of oxyethylene and oxypro 
pylene units in a proportion between 1:2 and 2:1 and hav 
ing a molecular weight between about 700 and 3000 
and the ratio of the total polyether blocks to the silicone 
block in the copolymer is in the region of 2 to 4. 

14. A process according to claim 1 wherein the siloxane 
block copolymer has the structural formula: 

-OSiMe- (OSiMe2) dOSiMe3 
Me3Si 

(OCH2n)mO Rive 
wherein the silicone chain is composed of a random as 
sembly of the units in brackets (c--d) lies between about 
10 and 30, C is at least 2 and no greater than d, Riv is 
an alkyl group with up to 8 carbon atoms, (OCH) is 
a polyether residue composed of oxyethylene and oxypro 
pylene units in a proportion between 1:2 and 2:1, and 
having a molecular weight between about 400 and 3,000, 
and the weight ratio of total polyether blocks to the 
silicone block in the copolymer is between about 2 and 5. 

15. A process according to claim 1 wherein the siloxane 
block copolymer has the structural formula: 

-OSiMe- (OSiMe2) 15 OSiMe3 
Me3Si 

(O C3H)12 (OCH)16OCs (iso) 
16. A process according to claim 1 wherein the siloxane 

block copolymer has the structural formula: 
-OSiMe- (OSiMe2)g OSiMe3 

MeSi 
(OCH)5(OC2H4), O C4Egg 

17. A process according to claim 1 wherein the siloxane 
block copolymer has the structural formula: 

(H, CHsSi(-OSi-) (OCH)11(OCH)3OCHg) 
Eis 

18. A process according to claim 17 wherein the lower 
alkylene oxide condensate is polyglycol stearate contain 
ing approximately 6 molecules of ethylene oxide per 
stearate group and the material comprises polyethylene 
terephthalate. 

19. A process according to claim 17 wherein the lower 
alkylene oxide condensate is polyglycol monolaurate con 
taining approximately 9 polyethylene glycol units for each 
lauric acid radical and the material comprises polyethylene 
terephthalate. 

20. A process according to claim 1, in which the silox 
ane oxyalkylene copolymer has the structure 

wherein R and R'' are polyether residues having func 
tionalities of 1 and 2. 

21. A process according to claim 1 in which the silox 
ane oxyalkylene copolymer has the structure 

wherein R is a hydrocarbon residue, R, R'' and R'' are 
polyether residues having functionalities of 1, 2 and more 
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than 2 respectively, and (2) is an integer of at least 3 
and p is 4-12. 

22. A process according to claim 1 wherein the co 
polymer comprises methyl polysiloxane blocks and oxy 
alkylene blocks containing from 2 to 4 carbon atoms in 
the oxyalkylene units. 

23. A process according to claim 1 wherein the co 
polymer is one in which the polyether silicone ratio is 
such as to give copolymers which are at least self-dis 
persible in cold water. 

24. A process according to claim 1 wherein the co 
polymer comprises the structure 
RivO(CHO) (SiMe3O) 

(CH2O ) yC.HOCH2 
(OCH2) (OSiMe3) p (OCH2) ORiv 

in which Riv is an alkyl group with up to 8 carbon atoms, 
x is an integer of 2-4, y is an integer 0 to about 30, 
(CH2O) is a polyether residue comprised of oxyeth 
ylene and oxypropylene units in a proportion between 
1:2 and 2:1, and with a molecular weight between about 
250 and 1000, p has a value from about 4 to 12 and the 
weight ratio of total polyether blocks to total silicone 
blocks is between about 0.6 and 2.5. 

25. A process according to claim 24, wherein y=0 
and x=3 and in which the Si-O-C linkage is through 
a secondary hydroxyl group. 
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26. A process according to claim 1 wherein the siloxane 

copolymer comprises the structure 
Rv (OCH2x) y(OSiMe2) p(OCnH2n) ORya 

wherein RV is a trifunctional organic residue derived from 
a polyhydric alcohol Rv (OH)3, x is an integer of 2-4 
and y is 1 to about 20, RV is an alkyl radical with up to 
8 carbon atoms, p has a value between about 4 and 12. 

27. Filaments and fibres having deposited on their sur 
face a composition according to claim 1 in which the 
amount of siloxane oxyalkylene block copolymer de 
posited is between 8 x 10-8 g cm.-2 and 30 x 10-8 g. cm.-2 
of the surface area of the fibre as calculated from its 
denier and density. 

28. Filaments and fibres as claimed in claim 27 made 
from polyethylene terephthalate. 

29. Filaments and fibres as claimed in claim 27 made 
from isotactic polypropylene. 
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