
United States Patent 0 " 

1 

3,423,235 
ORGANOSILOXANE-‘CONTAINING FINISHES FOR 

ORGANIC FIBERS . 

James Kermit Campbell, Midland, Mich, assignor to Dow 
Corning ‘Corporation, Midland, Mich, a corporation 
of Michigan 
No Drawing. Filed Nov. 23, 1964, Ser. No. 413,304 

U.S. Cl. 117—138.8 3 Claims 
Int. Cl. B06111 15/66 

ABSTRACT OF THE DISCLOSURE 

Certain organosiloxanes are shown compatible with 
most organic oils and waxes and possessing excellent ?ber 
lubricating properties of conventional silicone ?uids. The 
silicone compositions include waxy materials as well as 
?uids and are superior to organic ?ber ?nishes. An illus 
trative example being: 

para?in and hexane placed upon cotton and allowed to 
dry. 

This application relates to organosiloxane-containing 
?nishes for organic ?bers. 

Dimethylpolysiloxane is a known ?nish for organic 
?bers such as thread and yarn. It imparts superior and 
long lasting lubricity to the ?bers, even when high tem 
peratures and loads that would destroy organic ?nishes 
are generated on the ?ber surface through friction. 
For this reason dimethylpolysiloxane-?nished threads 

and yarns are often used in high speed sewing and weav 
ing machines where high friction can cause frequent ?ber 
breakage is nonsilicone ?ber ?nishes are used. 

It would be deeirable to dilute siloxane ?ber ?nishes 
with organic oils and waxes to obtain improved lubricity 
over pure organic ?nishes at a reduced cost. Dimethyl 
siloxane, however, is incompatible with most organic oils 
and waxes, which makes it dif?cult to mix with organic 
materials, 

It would further be desirable to develop waxy silicone 
?ber ?nishes, but in its usable forms dimethylpolysiloxane 
is a ?uid. Waxy ?ber ?nishes can be used to hold ?bers 
together in a thread or yarn. 

This application discloses new silicone compositions 
that possess the excellent ?ber lubricating properties of 
dimethylpolysiloxane, yet which are compatible with al 
most all organic oils and waxes. When even minor quanti 
ties of the silicone of this application are added to organic 
oils and waxes, improved organic ?ber ?nishes are ob 
tained at low cost, showing superiority over nonsilicone 
?ber ?nishes. 
The silicone compositions of this invention include 

waxy materials as well as ?uids, and are superior to 
organic ?ber ?nishes whether used alone or in com-bina 
tion with other materials. 

This invention relates to the process of applying to an 
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organic ?ber a composition comprising a polymeric 
siloxane consisting essentially of 

(a) 

re 
(-Si 0-) 

(1 H3 

units and 
(b) at least one 

unit per molecule, where R is an alkyl radical with an 
average of at least 14 carbon atoms and n has a value 
of 1 to 2, there being an average of from 1 to 12 (b) units 
for every 20 (a) units present, and there being an aver 
age of 4 to 100 (a) units per polymer molecule, whereby 
a lubricated ?ber is formed. 
R can be any alkyl radical of at least 14 carbon atoms 

such as the tetradecyl, octadecyl, eicosyl, and myricyl 
radicals. Compositions containing mixtures of R groups 
are acceptable for use in this invention. 

If desired, the silicone of this invention can be diluted 
with an organic diluent in any proportion, though it is 
preferred to have at least one weight percent of the sill 
cone of this invention present based on the weight of the 
diluted composition. 
The organic diluent can be a material suitable for use 

as a ?ber lubricant, e.g. any nondrying organic oil such 
as naphthenic base, parai?nic base, or mixed base petro 
leum lubricating oils, other hydrocarbon lubricants, such 
as lubricating oils derived from coal products and syn 
thetic oils, e.g. alkylene polymers (such as polymers of 
propylene, butylene, etc., and mixtures thereof). Also, 
alkylene oxide-type polymers, dicarboxylic acid esters, 
liquid esters of acids of phosphorus, alkyl aromatic hydro 
carbons, and synthetic oils of the alkylene oxide-type 
polymers may be used, eg propylene oxide polymers 
produced by polymerizing propylene oxide in the presence 
of water or alcohols such as ethyl alcohol. Esters of 
ethylene oxide-type polymers, such as acetylated pro 
pylene oxide polymers prepared by acetylating propylene 
oxide polymers containing hydroxyl groups, polyethers 
prepared from alkylene glycols such as ethylene glycol, 
fatty acid esters, and other organic oils are all suitable. 
The polymeric products prepared from the various 

alkylene oxides and alkylene glycols may be polyoxyalkyl 
ene diols or polyalkylene glycol derivatives; that is, the 
terminal hydroxy group can remain as such, or one or 
both of the terminal hydroxy groups can be removed 
during the polymerization reaction by esteri?cation or 
etheri?cation. 

Synthetic oils of the dicarboxylic acid ester type include 
those which are prepared by esteri?cation such dicar 
boxylic acids as adipic acid, azelaic acid, suberic acid, 
sebacic acid, alkenyl succinic acid, fumaric acid, maleic 
acid, etc., with alcohols such as :butyl alcohol, hexyl alco 
hol, 2-ethylhexyl alcohol, dodecyl alcohol, etc. Examples 
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of dibasic (dicarboxylic) acid ester synthetic oils include 
dibutyl adipate, dihexyl adipate, di-Z-ethylhexyl sebacate, 
di-n-hexylfumaric polymer. 

Synthetic oils of the alkyl aromatic type include those 
which are prepared by alkylating benzene (e.g., dodecyl 
benzene, tetradecylbenzene, didodecylbenzene, etc.). 

Polyhydric alcohol esters such as esters of trimethylol 
propane and pentaerythritol are also usable. 

Organic waxes such as paraf?n, beeswax, 0r carnauba 
wax can also be used as the diluent. 

It may be desirable to use volatile solvents as part or 
all of the organic diluent to assist in the application of 
the composition to the ?bers and to enhance the dispersa 
bility of the composition. Examples of suitable solvents 
are isopropanol, benzene, heptane, cyclolhexane, acetone, 
diethylether, naphtha, tri?uorotrichloroethane, dichloro 
benzene and carbon tetrachloride. 

Mixtures of organic diluents can be used. For example, 
to 5 weight percent of the silicone of this invention there 
can be added 45 weight percent of paraffin dissolved in 
50 weight percent of heptane. A uniform, ?uid dispersion 
will result that is easily applied to ?bers, and which im 
parts superior lubricity. 

It is preferred for the organic diluent, if present at 
all, to be present in the amount of 50 to 99 weight percent, 
based on the total weight of the composition, and for 
essentially all of the rest of the composition to be the 
silicone of this invention. 

If R has an average of at least 20 carbon atoms, the 
silicones of this invention will tend to be waxy, which is 
preferred. If R has an average of less than 20 carbon 
atoms, the silicones of this invention will tend to be ?uids, 
which may be desirable in many circumstances. 

The silicones of this invention can be made by equili 
brating octamethylcyclotetrasiloxane and 

1? 
(CH3)3SlO SiO 

Ha I: 

SKCHM 

in the known manner by means of an acid catalyst such 
as sulfuric acid, wherein n has a value of approximately 
5-40. Both of these silicone materials are commercially 
available from the Dow Corning Corporation of Midland, 
Mich. 
The product will be a copper of dimethylsiloxane and 

methylhydrogensiloxane. The ratio of the two units to 
each other is controlled by the ratio of ‘the initial ingre 
dients; the product should have from 1 to 12 

units for every 20 

units presnt, and the degree of polymerization should 
not exceed 100 

CH3 

CH3 
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4 
units per molecule, preferably there being no more than 
40 of such units per molecule. The degree of polymeriza 
tion can be controlled by the amount of endblocking units 
that are present, e.g. [(CH3)3SiO—]. 
The above copolymeric product is then reacted with 

one or more types of alpha ole?n having an average of 
at least 14 carbon atoms per molecule, the reaction being 
in the presence of a platinum catalyst with heating to 
about 100 to 150° C. 
The product will ‘be a copoly-mer of 

in“ It 
SltiO and Eli O 
0 H3 C 113 

where R is de?ned above. This is the silicone of this 
invention. 

Another method of making the silicones of this inven 
tion is to equilibrate octamethylcyclotetrasiloxane with 

CH3 CH3 

RSlO—SiR 

I13 CH3 

in the presence of a catalyst such as NaOH. The above 
disiloxane can be made by reacting tetramethyldisiloxane 
with the appropriate alpha ole?ne in the presence of plati~ 
num. 

The products made by this partaicular process possess 
higher alkyl ‘groups only on the terminal silicon atoms 
of each molecule. 
The ?uid compositions of this invention can be applied 

to ?bers by means of spraying, running the ?bers over 
a pad soaked with the composition, or any other known 
Way of applying ?uids to ?bers. The waxy compositions 
of this invention can be applied ‘by melteing the compo 
sition to the ?uid form and then applying it, or ‘by running 
the ?bers across the waxy substance, etc. 
Any organic ?ber can be used in this invention. For 

example, any yarn or thread made of wool, cotton, rayon, 
hemp, silk, polypropylene, polyesters such as Dacron®, 
polyamides such as nylon, polyethylene, or cellulose ace 
tate is operative. 
The geratest improvements in lubricity tend to occur 

when cellulosic ?bers such as cotton, or acrylic (poly 
acrylonitrile) ?bers are used. 
The following examples are illustrative only and should 

not be construed as limiting the invention, which is prop 
erly delineated in the appended claims. 

EXAMPLE 1 

Various yarns were areated with 10% toluene solutions 
of various silicone ?nishing agents to achieve 1.0% solids 
on the yarn, based on the weight of the yarn, and allowed 
to dry. 

These yarns were then tested for frictional character 
istics against either a ceramic or steel spindle. The yarn 
was looped over the spindle with a tension at rest of 
about 80 grams. During the test the yarn traveled over 
the spindle at 100 yards per minute. Two strain gauges 
recorded the difference in tension on the yarn before 
and after passing the spindle to yield a relative measure 
of the frictional force ‘between the yarn and the spindle. 
This relative friction was expressed as a number, the 
lower frictions being expressed by lower numbers. 



3,423,235 
5 6 

The results are shown below: 

Relative trlctlon 

Finishing agent for yarn Cotton yarn Acrylic yarn 

Steel Ceramic Steel Ceramic 
spindle spindle spindle spindle 

None- 12 12 20 4 

CH3 CH3 OH; 

R IEli0( giOh-a ISiR R=C22 and above 7 7 4. 5 5 

CH3 CH3 CH3 

R CH3 

(CH3)3SiO( !SIO)3( 'SlO)24Sl(CH:)3 R=C2z and above 7 7 4. 5 6 
H3 H; I 

CH3 

(CHJ)3SiO(R SiO)3( ISiO)24Si(CH3);\ R=Cis 8 8 5. 5 8 

CH3 H; 

CH3 CH3 

(CH3)3SiO(R SiO)3( ISiO).-t( ISiO>2ASi(CH3)3 R=Cu 10 12 6 8.5 
H3 H3 H3 

(CH3)3SiO(R Si0)%a5Si(CH;)3' R=C¢18 1 11 8 8 

Ha 
9 8 5. 5 8 Dimethylpolysiloxane‘, 350 cs. ____________________ _ 

‘This composition is outside of the claims of this invention, and is shown for comparison. 

Example 2 

When a dispersion of 10 grams of 

‘EH3 
(CzaHuSlO ) (S10) CH3 2 (EH3 40 

20 grams of paraffin, and 40 grams of hexane is placed 
on a cotton thread and allowed to dry, the lubricity of the 
thread is greatly enhanced, and the heat stability of the 
lubricating coat is greater than that of a cotton ?ber 
coated with paraffin alone. 

Example 3 

When a dispersion of 10 g. of 

CH3 (‘3221145 ([3113 
. C H: 2 C H3 12 (5H3 2o 

40 grams of parai?n, and 40 grams of dibutylether is 
placed on a nylon yarn, the strands of the yarn adhere 
together after drying, while the nylon to nylon friction 
between various pieces of the yarn is considerably reduced. 

That which is claimed is: 
1. An organic ?ber having coated thereon a lubricating 

composition consisting essentially of 
(1) from 1 to 50 weight percent of a polymeric silox 
ane consisting essentially of 

(a) 
CH3 

$113 
units, and 

40 

50 

(b) at least one 

unit per molecule, where R is an alkyl radical 
with an average of at least 14 carbon atoms, 

and 
n has a value of 1 to 2, 
there being an average of 1 to 12 (b) units 

for every 20 (:1) units present, and there 
being an average of 4 to 100 (a) units 
present per polymer molecule, and 

(2) from 99 to 50 weight percent of a compatible 
diluent selected from the group consisting of non 
drying organic oil and wax. 

2. The article of claim 1 wherein the ?ber is cotton. 
3. The article of claim 1 where the ?ber is acrylic. 
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