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This invention relates to a method of sizing textile
yarns. The term “yarns” is to be understood here in
its widest sense and is considered to comprise all threads
or yarns that occur in the textile industry. They may
consist of continuous filaments or of fibers, may be of
a natural, semi-synthetic or synthetic nature and may
be twisted or untwisted.

In order to render textile yarns resistant against me-
chanical treatments it is customary to size the yarns
prior to said mechanical treatments,- for which purpose
mostly aqueous solutions of sizing agents are used. The
most generally known water soluble sizing agents used
up to now are: .

(1) Natural products on the basis of starch or protein,

(2) Derivatives of natural products on the basis of cel-
Iulose or starch.

(3) Synthetic sizing agents on the basis of polyvinyl
alcohol, polyacrylic acid, polyacrylates and styrenemaleic
acid derivatives,

For hydrophilic textile materials, such as cotton, wool
or viscose rayon especially sizing agents from groups 1
and 2 are used. Strongly hydrophobic yains, on the other
hand, are preferably sized by means of products from
group 3. Cellulose acetate yarns may be sized both with
protein products and with synthetic agents. )

We have now found that excellent results can be
achieved if textile yarns are sized by treating them with
an aqueous solution of water soluble ethers, esters or

-acetals of amylose, the yarns thus treated being subse-

quently dried. The effect obtained by sizing yarns with
said amylose derivatives surprisingly not only in many
respects exceeds the effect of the products from groups
1 and 2, but in addition they produce resuits that are
at least just as good as results obtained by means of prod-
ucts from group 3. .

The invention is more particularly of importance for
sizing with amylose ethers and it will be therefore mainly
described with reference to the use of the ethers.

As amylose ethers the water soluble alkyl ethers, hy-

‘droxyalkyl ethers and mixed alkyl and hydroxyalkyl ethers

having 1-4 carbon atoms in the alkyl or hydroxyalkyl
group are particularly suitable. The alkyl or hydroxy-
alkyl group should not be too large because otherwise
the solutions of the amylose ethers in the concentra-
tion that is conventional for the sizing operation, e.g.
5-10%, show the tendency in the heat to form a skin
at the surface. At least about 1 alkyl group or hydroxy-
alkyl group should be introduced per 7 anhydroglucose
units of the amylose molecule in order to obtain products
which form stable solutions both in the cold and in the
heat, which is desirable for sizing solutions.

The above applies both to the amylose ethers to be
used for sizing hydrophobic yarns and to the amylose
ethers for sizing hydrophilic yarns. If hydroxyalkyl
ethers are to be used for sizing hydrophobic yarns if is
desirable to use a product of a higher degree of substitu-
tion, having e.g. 1 hydroxyalkyl group per 235 anhydro-
glucose units. For this purpose alkyl ethers or hydroxy-
alkyl ethers which at the same time contain an aro-
matic group, e.g. ethylbenzyl ethers or hydroxyethyl-
benzyl ethers, are also suitable.
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Amylose ethers containing hydrophilic groups in the
substituent are especially eligible for sizing hydrophilic
yarns. Examples of such ethers are the amylose -ether
carboxylic acids and amylose ether sulphonic acids,
which can be used as such or in the form of their salts,
e.g. the alkali salts. For this purpose also aminoalkyl
ethers and aminoalkyl ethers substituted in the amino
group are suitable,

The linear fraction obtained by separating starch into
its components is preferably used as amylose raw ma-
terial. The linear fraction may be used both in its pure
and in its impure state and in many cases it offers ad-
vantages for the preparation of the amylose ethers to
work up the linear fraction without an intermediate
drying. ’

Instead of amylose preparations obtained by separat-
ing starch into its components it is also ‘possible to use
particular native starches having a high amylose con-
tent, e.g. starches of specific corn varieties,

The amylose ethers to-be used according to the inven-
tion may be prepared by reacting the amylose with the
etherifying agent in ‘an aqueous medium’in the presence
of the required catalysts, more particularly alkaline sub-
stances, in the conventional manner. If desired, how-
ever, the etherification may also take place in an organic
solvent. ) ' o

It is possible, for example, todissolve the amylose in
water by heating at atmospheric or at elevated pressure,
if desired, in the presence of substances having o peptisiz-
ing -action and subsequently adding the "desired amount
of etherifying agent and, if necessary, the alkaline sub-
stance, whereupon_the reaction is carried out at room
temperature or at elevated temperature, The amylose
ethers may be isolated from the reaction mixture, but

this is not necessary. In many cases it is sufficient after
‘the etherification of the amylose to dilute the reaction
‘mixture with water to a concentration suitable for the
sizing operation. o

~ .

For actual practice it may be of importance to supply
the amylose ethers in the form of dry products. Such
dry products may be obtained by recovering the amylose

.ethers from the reaction mixtare and purifying and sub-

sequently drying them. However we have found ‘that
in most cases the isolation and purification of the ethers
is not necessary and according to the invention dry prod-
ucts of very good properties may be obtained by dry-
ing the reaction mass in its entirety on heated rollers
and grinding the film thus formed into flakes of the de-

'sired size. In this case care should be taken that the

degree of substitution of the amylose ether is mot so

‘high' that the mass will become plastic ‘on the heated

roller so-thit it would be difficult to remove it from the
roller in the form of a thin film. As a rule difficulties
of this nature will not ‘manifest themselves -e.g. in the
case of alkyl ethers and hydroxyalky! ethers. unless the
amylose ether contains more than one alkyl group and/or
hydroxvalkyl group per anhydroglucose unit.

Suitable -etherifying - agents for the preparation - of
amylose alkyl ethers are i.e. the alkyl halides, dialkyl sul-
phates, alkyl tosylates and diazomethane. For the prepa-
ration of the hydroxyalkyl ethers alkylene oxides or alkyl-
ene chlorchydrins may be used. o

For the preparation of the mixed ethers the amylose
may be treated simultaneously or successively with the
required etherifying agents, ) )

The treatment of the yarns with aqueous solutions of
amylose ethers according to the invention may be effected
by conventional methods for sizing yarns. Tt is possible,
for example, to submerge the yarns in the form of skeins
in a solution of the sizing agent, to pass the yarns con-
tinuously through a solution of the sizing agent or to
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apply a solution of the sizing agent to the yarn by spray-
ing or by means of a roller. The yarns thus treated may
be dried on heated drums or in heated drying chambers.

For obtaining a good penetration of the solution into
the yarn the sizing bath is preferably kept at a temperature
between 30 and 90° C. The concentration of the sizing
solution may vary; very good results are obtained if said
concentration is such that the yarn will absorb 2-10% of
the dry sizing agent. The pH of the sizing solution may
likewise vary within wide ranges; for sizing cellulose
acetate yarns, the pH of the solution, however, should
not exceed about 8.0. The sizing solutions to be used
may contain in addition to the amylose ethers small
amounts of the auxiliary agents conventionally used in
sizing operations, for example softening agents, wetting
agents or the like, but in general such auxiliary agents
are unnecessary. In addition to the amylose ethers the
solutions may also contain other sizing agents, if de-
sired.

The yarns sized according to the invention are very
resistent against mechanical influences, because they are
coated with a strong, supple, smooth film. Especially
in the weaving industry excellent results are obtained with
said yarns. A further advantage of the use of said amylose
ethers is that the yarns sized will not substantially take
up a static charge. Furthermore they have the advantage
that after the weaving operation they may easily be washed
out from the yarns.

The invention has been described hereinbefore with
reference to the use of water soluble amylose ethers. In-
stead of said ethers, however, water soluble amylose
esters or amylose acetals may also be successfully used.
Good results in sizing hydrophobic yarns are obtained,
for example, by means of water soluble esters of amylose,
which are derived from saturated or unsaturated fatty
acids having not more than four carbon atoms, such as
acetic acid, propionic acid, butyric acid, acrylic acid and
methacrylic acid. For sizing hydrophilic yarns esters
containing hydrophilic substituents are snitable, for ex-
ample, amylose ester carboxylic acids and amylose ester
sulphonic acids.

Suitable amylose acetals are those obtained by prepared
reacting amylose with formaldehyde.

Tt is also possible to use amylose derivatives containing
both ether groups and ester groups or amylose derivatives,
which in addition to ether or esters groups contain acetal
groups and may be obtained e.g. by reacting amylose
ethers or amylose esters with formaldehyde. An example
is an amylose benzyl ether which after the benzylation
has been treated with formaldehyde.

The invention will be further elucidated with reference
to some examples. According to said examples the yarns
sized are tested for certain properties that are character-
istic of the sizing effect obtained. The values mentioned
in this connection have the following meaning:

The sizing value is a measure for the coherence of the
elementary threads and as such it is very important. The
first sizing value relates to the point at which the ele-
mentary threads become detached from each other, un-
stuck, the second value relates to the complete dislocation
of the threads. A high value, therefore, is indicative of
a good sizing. All of the values are the average of at
least five observations.

The values for the breazing strength and the elonga-
tion are obtained according to conventional dynamometri-
cal determinations.

The smoothness is expressed in the number of seconds
which a thread of a specific length requires for passing an
apparatus for determining the smoothness in the first
and in the tenth passage respectively. Low values, there-
fore, are indicative of a high degree of smoothness.

The abrasion resistance is a measure for the resistance
of the sized yarn against abrasion. A high value is in-
dicative of a good abrasion resistance.
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Example 1

A warp of acetate silk of 75 denier is continuously
passed at a temperature of 60° C. through an 8% solu-
tion of an amylose cthyl ether (degree of substitution
0.40), whereupon the yarn is squeezed. The same test
is made with a solution of an ethyl ether of tapioca starch
of a corresponding degree of substitution. For purposes
of comparison the same yarn is sized with a synthetic
copolymer on styrene maleic acid anhydride basis, said
copolymer being especially recommended for sizing ace-
tate silk. The yarn is dried on drums at a temperature
of from 80-90° C.

The following results are obtained:

Degree Flon- |Smoothness, sec.
Sizing agent of Cone., | Sizing |gation,
substi- | percent percent
tution 1st X | 10th X
amylose ethyl
[17 1) S 0.40 8 18838 14.4 2.2 3.1
starch ethylether.| 0.40 8 1-3.2 14.9 2.7 2.9
styrenemaleic
acid anhydride
COPOLYMIeL e mwae|cmmmmmm- 8¢ 1.2-6.4 9.3 2.8 4.7
Example 2
A warp of acetate silk of 100 denier is sized at a tem-

perature of 55° C. with aqueous solutions of some
amylose alkyl ethers.
The results are as follows:

Degree Elon- |Smoothness, sec.
Sizing agent of Cone., | Sizing |gation,
substi- | pereent percent
tution 1st X |10th X
amylose methyl
ether-.ooo.ouoe- 0.53 9.2 2-7.2 18.6 2.9 2.6
amylose ethyl
133013 S —— 0.23 9.2 1658 18.5 2.4 2.9
amylose propyl
ether. meoceuee-- 0.19 9.2 2-5.6 18.8 3.0 3.8
Example 3

A warp of continuous nylon (on caprolactam basis) of
100 denier is sized at a temperature of 45° C. with an
aqueous solution of an amylose ethyl ether (degree of
substitution 0.40). For purposes of comparison this
nylon is sized under the same conditions with a synthetic
sizing agent on polymethacrylic acid basis, which is
especially intended for sizing nylon. The sized yarn is
dried on drums at 80-90° C. The results are as follows:

) Degree Elon- |[Smoothness, sec.
Sizing agent of Cone., | Sizing |gation,
substi- | percent percent
tution 1st X |10th X
amylose ethyl
ether. . _.o.--- 0.40 9| 2.813.2 29 2.4 2.8
polymethacrylic
F:75) (5 DR 0.40 9 2.6-15 26.4 2.1 2.3

The table shows that amylose ethyl ether produces
about the same results as the polymethacrylic acid which
is especially recommended for nylon, but is much more
expensive than amylose ethyl ether.

Example 4

A hydroxypropyl ether of amylose with a degree of
substitution of 0.51, a mixed ethylhydroxypropyl ether
of amylose having a degree of substitution of 0.18 for
the ethyl groups and of 0.30 for the hydroxyethyl groups,
which two amylose ethers are excellently soluble both
in cold and in hot water, and gelatin are used for sizing
75 denier acetate silk warps at a temperature of 60° C.
To the solution of gelatin (which is frequently used for
sizing acetate silk yarns in actual practice) a small amount
of glycerol has been added.
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When testing the yarns the following values for the
sizing are obtained.,

temperature of 60° C. The following sizing values are
found. )

Degree of | Concen- Concen- .
Sizing agent substitu- | tration, | Sizing . Sizing agent tration, | Sizing
tion percent 0 percent
amylose hydroxypropyl ether__.___.____ 0. 51 2-7.0 amylose ethylbenzylether__.______._______________ 9 1.89.2
amylose ethyl hydroxypropyl ether.. .. 0. 1840.30 912276 starch ethylbenzylether...___._________ """ 9 1.1-4.2
gelatin (4- glyeerol) .. .| T T 2-7.2

Example 5

A warp of cotton yarn Ne 24/1 is continuously passed
at a temperature of 80° C. through a 10% sizing solution
of an amylose ethyl cther (degree of substitution 0.30),
squeezed out and dried on a drum at 110° C. For pur-
poses of comparison the sizing test is also carried out
with a thin boiling starch preparation, which in actual
practice is frequently used in about the same concentra-
tion for sizing cotton.

The results of testing the yarn are as follows:

Cone., | Degree | Abrasion | Breaking Elonga-
Sizing agent per- of resist- |strength, tion,
cent |substi-| ance grams | percent
tution
DONC - oo 84 269 7.2
amylose ethyl ether. .. 10 0.30 1,144 420 6.1
thin boiling starch____. 10 (oo 352 410 6
Example 6

In a closed dyeing apparatus a 4% solution of an
amylose ethyl ether (degree of substitution 0.26) is
pumped for 15 minutes at a temperature of 50° C.
through a viscose spinning cake.

The sized spinning cake readily admits of being reeled
off and the yarn has an excellent sizing,

Example 7

A skein of acetate silk of 100 denier is submerged for
some minutes in a 9.2% solution of an amylose ethyl
ether having a degree of substitution of 0.23 at a tempera-
ture of 60° C. After squeezing the skein and loosening
the threads the skein is dried in 2 drying box at about
90° C. The sizing value of the yarn thus treated is found
to be 1-6.8, the elongation is 25%.

Example 8

Continuous triacetate yarn of 100 denier is sized at a
temperature of 50° C. with an aqueous solution of a
water soluble mixed ethylbenzyl ether of amylose, ob-
tained by treating amylose in an alkaline medium in the
heat with 0.7 mole of diethyl sulphate and 0.05 mole of
benzylchloride per glucose unit and by subsequently re-
moving the reaction salts in known manner and bringing
the mass in dry form. For purposes of comparison the
sizing is also effected under the same conditions with a
synthetic sizing agent on the basis of polyvinyl alcohol,
in the presence of a slight amount of boric acid. After
the treatment the yarn is dried on a drum at 95° C.

The following results are obtained:

Elon- Smoothness
Sizing agent Cone,, | Sizing |gation.,
percent percent
Ist X | 10th X
ethylbenzyl ether of amyl-
088 m e e 8]2.814.4 26.1 2.1 2.2
polyvinyl alcohol — 1.6%
of boricacid_.__.__._____ 8126126 26. 2 2.6 3.2
Example 9

The mixed ethylbenzyl ether of amylose described in
Example 8 is compared with the corresponding ether of
corn starch for sizing 75 denier diacetate silk warps af a
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Example 10

Cotton yarn is continuously passed in warp form throu gh
a 10% aqueous solution of the sodium salt of a carboxy-
methyl ether of amylose at a temperature of 80° C,
squeezed out and dried on a drum at 110° C.

The amylose ether is prepared by treating amylose in
an alkaline medium in the heat with 1 mole of sodium
monochloroacetate per glucose unit, whereupon the amyl-
ose thus treated is freed in known manner from the re-
action salts, and is brought in dry form. The degree of
substitution of the amylose ether is 0.56 carboxymethyl
group per anhydroglucose unit. For purposes of com-
parison sizing tests are also run with a sodium salt of a
carboxymethyl ether of cassava starch (degree of substitu-
tion 0.59), as well as with the sodium salt of a carboxy-
methyl cellulose of low viscosity (degree of substitution
0.6). The starch ether is obtained by etherifying cassava
starch in known manner with one mole of sodium mono-
chloroacetate per glucose unit and by subsequently re-
moving the reaction salts.

The results of testing the yarn are as follows:
Cone., | Abra- Break- | Elonga-
Sizing agent per- sion re- ing tion,
cent | sistance jstrength, | percent
grams
DONCa o 87 206 7.5
carboxy-methyl ether of amyl-
ose (Na-salt)____._.___... " __ 10 879 455 7.1
carboxymethyl ether of starch
(Na-salt) _.._....__._______. 10 367 381 6.4
carboxymethyl ether of cellu-
lose (Na-salt). ... _____ 10 551 393 6.6
Example 11
A warp of diacetate silk of 75 denier is continuously

passed through an 8% aqueous solution of amylose acetate
at a temperature of 60° C., whereupon the yarn is squeezed
out. The water soluble amylose acetate is obtained by
hydrolyzing a solution of amylose triacetate in the presence
of water and a small amount of a catalyst until the amylose
acetate has become fully water soluble.

For purposes of comparison sizing tests are likewise
carried out with water soluble starch acetate and water
soluble cellulose acetate, said products being prepared in
a similar way from the triacetates, The treated yarn is
dried on drums at 80-90° C,

The results of the tests are as follows:

Cone., Elon- { Smoothness
Sizing agent per- Sizing | gation,
cent per-
cent | 1st X |10th X

amylose acetate 81 2.7-9.4 17 19 2.1
starch acetate_____________ 8 1-3.4 12 2.7 5.2
cellulose acetate 8| 1.2-50 15.5 2.4 3.7

Example 12

Cotton yarn is sized with a 10% aqueous solution of an
amylose formaldehyde compound, The yvarn thus sized
is very suitable for weaving.

Example 13

A dry amylose ether to be used according to the inven-
tion having good properties may be prepared as follows:
In an autoclave provided with a stirring apparatus 1000
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grams of finely ground amylose (obtained by fractionat-
ing potato starch) is agitated with a solution of 170 grams
of sodium hydroxide in 2000 cc. of water at a temperature
of 50-60° C., until a smooth dispersion is obtained. Sub-
sequently 350 cc. of dimethyl sulphate are added in a
period of 45 minutes, whereupon the mass is allowed to
react for another hour at the same temperature. The re-
action mixture is subsequently dried in a thin layer on a
heated drum at a steam pressure of 6 at. The amylose
methyl ether obtained has an excellent solubility both in
cold and in hot water. The ether has a degree of sub-
stitution of 0.53 and accordingly contains 1 methyl group
per 1.88 anhydroglucose units.

We claim:

1. In a method for sizing textile yarns, the improve-
ment of treating said yarns with an aqueous solution of
a sizing agent selected from the group consisting of amyl-
ose ethers, amylose esters, and amylose acetals, and sub-
sequently drying the treated yarns.

2. The improvement described in claim 1, wherein said
sizing agent is an alkyl ether of amylose, wherein each
alkyl group has from 1 to 4 carbon atoms.

3. The improvement described in claim 2, wherein the
sizing agent contains at least one alkyl group per 7 anhy-
droglucose units of the amylose.

4. The improvement described in claim 1, wherein
said sizing agent is a hydroxyalkyl ether of amylose,
wherein each hydroxyalkyl group has from 1 to 4 carbon
atoms.

5. The improvement described in claim 4, wherein the
sizing agent contains at least one hydroxyalky!l group per
7 anhydroglucose units of the amylose.

6. The improvement described in claim 1, wherein said
sizing agent is a mixed alkyl hydroxyalkyl ether of amyl-
ose wherein each alkyl group has from 1 to 4 carbon
atoms, and each hydroxy alkyl group has from 1 to 4
carbon atoms.
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7. The improvement described in claim 1, wherein the
textile yarns are hydrophobic yarns.

8. The improvement described in claim 7, wherein the
sizing agent is a hydroxyalkyl ether of amylose containing
at least one ether group per 2%2 anhydroglucose units of
the amylose.

9. The improvement described in claim 1, wherein the
sizing agent is a mixed alkyl aryl ether of amylose.

10. The improvement described in claim 9, wherein the
sizing agent is an ethyl benzyl ether of amylose.

11, The improvement described in claim 1, wherein the
sizing agent is an ester of amylose and a fatty acid hav-
ing from 2 to 4 carbon atoms.

12. The improvement described in claim 1, wherein
said sizing agent is a carboxyalkyl ether of amylose,
wherein the alkyl group has from 1 to 4 carbon atoms.

13. The improvement described in claim 1, wherein
said sizing agent is a sulfoalkyl ether of amylose, wherein
the alkyl group has from 1 to 4 carbon atoms.

14. The improvement described in claim 1, wherein
said sizing agent is an aminoalkyl ether of amylose,
wherein the alkyl group has from 1 to 4 carbon atoms.

15. The improvement described in claim 1, wherein
said sizing agent is a substituted aminoalkyl ether of amyl-
ose, wherein the alkyl group has from 1 to 4 carbon atoms.
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