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@ Waxless polyvinyl alcohol size composition.

An agueous waxless size composition for textile yarn -

comprising in an aqueous solution

{a) 100 parts polyvinyl alcohol and

{b) 2-6 parts ethylene oxide-propylene oxide surfactant
which has a surface tension less than 49 dynes/cm, preferably
between about 40 to 48 dynes/cm, as a 0.1% aqueous solution
at 25°C, and desirably a foaming number less than about 20
{m! foam/g solution)°F as a 7% aqueous polyvinyl alcohol sol-

ution containing 4 parts surfactant per 100 parts polyvinyl
alcohol,
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WAXLESS POLYVINYL ALCOHOL SIZE COMPOSITION

TECHNICAL FIELD

The invention relates to sizing textile yarn with aqueous polyvinyl
alcohol compositions.

BACKGROUND OF THE INVENTION

Sizing of textile fibers with polyvinyl alcohol (PVOH) 4s well known
in the art. PVOH with a degree of hydrolysis in the range of 87 to 100
mole% has proven effective in practice as a sizing agent.

Essentially all textile warp size compositions for spun yarns
contain a hydrophobic waxy material, such as hydrogenated tallow wax in
order to impart lubricity during weaving and to lessen both st1ck1ng to
the drying cans and build-up during.slashing..---n--"mea o " o oo

o e . m ae e ¥ e 4 e seaves
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In addition, such waxes are difficult to remove from the woven
- product prior to finishing. Special solvent extraction steps are some-
times used or finishing mills must accept a high percentage_of second..
quality. Frequently wax spots left on the cloth result in dye defects.
. Moreover, finishing mills are interested in lowering the temperature

of the aqueous size removal systems which causes further removal problems
with wax.

15

Further, foaming problems during sizing are observed whenever the
degree of hydrolysis of the polyvinyl alcohol is below 99% and such prob-
lems increase with decreasing hydrolysis level. The presence of foam
lTeads to uneven sizing with the result being a decrease in weaving ef-
ficiency. Foaming can be eliminated through the use of superhydrolyzed
PVOH (degree of hydrolysis 99-100%) or by the use of defoamers.

The use of superhydrolyzed PVOH in sizing operations, however,
imparts other problems such as brittleness of the sizing f1Im which in
turn leads to excessive shedding and reduced weaving efficiency. The
film properties and adhesion to the fibers can be increased through the
addition of polyacrylates, polyesters, polyglycerols and the like.

The film properties and the adhesion to the fibers of partially
hydrolyzed PVOH (hydrolysis 85-96 moleX) are superior to those exhibited
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by superhydrolyzed PVOH. Further, the desizing can be accomplished at a
lower temperature, due to decreased crystallinity of the PVOH, leading to
an energy savings. Foaming during the sizing operation, however, has to
a great extent prevented partially hydrolyzed PVOH grades from pene-
trating the sizing market despite the above advantages.

The foaming of aqueous sizing compositions containing partially
hydrolyzed PVOH can, in many operations, be successfully overcome through
the addition of defoamers such as Colloid 694, 693 or 513, Drew Y-281,
Nopco NXZ L, Foammaster VL defoamers or certain ethylene oxide-propylene
oxide adducts with a high level of propylene oxide. However, the pres-
ence of a hydrophobic waxy material in the typical aqueous sizing compo-
sitions will have a pronounced and detrimental effect on the performance
of the above-mentioned defoamers. Thus, the foaming problem has, to a
great extent, excluded PVOH products having a lTower degree of hydrolysis
from use in sizing compos1t10ns despite the mentioned advantages.

Japanese Patent Pub]ication No. 47- 45634 discloses a method for warp“’°;’
sizing polyamide synthetic “Fiber which compr1§g§ frgéfiﬁﬁ'synthetiELTﬁﬁgﬁflarc
amide fiber with a warp-sizing composition comprising PVOH, a highly
hydroscopic anionic surfactant and a nonioqu_surfactant which is low-
foaming polypropylene glycol-ethylene oxide adduct and/or monoester
thereof. Example 1 (test 2) shows, in the absence of the énion1c
component, there is desizing in the weaving operation.

U.S. 4,389,506 discloses a process for the preparation of a sub-
stantially dust-free PVOH powder comprising contacting the PVOH with
about 0.5 to 4% polyglycol. This document states that block copolymers
containing the constituents of polyethylene glycol with propylene oxide
in which the oxyethylene content predominates (more than 50%) are, to a
lesser extent, suitable as long as the end-use properties of the PVOH are
not adversely affected. Composition B in Example I shows PVOH plus 1%
Pluronic F98 surfactant. : '

U.S. 4,428,751 discloses a process for the wet processing of textile
materials which comprises applying to the textile material an aqueous
textile-treating 1iquor containing a textile-treating component in an
amount sufficient to provide a desired effect on the textile material,
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and further containing in an amount sufficient to provide foam control
properties, a foam control agent of the formula

a R H
! o
R (CHy O (-t
y H m H

where y 1s 0 or 1; m and n are both independently an integer from 0 to 30
with the proviso that the sum of y + m +n must be at least 1; a and b are
independently an integer from 1 to 7; R is a C]--C40 aliphatic group; |
R] 1s a CI-CIB alkyl group, a C]-C7 alkoxy group or a 03—88
alkoxyalkyl group; and Z is hydrogen, halogen, phosphate or phosphite.
South African Patent 712671 discloses a Jute sizing composition which
comprises a dilute aqueous solution of PVOH which has been hydrolyzed to
at least -about 85% and a water soluble glycol selected from the group .. . __
consisting of polyethylene glycol and-pbl}b}abyi;n; éi;éoii- T
U.S. 3,634,295 discloses a sizing composition for man-made yérhs
comprising a PVOH and a polyacrylic_acid. | |

7 i

U.S. 3,804,785 discloses aqueous so1ut1ons of PVOH conta1n1ng
amylose and/or amylitol of low molecular weight for sizing paper and
textile fibers. ‘

U.S. 4,222,922 discloses a warp size for filament yarn consisting
essentially of PVOH, alkylphenoxy (or cresoxy) ethoxyethyl dimethylbenzyl
ammonium chloride and a plasticizer such as glycerol or urea.

U.S. 4,251,403 discloses a warp size for filament yarn cons1st1ng“
essentially of PVOH, urea and mono- and di-saccharides, such as sucrose.

U.S. 4,309,510 discloses a sizing composition consisting of a PVOH
and 1-30 wt% of an amine oxide. -

U.S. 4,383,063 discloses a PVOH based sizing solution containing a
small amount of a quaternary (e.g., dialkyldimethyl) ammonium salt or
quaternary imidazolinium salt additives. |

U.S. 4,399,245 discloses a sizing composition consisting substan-
tially of PVOH and polyglycerol.
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SUMMARY OF THE INVENTION
The present invention provides a waxless sizing composition con-
sisting essentially of
(a) 100 parts PVOH, and
(b) 2 to 6 parts ethylene oxide-propylene oxide surfactant
having a surface tension less than about 49 dynes/cm at 25°C in a
0.1% water solution.

In a preferred embodiment the ethylene oxide-propylene oxide surfactant
has a foaming number less than about 20 (ml foam °F/g solution) as a 7%
aqueous PVOH solution containing 4 parts surfactant per 100 parts PVOH.

The sizing composition is utilized as an agueous solution at about
2 to 20 wt%.

The addition of certain ethylene oxide-propylene oxide surfactants
according to the invention to a PVOH sizing composition advantageously
provides a waxless size that affords lubricity during weaving and easy
release of the sized yarn fromthe-dryihg @rum-as-provided by waXx=ton--"-:-
taining PVOH-size compositions, but aiso affords low shedding during the
weaving operation, high weaving efficiency and, particularly, easy de-
sizing. These advantages are obtained when the sizing composition is
used for cotton—conta{ning textile yarn. No significant advantages are
observed for all polyester synthetic textile yarn.

-
R

The percentage decrease in hairiness resulting from the use of an
ethylene oxide-propyiene oxide surfactant in the PVOH size will depend
upon the degree of hydrolysis and the molecular weight of the PVOH. The
use of such surfactants according to the present invention at 4 wit%
(based on PVOH) in an 8% aqueous PVOH sizing composition, the PVOH having
about a 1700 degree of polymerization and being 87-90 mole% hydrolyzed,
will provide at least about 55% decrease in hairiness compared to unsized
50/50 polyester/cotton spun yarn.

It is believed that the presence of the ethylene oxide-propylene
oxide surfactant provides improved encapsulation and penetration of the
yarns. Thus a size f11m having greater strength and lower shedding due
to increased adhesion and uniformity is achieved. The hairiness of the
yarn is often taken as a measure of these qualities. The improved
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adhesion 1s surprising in view of U.S. 3,598,883 which teaches that poly- i

oxyethylene and polyoxymethylene may affect the adhesive ability of PVOH. |
Another embodiment of the invention is a textile process for treat- !

ing yarn which comprises passing the yarn through an aqueous size solution !

according to the invention, removing excess size solution from the yarn,

drying the sized yarn, splitting the yarn, winding the yarn, weaving the

yarn and removing the size from the woven product.

DETAILED DESCRIPTION OF THE INVENTION
According to the invention the sizing composition consists essen-
tially of the following components:
(a) a PVOH which preferably is 85-99+ mole% hydrolyzed and has
a viscosity ranging from about 3 to about 60 mPas (cps) as a 4% aque-
ous solution at 20°C, and |
~(b) 2-6 wt¥ ethylene oxide-propylene oxide surfactant based on
PVOH, the surfactant having a surface tension less than 49 dynés/cm
and preferably between 40 and 48 dynes/cm measured at 25°C in a 0.1%
aqueous solution.
The sizing compositions according to the invention are waxless, i.e.
the compositions do not contain a hydrophobic waxy material as is cus-
tomary in the art, but provide the advantages of a wax-containing sizing
composition. Furthermore, anionic surfactants are not needed.
Defoamers known to the art in the customary amounts may be added if
foaming of the aqueous sizing compositions presents a problem. However,
in a preferred embodiment certain ethylene oxide-propylene oxide sur-
factants which afford reduced foaming are used. Such ethylene oxide-
propylene oxide surfactants have a foaming number less than about
20 (ml foam °F/g solution) as a 7% aqueous PVOH solution containing
4 parts surfactant per 100 parts PVOH.
Suitable polyvinyl alcohols for use in the sizing composition in-
c¢lude fully hydrolyzed PVOH's (98-99+ moleX hydrolyzed) such as produced
by methanolysis of polyvinyl acetate homopolymers, and copolymers of
vinyl alcohol and methyl methacrylate at least 99.5 moleX hydrolyzed
consisting of 94-98% vinyl alcohol and 2-6 wi% methyl methacrylate as




10

1S

20

25

30

3%

—— - ce ret e

* *
.

‘0252477

t

«

-6 -

disclosed in U.S. 3,689,469. Suitable part\a]ly.hydrolyzed PVOH's are

those that are about 85 to 97 mole% hydrolyzed although material which 1s
at least about 78 mole% hydrolyzed may also be used. Partially hydrolyzed

PVOH is preferred.

The ethylene oxide-propylene oxide surfactant 1s used preferably 4n
an amount ranging from 3 to 5 wt%, and most desirably 3.5-4.5 wtX, based
on polyvinyl alcohol. If less than about 2% ethylene oxide-propylene
oxide surfactant is used, the percentage decrease in hairiness falls off
dramatically, and at 1% or less sticking to the drying drum becomes a
problem. At more than 6% ethylene oxide-propylene oxide surfactant the
percentage decrease in hairiness starts to fall off and the integrity of
the size film deteriorates because of the incompatibility of the two
polymers.

I1lustrative of suitable ethylene oxide-propylene oxide surfactants

are those having the following formulas: . -- e e e e eans

-
- —cre #% e oS & TS . -
e raves B ane T S

- - -

HO(CZH4O)y(c3H60)x(c2H40)yH I

. ARG e ime memmnomm e e sim man mer s mmmmmm oo
H(002H4)y(0C3H6)i\\\\\ ' ,,/e’(C3H6°)x(c2H4°)yH
NCHZCH

H(0C2H4)y(003H6)x C3H60)x(c2H4°)yH

where x and y are integers and are selected such that the oxypropylene
groups constifute at least 900 molecular weight of the compound and the
oxyethylene groups constitute 10 to 90 wt% of the compound. Surfactants
according to the first formula are condensates of ethylene oxide with
hydrophobic bases formed by condensing propylene oxide with propylene
glycol. Such surfactants are sold commercially under the trademark
pluronic by BASF Wyandotte Corp. surfactants according to the second
formula are compounds formed by the addition of propylene oxide to
ethylenediamine followed by the addition of ethylene oxlde and are sold
commercially under the trademark Tetronic by BASF Nyandotté Corp.

z"\ 1
o .

Jp—
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In addition, ethylene oxide-propylene oxide surfactants according to
the above formulas in which the ethylene oxide and propylene oxide units
are reversed have also been found suitable. Such reverse ethylene oxide-
propylene oxide surfactants are also available from BASF Wyandotte Corp.

Monoesters of the above surfactants with C 'c18 carboxylic acids

]
are contemplated as being functional, or operative, equivalents in this

invention.

Ethylene oxide-propylene oxide surfactants having a surface tension
less than 49 dynes/cm afford greater strength and lower shedding (reduced
hairiness) when used in an aqueous PVOH-waxless composition. However, it
is preferred to use such surfactants having a surface tension between
about 40 and 48, especially 43 to 47, and further, those with a foaming

_humber of less than 20, preferably less than 15 and most preferably

below 10, because foam control 1s superior and defoamers may not needed.
The fo]low1ng technique 1s used to determine the foaming number,

4.e. the degree of foaming -of ‘an’ aqueous size soTuttoris v ConTIIL LATAALL e

The aqueous size solutTon contains 7% PVOH (based on water) having
a DP of about 1700 and a degree of hydrolysis of about 87-89 mole% and
4% ethylene oxide-propylene oxide (EO-PO) surfactant (based on PVOH).

The aqueous size solution (400g) 4s placed in a 1 Viter beaker,
equilibrated at the desired temperature and stirred at 1000 rpm for one
hour using a 2.25 inch 45° pitched turbine placed in the center of the
beaker 0.75 inch below the 1i1quid surface. The mixture is then trans-
ferred to a 1 1iter graduated cylinder and the weight as well as volume
of the foamed size is recorded. The foaming is calculated according to
the following formulas:

Foam Density (g/ml) = welght PVOH size solution (q)
. foam volume (ml)

ml foam/g = (1-Foam Density)
Foam Density

The foaming 1s measured at 140°F, 150°F, 170°F and 190°F, thus cover-
ing the normal operating range of a sizing operation. Whenh m1 foam/g is
plotted against temperature, the area below the curve from 140 to 190°F is



10

18

20

25

30

35

-
' : €

*

0252477

-8 -

the foaming number, the measure of the foaming behavior of the size solu-
tion. The smaller the area, the Jower the foaming number, and the lower
the foaming tendency.

The PVOH-containing size composition of the present invention will be
used as an aqueous solution in the textile industry. Thus an aqueous size
solution will generally have a solids content from about 2 to about 20 wt¥,
preferably about 5 to 15 wt¥%, or 2 to 7 wt¥ if the yarn is double-dipped.

Any means and method for physically mixing the components in an
aqueocus medium can be used. Preferably the PVOH and the ethylene oxide-
propylene oxide surfactant are simply added to the cooking kettle con-
taining water (heated). The surfactant may be physically mixed with the
PVOH or sprayed on the PVOH as a 14quid or solution to yield a solids
product for subsequent dissolving in water.

Starch is often blended with PVOH in sizing compositions. Similarly,
the present size composition can also contain common textile warp size
starch. The sizing composition—can-also-be modified- with: othersmaterdats:——-
for specific textile uses as 4s customary in sizing applications.

The temperature of the aqueous size solution should be between 50°C
(122°F) and g3°C (200°F), preFerab1y~betweenr50°C—iﬂ40°f)-and-aabc—(1gooF)._”.f
in the sizing operation. Efither single or multiple size boxes containing §
the aqueous size solution may be used as is well known in the art. After

removal of excess size solution by passage between squeeze rolls, the sized
yarn 1s dried by contact with multiple drying cans heated to a temperature
of about 100 to 175°C, split by stationary lease rods, and wound as a
weaving beam. The slashing operation is conducted at speeds of 10 to 100
meters/min. ‘

Advantageous properties of the size composition include no build-up on
drying cans, clean splitting at the lease bars without breakage of ends or
filaments, easy separation of the sized yarns when enterihg into the loom
harness, and reduced foaming in the size box when the preferred ethylene
oxide-propylene oxide surfactants are used.

Weaving may be performed with conventional shuttle looms, air-jet :
looms, rapier looms or shuttleless weaving machines. Beneficial char-
acteristics are production of first class cloth, loom efficiency, absence
of loom fouling by shedding and very easy desizing. puring finishing the
size 1s removed by scouring with hot water. The size is easily removed

Y
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especially 1n the case of partially hydrolyzed PVOH by using a moderate

water temperature of 50 to 70°C. There is no need for a special solvent
extraction step since there is no hard-to-remove wax in the sizing compo-
sition. Thus wax spots on the cloth resulting in dye defects are absent.

The use of PVOH/ethylene oxide-propylene oxide surfactant waxless size
compositions according to the present invention for cotton-containing tex-
t1le yarn affords surprisingly high weaving efficiency and decreased shed-
ding during weaving. The weaving efficiency 1s essentially identical to
that obtained using a conventional PVOH/tallow wax composition. Cotton-
containing textile yarns include combinations of synthetic fibers such as,
for example, po]yesfers and polyamides, with at least 10%, preferably at
least 35% cotton fibers or all-cotton yarns.

The following examples are given for the purpose of 11lustrating the
present invention. All parts and percentages are by weight unless other-
wise specified. -

The hairiness was measured using a Shirley Yarn Ha1r1ness Meter/ -
Winder Model 4 connected to an Epson HX-20 computer. The total yarn length
used in the measurements was 50 meters. The 50 meter sample was prepared
by knotting together yarns of 1.5-2 meter 1eﬁgth in order to obtain a
representative sample of the sized warp.

The penétrat1on and encapsulation data was obtained by embedding the
sized yarns in Versamid 940 po1yam1de; preparing a microtome cross section
of 11-12 microns thickness, treating this with a toluene/isopropanol mix-
ture followed by exposure to an 1odine solution. The prepared cross-sec-

tion was then placed in a microscope in order to obtain a 35 mm picture by

which the penetration and encapsulation was determined. The PVOH contain-
ing areas appeared as the dark colored areas. '

EXAMPLE 1

This Example presents the foaming numbers which were determined for a
number of ethylene oxide-propylene oxide (EO-PO) surfactants having a sur-
face tension ranging from 33 to 50.4 dynes/cm following the previously
described procedure. )

Run 1 was a control using the aqueous waxless PVOH size composition
without a surfactant. Runs 2-16 employed, in addition, an ethylene oxide-
propylene oxide surfactant. The data 1s presented in Table I.
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The data in Table 1 demonstrates the importance of surface tension
and foaming number for achieving foam control. 1t can be seen that
Runs 2, 5-7, 9-13 and 16 provided surprising foam control. Runs 3, 4, 8,
14 and 15 4n which the surfactant had a foaming number greater than 20
demonstrated only siight, if any, foaming control.

EXAMPLE 2
Size solutions were prepared by slurrying 20.4 kg of WS-53 polyvinyl
alcohol from Air Products and Chemicals, Inc. (degree of polymerization
about 1700; degree of hydrolysis about 87-90 mole¥%) and 0.804 kg of

ethylene oxide-propylene oxide surfactant into 183 kg of water. A solu- |

tion was formed by injecting steam into the aqueous mixture-under stir-
ring until a temperature of 98°C was reached. The final solution so]1d;
was measured once the mixture had been added to the size box. The size
composition was applied to 50/50 polyester/cotton spun yarns having a
yarn count of 24.5 using a conventional commercial slasher. The hatr- .
iness of the unsized yarn was 33.4 hairs/meter. The yarn speed during
slashing was 12 yards per minute and the temperature in the size box was
at 82°C (180°F). : SRR TR A
The obtained sized yarn properties are shown in Table II. The

results show that the E0O-PO compound's surface tension has a great in-
fluence upon the hairiness. A % decrease in hairiness of less than 55%
4s not acceptablie since it 1s not significant enough to reduce shedding

and weaving inefficiency. Runs 20-26 showed an acceptable decrease in
hairiness.
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EXAMPLE 3
Size solutions were prepared as described in Example 2 with the ex-
ception that the ethylene oxide-propylene oxide (EO-PO) surfactant content
based on PVOH was varied from 2.0 wt% to B.0 wtk. The E0-PO compound used
was Pluronic 25R8 surfactant obtained from BASF Wyandotte. The results in
Table III indicate that the optimum ratio of EO-PO surfactant to PVOH 1is

between 0.025 and 0.07. Higher amounts of EO-PO block copolymers severely
weaken the size fiim.
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EXAMPLE 4

Size solutions were prepared by slurrying 26.5 kg of WS-42 polyvinyl
alcohol from Air Products and Chemicals, Inc. (degree of polymerization
about 900; degree of hydrolysis about 95-97 mole%) and 1.06 kg of an
ethylene oxide-propylene oxide surfactant into 177 kg of water. A solu-
tion was formed by injecting steam into the aqueous mixture under stirring
until a temperature of 98°C was reached. The slashing conditions and yarn
used were as described in Example 2. The obtained sized yarn properties
shown in Table IV indicate that the maximum decrease in hairiness occurs

if the surface tension of the EQ-PO additive is maintained in the 40-48
dynes/cm range.
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EXAMPLE 5

Size solutions were prepared as described in Example 2 with the ex-
ception of the PVOH which in this case was VINOL 325 polyvinyl alcohol of
Air Products and Chemicals, Inc. having a degree of polymerization of
about 1700 and a degree of hydrolysis of 97.5-99 mole%. The data shown
in Table V indicate that the decrease in hairiness is 1ittle influenced
by the surface tension of the additive in the range investigated when a
substantially fully hydrolyzed polyvinyl alcohol s used.
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EXAMPLE 6
A size solution was prepared as described in Example 4. However,
the PVOH used in this example was T-66 obtained from DuPont and believed
to be a PVOH/methyl methacrylate copolymer. The additive used was
Pluronic 25R8 surfactant. The hairiness was within the uncertainty
identical to that obtained whenever WS-42 polyvinyl alcohol was used as
shown in Example 4.




te m—

£d-291~J0185

0252477

L4 ON ol

SUTTITIOS  On=pLing  XSPII0S

Jataa azis

L AN A e L's L5t

~SPTIOS %07 07 ~SSIUTIOR  SSSUTIITH SauIU3

99p pazjleudoy  @seasdad X saaabag

INVIJV3IENS 0d-04

8Y52-d

TITISTEILIVEVHD ONINNY

SITLYIJ0Ud NiVA

I JT1T8V.

L




10

18

20

25

30

3%

0252477

- 21 -

: EXAMPLE 7

A size solution was prepared by slurrying 159 kg (350 1bs.) of PVOH
(0P of 1700, degree of hydrolysis 87-89%), 6.4 kg (14 1bs.) of an
ethylene oxide-propylene oxide adduct into 1325 kg of uzo. A solution
was formed by injecting steam into the size solution, under stirring
until a temperature of 82°C (180°F) was reached. The final solution
solids was 9%. This material was used to size a 65/35 polyester/cotton
spun yarn employing a conventional slasher. The yarn speed was 86
yards/min., size box temperature 82°C (180°F) and squeeze roll pressure
15 psig. HWeaving of the slashed yarn was accomplished using a Schulzer
air jet loom. The obtained results are shown in Table VII.
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The results in Table VII compare the weaving efficiency and hairi-
ness of traditionally sized warps where hydrogenated tallow wax was used
to tmpart lubricity (Run 38), to those (Runs 39 and 40) obtained using a
waxless formulation according to the invention. Table VII clearly in-
dicates the obtained weaving efficiency imparted by the ethylene-pro-
pylene oxide adducts is essentially the same as that of the tallow wax.
Such weaving efficiency when coupled with low foaming, lubricity and
easter desizing in the absence of a wax 1s recognized by the industry as
a significant improvement.

The ethylene oxide-propylene oxide surfactants which have a surface
tension between about 40 and 48 dynes/cm and a foaming number less than
about 20 prevent build-up on the drying cans by depositing a thin 1iquid
f1Im on the dryer drums thus prevent direct contact between the PVOH
coated fibers and the can. 1In addition to the fact that the interfacial
tension of the surfactant is lower than that of PVOH, the phase separa-

tion between PVOH and the surfactant ‘teads to-a-deposit ‘of surfactant on - -

the surface of the fiber which provides lubricity. The surfactant, fur-

thermore, works as a wetting agent promoting good penetration and complete

encapsulation of the yarns, thus producing a size film having greater
strength and lower shedding due to increased adhesion and uniformity.
The size composition according to the invention takes advantage of the
excellent size properties inherent to partially hydrolyzed polyvinyl
alcohols, thus permitting the elimination of additives such as poly-
acrylates, polyesters, polygliycerols and the 1ike as needed in the case

.of fully hydrolyzed polyvinyl alcohols.

STATEMENT OF INDUSTRIAL APPLICATION
The invention provides an aqueous waxless polyvinyl alcohol-con-
taining size composition which affords a high weaving efficiency accept-
able hairiness, very easy desizing when used in conjunction with cotton-
containing textile yarn.

e —— o s———
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1. A waxless sizing composition consisting essentially of

(a) 100 parts polyvinyl alcohol, and

(b) 2-6 parts ethylene oxide-propylene oxide surfactant
having a surface tension less than 49 dynes/cm measured at 25°C
sn a 0.1% aqueous solution.

2. The sizing composition of Claim 1 in which the polyvinyl
alcohol is at least 78 mole% hydrolyzed and has a viscosity of about
3-60 cps as a 4% aqueous solution at 20°C.

3. The sizing composition of Claim 2 in which the polyvinyl
alcohol is 85-917 mole% hydrolyzed.

4. The sizing composition of Claim 1 in which the surfactant has -
a surface tension between 40 and 48 dynes/cm and a foaming number less
than about 20 as a 7% aqueous polyvinyl alcohol solution containing
4 parts surfactant per 100 parts polyvinyl alcohol.

5. The sizing composition of Claim 1 in which the surfactant has
a surface tension between 43 and 47 dynes/cm.

6. The sizing composition of Claim 4 in which the surfactant has
a foaming number 1less than 15.

7. The sizing composition of Claim 4 in which the surfactant has
a foaming number less than 10.
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8. The sizing composition of Claim 1 in which the surfactant can
be represented by one of the following formulas:

H0(62H40)y(C3H60)x(02H40)yH 1
and
H(OC_H,) (OC.H.) (C_H_0) _(C,H,0) H
24’y 736°X 36 'x*7247y
AN NCH..CH N'/”’
22 ~\\\\\ 11
H(0C2H4)y(003H6)x (CSHBO)X(CZH4D)yH

where x and y are integers and are selected such that the oxypropylene
groups constitute at least 900 molecular weight of the surfactant and the
oxyethylene groups constitute 10-90 wtX of the surfactant, or the above

formulas in which the ethylene oxide and propylene oxide units are re-
versed.

A AL : e .-
— e s s wese wma s e - -

(a) 100 parts polyvinyl alcohol which is at least 85 mole%
hydrolyzed and has a viscosity of about 3-60 cps as a 4% aqueous
solution at 20°C, and

(b) 3-5 parts éthy]ene oxide-propylene oxide surfactant having
a surface tension ranging from 40-48 dynes/cm measured at 25°C and a
0.1% aqueous solution, the surfactant-being represented by one of
the following formulas:

HD(C2H40)y(C3H60)x(C2H40)yH 1
and
H(OC,H,) (OC.H.) (C,H.0) (C,H,0) H
27°4'y'"376°X 376 ‘x*72747 'y
:::::,NCH2CH2N:::::; 0

H(OCZH4)y(0C3H6)x (03H60)x(02H40)yH

where x and y are integers and are selected such that the oxypropylene
groups constitute at least 900 molecular weight of the surfactant and the
oxyethylene groups constitute 10-90 wt¥% of the surfactant, or the above
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formulas in which the ethylene oxide and propylene oxide units are re-

versed.

10. The sizing composition of Claim 9 in which the surfactant has a
foaming number less than about 15 as a 7% aqueous polyvinyl alcohol solu-

tion containing 4 parts.surfactant per 100 parts polyvinyl alcohol.

11. The sizing composition of Claim 9 in which the polyvinyl alcohol

15 85-97 mole% hydrolyzed.

12. The sizing composition of Claim 9 in which the polyvinyl alcohol

15 87-89 mole% hydrolyzed.

13. A waxless sizing composition consisting

essentially of

(a) 100 parts polyvinyl alcohol which is 87-89 moleX

hyd}olyzed and has a v1scd§$ty—bf—aboutHS-GOLépslin~ar1%'5hh§bu§"'

solution at 20°C, and

(b) 3.5-4.5 parts ethylene oxide-propylene oxide surfactant

having a surface tension ranging from 40-48 dynes/cm measured at

25°C 4n a 0.1% aqueous solution and a foaming number Yess than about

20 as a 7% aqueous polyvinyl alcohol solution containing 4 parts

surfactant per 100 parts polyvinyl alcohol.

14. An aqueous sizing composition containing from 2 to 20 wik of

the sizing composition of Claim 1.

15. An aqueous sizing composition containing from 2 to 20 wt% of

the sizing composition of Claim 9.

16. An aqueous sizing composition containing from 2 to 20 wt% of

the sizing composition of Claim 13.

17. A textile process which comprises passin
textile yarn through an aqueous size composition o
excess size solution from the yarn, drying the siz

g a cotton-containing
f Claim 14, removing
ed yarn, splitting the
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yarn, winding as a weaving beam, weaving the yarn and removing the size
from the woven product by scouring with hot water.

18. A textile process which comprises passing a cotton-containing
textile yarn through an aqueous size composition of Claim 15, removing
excess size solution from the yarn, drying the sized yarn, splitting the
yarn, winding as a weaving beam, weaving the yarn and removing the size
from the woven product by scouring with hot water.

19. A textile process which comprises passing a cotton-containing
textile yarn through an aqueous size composition of Claim 16, removing
excess size solution from the yarn, drying the sized yarn, splitting the
yarn, winding as a weaving beam, weaving the yarn and removing the size
from the woven product by scouring with hot water.

20. A composite comprising a cotton-containing textile yarn having
a coating of a size composition of Claim 1.

5809C-AD162
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