
0 051 353 Description Technical field This invention relates to an improved
surface modifyinig treatment of shaped articles, particularly to 5 shaped
articles comprising synthetic fibers, the treatment providing the article
with a durable stain- releasing finish. Background art The treatment of
synthetic fibers to impart to them stain-release properties is well known
in the art. The 10 most common synthetics used as fibers are polyethylene
terephthalate, polyamides, polyacrylonitriles, and polyolefins which
possess a hydrophobic character, making their laundering (particularly as
regards the removal of oily soil and oily stains) difficult. This is due in
large part to the inherent low wettability of these synthetic fibers. Oily
soil or stain is difficult to remove in an aqueous laundering process since
the oily. material tends to become attached to the hydrophobic, or
oleophilic, fibers. U.S.-A- 4,330,588 discloses 15 use of sulfonated
polyester polymers to surface-modify shaped essentially polyester articles
to provide them with a stain-releasing finish durable to multiple
launderings, and this patent application is incorporated herein by
reference. By "sulfonated" or "sulfo" is meant a -[err] group in which X is
hydrogen or alkali metal cation, such as sodium, potassium, and lithium;
alkaline earth metal cation; tertiary, and quaternary ammonium cations
having zero to 18 carbon atoms, such as ammonium 20 hydrazonium, N-methyl
pyridinium, guanidinium, methylammonium, butylammonium, diethyl- ammonium,
triethylammonium, tetraethylammonium, and benzyltrimethylammonium;
monovalent cations are preferred. It is known in the art to use
water-soluble salts to help catalyze the cross-linking of permanent press
resins for synthetic/cotton shaped articles. The use of water-soluble salts
is well known in the dye industry 25 to improve the exhaustion of certain
dyestuffs. It is novel in the art, however, to use such salts in
combination with soil-release agents in aqueous environments to improve
soil-release properties. In general, such salts increase the durability of
the treated synthetic fabric to laundering and at the same time reduce the
concentration of surface-modifying agent used in the aqueous environment.
30 Disclosure of invention This invention provides a process for the
treatment of synthetic fibers with a sulfonated polyester stain-releasing
finish, which process comprises the addition of water-soluble salts to the
aqueous fabric treating bath in combination with the sulfonated polyester
treating agent. Optionally, conventional additives such as dyes, dye
carriers, etc., may also be added. Use of a water-soluble salt applied in
35  conjunction with a sulfonated polyester stain-release agent
significantly enhances the performance of the stain-release agent over
controls treated without the salt. This addition allows for reduction of as
much as 50% or more in the amount of sulfonated polyester agent needed in
the bath, while providing increased durability of the treated synthetic
fabric to laundering. The water-soluble salts have been shown to not
adversely affect the dyeing process nor cause difficulty in the application
of the stain-release agent in 40 effective concentrations. The invention
also provides shaped articles having a stain-releasing finish produced by
the above 



mentioned process, said shaped articles with their releasing finish being
durable through a series of laundering operations. "Shaped articles" as
used herein refers to filaments, fibers, films, and articles made
therefrom, 45 including fabrics. "Shaped essentially synthetic fiber
article" may contain other materials besides synthetic fibers; for example,
it may be a fabric blend of synthetic with cotton fibers. Further, this
invention provides an improved aqueous treating bath for rendering shaped
essentially synthetic fiber articles stain-releasant, the bath comprising
water-dispellable non-crystalline sulfonated polyester polymers and
water-soluble salts admixed in an aqueous environment, and optionally 50
comprising dyes and additives such as emulsifiers, dyeing assists, and
adjuvants such as surfactants, water-softeners, bleaches, and brighteners.
The synthetic hydrophobic fibers, having monofilament or spun construction,
suitable for treatment according to the present invention comprise:
Polyesters such as Dacron[err] {E. I. duPont de Nemours & Co., Inc.),
Fortrel (Celanese Corp. of 55   America), Kodel (Eastman Chemical Products,
Inc.), and blends with other synthetic or natural fibers; polyamides such
as nylon 66, nylon 6, Qiana[err] (E. I. duPont de Nemours & Co., Inc.), and
blends thereof. It is anticipated that other synthetic fibers, such as
polyacrylonitriles, polyolefins, and acetates, in combination with suitable
sulfopolyester surface-modifying polymers and salt will also benefit from
the treatment according to the present invention. 60 Detailed description
of the invention This invention provides a process for making a shaped
essentially synthetic fiber article with a surface-modification to provide
said article with stain-release properties, said process comprising the
steps: 65     1) admixing in an aqueous swelling environment 2    0 051 353
a a water-dispellable non-crystafine organic polyester polymer, said
polymer having at least 30 but no more than 7.0 mole percent of [err]
terephthalate units, a molecular weight of at least 700, and one equivalent
weight df sulfonic acid or ionizable sulfonic acid salt group per 700 to
8000 grams, said polymeric -compound compuising substantially equimolar
amounts of the residues of 5     4 1) 100 mole percent of dicarboylic
acids consisting essentially of (a) 0 to 6[err] mole percent aliphatic
dicarboxylic acids having at least two carbon atoms between
carbonyl..groups and having an average of 4 to 10 carbon atoms, (b) 30 to
90 mole percent unsu[err] nated aromatic dicarboxylic acids of which at
least 30 but no more than 70 mole percent is tarlhtalic acid, and 10
{c) 5to 60 mole percentof allpbalor aromatic dicarboxylic acids having 4to
12 carbon atoms and 



having one sulfonic acid or sulfonic acid salt group, and (2) 100 mole
percent of glycoes consing essentially of aliphatic glycols containing 2 to
10 carbon atoms and up to 4 non-peroxidiciccatenary oxygen atoms, of which
glycols at least 30 mole percent is ethylene glycol, and 45 b) 0.001 to 20
percent by weight of ater-soluble salt with respect to fiber weight, 2)
contacting said shaped essentially synthetic fiber article with said
aqueous environment at a temperature of-at least [err]. 3) causing swelling
of atleastthe-sudaceof said shaped article, while said shaped article is in
intimate 2o contact with  said water-dispellable non-orystalline polymeric
compound and said water-soluble salt, and 4) isolating said shaped article
from said aqueous environment with said polymer locked in and on said
synthetic fiber article. Acid residues as used herein referto the species
remaining after removal of the active hydrogen atoms from the acid groups.
Glycol residues referto the species remaining after removal of the OH
groups from 25 the diols. By the term  water-dispellable" non-cystalline,
it is meant that the sulfonic acid or ionizable sulfonic acid salt
group-containing organic -potymer of use in the process of the invention is
either completely soluble in water in all proportions or possesses
water-dispellability in water in accordance with the test described in
U.S.-A-4,052,368, column 6, lines 9 to 19, which test is as follows: 30
Water-Dispellability: Approximately 1 gram of polyester resin is put in a
125 ml jar and 99 ml of [err] tap water is added. A cap is placed on the
jar, which is then mounted on a reciprocating shaker for 2 hours. If no
pieces of resin remain, the resin is termed water-dispellable. If some
pieces of the resin remain, the mixture is transferred to a 250 ml beaker
and heated to about [err] for 20 minutes. If no pieces of resin then
remain,the resin is deemed water-dispellable. If, however, pieces of the
resin 35     can still be discerned, the resin is considered not to be
water-dispellable. A "washing cycle in an aqueous detergent bath" refers to
a 12 minute washing cycle in an automatic home-type washing machine using
-water at about [err] and using a detergent containing a surfactant chosen
from linear alkyl benzene sulfonates, alcohol sulfonates, nonionics,
anionics, or soaps, the procedure being as described under Durability
Laundering Procedure below. 40 By "non-crystalline" it is meant that the
organic polymer shows no crystallinity detectable by birefringence
measurements. Water-soluble salts and their hydrates useful in the practice
of the present invention include monovalent cationic salts such -as
[err]CI; divalent cationic salts 45 such as [err] and trivalent cationic
salts such as [err]. The preferred water-soluble salts of the present
invention are the divalent cationic salts; the most preferred salt is
[err]- In the process of the present invention, the shaped article is
brought into -contact with the 50 stain-releasing agent and water-soluble
salt in an aqueous swelling environment for a time sufficient to 



cause swelling of at least the surface of the polyester article. The nature
of the surface-modification is not specifically understood but it is
believed that there is involved a "wicking operation" in -which  the
synthetic fibers swell in the aqueous environment, during which process the
polymeric stain-release agent becomes locked onto and into the fibers. 55
Aqueous swelling environments includewater baths such as the following:
textile washing baths as, in mill scouring procedures, common household or
commercial washing machines; textile dyeing baths; baths containing
synthetic fiber swelling agents (commonly called carriers in the dye
industry) such as, for example, methyl naphthalene, biphenyL chlorinated
benzene, diallyl phthalate, and others; and padding operations as is done
in the dyeing of textile materials. These examples are merely indicative of
possible 6o swelling environments and are not meant to limit the scope of
this invention in any way. The swelling environment may beprovided as part
of the dyeing or fabric manufacturing processes or it may be supplied by
the consumer ding the laundering process. The stain-release agents of the
present invention do not have to be incorporated into or onto the fibers
during the manufacturing process; they may be added to -the fibers by the
consumer during the laundering process. 65     Preferably, the shaped
synthetic article is contacted with about 0.01 to 1, more preferably 0.1 to
0.5, and    0 051 353 most preferably 0.15 to 0.25 parts by weight of
stain-releasing agent per 100 parts by weight of the shaped synthetic
article. Preferably, the percent of salt with respect to fabric weight for
monovalent cationic water-soluble salts is 3 to 20 percent by weight and
more preferably it is 5 to 15 percent by weight; preferably the percent of
5 salt for divalent cationic salts is 0.5 to 20 percent by weight and more
preferably it is 1.25 to 10 percent by weight; preferably the percent of
salt fortrivalent cationic salts is 0.001 to 0.1 percent and more
preferably it is 0.01 to 0.05 percent by weight. Generally, the contact is
made in a bath of about 3 to about 35 parts, preferably about 8 to about 16
parts of water per part by weight of shaped article, the bath optionally
containing a chemically effective 10 amount of a swelling agent or carrier,
preferably in a concentration of 1 to 15 percent by weight of synthetic
shaped article. Satisfactory performance of the stain-release agent and
water-soluble salt is readily achieved by applying the agent and salt
during the dyeing of the article without altering dyeing conditions.
Typically, contact times can be from about 5 minutes to about three hours
at temperatures from about[err]. to [err] or higher. Generally, the longer
the contact time and the higher the contact temperature in the 15 bath, the
greater the durability of the stain-release finish of the treated shaped
article. Thus, in coot water fairly long contact times are required to
provide stain-release to articles that are then durable through only one or
two washing cycles. The durability of stain-release increases to 30 or more
washing cycles or more on increasing contact temperature to 125 to [err] as
in a typical pressure jet dye applicator where only 10 minutes to about an
hour of contact temperatures is necessary. However, longer times of contact
are not. 20 detrimental. 



Contact of the shaped synthetic article with the stain-release agent and
water-soluble salt can be made in a padding operation. In such a process,
the synthetic article is padded with a solution containing sufficient
chemical to deposit 0.01 to 1, more preferably 0.1 to .5, and most
preferably 0.15 to 0.25 parts by weight of soil-release agent per 100 parts
by weight of synthetic article. The shaped article may then be 25 subjected
to steam at 90 to [err] for about 10 to 60 seconds. This process results in
the stain-release agent becoming locked into and onto the synthetic fibers.
The process disclosed herein anticipates the use of emulsifiers, dyeing
assists, and adjuvants (such as surfactants, water-softeners, bleaches, and
brighteners) which are commonly used in launderings. Emulsifiers useful
herein include any of the surface active agents of the anionic, nonionic,
amphoteric or 30 zwitterionic type. The procedures utilized in obtaining
the data in Tables II through Xl follow. Treating procedure The shaped
articles in the examples below were undyed continuous filament woven or
knit synthetic 35 fabrics (except for spun fibers in Table [err] and dyed
fabrics of Tables IX and X) which were previously washed or scoured, using
2 weight percent trisodiumpolyphosphate and 2 weight percent non-ionic
surfactant (Tanapo[err] X-70, Tanatex Chemical Corp.) based on fabric
weight. The fabric (weight 10 g) was placed in a 225 ml water bath at [err]
in a Multidyel" pressure vessel (Renigal, Sociedad Anonima, Spain), the
bath having been acidified to pH 4.5 with acetic acid, 2 weight percent of
methyl naphthalene carrier 40 with respect to fabric weight (Hipochemt[err]
TA-3, High Point Chemical Corp.) was added as well as other desired
additives: e.g., sulfopolyester, salts, dyes, etc., then agitated using
plunger action. The vessel was closed, temperature raised to [err] at
2[err]C/min, held for 30 min (with agitation). The fabric was cooled,
removed from the bath, rinsed in clear water, and then heat set at 150C for
5 min. The treated fabric was evaluated after it had been laundered,
stained, "after-stain" laundered, and 45 dried by a standard procedure (set
but below) for 1, 5, 10, 15, 20, 25, or more laundering times. This
procedure is modified AATCC Test Method 130-1977. After each of the above
intervals, a sample of the fabric was spotted with 5 drops of dirty motor
oil then washed 1 time, and rated visually on a scale of 1-5: 1=no removal,
5=complete removal. 50 Apparatus A. Washer-Top Loading Sears Kenmorer
Automatic Model 600. B. Dryer-Sears Kenmore, Model 600. C. Ballast-1.8 kg
of approximately 224g fabricwerecut into 91.4cmx91.4cm (36 in.x36 in.)
squares, and hemmed. 55 Specimen Fabric specimen or sample size was 20.3
cmx20.3 cm (8 in.x8 in.) minimum, 30.5 cmx30.5 cm (12 in.x12 in.) maximum.
60. Durability laundering procedure A. Samples and ballast were placed in
the washer. Total weight was 1.80.23 kg. Ballast weight was not less than
1.35 kg. 



B. 150 ml (46 grams) Tide  laundry detergent, 6.1 weight percent phosphate
level (Proctor and Gamble Co.) were added. 65     C. Washer was filled to
high water level with water at 493[err]. 4    0 051 353 D. Samples were
washed using a 12 minute Normal wash cycle. E. Samples were dried* at [err]
for 45 min. in a Sears Kenmore gas dryer, Model 600. *After laundering 1,
5, 10, 15 times, etc., samples were dried. 5 Staining procedure A.
Synthetic fabric was placed on a blotter. B. 5 drops of dirty motor oil
were dropped on specimen to form a single puddle in the center of specimen.
10    C. 7.6 cmx7.6 cm (3x3 in) piece of glassine paper was placed over the
puddle of oil. D. A weight was placed on the film directly over the oil and
allowed to set for 60 seconds. E. The weight and glassine paper were
removed. F. Test specimens were allowed to hang without touching each other
for 15 minutes to one hour before laundering. 15    G. The stained specimen
was laundered according to the after-stain laundering procedure below. H.
Multiple launderings were conducted using the durability laundering
procedure above. The product durability was evaluated after the selected
wash interval using the after-stain laundering procedure below. 20
After-stain laundering procedure A. Samples and ballast (total weight
1.80.23 kg) were placed in the washer. B. 320 ml (100 gl Tide laundry
detergent was added. C. Washer was filled to high water level with water at
49[err]. D. Samples were washed using a 12 minute Normal wash cycle. 25
E. Test samples were rated (see below) within 4 hours after drying.
Evaluation (Modification of AATCC test method 130-1977) A. Black-top table
was placed directly in front of viewing board. B. The Stain Release Replica
was mounted on the. viewing board 1.14 m above floor. 30     C. The test
specimen was placed flat in the center of the black-topped table. D. The
viewing distance was 76 cm measured from the back mounting board 89 cm
above the floor with-the eye at 15715 cm from the floor. An observer
visually rated this stained specimen by comparing to the Replica and
reported to the nearest 0.5 rating. 35     The sulfonated polyester
polymers used to surface-modify the shaped articles in the examples below 



are described in Table I. They are prepared using a procedure similar to
following: A 1000-ml three-necked round bottom flask equipped with a sealed
stirrer, thermometer, reflux condenser and means for reducing pressure was
charged with 40 88.8 g (30 mole %) dimethyl sodium sulfoisophthalate, 135;8
g (70 mole %) dimethyl terephthalate, 124 g (200 mole %) ethylene glycol
0.5 g antimony trioxide, 45          0.5 g zinc acetate, and 1.0 g sodium
acetate. The mixture was stirred and heated to [err] and maintained at
[err]for about 2 hours while methanol distilled. The temperature was then
raised to 230C and the pressure in the flask reduced to 0.7 50 mbar (0.5
Torr) or lower, whereon ethylene glycol distilled, about 62 g being
collected. The temperature was then raised to [err] where it was held for
1.5 hours after which the system was brought to atmospheric pressure with
dry nitrogen and the reaction product drained from the flask into a
polytetrafluoroethylene pan and allowed to cool. The resulting polyester
was a tough, clear, essentially colorless water-dispellable resin having a
glass transition temperature of [err] and exhibited no crystallinity 55
detectable by birefringence. 60 65 5    0 051 353 TABLE I Sulfonated
polyester polymers Glycol Dicarboxylic acid (mole (mole %) 5-Sulfo-
Terephthalic     isophthalic      Adipic      Ethylene Compound
acid       acid sodium salt    acid         glycol 10               I
65               15             20          100 11               30
.5              65          100 I[err]             45                25
. 30          100 15 IV               35               60              5
100 V                75               15             10          100 20
VI               75                10            15          100 



VII              80               10             10          100 a Mole
percent is of monomer residues in polymer 25 Objects and advantages of this
invention are further illustrated by the following examples, but the
particular materials and amounts thereof recited in these examples, as well
as other conditions and details, should not be construed to unduly limit
this invention. 30 35 40 45 s 55 60 65 [err]    0 051 353 Examples 1-12
TABLE II Stain-release efficacy-effect of monovalent cationic salts 5 Salt
Sulfopolyester lb              Rating' Example      Formula            %8
%            1L    5L    lOL    20L    30L to    1      Control
0           0            1      1      1 2     Control                0
0.5          5      4.5    4       2.5    1.5 3     Control
0           0.2          3.5    3       1 15 4     NaCI                   5
0.2          4.5    4.5    4       1.5 5     [err]                  15
0.2          5      5       4.5    4      2 20    6      Na2SO4- 10H20
5           0.2          5      4       3.5    1 7     [err]          15
0.2          5      4.5    4.5    3.5    1 8     KCI                    5
0.2          5      4       3      2.5    - 25 9     KCI
15           0.2          5      4.5    4       3      - 10     [err]
5           0.2          5      5      4.5    3       - 30    11     NH4CI
15         .0.2          5       5      4.5    3.5    2 12     [err]    15
0.2          5      4.5    4       -      - 



a Percentages (%) in this and all following tables were weight percents of
additives added to aqueous 35      treating baths with respect to weight of
fabric (fiber) present in said aqueous baths. The fabric, unless otherwise
indicated, was 100% continuous filament polyethylene terephthalate woven
fabric. Polymer I of Table I. Rated by visual inspection using modified
AATCC Test Method 130-I 977 (described above), after carrying out the
following steps (described in detail above): (1) sulfopolyester and salt
treatment of 40      fabric; (2) launderings (1), for 1, 5, 10, etc.
cycles; (3) spotting with dirty motor oil after the indicated cycles; (4)
one "after-stain" laundering; and (5) rating: 5 indicated complete removal,
1 indicated essentially no removal. Table II shows that with monovalent
cationic salts used in the aqueous environment it was possible to 45
achieve greater durability towards laundering than without salts while
reducing by as much as 60% the amount of stain-release agent
(sulfopolyester 1) present. 50 55 60 65    0 051  353 [err] [err] [err]
[err] [err] [err] [err] [err] [err]    .0 051 353 Table IIl indicates that
by using lower levels of divalent cationic salts compared with monovalent
cationic salts in the aqueous environment, it was possible to achieve much
greater durability to laundering while reducing by as much as 60% the
amount of stain-release agent (sulfopolyester 1) used. 5 10 15 



20 25 30 35 40 45 50 55 60 65 9    0 051 353 [err] [err] [err] [err] [err]
[err]    0 051 353 Table IV indicates that by using much lower levels of
trivalent cationic salts compared with monovalent or divalent cationic
salts in the aqueous environment, it was possible to achieve durability
towards laundering while reducing by as much as 60% the amount of stain
release agent (sulfopolyester 1) present. Higher than necessary levels of
trivalent cationic salts resulted in decreased performance. 5 Examples
37-43 -                     TABLE V Effect of varying sulfopolyester
concentration using magnesium 10                                   chloride
as salt additive MgCI2 . 6H20      Sulfopolyester I      -           Rating
Example          %                   %              1L     5L    10L    20L
30L 15 Control         0                  0                1      1      1
-      - 37            0                  0.2             4       2.5
1.5    -      - 



20      38             10                 0.2             5      4.5    4.5
4       3.5 39            10                 0.15            4.5    4.5
4       3.5    3.5 40            10                 0.10            4.5
4.5    4       3      3 25 41            0                  0.10
1       1      -      -      - 42            10                 0.05
2.5    2       1.5    -      - 30      43             10
0.025           1      1              -      - Table V shows that by using
MgCI2 6H20 in the aqueous environment, useful durability towards laundering
was achieved at levels of stain-release agent as low as .05% with respect
to fabric weight, with the optimum results achieved when the level of
stain-release agent was about 0.2%. 35 40 45 50 55 60 65 11 `    0051 353
Examples 44-57 TABLE VI Effect of varying monomer ratios in
sulfopolyestersd 5 MgCI2 - 6H20       Sulfopolyester                Rating
Example          %         No.             %         1      5L    10L
20L 10        Control           0       0                0         1      1
1 44            0        1                0.2      4       2.5    1      1
45             5       1                0.2       5      5      4.5    3.5
46            0        II               0.2       1      1      1      - 47
5       11               0.2       4.5    3      1      1 20           48
0        III            .0.2       5      4      3.5    2 49            5
III              0.2       5      5      4.5    3.5 50            0
IV               0.2       1      1      1      1 25 51            5
IV               0.2       1      1      1      1 



52            0        V                0.2      4.5    3       3      2 30
53             5        V                0.2      5      5       4.5    3.5
54            0        VI               0.2       2      1.5    1      1 55
5        VI               0.2       2.5    2.5    1      1 35 56
0        VI               0.2       2      1.5    1      1 57            5
VIl              0.2       1      1      1      1 40     d Polymers from
Table I Table VI indicates that superior durability towards laundering was
achieved with stain-release agents 1, III, and V. Sulfopolyester compound
VII was almost insoluble in the aqueous environment and became completely
insoluble in the presence of salt. 45 55 60 65 12    0 051 353 [err] [err]
[err] [err] 0 [err] [err]    0 051 353 Table VII shows that the presence of
dye does not affect the improved durability towards laundering achieved
when salt as well as stain-release agent is present in the aqueous
environment. Examples 62-76 5 TABLE Vll Effect of sulfopolyester with and
without salt treatment on various fabric compositions (no carrier) 10
[err]       Sulfopolyester I                       Rating 



Example           %                    %             Fabric'   1L    5L
10L   20L 62             0                    0                A      1
1      1      - 15 63             0                    0.2              A
4      1      1      - 64             5                    0.2
A       5      4.5   4.5    - 20    65              0                   0
B       1      1      1      - 66             0                    0.2
B      2      1      1      - 67             5                    0.2
B      2      1      1      - 25 68             0                    0
C      4      3.5    3  - 69             0                    0.2
C      4      3.5    3      - 30    70              5
0.2             C       4      3.5    3 71             0
0                D      1      1      1       - 72             0
0.2              D      3.5    2.5    1       - 35 73             5
0.2              D      3.5   3.5    3        2 74             0
0                E      1      1      1      - 40    75              0
0.2              E      2      2      2      - 76             5
0.2              E      2      2      2      - 'Fabric: A. see footnote
(a), Table II; B. "Momie Weave" 50/50 polyester/cotton blend; C, Acrilan
[err] 45     acrylic (polyacrylonitrile, Monsanto Textiles Co.); D, Dacrons
polyester (spun from staple fibers) (E. I. duPont de Nemours & Co., Inc.);
E, 65135 polyester/cotton blend. As shown in Table VIII the use of
stain-release agent and salt in the aqueous environment had a marked effect
in increasing the durability towards laundering fabric made from continuous
filament polyester fiber 50 (A). The coarse weave of "Momie Weave" (B)
apparently physically entrapped oily stains. Acrilan (C) had natural
stain-release properties. Spun polyester (D) apparently entrapped some oily
stain. Blends of polyester and cotton (B and E) showed some increase in
durability towards laundering but 55 the effect was less than with 100%
continuous filament polyester. 60 65 14    0 051  353 [err] [err] 



[err] [err] [err] [err]= 0    .                     0051 353 Table IX shows
that sulfopolyester polymers impart improved stain-release properties to
polyamide (nylon) flbers. These properties are enhanced by the addition of
salt. 5 10 75 20 25 30 35 40 45 50 55 60 65 16    0 051 353. [err] [err]
[err] C [err] 0       E~                            . .0   M   C
.0            0 -l0.- [err] C [err] 



.  i~~~~~Sc 0*    0 05133 353 These mill trials, as indicated in Table X,
showed that superior results of durability towards laundering were achieved
with a variety of dyed polyester fabrics when the stain-release agent and
salt were present in the aqueous environment. 5 10 5 20 25 30 35 40 45 50
55 60 65 18    0 051 353 [err] [err] C 0 [err] 0 [err] [err] 0 [err] [err]
[err] 



[ERR] [err] [err]    0 051 353 Table Xl shows that the addition of salt is
uniquely beneficial for sulfo-group containing stain-release agents towards
laundering durabity of polyester fabrics compared  to nonsulfo-group
containing stain-release agents thereon. Other trials showed that the salt
and stain-release agent treatment functioned equally as well at 5
atmospheric pressure as when run in a pressure vessel. The dyeing operation
is best accomplished in a pressure vessel and all examples above were run
at increased pressure. Claims 10     1. A process for providing a shaped
essentially synthetic fiber article with a surface-modification to provide
said article with stain-release properties, said process characterized by
the steps: 1) admixing in an aqueous swelling environment a) a
water-dispellable non-crystalline organic polyester polymer having at least
30 but no more than 70 15    mole percent of ethylene terephthalate units,
a molecular weight of at least 700, and one equivalent weight of sulfonic
acid or ionizable sulfonic acid salt group per 700 to 8000 grams, said
polymeric compound comprising substantially equimolar amounts of the
residues of (1) 100 mole percent of dicarboxylic acids consisting
essentially of (a) 0 to 65 mole percent aliphatic dicarboxylic acids having
at least two carbon atoms between 20          carbonyl groups and having an
average of 4 to 10 carbon atoms, (b) 30 to 90 mole percent unsulfonated
aromatic dicarboxylic acids of which at least 30 but no more than 70 mole
percent is terephthalic acid, and (c) 5 to 60 mole percent of aliphatic or
aromatic dicarboxylic acids having 4 to 12 carbon atoms and having one
sulfonic acid or sulfonic acid salt group, and 25     (2) 100 mole percent
of glycols consisting essentially of aliphatic glycols containing 2 to 10
carbon atoms and up to 4 nonperoxidic catenary oxygen atoms, of which
glycols at least 30 mole percent is ethylene glycol, and b) 0.001 to 20
percent by weight of a water-soluble salt with respect to fiber weight, 30
2) contacting said shaped essentially synthetic fiber article with said
aqueous environment at a temperature of at least [err]. 31 causing swelling
of at least the surface of said shaped article, while said shaped article
is in intimate contact with said water-dispellable non-crystalline
polymeric compound and said water-soluble salt, and 4) isolating said
shaped article from said aqueous environment with said polymer locked in
and on said 35  synthetic fiber article. 2. The process according to Claim
1 further characterized by the feature that the water-soluble salt is a 



monovalent cationic salt selected from the group consisting of [err], and
[err], said salt being present in the range of 3 to 20 percent by weight
with respect to fabric- weight. 40'    3. The process according to claim 1
further characterized by the feature that the water-soluble salt is a
divalent cationic salt selected from the group consisting of [err], [err]
said salt being present in the range of 0.5 to 20 percent by weight with
respect to fabric weight. 4. The process according to Claim 1  further
characterized by the feature that the water-soluble salt is a 45  trivalent
cationic salt selected from [err]said salt being present in the range of
0.001 to 0.1 percent by weight with respect to fabric weight. 5. The
process according to any preceding claim further characterized by the
feature that the water-dispellable non-crystalline organic polyester
polymer is present in the range of 0.01 to 1 part per weight polymer per
100 parts by weight of shaped synthetic article. 50     6. A process
according to any preceding claim further characterized by the feature that
said aqueous swelling environment is a textile washing bath, a dyeing bath,
or  a padding operation. 7. A process according to any preceding claim
wherein said aqueous swelling environment is further characterized by
including additives selected from synthetic fiber swelling agents, dyeing
assists, adjuvants, and surfactants. 55     8. An aqueous treating bath for
providing shaped essentially synthetic fiber articles with a
stain-releasing finish characterized by the water-dispellable
non-crystalline organic polyester polymer according to Claims I to 7, 0.001
to 20 percent by weight of a water-soluble salt with respect to fiber
weight, and optionally, dyes and additives such as emulsifiers, dyeing
assists, carriers, adjuvants, synthetic fiber swelling agents, and
surfactants. 60     9. The shaped essentially synthetic fiber article
characterized in that it is provided by the process according to Claims I
to 7. 10. The shaped essentially synthetic fiber article according to Claim
9 further characterized by the feature that said article includes fiber
selected from polyester fiber and polyamide fiber. 65 20    0 051 353 Table
Xl shows that the addition of salt is uniquely beneficial for sulfo-group
containing stain-release agents towards laundering durability of polyester
fabrics compared to nonsulfo-group containing stain-release agents thereon.
Other trials showed that the salt and stain-release agent treatment
functioned equally as well 'at 5- atmospheric pressure as when run in a
pressure vessel. The dyeing operation is best accomplished in a pressure
vessel and all examples above were run at increased pressure. 



Claims 1o     1. A process for providing a shaped essentially synthetic
fiber article with a surface-modification to provide said article with
stain-release properties, said process characterized by the steps: 1)
admixing in an aqueous swelling environment a) a water-dispellable
non-crystalline organic polyester polymer having at least 30 but no more
than 70 15    mole percent of ethylene terephthalate units, a molecular
weight of at least 700, and one equivalent weight of sulfonic acid or
ionizable sulfonic acid salt group per 700 to 8000 grams, said polymeric
compound comprising substantially equimolar amounts of the residues of (1)
100 mole percent of dicarboxylic acids consisting essentially of (a) 0 to
65 mole percent aliphatic dicarboxylic acids having at least two carbon
atoms between 20           carbonyl groups and having an average of 4 to 10
carbon atoms, (b) 30 to 90 mole percent unsulfonated aromatic dicarboxylic
acids of which at least 30 but no more than 70 mole percent is terephthalic
acid, and (c) 5 to 60 mole percent of aliphatic or aromatic dicarboxylic
acids having 4 to 12 carbon atoms and having one sulfonic acid or sulfonic
acid salt group, and 25     (2) 100 mole percent of glycols consisting
essentially of aliphatic glycols containing 2 to 10 carbon atoms and up to
4 nonperoxidic catenary oxygen atoms, of which glycols at least 30 mole
percent is ethylene glycol, and b) 0.001 to 20 percent by weight of a
water-soluble salt with respect to. fiber weight, 30     2) contacting said
shaped essentially synthetic fiber article with said aqueous environment at
a temperature of at least [err]. 3) causing swelling of at least the
surface of said shaped article, While said shaped article is in intimate
contact with said water-dispellable non-crystalline polymeric compound and
said water-soluble salt, and 4) isolating said shaped article from said
aqueous environment with said polymer locked in and on said 35  synthetic
fiber article. 2. The process according to Claim 1 further characterized by
the feature that the water-soluble salt is a monovalent cationic salt
selected from the group consisting of [err], and [err], said salt being
present in the range of 3 to 20 percent by weight with respect to fabric
weight 40      3. The process according to claim 1 further characterized by
the feature that the water-soluble salt is a divalent cationic salt
selected from the group consisting of [err] [err], said salt being present
in the range of 0.5 to 20 percent by weight with respect to fabric weight.
4. The process according to Claim 1 further characterized by the feature
that the water-soluble salt is a 45  trivalent cationic salt selected from
[err] said salt being present in the range of 0.001 to 0.1 percent by
weight with respect to fabric weight. 5. The process according to any
preceding claim further characterized by the feature that the
water-dispellable non-crystalline organic polyester polymer is present in
the range of 0.01 to 1 part per weight polymer per 100 parts by weight of
shaped synthetic article. 



50      6. A process according to any preceding claim further characterized
by the feature that said aqueous swelling environment is a textile washing
bath, a dyeing bath, or a padding operation. 7. A process according to any
preceding claim wherein said aqueous swelling environment is further
characterized by including additives selected from synthetic fiber swelling
agents, dyeing assists, adjuvants, and surfactants. 55      8. An aqueous
treating bath for providing shaped essentially synthetic fiber articles
with a stain-releasing finish characterized by the water-dispellable
non-crystalline organic polyester polymer according to Claims 1 to 7, 0.001
to 20 percent by weight of a water-soluble salt with respect to fiber
weigbt, and optionally, dyes and additives such as emulsifiers, dyeing
assists, carriers, adjuvants, synthetic fiber swelling agents, and
surfactants. 60      9. The shaped essentially synthetic fiber article
characterized in that it is provided by the process according to Claims 1
to 7. 10. The shaped essentially synthetic fiber article according to Claim
9 further characterized by the feature that said article includes fiber
selected from polyester fiber and polyamide fiber. 65 20    0 051 353
Patenfanspruche 1. Verfahren zum Modifizieren der OberflAche eines im
wesentlichen aus Chemiefasern bestehenden Formkorpers, um diesen
schmutzabweisend zu machen, gekennzeichnet durch folgende Schritte: 5
1) in einem quellend wirkenden wissrigen Milieu werden vermischt a) ein in
Wasser dispergierbares, nichtkristallines, aus einem organischen Polyester
bestehendes Polymer mit mindestens 30 und h6chstens 70 Molprozent
Ethylenterephthalateinheiten, einem Molekularge- wicht von mindestens 700
und einem Aquivalent einer Sulfonsauregruppe oder einer ionisierbaren 10
Sulfonscuresalzgruppe pro 700 bis 8000 Gramm, wobei die genannte polymere
Verbindung in im wesentli hen aquomolaren Mengen die Reste folgende
Verbindungen enthilt: (1) 100 Molprozent Dicarbonsguren, die im
wesentlichen bestehen aus (a) 0 bis 65 Molprozent aliphatischen
Dicarbonsauren mit mindestens zwei Kohlenstoffatomen zwischen
Carbonylgruppen und mit durchschnittlich 4 bis 10 Kohlenstoffatomen, 15
(b) 30 bis 90 Molprozent nichtsulfonierten aromatischen Dicarbonsauren, die
zu mindestens 30 und zu hdchstens 70 Molprozent aus Terephthalsaure
bestehen, und (c) 5 bis 60 Molprozent aliphatischen oder aromatischen
Dicarbonsauren mit 4 bis 12 Kohlen- stoffatomen und mit einer Sulfonsaure-
oder Sulfonsauresalzgruppe, und (2) 100 Molprozent Glykolen, die im
wesentlichen aus aliphatischen Glykolen mit 2 bis 10 20
Kohlenstoffatomen und bis zu 4 nichtperoxidischen Kettensauerstoffatomen
bestehen, wobei diese Glykolen zu mindestens 30 Molprozent aus
Ethylenglykol bestehen, und 



b) ein wasserlosliches Salz in einer Menge von 0,001 bis 20 Gew.% des
Fasergewichts, 2) der im wesentlichen aus Chemiefasern bestehende
Formk6rper wird mit dem genannten wassrigen 25 Milieu bei einer Temperatur
von mindestens 35C in Beruhrung gebracht, 3) der Formkorper wird mindestens
an seiner Oberflache zum Quellen veranlal3t, wahrend er sich in inniger
Beruhrung mit der in Wasser dispergierbaren, nichtkristallinen polymeren
Verbindung und dem wasserloslichen Salz befindet, und 4) der Formkdrper
wird von dem wassrigen Milieu in einem Zustand getrennt, in dem das Polymer
in 30 und auf dem Chemiefaser-Formkorper festgelegt ist. 2. Verfahren nach
Anspruch 1, dadurch gekennzeichnet, dal das wasserl6sliche Salz ein
einwertiges kationisches Salz der aus NaCI, KCI, Na2SO4, NH4CE und
(CH3)3M(CH2CeH6)CI bestehenden Gruppe und in einer Menge von 3 bis 20
Gewichtsprozent des Vliesstoffes vorhanden ist. 3. Verfahren nach Anspruch
1, dadurch gekennzeichnet, daB das wasserlosliche Salz ein zweiwertiges 35
kationisches Salz der aus MgCI2, MgSO4, Mg(NO3)2, Mg(C2H302)2, CaC12,
BaCI2, MnCI2 und ZnC12 bestehenden Gruppe und in einer Menge von 0,5 bis 20
Gew.% des Vliesstoffes vorhanden ist. 4. Verfahren nach Anspruch 1, dadurch
gekennzeichnet, dart das wasserlosliche Salz ein dreiwertiges kationisches
Salz der aus A12(SO4)3 und Cr(C2H302)3 bestehenden Gruppe und in einer
Menge von 0,001 bis 0,1 Gew.% des Vliesstoffes vorhanden ist. 40     5.
Verfahren nach einem der vorhergehenden Ansprulche, dadurch gekennzeichnet,
dal das in Wasser dispergierbare, nichtkristalline, aus einem organischen
Polyester bestehende Polymer in elner Menge von 0,01 bis 1 Gewichtsteil pro
100 Gewichtsteile des synthetischen Formk8rpers vorhanden ist. 6. Verfahren
nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, daB das
quellend wirkende wissrige Milieu ein Textilwaschbad, ein Firbebad oder ein
Klotzl6sung ist. 45     7. Verfahren nach einern der vorhergehenden
Anspruche, dadurch gekennzeichnet, dal das quellend wirkende wissrige
Milieu Zusatze enthalt. die aus den Quellmitteln fur Chemiefasern,
Firbehilfsstoffen, anderen Hilfsstoffen und Tensiden ausgewAhit sind. 8.
Wassriges Bad zum Behandeln von im wesentlichen aus Chemiefasern
bestehenden Formkorpern zwecks Erzielung einer schmutzabweisenden
Ausrustung, gekennzeichnet durch das in Wasser disper- so gierbare,
nichtkristalline, aus einem organischen Polyester bestehende Polymer nach
Anspruch 1 bis 7, ein wasserl6sliches Salz in einer Menge von 0,001 bis 20
Gew.% des Fasergewichts und gegebenenfalls Farbstoffe und Zusatzstoffe, wie
Emulgatoren, Farbehilfsstoffe, Streckmittel, andere Hilfsstoffe,
Quellmittel fur Chemiefasern und Tenside. 9. Im wesentlichen aus
Chemiefasern bestehender Formkdrper, dadurch gekennzeichnet, daB er in 55
dem Verfahren nach Anspruch 1 bis 7 hergestellt ist. 10. Im wesentlichen
aus Chemiefasern bestehender Formk~rper nach Anspruch 9, dadurch gekenn-
zeichnet, daS er Fasern der aus den Polyesterfasern und Polyamidfasern
bestehenden Gruppe enthilt. Revendications 60 1. Procede pour modifier la
surface d'un article fagonn6 fait essentiellement de fibres synth6tiques
afin de conferer A cet article des propri6tes detachantes, ledit proced6
etant caracterise par les stades de: 



1) melange dans un environnement aqueux gonflant de 65 a) un polymere du
type polyester organique non cristallin, dissipable dans l'eau, ayant au
moins 30 mals 21    051 353 pas plus de 70% molaires de motifs de
t6rephtalate d'ethylene, un poids moleculaire d'au moins 700, et un
equivalent ponderal de groups acide sulfonique ou sel d'acide sulfonique
ionisable pour 700 3 8000 g, ledit compos6 polymbre comprenant
essentiellement des quantites equimoleculaires des restes de (1) 100%
molaires d'acides dicarboxyliques constituls essentiellement de s       (a)
0 a 65% molaires d'acides dicarboxyliques aliphatiques ayant au moins 2
atomes de carbons entre les groupes carbonyle et ayant en moyenne 4 A 10
atomes de carbone, (bY 30 a 90% molaires d'acides dicarboxyliques
aromatiques non sulfon6s dont au moins 30 mais pas plus de 70% molaires
sont constitues d'acide t6r6phtalique, et (c) 5 b 60% molaires d'acides
dicarboxytiques aliphatiques ou aromatiques ayant 4 a 12 atomes de 1o
carbons et ayant un groups acide sulfonique ou soe d'acide sulfonique, et
(2) 100% molaires de glycols constitu6s essentiellement de glycols
aliphatiques contenant 2 A 10 atomes de carbone et jusqu'3 4 atomes
d'oxygene catenaire non peroxydique, au moins 30% molaires de ces glycols
etant constitu6s d'ethylbneglycol, et b) 0,001 A 20% en poids d'un sel
soluble dans l'eau par rapport au poids des fibres, i5 2) contact dudit
article faconne fait essentiellement de fibres synth6tiques avec ledit
environnement aqueux A une temperature d'au moins 350C, 3) Is gonflement
d'au moins la surface dudit article faconne alors que ledit article faconni
est en contact intime avec ledit compose poiymere non cristallin dissipable
dans l'eau et avec ledit sel soluble et 20     4) isolement dudit article
faconne dudit environnement aqueux avec ledit polymere fixe dans ou sur
ledit article en fibres synthetiques. 2. Proced6 selon la revendication 1,
caract6rise en ce que le sel soluble dans l'eau est un sel cationique
monovalent choisi parmi l'ensemble constitue par NaCI, KCt, Na2SO4, NH4CI,
et (CH3)3N(CH2C6H5)CI, ledit sel 6tant pr6sent A raison de 3 A 20% en poids
par rapport au poids du textile. 25     3. Prochd4 selon la revendication
1, caract6rise en ce que le sel soluble dans I'eau est un sel cationique
divalent choisi parmi l'ensemble constitu6 par MgCI2, MgSO4, Mg{NO3)2,
Mg(C2H302)2, CaC12, BaC12, MnCI2, et ZnCI2, ledit sel 6tant pr6sent a
raison de 0,5 A 20% en poids par rapport au poids du textile. 4. Proced6
selon la revendication 1, caracteris6 en ce quo le sel soluble dans l'eau
est un sel cationique trivalent choisi parmi A12(SO4)3 et Cr(C2H302)3,
ledit sel etant present a raison de 0,001 A 0,1% en poids par 30 rapport au
poids du textile. 5. Procede selon l'une quelconque des revendications 1 A
4, caracterise en ce quo le polymere du type polyester organique, non
cristallin, dissipable dans 1'eau est pr6sent dans la gamme de 0,01 A 1
partie en 



poids de polymere pour 100 parties en poids d'article fagonne synthetique.
6. Proc6de selon l'une quelconque des revendications 1 a 5, caract6ris6 en
co que ledit environnement 35 gonflant aqueux est un bain de lavage de
textile, un bain de teinture ou de foulardage. 7. Proc6d6 selon l'une
quelconque des revendications 1 A 6, dans lequel ledit environnement aqueux
gonflant est caract6rise en ce qu'il contient des additifs choisis parmi
les agents gonflant les fibres synth6tiques, les auxiliaires de teinture,
les adjuvants et les agents tensio-actifs. 8. Bain aqueux de traitement
pour conf6rer un finissage d6tachant A des articles fagonrr6s faits 40
essentiellement de fibres synthetiques, caract6riss en ce qu'll renferme un
polymere du type piolyester organique, non cristallin, dissipable dans
l'eau selon lea revendications 1 A 7, 0,001 A 20% en poids par rapport au
poids des fibres d'un sel soluble dans l'eau et, le cas 6cheant, des
colorants et des additifs tels qu'6mulsifiants, auxiliaires de teinture,
supports, adjuvants agents gonflants de fibres synth6tiques, et agents
tensio-actifs. 45     9. Article fagonn6 fait essentielleoent de fibres
synthetiques, caracterise en ce qu'il est obtenu selon le procidh des
revendications 1 A 7. 10. Article fagonn6 fait essentiellement de fibres
synth6tiques selon la revendication 9, caracteriss en ce qu'il contient des
fibres choisies parmi les fibres de polyester et les fibres de polyamide.
50 55 60 66 22    


