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ABSTRACT OF THE DISCLOSURE 

Process for the improvement of the processing and 
dyeing properties of textile materials consisting of or 
containing high molecular polyesters by treating these 
materials with a solvent mixture of halogenated methane 
or ethane derivatives of the general formula 

R-F 

in which R represents a radical of the formula 

or Cl3C——, and methylene chloride, containing both the 
components in a weight ratio of from 30:70 to 70:30, 
preferably of from 45 :55 to 55:45. 

The present invention provides a process for the im 
provement of the processing and dyeing properties of 
polyester textile materials. 

In a side reaction of the synthesis of polyesters, oligo 
mers are formed which may result in certain troubles. 
These disturbances are caused by deposits on the ?bre, 
which then impair the dyeability of the goods, as well as 
on machine parts. Besides cyclic oligomers, also linear 
oligomers have been detected (cf. Zeitschrift fiir die 
gesamte Textil-Industrie, vol. 71/7 (1969), page 488). 

Generally, the portion of these oligomers in the poly 
ester material amounts up to 5% by weight. In the course 
of dyeing processes, especially in the dyeing under high 
temperature or thermo?xation conditions these oligomers 
may emerge from the polymer ?bre. Since oligomers can~ 
not be dyed with the disperse dyestuffs generally used for 
the dyeing of polyester ?bres, fair non-dyed spots may 
remain on the dyed goods. Moreover, dyed polyester 
?bres containing oligomers provoke the formation of con 
siderable amounts of dust during the spinning process, 
which cause production trouble. Very often, oligomer 
deposits are also found in the liquor pumps of the dye 
ing machines resulting in interruptions of the production 
and further waste of time by cleaning operations. 

It has therefore been tried to remove such oligomers 
from the polyester material by means of diiferent after 
treatments methods. For example, it is known that oligo 
mers may partly be eliminated by means of rinsing with 
hot water or by an alkaline reductive after~treatment in 
the prescence of a tenside, for example a fatty acid 
polyglycol ester, and at elevated temperatures. Further 
more, it is known that oligomers may be eliminated by 
a treatment of the textile material with organic solvents, 
but this process has been of no importance in practice 
since it deteriorates the textile processing properties of the 
?bres, and, in case the material is dyed, also the dye 
stuff is dissolved out of the ?bres in considerable amounts. 
Thus, the removal of oligomers for example with dioxane 
is known. However, after 2 hours of extraction of the 
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polyester ?bre material with dioxane, only 1.5% of the 
oligomers are removed. This amount increases after 32 
hours only and attains about 4% after 64 hours only. 
Methylene chloride exhibits a very good dissolving power 
for oligomers from high molecular polyesters; however, 
this causes considerable damage to the ?bres resulting in 
a shrinkage of the fabrics. In case a dyed polyester fabric 
is treated with methylene chloride, besides the damage 
of the ?bres also a considerable amount of the dyestuffs 
already ?xed on the ?bre is dissolved out. 

It has now been found that the processing and dyeing 
properties of textile materials made from or containing 
high molecular polyesters can be improved in a very 
simple and economic manner by treating these materials 
with a solvent mixture of halogenated methane or ethane 
derivatives of the general formula 

R-F 

in which R represents a radical of the formula 

-FCl2C—CFCl 
or Cl3C—, and methylene chloride, which mixture con 
tains both the components in a weight ratio of from 
30:70 to 70:30, preferably of from 45:55 to 55:45. 

In the process of the invention, an azeotropic mixture 
of 50.5% by weight of 1,2,2-tri?uoro-trichloro-ethane 
and 49.5% by weight of methylene chloride is advan 
tageously used as solvent mixture. The boiling point of 
this mixture is 37° C. at 760 mm. Hg. The use of this mix 
ture in industrial practice is specially recommended, since 
this azeotropic mixture behaves as uniform substance 
both in the liquid and in the vapor phase. Hence, there 
is no decrease in the amount of one of the components 
during the treatment and the subsequent recovery of the 
solvent. 
The treatment with the solvent mixtures is advanta 

geously carried out at temperatures of from about 10° to 
60° 0, preferably of from about 20° to 40° C. In case 
the treatment temperature is above the boiling point of 
the solvent, the treatment should be carried out in pres 
sure-proof apparatuses under the pressure establishing 
itself in each special case. Furthermore, the treatment of 
the textile material may be also carried out with re?ux 
of the solvent mixture. 
The time of treatment necessary for the elimination of 

the oligomers depends above all on their amount and the 
temperature of the treatment medium applied. Gener 
ally, a treatment of from 1 to 15 minutes is su?icient. 
However, it is also possible to continue the treatment 
with the solvent mixture for a longer period without 
damaging the textile material. 
The solvent mixture is used at least in an amount nec 

essary for the complete elimination of the oligomers from 
the textile material. The optimum amount to be used in 
each case can easily be determined in preliminary tests. 
Generally, a goods-to-liquor ratio of from about 1:5 to 
1:50 is recommended, and it is advantageous to ensure 
a good circulation of the liquor. 
The process of the invention may be carried out in an 

equipment as normally used. However, these apparatuses 
should be gas-proof in view of the considerable vapor 
pressure of the solvent mixtures already at room temper 
ature. Thus, the process of the invention may be carried 
out in apparatuses as normally used for dry-cleaning. 
In case the polyester yarns are on cross-wound bobbins, 
it is possible to treat them in a normal dyeing apparatus 
for cross-wound bobbins; a continuous recycling of the 
solvent mixture, however, must be ensured in this case. 
The process of the invention may be carried out batchwise 
or continuously, the latter being especially advantageous 
in case the textile material is present in the form of woven 
or knit fabrics. 
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When the oligomer content in the solvent mixture is 
exceedingly high, the solvent mixture has to be replaced 
by a fresh one. This too may be determined by simple 
preliminary tests in each case. The treatment may also 
be carried out in several serial-connected baths. Another 
advantageous method is to heat the solvent mixture to 
boiling temperature, to contact the textile material wih 
the solvent vapors, to condense these vapors on the mate 
rial and to recirculate the condensate into the boiling 
solvent mixture. This method is especially advantageous 
because the textile material is always contacted with fresh 
solvent mixture. The solvent mixture used is recovered 

. by distillation and cooling, and the solvent mixture thus 
recovered may be used again for further treatment. Hence 
it is possible to work with a limited amount of solvent; 
smaller losses being balanced if necessary. 

. As high molecular polyesters, especially polyethylene 
glycol-terephthalate and modi?ed polyethylene-glycol 
terephthalates are used which may also be blended with 
other ?brous materials, especially with cellulose ?bres or 
wool. The textile material may be available in a variety 
of forms, for example ?ocks, combed material, yarns, 
woven and knit fabrics or ?eeces. ' 
The process of the invention is suitable for the treat 

ment of both undyed and dyed or printed polyester mate 
rials. For a successful result of the process of the inven 
tion it is irrelevant whether the textile material has been 
dyed or printed with disperse dyestuffs, azo developing 
dyestuffs, vat dyestuffs or sulfuric acid esters of leuco 
vat dyestu?s. 
The solvent mixtures may also be used for the removal 

of oligomer deposits on textile machines. 
By treating the textile material according to the process 

of the invention, the oligomers contained in the material 
are completely dissolved out. This treatment neither re 
sults in a damage of the fibre nor in the elimination of 
the dyestuif of dyed or printed textile materials during 
the treatment. The solvent treatment of the invention en 
sures at the same time the ?xation of the ?bre as up to 
now has been possible only by means of a corresponding 
heat treatment. ‘ 

In comparison with the method applied up to now 
using aqueous media, the process of the invention is ad 
vantageous in that the treatment may be carried out at 
substantially lower temperatures. For this reason and on 
account of the substantially lower speci?c heat of the 
solvent mixtures used according to the process of the 
invention, the energy requirements of the process of the 
invention are also substantially lower than in the case 
of the conventional process. Further energy is economized 
when the textile material is dried, since the solvent mix 
tures used require a substantially lower evaporation heat 
than water. A further advantage of the process of the 
invention over the conventional process resides in the 
fact that there is caused nearly no corrosion of the equip 
ment parts. Moreover, the process of the invention brings 
about no waste water problems, since the solvent mixture 
may be recovered in a simple manner, and the oligomer 
residue may easily be removed, for example by burning. 
This is a further advantage of the process of the invention 
over the conventional method. 

'7 In comparison with the known processes using organic 
solvents, the process of the invention provides the advan 
tage of preventing ?bre damages resulting for example 
in a shrinkage of the fabric. Furthermore, there is no 
dyestuff being dissolved out of the material by the treat 
ment of dyed or printed textile materials. The solvent mix 
tures used are also considerably less toxic than the solvents 
used up to now. The treatment time is substantially shorter 
than in conventional processes, and a considerably greater 
amount of oligomers is eliminated than in case organic 
solvents are used for this purpose as this was normal up 
to now. A further great advantage resides in the fact that 
the textile materials treated according to the process of 
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the invention need not be ?xed, which means economizing . 
considerable ener-gy amounts. I 

The following examples illustrate the invention. 
EXAMPLE 1 

1 kg. of a dyeing produced under HT conditions on a 
tafetta fabric made from polyethylene-glycol-terephtha 
late with 2% of a disperse dyestuff of the following 
formula ‘ 

f) NH; 

OH 

and showing fair spots due to deposited oligomers of the 
polyester material, vwas treated for 10 minutes at room 
temperature with 10 litres of an azeotropic mixture of 
50.5% by weight of 1,2,Z-tri?uoro-trichloro-ethane and 
49.5% by weight of methylene chloride. After this treat 
ment, no oligomer deposits could be detected on the goods, 
and no dyestu?.’ was dissolved out of the fabric. 

EXAMPLE 2 

20 g. of a knit fabric made from texturized polyethylene 
glycol-terephthalate ?bres were dyed for 90 minutes at 
120° C. with 1.4% of a disperse dyestuff of the following 
formula 

1|3r 0 . 

0H/£\ 
\N/ ‘is l) 

0 

ll . 

2% of a disperse dyestuff of the formula 

rnN' 0 OH 
I II 1 

Br 

H YPIIH: 
1 g./litre of a dispersing agent of the naphthalene-sulfonic 
acid/formaldehyde condensate type (as sodium salt) and 
0.5 g./litre of a commercial carrier on the basis of an 
ester, at a pH of 5.5 (adjusted with acetic acid) and a 
goods-to-liquor ratio of 1:20. After rinsing and drying, 
half of the dyed fabric was treated for 15 minutes at room 
temperature in 100 ml.‘ of methylene chloride, the other 
half was treated under the same conditions in a mixture 
of 45 ml. of 1,2,Z-tri?uoro-trichoro-ethane and 55 ml. of 
methylene chloride. Subsequently, both pieces were dried 
1n air. 

The dyed fabric treated only with methylene chloride 
showed very deep creases, and in this case a very heavy 
bleeding of the dyestuffs off the dyeing into the treat 
ment bath was observed. The fabric treated with the above 
mixture was completely smooth, and no bleeding into the 
bath could be observed; oligomers could neither be de 
tected any more. 

EXAMPLE 3 

The warp and weft of two non-?xed taffeta fabrics made 
from polyethylene-glycol terephthalate ?bres (size about 
30 x 30 cm. each) were marked in intervals of about 20 
cm. Subsequently, the fabric was treated as follows: 

(a) immersed for 15 minutes at room temperature in 
methylene chloride; goods-to-liquor ratio 1:20, 

(b) immersed for 15 minutes at room temperature in a 
mixture of 50% of methylene chloride and 50% of 
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‘1,2,2 - tri?uorotrichloro-ethane; goods-to-liquor ratio 
1:20. 

After this treatment, both of the fabrics were dried in 
air. After drying, it could be observed that the fabric 
treated only with methylene chloride was very heavily 
creased, while the other fabric was completely smooth. 
When measuring the intervals marked, the following 
shrinkage values resulted: ' 

fabric (a): 4.8% and 5% shrinkage of the warp and the 
weft respectively, 

fabric (b): no shrinkage. 
The fabric treated with the tri?uoro-trichloro-ethane/ 

methylene chloride mixture showed textile properties 
which generally are only obtained by thermo?xation. A 
thermo?xation therefore is not necessary. Furthermore, 
the oligomers contained in the ?brous material were com 
pletely eliminated. 

Substantially the same results were obtained when in 
stead of the above polyester fabric, ?bre mixtures of 
polyethylene-glycol-terephthalate and cotton or wool were 
used. ' 

EXAMPLE 4 

20 g. of a knit fabric made from texturized polyethyl 
ene-glycol-terephthalate ?bres were dyed for 90 minutes 
at 125° C. with 0.9% of a disperse dyestutf of the 
formula 

0.4% of a dyestulf of the formula 

HrN (|) (‘HI 

H 111112 
and 1.2% of a dyestulf of the formula 

('11 11,0 

o,N-®-N= @mcmomom 
at a liquor ratio of 1:30. The pH of the bath was 
adjusted to 5.1 by means of acetic acid. 

After rinsing and drying, half of the dyeing was treated 
for 15 minutes at room temperature with 100 ml. of 
methylene chloride, the other half, under the same condi 
tions, with a mixture of 50 ml. of ?uoro-trichloro-methane 
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and 50 ml. of methylene chloride. Subsequently, both 
pieces were dried in air. 

It was observed that the dyed fabric treated only with 
methylene chloride was very heavily creased and that there 
was also bleeding of the dyestuffs off the dyeing into the 
solvent, i.e. dissolution of the dyestuffs in the solvent, so 
that the solvent was coloured to a great extent. In the 
other case, where the ?uoro-trichloro-methane/methylene 
chloride mixture was used, a completely smooth fabric 
was obtained and the solvent mixture was not coloured. 
No oligomer deposits on the fabric could be detected after 
the treatment. 
We claim: 
1. A process for the improvement of the processing and 

dyeing of polyester textiles which comprises applying to 
these textiles a solvent mixture of halogenated methane 
or ethane derivatives of the general formula 

in which R represents a radical of the formula iFCbC 
CFCl-—- or Cl3C—, and methylene chloride, containing 
both the components in a iweight ratio of from 30:70 
to 70:30. 

2. A process as claimed in claim 1, which comprises 
using a solvent mixture containing both the components 
in a weight ratio of from 45:55 to 55:45. 

3. A process as claimed in claim 1, which comprises 
using as solventimixture an azeotropic mixture of 50.5% 
by weight of 1,2,2--tri?uoro-trichloro-ethane and 49.5% 
by weight of methylene chloride. 

4. A process as claimed in claim 1, which comprises 
carrying out the treatment at temperatures of from about 
10° to 60° C. 

5. A process as claimed in claim 4, which comprises car 
rying out the treatment at temperatures of from 20° to 
40° C. 

6. A process as claimed in claim 1, which comprises 
treating textile materials made from polyethylene-glycol 
terephthalates or their mixtures with cellulose ?bres or 
wool. 

7. A process as claimed in claim 1, which comprises 
treating textile materials dyed or printed with disperse 
dyestuffs with the solvent mixture of claim 1. 
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