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[5 7 ] ABSTRACT 

A process for improving the processing properties of 
polyester ?laments by treating the freshly-spun fila 
ments before being drawn with an aqueous solution or 
emulsion of a condensation product’ot"1"’mo]e of a 
1,4-butane-diolpolyglycol ether and 2 moles of a fatty 
acid. 

3 Claims, No Drawings 
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PROCESS FOR IMPROVING THE PROCESSING 
PROPERTIES OF POLYESTER FILAMENTS AND 

FIBRES 
When preparing ?lament-forming synthetic and high 

molecular-weight linear polyesters from dicarboxylic 
acids or their esters and polyfunctional alcohols, for ex 
ample from terephthalic acid dimethyl ester and ethyl 
ene glycol, not only the desired long-chained,‘ ?lament 
forming macromolecules are formed, as expected, but 
there are also obtained little amounts of short-chained 
or cyclic reaction products. 
Such oligomer compounds, which‘ may be contained 

in amounts of up‘ to about 5 percent in the polyester 
fibre materials, cause a‘ number of interruptions in the 
processing of the polyester ?laments or staple ?bres. 
When spinning polyester slubbing, for example, the 
oligomers which appear in form of deposits on the ?la 
ments or ?bres may lead to bad running properties, de 
posits on the pieces of the machine and undesirablefor-. 
mation of dust. Particularly great dif?culties are caused 
by the oligomer constituents in‘ processing operations 
including -a thermal treatment, such as for example the 
texturing of polyester ?laments. In the further process 
ing of textural ?laments, the existance of ‘oligomer 
compounds has also detrimental effects, since any 
roughness of the surface of ‘the curled material causes 
interruptions of operation and, moreover, an unsatis 
factory appearance of the ready textile material. 

It is also known that the oligomer‘ constituents also‘ 
cause dif?culties in the usual dyeing‘ processes of poly 
ester fibre materials. Sin'cethe oligomers generally .can 
not be dyedfor example with dispersion dyestuffs, they 
appear on the dyed material as a‘white dust, whichtis 
to be seen above all in the spinning and subsequent‘ 
weaving and knitting process. 

in spite of many efforts, for example by varying‘the 
condensation catalysts, the formation of oligomer com 
pounds in the preparation of polyesters could hitherto 
not be avoided satisfactorily. Therefore, efforst are 
made in order to eliminate the negative influence of the 
oligomers in the processing of polyester ?bres and ?la 
ments by using lubricating agents. The known lubricat 
ing agents have above all a smoothing ‘effect covering 
the roughness of the ?laments and ?bres‘. However, the 
treatment with the known lubricating agents ‘hasnot 
been suf?cient for solving the problems caused by‘the 
oligomers on the surface of the polyester ?bres and ?la 
ments. 

It has now been found that it is possible to eliminate 
the‘ oligomer compounds contained in fibre‘materials 
made of synthetic linear polyesters‘and‘ to avoid the 
detrimental consequences in the further ‘proceeding ‘of 
the polyester ?laments or ?bres, when treating the 
polyester ?laments during their preparation process, 
after leaving the spinning nozzle and beforev being 
drawn, with aqueous solutions or emulsions, which 
contain compounds of the general formula 

(I) 

wherein RrCO-and RZ-CO- represent‘ radicals‘ of 
I straight-chained or branched 'alkane or alkene‘ mono 
carboxylic acids having 12-22 carbon atoms and the 
total of n and m represents a number of‘from 8 to 24. 

5 

‘2 
‘The compounds of formula (I) tolbe used according 

to the invention may be prepared for example by esteri 
fication of 1' mole of an addition compound of 8 to 24 
‘moles, preferably‘ 10 to 20 moles, of ethylene oxide to 
il'mole of butane-diol-( 1,4) with 2 moles of a straight— 
chained or branched alkane or alkene monocarboxylic 
acidl having‘l2 to 22 carbonatoms. 
For esteri?cation, mixtures of the mentioned 'carbox 

ylic acids may also be used. It is surprising that the fur 
ther formation of the oligomers or their coming out of 
the ?bre material which adversely affects the process, 
is avoided toa large extent by treating polyester ?bres 
according‘ to» the“ present invention.‘ Furthermore, the 
inconveniences caused by these oligomers are avoided. 
‘Not only the elimination of the'oligomer compounds in 
the form of very ?ne dispersions easily to be washed off 
is‘ obtained to -a'1large~extent, but the. present process 
also ‘causes the lubricating agentsaccording to ‘the in 
vention-to' produce‘ on the-?laments" freed from the 
oligomersa ‘thin ?lm which ensuresa high sliding ca 

wpacity.-.By this way the dynamic friction coefficient be 
“tween the polyester ?laments and ?bres is reduced to 
‘such ‘a- degree that‘ the oligomer portions protruding 
from the ?bre surface in the form of points and eleva 
tionsfdo not cause any further interruptions during pro 
cessing. ‘ - 

*The concentration of the‘ lubricatingagents of the 
.general formula (I) ‘may vary within wide limits. Per 
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‘liter‘of-the aqueous treatingbath, there are generally 
I used about 2- to 18 g, preferably 3 to 12 gtof-theseprod 
ucts/Acco'rding to the conditions of practice, there 
may be applied higher or lower concentrations. 

‘As concerns the effects to be obtained with the prod 
'u'cts,>it is importantthat after the treatment according 
to the invention, a‘certain amount ‘of at. least 0.05 per 
cent of the product according to the invention is to be 

' found onthe polyester ?bres or ?laments. The concen 
't'ration used of the'products and the way of application 
are generally chosen in the way that‘the amount ap 
plied ranges between‘about 0.1 and 0.3 percent, calcu 
lated on the weight of the polyester ?laments. 
The products according to the invention may be ap 

plied one time only or repeatedly, if desiredin different 
stages of'treatment'of the polyester ?laments. lf de 
sired, the‘ products of formula l may be applied once 

' more ev‘en'after' drawing, but before drying and before 
optionally steaming the polyester ?laments. 

If necessary, other auxiliaries, for example com 
pounds having an antistatic ‘effect, may be used to 
gether with the products of formula I‘. Such antistatic 

- agents are‘above all cationic products containing nitro 

60 

gen, such as quarternated fatty acid amides or deriva 
tives ‘thereof. 
The following Examples illustrate the invention. 

I EXAMPLE 1 

A polycondensation product of terephthalic acid and 
' ethylene glycol were spun in the melt spinning process 
to give/200 single capillaries of 14.8 deniers each. In 
the spinning box, immediately after leaving the spin 
ning nozzle,‘the capillaries were passed over a dip roller 

- and lubricated with an aqueous solution, which con 

65 ' tained 0.38 percentby weight of a condensation prod 
net of 1 mole of l,4-butane-dioLdeca'glycol ether and 
2 moles of stearic acid. This solution of the lubricating 
‘agent showed a pH-value'of about 7.5. The film ob 
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tained of the condensation product was about 0.15 per 
cent by weight. 
The still moist ?laments of l0 of these lubricating rol 

lers were parallely run, joined in a ?bre strand and 
piled in a can. Due to the low dynamic friction and to 
the marked ?lament~bonding properties, which im 
parted the lubricating agent to the ?laments, a perfect 
piling in the cans was possible without the single capil 
laries being adversely affected. 
These strands of 28 cans were joined in a ?lament 

cable and processed on a line. At ?rst the cable passed 
through a bath which was ?lled with an aqueous solu 
tion of the lubricating agent which contained 0.25 per 
cent by weight of the condensation product of 1 mole 
of l,4-butane-diol-decaglycol ether and 2 moles of ste 
aric acid and 0.15 percent by weight of oleyl sarcoside 
sodium. The temperature of the solution of the lubrica 
tion agent in the bath amounted to 50° C. The polyester 
cable subsequently passed over a drawing off device. 
The ?lm of the lubrication agent remaining on the 
cable was about 0.15 percent by weight. 
Then the ?lament cable was drawn as usual at 170° 

C in the ratio of 113.7. The cable was curled and cut to 
give a flock. 
The staple ?bre lubricated thus obtained had an ex 

cellent handle and was characterized especially by a 
very low dynamic friction coef?cient, i.e., by a low fric 
tion between ?bre and metal. 
A comparison showed that the oligomers came out of 

the ?laments to a considerably smaller extent, if the 
mentioned condensation product of 1 mole of 1,4 
butane-diol-decaglycol ether and 2 moles of stearic 
acid was used during the drawing process than in the 
case of a usual lubricating oil on the basis of an addition 
compound of 10 moles of ethylene oxides to 1 mole of 
stearic acid. Furthermore, the low dynamic friction co 
ef?cient of the ?laments treated according to the in 
vention permitted to avoid in the subsequent process 
ing an abrasion of the oligomers having partially come 
out of the surface, which fact appeared especially in a 
decrease of the known dusting in the spinning process, 
when the mentioned staple ?bre was processed. 

EXAMPLE 2‘ 

Immediately after leaving the spinning nozzle, a bun 
dle of ?laments of polyethylene terephthalate consist 
ing of 300 single capillaries having a single titer of4 de 
niers were lubricated with an aqueous solution with the 
aid of rollers at 25° C. The solution contained per liter 
0.3 percent by weight of a condensation product of 2 
moles of lauric acid and 1 mole of the addition com 
pound of 15 moles of ethylene oxide to 1 mole of 1,4 
butane-diol as well as 0.15 percent by weight of a con 
densation product methylated with dimethyl sulfate 
consisting of 1 mole of stearic acid and 1 mole of 
triethylene-tetramine. The ?lm calculated on the anhy 
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4 
drous products was 0.2 percent by weight. 
About 40 to 50 of these still moist bundles of fila 

ments were joined in a ?lament strand having a total 
titer of 48,000 to 60,000 deniers and piled in a can. 
The strands of 40 of these cans were jointly passed to 

a strand line and processed. The strands were passed to 
a heating zone with a speed of 20 m/min and drawn off 
with a transport speed of 70 m/min at 190° C. After 
drawing, the strands were treated once more with the 
above-mentioned solution of the lubricating agent, the 
?lm, calculated on the anhydrous agent, being 0.1 per 
cent by weight. 
Then the ?laments were curled, dried and cut to give 

a flock. The lubricated staple ?bre thus obtained had 
an excellent handle and permitted excellent processing 
in cotton spinning. 
The method of operation being the same, the polyes 

ter ?laments were lubricated with an aqueous solution, 
which contained per liter 0.35 percent by weight of a 
condensation product of 2 moles of oleic acid and 1 
mole of an addition compound of 20 moles of ethylene 
oxide to 1 mole of 1,4-butane-diol as well as 0.15 per‘ 
cent by weight of a condensation product methylated 
with dimethyl sulfate consisting of 1 mole of stearic 
acid and 1 mole of triethylene-tetramine. The ?lm cal 
culated on the anhydrous products was 0.23 percent by 
weight. In the further proceeding of the ?laments, whe 
rein the solution of the lubricating agent on the basis of 
the oleic acid ester was also employed after drawing, 
the same before-mentioned advantages were obtained. 
What we claim is: 
1. A process for improving the processing properties 

of ?laments and ?bres made of linear polyesters, which 
comprises treating the freshly-spun polyester ?laments 
before being drawn, with an aqueous solution or emul 
sion, which contains as essential component a com 
pound of the general formula 

(I) 
wherein R,—CO— and R2—CO— represent radicals of 
straightchained or branched alkane-or alkene 
monocarboxylic acids having 12 to 22 carbon atoms 
and the total of n and m represent a number of from 8 
to 24. 

2. A process as claimed in claim 1, wherein the prod 
ucts of formula (I) are used in a concentration and 
under conditions under which it is possible to apply an 
amount of at least 0.05 percent on the ?laments, calcu 
lated on the weight of the ?laments. 

3. A process as claimed in claim 1, wherein an aque 
ous solution or emulsion containing of from 2 to 18 g/l 
of a compound of the formula (I) is applied. 
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