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ABSTRACT 

A blended ?brous structure comprising synthetic ?la 
ments or ?bers having a high electrical resistance 
together with extruded synthetic polyester or ‘polya 
mide ?lament, having an extension to break of at least 
200 percent, containing between _5 to 20 percent by 
weight inclusive of conductive carbon black. 

5 Claims, No Drawings 



l 
SYNTHETIC YARNS 

The present invention is concerned with improve 
ments in synthetic ?brous structures, especially yarns 
having improved antistatic properties obtained by 
blending the ?laments or ?bers forming the ?brous 
structure with ?bers having a high electrical conduc 
tivity, hereinafter referred to as conductive ?bers. 

According to the present invention, we provide a 
blended ?brous structure comprising synthetic ?la 
ments or fibers having a high electrical resistance 
together with as-spun ?bers as de?ned containing 
between 5 to 20 percent, preferably 5 to 15 percent, by 
weight inclusive of conductive carbon black. 
By an as-spun ?ber we mean an extruded synthetic 

polyester or polyamide ?lament, having an extension to 
break of at least 200 percent measured as hereinafter 
described. In the term “as-spun ?bers” we include par 
tially or variably drawn ?bers having an extension to 
break of at least 200 percent at any part along their 
length. 

Suitable as-spun ?bers for use in the present inven 
tion are polyester ?bers such as-those derived from 
‘poly(ethylene terephthalate) and polyamide ?bers 
such as those derived from poly(hexamethylene adipa 
mide) or polycaproamide. I 
The as-spun ?bers may be present in the blended 

?brous structure as continuous ?laments or as a 
mono?lament or as discontinuous ?laments. It is 
preferred that the as-spun ?bers comprise at least 0.5 
percent by weight of the blended ?brous structure 
although amounts of as-spun ?bers as low as 0.1 per 
cent are useful. The upper limit for the amount of as 
spun ?bers present in the ?brous structure is deter 
mined by the conductivity which is desired and by the 
color which can be tolerated. 
By ?laments or ?bers having a high electrical re 

sistance is meant those filaments or ?bers which have 
electrical resistances of greater than 1.0 X 1010 ohms at 
60 percent relative humidity when determined by the 
method hereinafter described. Examples of such ?la 
ments or ?bers are those comprising poly(ethylene 
terephthalate) and poly(hexamethylene adipamide). 

For the purpose of the present invention the electri 
cal resistance of a yarn is determined by winding 125 
turns of yarn onto a former comprising two parallel 
stainless steel rods (4 mm. diameter), spaced apart at 1 
cm., and measuring the electrical resistance across the 
rods at 20°C and at a given relative humidity. 

Extension to break of as-spun ?ber is measured on a 
conventional lnstron tensile tester under the following 
conditions: 

Fiber test length 5 cm 
Load 100 g 
Crosshead speed 50 cm/min 
Chart speed 50 cm/min 
Rate of extension l000%/min 
Relative Humidity 66% 
Temperature 20°C for polyamide ?ber 

150°C for polyester ?ber 

Suitable conductive carbon blacks for use in the 
present invention are those which exhibit good bulk 
conductivity and which are capable of being dispersed 
in polyester or polyamide polymer either per se or in 
conjunction with dispersing agents. Examples of suita 
ble conductive carbon blacks are the oil furnace blacks 
Vulcan XC 72R, Vulcan 3X and Vulcan 6F. Examples 
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of suitable dispersing agents are ethoxylated oleyl and 
cetyl alcohols or mixtures thereof containing approxi 
mately 3.5 moles ethylene oxide per hydroxyl group, 
sodium salt of condensed naphthalene sulphonate, dis 
odium salt of methylene dinaphthalene sulphonic acid 
and sulphated alkylphenol adducts. 
The blended fibrous structures of the present inven 

tion are suitable for the manufacture of fabrics and are 
especially suitable for the manufacture of carpets. Such 
fabrics or carpets may contain other yarns in addition 
to the blended yarns provided that sufficient blended 
yarn is present to confer antistatic properties to the 
fabrics or carpets. ' 

The following examples, in which all parts and per 
centages are by weight, illustrate but do not limit the 
present invention. 

EXAMPLE 1 

A conductive carbon black, Vulcan XC - 72R, was 
dispersed in molten polycaproamide in an amount such 
that the carbon black comprised 10 percent by weight 
of the mixture. The molten mixture was extruded and 
wound at 400 ft/min. to yield a 120 denier 5' ?lament 
as-spun yarn having an electrical resistance of 5.0 X 104 
ohms, and an extension to break of approximately 350 
percent. Further, the electrical resistance was indepen 
dent of the relative humidity. After drawing the as-spun 
yarn to a draw ratio of 4.0, the electrical resistance in 
creased to 3.2 X 10“3 ohms. at 60% R.H. In the latter 
case, the electrical resistance varied with the relative 
humidity at which it was measured. A blended yarn 
having good antistatic properties was obtained by 
blending poly(hexamethylene adipamide) ?laments 
with the above as-spun yarn, the latter comprising 1 
percent by weight of the blended yarn. 

EXAMPLE 2 

A molten dispersion comprising polycaproamide (90 
parts) and Vulcan XC - 72R carbon black ( 10 parts) 
was extruded and wound up at 1,420 ft/min to yield a 
mono?lament yarn of denier 14. The resistance of the 
mono?lament on the day of spinning was 6 X 109 ohms. 
The resistance was then followed through a period of 
ageing including a cycle of humidity changes with the 
following results: 

1. Yarn kept for 3 days at 60% R.H. -— resistance 4 X 
108 ohms. 

2. Yarn then transferred to 20% R.H. and kept for 5 
hours at 20% R.H. -- resistance 1 X 108 ohms. 

3. Yarn kept for a further 19 hours at 20% R.H. — 
resistance 8 X 10" ohms. 

4. Yarn then returned to 60% R.H. atmosphere and 
kept for 10 days more at 60% R.H. — resistance 
1.2 X 108 ohms. 

It can be seen that resistance appears to drop 
progressively with time up to 14 days after spinning, 
most of the fall being in the ?rst 3 days. Conditioning 
the yarn to a lower humidity also lowered the re 
sistance, but the change with R.H. appeared to be 
reversible. The absence of the usual increase of re 
sistance with falling humidity is a useful property of the 
synthetic yarns produced according to the invention. 
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EXAMPLE 3 

This example illustrates the signi?cantly improved 
conductivity of as-spun ?bers containing conductive 
carbon black compared with drawn, 'but otherwise 
identical, ?bers. . 
Polycaproamide containing 10% Vulcan XC 72R 

dispersed therein was extruded at 275° - 280°C and 

wound up at 400 ft/min under conditions such that as 
spun mono?laments of denier 19.5 and 40.0 were ob 
tained. The as-spun mono?laments had an extension to 
break of approximately 350 percent. The as-spun 
mono?laments of denier 19.5 and 40.0 had electrical 
resistances, measured at 20% R.H., of 6.0 X 10" ohms 
and 4.5 X 10' ohms respectively. , ' 

A drawn mono?lament of denier 17.3 was obtained 
by extruding the above polymer composition at 1,000 
ft/min and drawing at 50 ft/min to a draw ratio of 4.0 
over a hotplate at 120°C. I _ 

A drawn mono?lament of denier 41.0 was obtained 
by extruding the above polymer composition at 750 
ft/min and drawing under the above conditions. 

15 

20 

The drawn mono?laments containing dispersed car- ' 
bon black had extensions to break of approximately 20 
percent. , _ . ' 

The drawn mono?laments of denier 17.3 and 41.0 
had electrical resistances, measured at 20% R.l-l., of 
1.5 X 1013 ohms and 2.0‘ X 1013 ohms respectively, 

EXAMPLE 4 

A 2,450 denier/136 ?lament poly(hexamethylene 
adipamide) drawn and crimped yarn was folded with a 
25 denier as-spun polycaproamide mono?lament con 
taining 10 ‘percent by weight of a conductive carbon 
black Vulcan XC — 72R. The blended yarn was wound 
onto a former and its electrical resistance was mea 
sured before and after scouring. The unsecured and 
scoured blended yarn had electrical resistances, mea 
sured atapproximately 25 percent relative humidity, of 
3.2 X 10"‘ ohms and 7.5 X 10" ohms respectively com 
pared with 2 X lO“ ohms for scoured poly (hex 
amethylene adipamide yarn). 

EXAMPLE 5 

A 620 denier/52 ?lament as-spun yarn was prepared 
by extruding polycaproamide containing 10, percent by 
weight of a conductive carbon black Vulcan XC — 72R. 

' The as-spun yarn had an electrical resistance of 10‘ 
ohms after scouring and rinsing. - 
The as-vspun yarn was crimped to 14 crimps per inch 

in a staple stuf?ng box and the crimped yarn was con 
verted to 4 inch staple ?ber by cutting. The latter was 
blended with 12 d.p.f. crimped poly(hexamethylene 
adipamide) staple ?ber to give 0.5, 1.0 and 2.0 percent 
of ?ber containing carbon black in the blended yarn. 
Blending was carried out at the yarn spinning stage in 
the conventional woollen process to give 2 fold 55's 
Drewsbury count staple yarn, 3% t.p.i. Z twist in singles 
and 2% t.p.i. S twist in folded yarn. 
The blended yarns containing 0.5, 1.0 and 2.0 per 

cent of carbon-containing ?bers had electrical re 
sistances, measured at 25 percent relative humidity 
after scouring and rinsing, of 1.8 X 10' ohms, 3.4 X 10' 
ohms and 3.2 X 10' ohms respectively. 
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4 
The blended yarns were used construct loop pile 

and cut pile carpets which exhibited good antistatic 
properties. 

‘EXAMPLE 6 A 

A conductive carbon black, Vulcan, XC - 72R, was 
dispersed in molten poly(ethylene terephthalate) in an 
amount such that the carbon black comprised 10 per 
cent by weight of the mixture. The molten mixture was 
extruded and wound up at 500 ft/min to yield a 120 de 
nier 5 ?lament as-spun yarn having an electrical re 
sistance, measured at 20 percent relative humidity, of 
3.3 X 10‘ ohms after scouring and rinsing. I 
This yarn was then folded with a 2450 denier 136 

?lament poly(hexamethylene adipamide) drawn 
crimped yarn, and the blended yarn wound onto a 
former. The electrical resistance of the blended yarn 
was measured on this former, before and after scouring 
and was found to be 1.7 X 10‘ ohms and 1.2 X 10° ohms‘ 
respectively at approximately 20% RH. This compares 
with 2.0 X 1013 ohms for scoured poly(hexamethylene 
adipamide), at the same R.l-l. . 

EXAMPLE7 
Example 6 was repeated except that poly(hex 

amethylene adipamide) was used instead of 
poly(ethylene terephthalate), The 120 denier 5 ?la 
ment as-spun yarn had an electrical, resistance, mea 
sured at 20 percent relative humidity, of 1.0 X l0‘° 
ohms after scouring and rinsing. 

This yarn was then folded with a 2,450 denier 136 
?lament poly(hexamethylene adipamide) drawn, 
crimped yarn. The blended yarn was wound onto a 
former and its electrical resistance measured before 
and after scouring. The unsecured and scoured 
blended yarn had electrical resistances, measured at 
approximately 20% R.l-l. of 6.0 X 101° ohms and 2.0 X 
1010 ohms respectively compared with 2 X 10‘3 ohms 
for scoured poly(hexamethylene adipamide) yarn at 
the same R.H. - ' y 

We claim: , 

l. A blend of ?laments or ?bers comprising synthetic 
?laments-or ?bers having a high electrical resistance 
together with other ?laments or ?bers containing 5 to 
20 percent by weight conductive carbon black, said 
other ?laments or ?bers being made of extruded 
synthetic material selected from the group consisting of 
polyesters and polyamides and having an extension to 
break of at least 200 percent. 

2. A blend as in claim 1 wherein said other ?laments 
or ?bers contain 5 to 15 percent by weight conductive 
carbon black. 

3. A blend as in claim 2 containing at least 0.5 per 
cent by weight of said other ?laments or ?bers. 

4. A carpet containing yarns made of the blend of 
claim 3. 

S. A yarn made of a blend of synthetic ?laments or 
?bers having a high electrical resistance of greater than 
1.0x 10"‘ ohms at 60 percent relative humidity 
together with 0.1 to 2.0 percent by weight of other ?la 
ments or ?bers containing 5 to 20 percent by weight 
conductive carbon black, said other ?laments or ?bers 
being made of extruded synthetic material selected 
from the group consisting of polyesters and polyamides 
and having an extension to break of at least 200 per 

- cent. 
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