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containing finely divided zinc oxide.

Spandex fibers, made from long chain
synthetic polymers comprised of at least 85% of
segmented polyurethanes, are well-known in the art.
Yarns of such fibers have been used to pfoduce
attractive fabrics, whicp are useful for, among other
things, swimwear. However, the water .in swimming
pools is chlorinated to such an extent that the
active chlorine content is usually between 0.5 and
3 ppm (parts per million) or higher. Exposure of
polyuretﬁane_spandex fibers in such an environment
can result in degradation of the physical properties
(e.g., toughness) of the fiber. From a practical
standpoint, some degradation can bé tolerated without
its effects being noticeable to the user of fabrics
made with these fibers. Nonetheless, improvements in
the resistance to chlorzne-inddced degradation is’
needed, especially for yarns of low denier (e.qg.,
less than 100 denier). It +is an object of this
lnventlon to provide such an improvement. _

The present invention provides a spandex
fiber with improved resistance to chlorine-induced
degradation by having an effective amount of finely
divided high purity zinc oxide dispersed in the fiber.
Zinc oxide assaying at least 99.4% zho, preférably
at least 99.7% 2zn0, is Suitable for use in this
invention. 2inc oxide coricentrations as low as one-
half percent or as high as ten percent or more can be
effective, but the preferred concentration of the zinc

| oxide is in the range of 1 to 3% based on the'weight

35

-0f the fiber. The preferred mean partlcle size is in
the range of 0. l to 1 micron.
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In accordance with the present 1nventlon,
the effective amount of finely divided zinc oxide can
vary over a fairly broad range. Improvements in-
resistance to chlorine-induced degradation are
obtained at zinc oxide concentrations as low as
1/2%. However, larger imprbvements are obtained when
the concentration is at least 1%. Although large
concentrations of zinc oxide in the fiber (e.g., 10%
or more) can sometimes be used, a concentration of
less than 5% usually is used because excessive
amounts of the additive adversely affect some of the
physical properties of the fiber (as produced) as
compared to the same fiber without the zinc oxide
additive. The preferred range of concentrations of
zinc oxide in_the fiber is therefore 1 to 3%.

The zinc oxide additive, in accordance with
the present invention, is finely divided. This
permits a more homogeneous distribution of the zinc
oxide in the fiber than could be obtained if the zinc
oxide particles were larger. Generally, small
particle sizes are used, such as those having a mean
size of less than 5 microns. Particles that have a
mean size of'g:eater than 5 microns can lead to
difficulties in fiber spinning, and, thercfore, are
generally avoided. Commercially available zinc oxide
perticles having a mean size of 0.1 micron, or even
somewhat smaller, are satisfactory. The preferred range
of mean particle size is 0.1 to 1 micron.

Zinc oxide of high purity (e.g., at least
99.4% ZnO) is suitable for use in the present invention.
Although less pure zinc oxide can provide some improve-
ment in resistance to chlorine-induced degradation'the
higher purity material provides much better chlorine-
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physical properties and whiteness retention of the

- fiber. The high purity zinc oxide can be made by

oxidizing zinc metal as in the "indirect" or French
Process or an equivaient thereof. 1In contrast the
"direct" or American Process does n@t provide zinc

oxide of as high purity; ~Among the suitable, high
purity commercially'available zinc oxides are "AZO"-

77 (sold by ASARCO of Columbus, Ohio), "KADOX"-15

(sold by New Jerséy Zinc Company of Bethlehem,
PennsYlvania), zinc okide#f20'ori#9ll (sold by

St. Joe Zinc Company of Pittsburgh, Pennsylvania)

and U.S.P. zinc oxide (sold by Mallinckrodt of St. Louis,

'Missouri).

An.indication‘of the purity of the zinc oxide
is provided by the.sulfur_cdntent of the zinc oxide.
Elemental analysis has indicated that impurities in
the zinc oxide frequently contain;cadmium, calcium,
copper, iron, lead, magnesium, potassium, sodium,
sulfur, etc. A convenient measure of the general level
of the impurity content of the zinc oxide is its sulfur
content. The high purity zinc oxide used in the present

invention generally has a sulfur content of no more than

0.025% and preferably no more than 0.005%.

In the process of making spandex fibers
according to the present invention, which process
includes dissolving a long chain synthetic polymer.
comprising at least 85% segmented pblyurethane in an
organic solvent and then dry spinning the solution
through orifices into filaments, an effective amount
of zinc oxide particles, preferably amodnting to at
least one-half percent and as much as ten percent or
more by weight of the polymer, is dispersed within
the filaments. The zinc oxide particles can be added
at any of several points in the preparation of the

_ The preferred nean particle size is in the range
of 0.1 to 1 micron. -2--As used herein the termfiber includes staple:
continuous filanments. Throughout this specification,

-
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of the ‘added separately to the polymer spinning solution, as
a dry powder or as a slurry in a suitable medium.

As indicated above, the improved spandex
. fibers of ‘the present. invention are made’ from
' '.-_10:__ . segmented polyurethane polymers, such.as those based
| “on polyethers, polyesters, polyetheresters and the
'fl;ke. Such flbers,are prepared by well-known

&

methods, such as those described in ‘U.S. Patenfs
2,929,804, 3,097, 192, 3,428, 711, 3,553, 290 and
. 15 : 3,555,115. - Some of these spandex polymers are more
L ' susceptible than others to. chlorzne-1nduced
degradation. Thrs can be seen, for example, by
comparlng the results of Example I below, wh;ch
- concerned spandex fibers made from polyether—based
20 '=polyurethane, with the results of Example II, which
' - concerned spandex flbers made from polyester-based
'polyurethane. As shown by,these Examples, soandex
fihers, such as those made from polyether-based '
polyurethanes, benefit more than others from -the
. 25 : ~ inclusion of zinc oxide particles in accordance with
' the invention. For this reason, embodiments of the
1nventlon that 1nolude polyether-based polyurethanes
are preferred.

The spandex flbers of the inventlon may also

» ."36 - contaln a variety of additives for different
_ .Lpurposes, such as delustrants, antioxidants, dyes,
5 | -stabilizers against.heat, light and fumes, etc. so

- long as such additives do not produce antagonistic
effects with the zinc oxide. Also, when finishing or
35 dyeing yarns or fabrics made from fibers of the |
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purlty ngterlal provi des mue doideXt Pt POANSE zinc oxide in the fiber
~ is determined as follows.- A weighed sample of fiber
.is ashed in a platinum. dish in a muffle furnance at
- 800°C for 10 minutes._ The thusly formed residue is
dissolved in 50% HCl. solution. Insolubles are
10~ removed by filtratlon. Then, in accordance with the
'ptocedures described. in “Analytical Methods for
Atomlc Absorptions”, Perkln-Elmer Corp. of Norwalk,

'Connecticut (1973), the EiItrateTisianalyzed with a"
_ Pérkin-Elmer Model 370 Atomic Absorption
‘15 Spectrophotometer:(or'equivalent) eéuipped'with'a
' zinc lamp and calibrated with a sample containing a
_known amount of zinc oxide. The zinc ‘oxide -
' concentration is then calcuiated as a percent of the
total welght of the fiber..

' 20' yf. ' The purity of the zinc ox1de can be measured
- by means of a potassxum ferrocyanide titration as
descrlbed in "Commercial Methods of Analyses“ by
F.O0. Snell and F. M. Blffen,McGraw-Hlll Book Company
_ Inc., New York [1944] pages 504-506. ‘The sulfur
25 ‘content of the zinc oxide can be measured. by X-ray
o fluorescence spectroscopy. A Philips model PW-1400
X-ray spectrometer equipped with a graphlte crystal in
'a vacuum atmosphere and an X-ray tube with a silver
. -target is sultab;e. The spectrophotometer is operated
30 . at 50,000 volts and 40 milllamps. The response of the
' '_Ka line of sulfur is measured according to the general
directions of the PW-1400 operation manual published
by NV Philips Gloeilampanfabrieken, Eindhoven> The
Netherlands [1980]. The instrument is calibrated by
© 35 _'analysing samples of zinc oxide found by other means
o to contain no detectable guantities of suifur and to
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'"Instructlon Manual for ICI-Joyce Loebl Disk
'-'Centrlﬁuge Mk-III with Photosedimentometer”, Joyce

Loebl Co. Ltd.,_Durham, England. Usually, the mean

} particle size in the fiber is about equalhto the'size
- of the partlcles fed ‘to the polymer- solution used 1n

preparing the flbers. Very 11ttle reduction in .
partlcle sizé occurs ‘in the process of-maklng the
fibers containing the zinc oxzde..

Toughness of’ ‘the spandex flber is def1ned -as

. the product of the break tenaclty and break -

elongatlon and is measured on an Instron machine. A
2-inch (5.1-cm) length of yarn of known deaéeD 1s
suspended between the clamps of an Instron[Mo el ™

testlng mach1ne, equipped w1th a tensile load cell of
"A" capacity.- The sample is elongated at the rate of
20'inches/minute (Sl.cm/min}, The percent elongation

.at yarn break (break elongation) and the retractive _
_ force in grams at yarn break, divided by the original '

denier of the yarn (break tenacity) are recorded.

' All testing is carried out at 70°F (21°C) and 65%

relatine humidity after the yarns have been brought
to equilibrium with those conditions. Three test

_samples are averaged for each determ;nation.

. To test the re51stance of the spandex fibersi

_to chlorine-induced degradatlon, an 8-inch (20-cm. )
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spandex fibers according to t I nvention, which
di ssol ving a. | orp&hal $ eyhen@edc tpoll)'il@Br oforhrs sinig inal ebeng8b%aadgnent ed
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or .72 hours in a st1rred water bath of about

- 150~ llter volume, malntalned at about 22°c, a pH of

7.5 by addition of hydrochlorlc aciq, ‘and an’ active

-chlorine concentration of 3 parts per million by .
.10 addition of sodlum hypochlorlde solution. After = '
' exposure, thé sample ‘is dried and its physical : -

properties measured as described in the precedlng
paragraph. The performance of yarns in the
_ chlorinated-water exposure test correlates with the
15"performance of corresponding Yarhs'In swimwear
- fabrics- exposed in chlorinated swimming pools.
_ The concentration of chlor1ne in
o "chlor1nated“ water, is defined hereln as the
. concentration of chlorine that is capable of
20 oxidizing iodide ion to iodine. This concentration
‘is measured by a potassium iodide, sodium thiosulfate .
titration and is reported as parts per'million of
“active.chlo;ine"_lClz). The titration method
' consists of adding 20 milliliters of a 10% potassium
25 iodide aqueous solution, 10 milliliters of glacial’
. acetic -acid and 5 milliliters of 0.5% starch solutzon.
~to 200 mlllilxters of the chlorinated water to be
analyzed and titrating the mlxture to a starch/iodine
'end point with- 0.01lN sodium th1osulfate.

30 The invention is further 111ustrated but is .
not intended to be limited; by the folloW1ng examples.'
in which all percentages are by total we1ght of the T

-fibers urless otherW1se spec1f1ed
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segmented polyurethane. . .- :
A solution of segmented polyurethane in
N, N-dlmethylacetamlde was prepared in accordance with
- the general. procedure described in u. S. Patent -
10 3,428,711 (e.G.., flrst sentence of Example II and the
: descr1pt1on of Example I). An. 1nt1mate mixture was
prepared of p,p’' -methylened1pheny1 dlisocyanate and
polytetramethylene ether glycol (of about 1800
_ molecular weight) in a molar ratio of 1.70 ‘and was
15 held at 80 to 90°C for 90 to 100 minutes to yield an
' isocyanate-termlnated polyether (i. e., a capped .
glycol), which was then cooled to 60°C and mixed w1th_
N,N-dimethylacetamide to provide a mixture containing
.about 45% solids. Then, while maintaining vigorous
20 mixing, the capped glycol was reacted for 2 to 3
 minutes at a temperature of about 75°C w1th
diethylamine and an 80/20 molar ratio of.
‘ ethylenedlamlne and 1, 3-cyclohexy1ened1am1ne chain.
- extenders. The molar ratio of diamine chain extender
25yto dlethylamlne was 6.31 and the molar ratio of o
- diamine chain extenders to unreacted 1socyanate in
~ the capped glycol was O 948, The resultant soluton
 of ‘segmented polyurethane contained approximately 36%
.SOlldS and has a viscosity of about 2100 poises at
30 40°C. This polymer had dn. intrinsic viscosity of ‘
'0.95, measured at 25°C in N,N-dimethylacetamide at a
concentratlon of 0.5 gram per 100 ml of soluton.
To the resultant viscous polymer "solution
were added titanium dioxide, a copolymer of

"v

35_diisopropylaminoethyl-methacrylate and n-decyl
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inc ogrde 1nd1cated in the table below, such that
these add1t1ves respectively amounted to 4.7, 4.7,
1.0, and 0.01%: based on the weight of the final
' " fibers. The zinc oxide GSt- Joe 20, manufactured by
St. JbeZ1nc Company) had a purlty of '99.4% 2noO, -
sulfur content Of 185 ppm and an average partlcle ' -

size of 0. 4 micron. '

10

The polymer solutlon was dry spun 'in a-
oonventronal manner through orifices to form
. coalesced 4-filament; 40-denier yarns. These yarns
15. - were then subjected to a s1mulated finishing
treatment durlng which the yarns (usually a 20-cm.
~sample) were rmmersed for 30 m1nutes at atmospheric
pressure in 3 11ters of 85 to 96°C water which _
_ -contarnea 4.5 grams of tetrasodlum pyrophosphate and
20 o 4.5 grams of "Duponol EP" (a detergent malnly |
'consistrng of diethanolamine lauryl sulfate, sold by
E. I. du Pont de Nemours and Company of Wilmington,
Delaware). '
The finlshed yarns, de51gnated as yarns "a“
.25 - "through "g", were then subjected to the
‘ - f"chlorrnated-water exposure test". The results of -
the exposure to the chlorlnated water are summarlzed
in the Table below. ' . .
' Note that yarn "a" and yarn "b", which were
30 comparison yarns and contarned zero .and 0.26% zinc
| oxide, respectively, were severely degraded in
"physical properties within a very short time. For
example, in 24 hours of exposure to the chlorinated
water , these two yarns ‘were degraded to less than 10%'
.35 . of their . initial toughness and in 72 hours, to 2% or
" less. In contrast, -after 24 hours exposure, yarn "c"
of this invention, which contained 0.7% zlno oxide, .

54_ -
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oxi de ‘particles in accordance with the ifivéntion. For this reason, : ’
.embodi ment's of, the ‘i nvention that include pol yet her-based: polyurethanes
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fromfibers' of theyarns "e", "£" andewy" ofwhich eré’@péc@ﬂvélyeééhtadnba
avoid 5 1.5, 2.1 and 2'7%'2ino oxide also demonstrated strong
' resistance to clorine~induced ‘degradation. Thus, the
data in .the table show that these yarns of the
. lnventxon having ‘zinc, oxide contents in the preferred
' range of 1 to 3%, retain 8 to 10 times as much of
10  their initial toughness after 24 hours of exposure to
- .chlorinated water and about 40 times es much_of their
initial toughness after 72 hours of exposure as do
- such polyether-based spandex fibers in which no zinc
- oxide or 1neffect1ve amounts of zinc oxide ‘are |

.

15 present. .
: ' EXAMPLE II |

~ This example Lllustrates the reduction that
. is obtalned 'in chlorine~induced degradation when a

. dispersion of zinc oxide particles is present in a
20 spandex yarn made from a polyester-based linear |
- segmented polyurethane. '
. a hydroxy-termxnated polyester of about 3400
'_molecular weight was: formed, by reaction of 17 3 parts
of ethylene.glycol and 14.9 parts of butanediol with
25 67.8 parts of'adipio acid. An isoc&anate-tetmineted
polyester was then formed by reactlng at 80°C, 100
'parts of the hydroxy—terminated polyester with 13.0
._parts of p,p‘—methylenediphenyl dlisocyanate. The
isocyanate-terminated polyester was then dissolved in
_ .30 163.2. parts . of N,N-dimethylacetamide and teacted‘with
b .~ 1.30 parts ethylenediamine. and 0.19 parts of
' ' diethylamine dissolved in an additional 54.6 parts of
N,N-dimethyacetamide.i The. resultant polymer solution
. was blended with (a) the polyurethane formed as.
- 35 described'in U.S. Patent 3,555,115 by the_reaction'of.
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., » , deactivating or di ssol vi-ng the zinc oxide. ‘The follow ng test
icedures are used for nmeasuring the Mardous paramet ers di scussed above. 5
e concentration of zinc-oxide in the fiber is-determned as follows. A

ighed sanple of fiber is ashed in a platinumdish in a: muffle furnance at
8QOQC for 10. minutes. The thusly formed residue is -dissolved in 50%HQ |
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. £inal fibers that were produced'by spinning. - The
' thusly prepared polymer solution was dry spun in the
'conventzonal manner through orifices to form a
. coalesced four-fllament, 40-denLer ‘yarn (yarn "h").
10 A second yarn (yarn "i") was prepared in the same way _
v as yarn "h“, except that zinc oxide partioles of S 4

&,

~about 1 nicron average size’. .manufactured by _
- Mallinckrodt . ~and having a purity of 99.7% 2n0 and .

. a sulphur content of 24 ppm were blended ' into. the
15. o _polymer solution prior to spinning. The zinc oxide
. content. of yarn"l was 1.1s. ' o

 Yarns "h" and "i" were then finished as in
Example I. The yarns were then subjected to the N
: "chlorinated-water exposure test". The results are
© 20 ' "shown in the Table below. Note that yarn "1", whlch
contazned 1.1% zinc ox1de, is much superior to yarn
"h" (which contained no zinc oxide) in its ability to
resist onlorine-induoed degradation;



concentrailon is then calculated as a percent of the t-ot al melght of the-
fiber.. 20 . - . " The purity of_ hﬂp_zlnc -oxi de can be neasured

by. means of ‘a potaSS|un1ferTocyan|de titration‘as described in "Comrerci
thhods of Anal yses" by F. O Snell and F. M:-BiffenM:G awHi || Book Conpany
“Inc.t, ‘New York [19441 pages 504-506.: The sulZABLE5 - "content of the zinc-

oxwde can be neasured. ‘hy X-.r quorescence spectr copy. .~ A_Philips nodel
PW 1400 X-ray. spectroneter Eﬁgéﬁ | S PP SHE, e_fh} _ %ﬂt?ﬂ Hagstuum—- -

at nosphere ‘and an X-ray tu

spectrophotoneter [ s operated 30 at 50,000 volts and: 40 n1| gp
‘response of th K. line.of sulfur is -measured accordin §§p¥£e e il
directions of ﬁv Ef hkgn gggggl W'éﬂ¥§i é# |
1 .
a oellanpanfabrlggg adﬁgggﬂ T gpd gpd. %**_ness -
560 ~1.10° 610 100
,24 340 - .0.15 50 - .8 .
‘ , 72 ise " 0.05 8 1
S 10y 926 0 520 - 0.85 440 - 100 -
_ o .. 24 ~270 . 0.15. 40 9
e o 172 - 170 ‘0,07 1o 2
¢ 0.70 0 - 55 . 1,04 580 100
24 " 440 - 0.42 . 190 . 34~
. , 72 290 0.14 - 40 7
15 S S ' A n
' d 1.3 0 . 440 - 0.92 410 100 -
_ .24 430 0.79 340 83
. '72 . . - 4700 0.73 340 - 83
e 1.5 0. 510 - 0.86 440 100 -
o - 24 460 - . '0.85 . 400 91 -
. 72 .. 460 0.74 ° 340 77
20 - _ . .
£ 2.1 0 . 460 1,01 ~ 460 100
24 430 - 0.82 350 76
_ o 72 450  0.77 340 74
.g 2.7 .0 570  "0.98 560 100
_ . 24 470 - - 1.02 480 86 -
25 - 72 450 - 0.80 360 - 64
I 0 . 760 0.55  420- 100
o 24 . 700 . 0.31 220 52
) 72 610 . 0.15 90 . 21 :
i 1.1 0 - 8l0 ©0.49 400 100 °
30 ' : 24 750 0.45 340 85
B - 72 750 7 0.41 310 77

* Tenacity is-in'gfams per denier (gpd)

£t

k¥ Toughness is grams per denler tenaclty multlplled
- by % elongation, (gpd 3. -
35 :



hérl ands [19801. The instrument is tal3brated by 35 .  analysing --

spg'ps of zinc oxide found by other .nmeanrs . ' " to contain no detectable h

gl 4 ties of sulfur and to -6- -] ' ' whi ch. knowPanount s™ of
potassi umsul fate were added. The mean size of thé' zinc oxide particles

in{. ;the fiber-is neasuregsbMadyyathgeahtueﬁbdaﬁmén&gmbf gleLENni ques in EJ-.

'acéordance with procedures descri Sl nstruct i Manual . for

I C=Joyce Loebl HEIEOR PRYg ehﬂaa?lwﬁipﬁuﬁh {%ﬁm Eh Joyce. .
Loebl Co. Ltd. @irﬁ%naﬂgkwﬂe thlenebhsy, itthasrm:aﬂ wrdndaémma@ thathe’
fiber is about equal f0.1 D€18h7E5° hot"8oPBe' 13mitd 4 tid' PO YFEE

solutlon used'in
' - 5 embodiments described here1n, except as deflned in

the appended clalms.

"3 L T d

W



10 ;preﬁaring t he fibers.

Very litttel4eduction in particle size occy
in the process. of- naklng the fibers-contal ni ng-the zinc:oxide Toughne

of ' t he spandex fiber is. defined-as the product of the break tenaC|ty and-

break:™ 15

-.elongation and'is rreasured on an Umml[
(5.1%ci)- length of yarn of known de. CLAIMZ

A 2-inch
he clanps

of ¥an-1 nstronLM el TNItestlng machi ne, eqU|pped wth a tenS|Ie | oad cel

nchess i nave. U CHRER figkd SR fhed (o At 0o inadasing,

- el angat i on)Fhenreasistan ctQﬂ/d:He)rﬁéoem o acldoxina&findnmi( defizadietiidyy, t he -

" —

I'S

e i e T e

have been

‘ﬁwq;gd{

Byﬁﬁbmg de having a purity of at least 99.4%. .

2. . A fiber in accordance with claim 1 wherein the zinc
oxide has a sulfur content of no more than 0.025%. '
3. - A fiber in accordance with claim 2 wherein the zine .

' ox1de has a purity of at least 99 7% and a sulfur content

of no more than 0. 005%-3 _ ..
4. A fiber in accordance with any one of tHe preceding

-claims wherein the zinc oxide concentration is in the range
- of - l/2 to 10 percent by weight of the fiber.

5. - A fiber in accordance with claim 4 -wherein the Zinc

ox1de concentration is in the- range of 1 to 3 percent by
weight of the fiber. ' ' .
6. A fiber in accordance with any one of the preceding
claims wherein the mean size of the zinc oxide particles

is in the.range of 0.1 to 5 microns.
,7.-. A fiber in accordance with claim 6’ wherein the mean

size of the Zinc oxide particles is in the range of 0.1 to
1 micron. ' '

. 8. A fiber in accordance With claim 1 substantially as

- herein described in Example 1 or Example II.
9, ‘A process for preparing a spandex fiber, wherein a.

- long. chain synthetic polymer comprising at least 85%

segmented polyurethane is dissolved in an organic solvent

i and the thusly formed polymer solution is then dry spun

through orifices into fiber, characterised in that an

" effective amount of high purity’ zrnc oxide particles is

dispersed within the fiber.



ibr!hn1mﬁfh.those condi tions. Three-%fﬁﬁ—fﬁﬂﬂﬁﬂé??ﬂﬁ?’éVeragéd'for
oterm ndtion’ .To test the reggstance of AfRrs to
e-i nduced degradation, an 8-inch (ZOCmmi\m“memmmnﬁ

) * c L M s *

10. A process in accordance with claim 9 wherein the
concentration of zinc oxide particles is in the range of

1/2 to 10 percent by weight of the fiber.

11. A process in accordance with claim 10 wherein the
concentration of zinc oxide particles is in the range of

1 to 3 percent by weight of the“fiber.' i

12. A process in accordance with any one of claims.9 to

" yllwherein the mean size of the zinc oxide partlcles is

in the range of 0.1 to 5 microns.

13. A process in accordance with any one of clalms 9 to

12 wherein the zinc oxide particles have a purity of at least
99.4% and a sulfur content of no more than 0.025%.

14. . A process in accordance with claim 13 wherein the zinc
oxide particles have a purity of at least 99.7% and a sulfur

content of no more than 0.005%.
15. A process in accordance with claim 12 wherein the mean

size of the zinc oxide particles is in the range of 0.1 to

1 micron. ' | .

le6. A process in accordance with any one of claims 9 to

15 wherein the zinc oxide particles are added to a mixture

of other additives and then injected into the polymer solution
upstream cf the orifices.

17. A process in accordance with any one of claims 9 to

15 wherein a slurry of zinc oxide particles ig formed in a
compatlble medium and then added to the polymer solution
upstream of the orifices.

'18. A process for preparing a spandex flber in accordance
with claim 1 substantlally as hereln descrlbed in Example 1

or Example II.

19. A spandex fiber when prepared by a process in accordance

with any one of claims 9 to 18.

Y.y

me text of the aped.ﬁ.oation has been reproduced by photocopying the applicants original
typescript, It mey contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office
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