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&) POROUS FIBER AND PRODUCTION THEREOF.

@ A porous fiber having a pore structure comprising interconnected spaces enclosed with lamellae and a
number of longitudinally arranged fibrils that connect the lamellae with each other all over the fiber, which is
produced by blending a polyolefin with a hydrophilic copolymer mainly comprising monomer units represented
by formula (I} and ethylene units, melt spinning the blend, and siretching the resulting fiber; whersin R' and R?
represent each independently hydrogen or methyl, and n is 1 to 9. The obtained fiber has permanent
hydrophilicity and a large surface area, is very lightweight and soft to the touch, has a fair white color without
transparence, and is endowed with excellent mechanical properties in spite of its high void fraction.
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TECHNICAL FIELD

This invention relates to porous polyolefin fibers.
Background Art

Recently, the use of fibers for clothing and for industrial materials has progressively been diversified
and therefore, as a part of the diversification, there are increasing demands for fibers which are light in
weight and have an appropriate strength as well as a soft hand feeling.

There is an method to achive lighter weight and soft hand feeling by making the fibers porous.

To make fibers porous, there have been used, for example, a method comprising blending a foaming
agent with a thermoplastic polymer and melt-spinning the resulting blend to decompose the foaming agent
in the stage of spinning so that the spun fiber is allowed to foam to make it porous, a method comprising
spinning a blend of a thermoplastic polymer with an extractable pore-forming additive (inorganic salts,
organic low moiecular compounds, etc.) and exiracting the additive with a suitable solvent to make the fiber
porous, etc.

However, in the method in which a foaming agent is biended, it is difficult to obtain uniform and minute
porous structures and therefore to obtain porous fibers of stable quality. In other words, an intention of
increasing the porosity may cause frequent occurrence of yarn breakage and significant reduction in
strength. As a result, it is difficult to obtain fibers with high porosity, and the process stability in the spinning
step is also low.

In the extraction method, the processes are complicated. Further, it is difficult o completely remove the
additive from the fibers by extraction and the additive tends to remain in the fiber products as impurity,
which affect their hand feeling so seriously that it is difficult to obtain the fibers of fairly good hand feeling.
Moreover, increased porosity may cause significant reduction of the strength. The exiraction method
involves these problems so that it is also not fully satisfactory at present.

On the other hand, as one mode of the diversification, fibers excellent in water absorbing capacity and
sweat absorbing capacity have also been demanded strongly and hence the development of fibers superb
in these properties is also being made actively.

These properties may be obtained by using fibers imparted with hydrophilicity.

A variety of materials are being available for use as hydrophilic fibers, but attentions are being paid to
the development of polyolefin fibers, which are excellent in strength, etc., to the uses which need
hydrophilicity.

Since polyolefins are hydrophobic materials, it is necessary to hydrophilize them in order to develop
polyolefin fibers to the uses which need hydrophilicity. However, in the hydrophilizing method using
hydrophilizing agents such as surface active agents, the resulting hydrophilic fibers are liable to lose
hydrophilicity due to the elimination of the hydrophilizing agents upon comming into contact with water.
Further, even if polyolefins blended with hydrophilic substances in common use are melt-spun, it is not
possible to obtain fibers of good properties owing to the poor affinity of the hydrophilic substances to the
polyolefins.

Disclosure of the Invention

The present inventors have made intensive investigations in view of the above-described state of art
and finally found that by melt-spinning a blend of a polyolefin with a hydrophilic copolymer having specific
properties and siretching the resulting fiber, it becomses possible to obtain a porous fiber, which has an
excellent porous structure and permanent hydrcphilicity and is capable of satisfying simultaneously such
properties as lightness in weight, soft hand feeling and water absorbing capacity, leading to completion of
the present invention.

An object of the present invention is to provide porous fibers which are substantially hydrophilic, are
very light in weight, have soft hand feeling, and exhibit superb mechanical characteristics in spite of high
porosity.

Another object of the present invention is to provide porous fibers which do not involve the problems of
residual solvenis or pore-making additives occurring in the porous fibers produced by the exiraction
method. s

The porous fiber of the present invention capable of attaining these objects comprises a hydrophilic
copolymer X, composed principally of monomer units A represented by the following formula:
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COO(CH,+ CHO) ,H
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wherein R' and R2? independently represent hydrogen or methyl and n is a number in the range of 1 to 9
and ethylene units B, and a polyolefin Y, and has a porous structure in which intercommunicating pores are
formed by lamellae and a large number of longitudinally oriented fibrils interconnecting said lamellae.

The porous fiber can be prepared by the process comprising the step of melt-spinning a blend of a
hydrophilic copolymer X, composed principally of monomer units A represented by the foregoing fomula
and ethylene units B, and a polyolefin Y fo obtain an unstretched fiber and the step of heat-treating said
unstretched fiber in a vacuum or an inert gas medium at a temperature not higher than the melting point of
the polyolefin Y for a period of one hour or more and stretching the resulting fiber to make it porous.

The porous polyolefin fibers of the present invention have porous structures in which intercommunicat-
ing pores are formed by lamellas and a large number of longitudinally oriented fibrils interconnecting said
lamellae in the whole sections from the surfaces to the centers of the fibers. In consequence, the fibers
have large surface areas, are very light in weight, have soft hand feeling, are of beautiful white with no
transparence and, in addition, exhibit excellent mechanical characteristics in spite of high porosity.

As described above, the porous fibers obtained by the exiraction method often contain residual solvents
used for extraction or residual additives used for pore-making. On the other hand, since the porous fibers of
the present invention are made porous by siretching unstretched fibers obtained by melt-spinning blends of
specific compositions, they do not contain any solvents or pore-making additives, as is the case with the
porous fibers derived from the exiraction method. Accordingly, the porous fibers of the present invention
are sanitary materials and besides have permanent hydrophilicity, so that they are best suited for materials
for clothing such as underwears, which directly come in contact with the skin and hence call for good sweat
absorbing capacity, or for materials for medical cloth.

Further, making use of the large moisture content and the water absorbing capacity in the pores, the
porous fibers of the present invention may be employed as materials for various industrial uses, including
wipers, adsorptive materials, etc.

Best Mode for Carrying out th_e invention

The porous fiber of the present invention comprises a hydrophilic copolymer X, composed mainly of
monomer units A represented by the foregoing formula and ethylene units B, and a polyolefin Y, and has a
porous structure in which intercommunicating pores are formed by lamellae and a large number of
longitudinally oriented fibrils interconnecting said lamellae.

The polyolefins Y used as one component of the porous fibers of the present invention may include, for
example, polyethylene, polypropylene, poly-3-methylbutene-1, poly-4-methylpentene-1, efc.

The polyolefins Y which have a high degree of crystallinity may preferably be used. Therefore, it is
preferable to select such polymers that the unstreiched fiber obtained by meli-spinning a blend of each of
the polymers with the hydrophylic copolymer X described below have a degree of crystallinity of 40% or
more, preferably 50% or more and a degree of crystal orientation of 50% or more, preferably 60% or more.

The value of n in the above-described formula representing a unit A signifies the average polymeriza-
tion degree of the alkylene glycol units in the unit A (i.e., the average number of oxyalkylene groups), which
may be in the range of 1 to 9.

f n is greater than 9, polyalkylene glycol (meth) acrylate used as a component for the introduction of
units A becomes so viscous that it is difficult to react it uniformly with ethylene used as a component for the
introduction of units B, and hence no hydrophilic copolymers X can be obtained.

Where n ranges from 1 to 2, high reactivity can be achieved in the reaction between the component for
the introduction of units A and the component for the introduction of units B, making it possible to
industrially produce a hydrophilic copolymer X showing little variation in quality. Thus, there can be
obtained hydrophilic porous fibers containing little water-soluble matter.

In a hydrophilic copolymer X, various units A differing in the polymerization degree of the alkylene
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glycol units and in the type of R' and R? may be present in admixture. For example, oxyethylene blocks
and oxypropylene blocks may be present in admixiurs.

In the hydrophilic copolymer X, no particular limitation is placed on the ratio between units A and B.
However, the content of units A is preferably in the range of 80 to 10% by weight (units A/units B = 80/20
to 10/90, by weight), for reasons given below. Specifically, if the content of units A is less than 10% by
weight, the resulting porous fiber does not show sufficient hydrophilicity. On the other hand, if the content of
units A is greater than 80% by weight, the hydrophilic copolymer X itself generally contains large amounts
of very-low-molecular-weight components and, therefore, tends to dissolve out from_the porous fiber formed
of a blend of this copolymer and a polyolefin Y.

In order to allow the porous fiber to exhibit sufficient hydrophilicity, the content of units A is more
preferably in the range of 70 to 15% by weight and most preferably in the range of 70 to 40% by weight.

No particular limitation is imposed on the molecular weight of a hydrophilic copolymer X. However, in
order to obtain a porous fiber exhibiting permanent hydrophilicity, the hydrophilic copolymer X preferably
has a relatively high molecular weight. More specifically, it preferably has an intrinsic viscosity [7] of about
0.07 to 0.40 dl/g as measured in xylene at 75" C. If the value of [7] is below the lower limit of this rangs, the
hydrophilic copolymer tends to bleed out during use. On the other hand, if the value of [5] is above the
upper limit of the aforesaid range, the fluidity of the hydrophilic copolymer is so low that the resultant
porous fiber tends o have lower proportions of the hydrophilic copolymer in the surface of the porous fiber,
inclusive of the pore surface thereof.

A hydrophilic copolymer X basically comprises units A and units B. However, a hydrophilic copolymer
X may contain a third type of units in addition to units A and B, provided that they are present in such an
amount as not fo impair the hydrophilicity or like properties of the resulting porous fiber.

Examples of the third type of units include ethylenically unsaturated monomer units C derived from an
ethylenically unsaturated carboxylic acid ester, an ethylenically unsaturated vinyl ester or an ethylenically
unsaturated carboxylic acid. Units C may be present in an amount of about 1 to 40 parts by weight,
preferably about 1 to 10 paris by weight, per 100 parts by weight of units A and B.

In the porous fibers of the present invention, no particular limitation is placed on the proportion of the
hydrophilic copolymer X to the polyolefin Y. It may be determined at will depending on the degree of
hydrophilicity required and easiness of production. It is generally possible to determine the proportion of X
to Y in accordance with the contents of units A and B in the hydrophilic copolymer. As a rule, when the
content of units A in a hydrophilic copolymer X is high, the resulting porous fiber exhibits sufficient
hydrophilicity even if the content of X in the porous fiber is low. However, when the content of uniis A is
low, the content of X in the porous fiber must be increased in order that the porous fiber can exhibit
sufficient hydrophilicity.

Where a melt spinning/stretching process is employed to produce the porous fibers, the amounts of X
and Y blended can be determined in consideration of the fact that, if a hydrophilic copolymer X has a high
content of units A, the growth of lamellar crystals in the spun unstretched fiber is inhibited by using a large
amount of the hydrophilic copolymer X in the starting polymer blend, whereas if a hydrophilic copolymer X
has a low content of units A, the growth of lamellar crystals in the unstretched fiber is scarcely inhibited
even by using a large amount of X in the starting polymer blend.

In the porous fibers of the present invention, the content of a polyolefin Y is preferably in the range of
about 95 to 50% by weight (X/Y = 5/95 to 50/50, by weight). If the content of a polyolefin is less than the
lower limit of this range, it becomes difficult to grow lamellar crystals fully in the unstretched fiber. Thus, it
becomes difficult to obtain a fiber having an excellent porous structure.

The porous fibers of the present invention may preferably have a porosity of 30 to 80%, a tensile
strength of 0.5 to 8 g/d, and a elongation of 1 to 300%. If the porosity is below the lower limit of the above
range, the porous fiber is apt to be insufficient in lightness and hand feeling proportionately, while when it
exceeds the upper limit, its strength tends o be inadquate. In consideration of the uses for clothing, it is
preferable that the strength and elongation are in the aforesaid respective ranges.

The process for the production of the porous fibers according to the present invention will be illustrated
hereunder.

First, the above-described hydrophilic copolymer X and polyolefin Y are blended in a sufficiently
intimate manner. Useful blending methods include the method in which the polymers are blended by means
of a suitable blender such as V-type blender, and the method in which the polymers are melt-blended in a
melt extruder and then pelletized.

The polymer blend is then melt-spun by means of an ordinary spinning machine and wound as an
unstretched fiber. The spinning temperature may preferably be higher than the melting point of the
polyolefin Y (hereinafter referred to as Tm) by 20° C or more and does not exceed (Tm + 80° C). When the
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spinning is effected at a lower temperature than the lower limit of this temperature range, the resulting
unstretched fiber will be highly oriented, but the maximum amount of stretching achievable in the
subsequent stretching step for making it porous may not be increased, thus leading to failure in obtaining
porous fibers having sufficiently high porosity. Therefore, such conditions are not preferred. On the contrary,
if the spinning is carried out at temperatures above the upper limit of the aforesaid temperature range, it is
difficult to obtain fibers with high porosity. Therefore, such temperatures are not preferred.

In order to perform stable spinning and to increase the degree of crystallinity of the spun unstretched
fibers, it is preferable to provide a slow cooling section with a lengih of about 1 to 3 m and an atmosphere
temperature of about 50 to 100" C right under the spinneret.

If the length of the slow cooling section is less than 1 m or its atmosphere temperature is lower than
50" C, yarn breakage often occurs right under the spinneret so that the process stability tends to be
reduced. Therefore, such conditions are not preferred. On the other hand, if the length of the slow cooling
section is in excess of 3 m or the atmosphere temperature is above 100° C, there is such a tendency that
cooling of the fiber is insufficient and the substantial draft is reduced. Thus, these conditions are not
preferred in view of the crystal orientation of the resulting unstretched fiber.

The spinning draft to be adopted is slightly lower than in the case of spinning a polyolefin alone. It is
preferably approx. 50 to 2,000, more preferably approx. 100 to 1,000.

The unstretched fiber thus obtained is heai-ireated (annealed) under constant length or relaxed
conditions at a temperature lower than Tm, preferably in the range from (Tm - 1 0°C)to (Tm - 30°C), for a
period of one hour or more in order to enhance its degree of crystallinity. Although longer treating times are
more desirable, it is preferable from the economical viewpoint to employ a treating time of about 48 hours
or less and more preferably in the range of about 3 to 48 hours.

If such a long-time heat-treating is performed in air, the hydrophilic copolymer X deteriorates during the
heat-treatment. In the present invention, therefore, it is performed in an inert gas or a vacuum.

The heat-treated product is stretched so- as to render it porous. Usually, a stretching procedure
comprising a combination of cold stretching and hot stretching is employed. Specifically, the product is first
cold-stretched at a temperature ranging from about (Tm - 220° C) to (Tm - 80 C), preferably from (Tm -
16030° C) to (Tm - 90" C), and then hot-sireiched at a temperature ranging from about (Tm - 60° C) to (Tm -
5 C). )

Each of these cold-stretching and hot-stretching steps may be performed in two or more stages.

The cold stretching is an important step in the production of the fibers of the present invention. In this
step, microcracks are evolved in the amorphous portions between lamellar crystals in the highly-oriented
crystalline unstretched fiber, and they are spread by the thermo-plasticifying stretching in the subsequent
hot stretching, whereby the above-described specific porous structure is formed. The amount of cold
stretching is preferably in the range of 5 to 100%, and the amount of hot stretching is preferably so
determined that the total amount of stretching achieved by both cold stretching and hot stretching is in the
range of 100 to 700%. Incidentally, hot strefching at a temperature above (Tm - 5° C) will cause the fibers
to become transparent and hence the intended porous structures will not be obtained. If the hot stretching
temperature is below the above-described lower limit value, the porosity will be reduced with decreasing
temperature. Therefore, such conditions are not preferred. If the total amount of stetching exceeds 700%,
yarn breakage may frequently occur during the stretching operation. The porous fiber thus abtained has
substantial morphological stability as a result of hot stretching. If desired, however, the porous fiber may be
thermally set in one stage or more under strained (constant length) or partially relaxed conditions at a
temperature ranging from (Tm - 60°C) to (Tm - 5°C) in dry or wet atmosphere. Further, the porous fiber
may also be treated with hot water or steam at about 50 to 120° G, as required, with a view o enhancing
the hydrophilicity of the fiber.

(Examples)

The present invention is further illustrated by the following examples. In these examples, the degree of
crystallinity of the polymer blend was determined by integrating the diffracted light intensities in all
directions with a wide-angle X-ray diffractometer and calculating the degree of crystallinity from the
following equation. )

Degres of crystallinity Xc = (Integrated value of all diffracted light intensities) - (Integrated value of
diffracted light intensities in amorphous portions)/(Integrated value of all diffracted light intensities)
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The degree of crystal orientation was determined by measuring the diffracted light intensity in the (110)
plane with a wide-angle X-ray diffractometer, obtaining the half-value width of its distribution in the axial
direction of the fiber, and calculating the degree of crystal orientation from the following equation.

Degree of crystal orientation (%) =
H110y/(180 - Hir10y) x 100

[Hi110y : the half-value width in the (110) plane]

The contents of units A and B in a hydrophilic copolymer X were calculated based on the quantitative
analysis of oxygen in the hydrophilic copolymer X using elementary analysis.

The value of the average polymerzation degree (n) of the alkylene glycol units in units A was calculated
from the polymerization degree of the alkylene glycol units in units A measured by gel permeation
chromatograhy.

Example 1:

A hydrophilic copolymer X comprising 60% by weight of hydroxyethyl monomethacrylate units as units
A and 40% by weight of ethylene units as units B and having an intrinsic viscosity [n] of 0.19 dl/g as
measured in xylene at 75° C and a high density polyethylene having a density of 0.965 g/cm® (Mitsubishi
Polyethy JX-20, a product of Mitsubishi Petrochemical Co., Tm = 133" C) were blended in a ratio of 15 : 85
(by weight). The polymer blend was melt-kneaded in a melt extruder, pelletized and then dried.

Subsequently, the pellets were fed to a spinning machine where they were spun from a spinneret
having 40 nozzles of 1.0 mm diameter at a spinning temperature of 155° C in the state that a spinning
cylinder with a length of 2 m was provided right under the spinneret. The spinning was carried out at a
spinning draft of 314 and a spinning speed of 250 m/min. The spun fibers were wound on bobbins.

The unstretched fibers thus obtained were heat-treated at 115° C for 24 hours under constant-length
conditions in an atmosphere of nitrogen. The unstretched fibers had a degree of crystallinity of 62% and a
degree of crystal orientation of 75%.

The unstretched fibers were cold-stretched at 25° C to an amount of stretching of 80% and then hot-
stretched in a box having a length of 2 m and heated at 115° C until the total amount of stretching reached
520%. Thereafter, the stretched fibers were thermally set under relaxed conditions in a box having a length
of 2 m and heated at the same temperature, so as to give a total amount of stretching of 400%.

The resulting porous fibers had a porous structure in which slit-like openings formed by lamellas and a
number of longitudinally oriented fibrils interconnecting said lamellas were communicated with each other in
the whole sections from the surface to the center of the fiber. It was very soft in hand feeling and had a
porosity of 62.3%, a tensile strength of 3.38 g/d and a elongation of 50.5%.

Successively, 1 g. of the porous fibers were immersed in 200 c.c. of deionized water for 1 hour and
then dehydrated by means of a centrifuge at 1,000 rpm for 5 minutes. The rate of weight increase was
measured to determine the moisture content, which was found to be 135%.

Examples gﬂ 3

A hydrophilic copolymer X comprising 50% by weight of hydroxyethyl monomethacrylate units as units
A and 50% by weight of ethylene units as units B and having an intrinsic viscosity [5] of 0.19 di/g as
measured in xylene at 75° C and Mitsubishi Polyethy JX-20 used in Example 1 were blended in a ratio of
15 : 85 {by weight : Example 2) or 20 : 80 (by weight : Example 3). Then, the same procedure as in
Example 1 was followed fo obtain porous fibers.

These porous fibers had slit-like pores similar to those in Example 1 and possessed the properties
given in Table 1.

Examples i ﬂ _5_3

A hydrophilic copolymer X comprising 48 parts by weight of hydroxyethyl monomethacrylate units as
units A, 52 parts by weight of ethylene units as units B and 2 parts by weight of vinyl acetate as units C
and having an intrinsic viscosity [4] of 0.19 dl/g as measured in xylene at 75° C and Mitsubishi Polyethy JX-
20 used in Example 1 were blended in a ratio of 15 : 85 (by weight : Example 4) or 20 : 80 (by weight :
Example 5). Then, the same procedure as in Example 1 was followed to obtain porous fibers.

These porous fibers had slit-like pores similar to those in Example 1 and possessed the properties
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given in Table 1.
Example §:

A hydrophilic copolymer X comprising 45% by weight of polyethylene glycol monomethacrylate units
which had an average polyethylene glycol polymerization degree (n) of 6 and 55% by weight of ethylene
units and having an intrinsic viscosity [4] of 0.15 dlilg as measured in xylene at 75 C and Mitsubishi
Polyethy JX-20 used in Example 1 were blended in a ratio of 20 : 80 (by weight). Then, the same
procedure as in Example 1 was followed to obtain a porous fiber.

The porous fiber had similar slit-like pores to those in Example 1 and possessed the properties given in
Table 1.

Examples 7 and 8:

A hydrophilic copolymer X comprising 35 parts by weight of polyethylene glycol monomethacrylate
units which had an average polyethylene glycol polymerization degree (n) of 6 and 65 parts by weight of
ethylene units and having an intrinsic viscosity [n] of 0.15 dl/g as measured in xylene at 75 C and
Mitsubishi Polyethy JX-20 used in Example 1 were blended in a ratio of 20 : 80 (by weight : Example 7) or
25 : 75 (by weight : Example 8). Then, the same procedure as in Example 1 was followed to obtain porous
fibers.

These porous fibsers had slit-like pores similar to those in Example 1 and possessed the properties
shown in Table 1.

Comparative Example 1:

A porous polyethylene fiber was prepared in the same manner as in Example 1, using a high density
polyethylene of Mitsubishi Polyethy JX-20 alone as the polymer. lis moisture content was measured at 6%.

Table 1
Porosity | Tensile Elongation Moisture
strength content
(%) (g/d) (%) (%)
Example 1 62.3 3.38 50.5 ~135
Example 2 63.2 3.24 53.6 119
Example 3 58.5 3.44 48.3 151
Example 4. 61.8 3.33 50.5 108
Example 5 58.0 3.36 46.7 139
Exa:ﬁple- 6 59.8 3.18 48.5 115
Example 7 61.5 3.05 50.2 76
Example 8 56.5 3.33 46.8 125
Claims
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A porous fiber comprising a hydrophilic copolymer X composed principally of monomer units A
represented by the following formula:

re
+CHyCy
COO(CH4. CHO) . H
R2
wherein R' and R? represent independently hydrogen or methyl and n is a number in the range of 1 to
9 and ethylene units B and a polyolefin Y and having a porous structure in which communicating pores
are formed by lamellae and a large number of longitudinally oriented fibrils interconnecting said

lamellae.

A porous fiber as claimed in Claim 1 wherein the weight ratio (X/Y) of the hydrophilic copolymer X to
the polyolefin Y is in the range of 5/95 to 50/50.

A porous fiber as claimed in Claim 1 or 2 wherein the weight ratio (A/B) of the units A to the units B in
the hydrophilic copolymer X is in the range of 80/20 to 10/90.

A porous fiber as claimed in Claim 3 wherein the intrinsic viscosity of the hydrophilic copolymer X as
measured in xylene at 75° C is in the range of 0.07 to 0.40 di/g.

A porous fiber as claimed in any one of Claims 1 through 4 wherein the polyolefin Y is polyethylene.

A porous fiber as claimed in any one of Claims 1 through 5 wherein the porosity, the tensile stregth and
the elongation are in the range of 30 to 80%, 0.5 to 8 g/d and 1to 300%, respectively.

A process for the production of porous fibers which comprises the step of meli-spinning a blend of a
hydrophilic copolymer X composed principally of monomer units A and ethylene units B and a
polyolefin Y to form an unstreiched fiber; and the step of heat-treating said unstretched fiber in a
vacuum or an inert gas medium at a temperature not higher than the melting point of the polyolefin Y

for a period of one hour or more and stretching the resulting fiber to make it porous, the monomer units
A being represented by the following formula:

Rl
—(CHZ—C+
COoO( CHz « CHO) nH
R2
wherein R' and R? independently represent hydrogen or methyl and n is a number in the range of 1 to
9.

A process for the production of porous fibers as claimed in Claim 7 wherein the weight ratio (X/Y) of the
hydrophilic copolymer X to the polyolsfin Y is in the range of 5/95 to 50/50.

A process for the production of porous fibers as claimed in Claim 7 or 8 wherein the weight ratio (A/B)
of the units A to the units B in the hydrophilic copolymer X is in the range of 80/20 to 10/90.
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10, A process for the production of porous fibers as claimed in Claim 9 wherein the intrinsic viscosity [7] of

the hydrophilic copolymer X as measured in xylene at 75" Cis in the range of 0.07 to 0.40 di/g.

11. A process for the production of porous fibers as claimed in any one of Claims 7 through 10 wherein the
polyolefin Y is polyethylene.
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