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SPANDEX FIBER HAVING IMPROVED ADHESIVE CHARACTERISTICS WITH

HOT MELT ADHESIVE AND METHOD FOR MANUFACTURING THE SAME

TECHNICAL FIEID

The present invention relates to a spandex fiber having
improved adhesive characteristics with a hot melt adhesive
and a method for manufacturing the same and, more
particularly, to a spandex fiber having improved adhesive
characteristics with a hot melt adhesive and a method for
manufacturing the same, which can provide improved adhesive
characteristics, by means of a hot melt adhesive, between the
spandex fiber and a polypropylene nonwoven fabric or a
polyethylene film during a diaper-manufacturing process,

thereby enhancing the diaper production efficiency.

BACKGROUND ART

In comparison to general fibers for medical use, the
conventional medical spandex fibers display stronger adhesion
to make fibers stick together. This contributes to poor
unwindability, resulting in many breaks of the filaments in
the post-process such as covering, warping, knitting, etc.,
and causes generation of static electricity to make the
tension of the fiber non-uniform. Generally, in an attempt to
improve this problem, an anti-adhesive 1s added to the

polymer to enhance the characteristics of the polymer.
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However, it is reported as a possible problem pertaining
to the addition of the anti-adhesive used to lower the
adhesion that the spandex fiber for use in the manufacture
of diapers is susceptible to a slip-causing deterioration in
the adhesion, by means of a hot melt adhesive, between the
spandex fiber and a polypropylene nonwoven fabric or a
polypropylene film during the diaper-manufacturing process,
thereby making it difficult to adhere the spandex fiber
properly in the diaper and maintain the shape of the diaper.

For enhancing the adhesion with the hot melt adhesive,
an adhesion enhancer is used in an emulsion, or a
thermoplastic polyurethane or a rosin-based compound is added
to the polymer, in the production of the spandex fiber. But,
when the adhesion enhancer is added to the emulsion, its non-
uniform distribution in the emulsion may result in an uneven
coating on the surface of the fiber. Further, the use of the
thermoplastic polyurethane in the polymer has no effect to
enhance the adhesion, and the addition of the rosin-based
compound in the polymer increases the unwinding fiber tension
of the spandex fiber and results in poor unwindability. It is
therefore suggested to solve the problem concerning the
deterioration in the adhesion by using a hydrocarbon-based
resin monomer or polymer, or its derivatives, capable of
enhancing the adhesive characteristics without causing a

problem with the unwinding fiber tension, in the polymer.
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DISCLOSURE OF INVENTION

Technical Problem

The present invention is contrived to solve the above-
mentioned problem concerning the poor adhesion, by means of a
hot melt adhesive, between the spandex fiber and a
polypropylene nonwoven fabric or a polyethylene film during
the diaper-manufacturing process. It is therefore an object
of the present invention to provide a spandex fiber and its
manufacturing method that enhances the adhesive
characteristics with the hot melt adhesive used to provide
adhesion Dbetween the spandex fiber and a polypropylene
nonwoven fabric or a polyethylene film in the diaper-
manufacturing process.

Technical Solution

In accordance with one embodiment of the present
invention, there is provided a spandex fiber having improved
adhesive characteristics with a hot melt adhesive, where in a
manufacture of the spandex fiber using a polyurethane urea
polymer, an ethylene vinyl acetate monomer or polymer, or a
derivative thereof represented by the following chemical
formula 1 is used as an adhesion enhancer in an amount of
about 0.1 to 30 wt.% to enhance the adhesive characteristics

with the hot melt adhesive,
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[Chemical Formula 1]

e
I
0=C
I
H H H O
|| |
C—C -C— O+
| |
H H H H

n — =—m

According to the present invention, there is provided a
spandex fiber having improved adhesive characteristics with a
hot melt adhesive, where in a manufacture of the spandex
fiber using a polyurethane urea polymer, a C9 hydrocarbon-
based resin monomer or polymer, or a derivative thereof
represented by the following chemical formula 2 is used as an
adhesion enhancer in an amount of about 0.1 to 30 wt.% to
enhance the adhesive characteristics with the hot melt
adhesive,

[Chemical Formula 2]
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According to the present invention, there is provided a
spandex fiber having improved adhesive characteristics with a

hot melt adhesive, where in a manufacture of the spandex
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fiber using a polyurethane urea polymer, a C5 hydrocarbon-
based resin monomer or polymer, or a derivative thereof
represented by the following chemical formula 3 is used as an
adhesion enhancer in an amount of about 0.1 to 30 wt.% to
enhance the adhesive characteristics with the hot melt
adhesive,
[Chemical Formula 3]
H.C = CH CH,
>{'={'/
H \I[
H LTy
Nemo

H,C =TI H

According to the present invention, there is provided a
spandex fiber having improved adhesive characteristics with a
hot melt adhesive, where 1in a manufacture of the spandex
fiber using a polyurethane urea polymer, a C5/C9 hydrocarbon-
based resin copolymer or a derivative thereof is used as an
adhesion enhancer in an amount of about 0.1 to 30 wt.% to
enhance the adhesive characteristics with the hot melt
adhesive, a C5/C9 hydrocarbon-based resin copolymer or a

derivative thereof being prepared by copolymerization of a

_5_
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C9 hydrocarbon-based resin monomer or polymer, or a
derivative thereof represented by the chemical formula 2 and
a C5 hydrocarbon-based resin monomer or polymer, or a
derivative thereof represented by the chemical formula 3.

In accordance with another embodiment of the present
invention, there 1is provided a method for manufacturing a
spandex fiber having improved adhesive characteristics with a
hot melt adhesive, where in a manufacture of the spandex
fiber using a polyurethane urea polymer, an ethylene vinyl
acetate monomer or polymer, or a derivative thereof
represented by the chemical formula 1 is used as an adhesion
enhancer in an amount of about 0.1 to 30 wt.% to enhance the
adhesive characteristics with the hot melt adhesive.

According to the present invention, there is provided a
method for manufacturing a spandex fiber having improved
adhesive characteristics with a hot melt adhesive, where in a
manufacture of the spandex fiber using a polyurethane urea
polymer, a C9 hydrocarbon-based resin monomer or polymer, or
a derivative thereof represented by the chemical formula 2 is
used as an adhesion enhancer in an amount of about 0.1 to 30
wt.% to enhance the adhesive characteristics with the hot
melt adhesive.

According to the present invention, there is provided a
method for manufacturing a spandex fiber having improved
adhesive characteristics with a hot melt adhesive, where in a
manufacture of the spandex fiber using a polyurethane urea

polymer, a C5 hydrocarbon-based resin monomer or polymer, or

-6-
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a derivative thereof represented by the chemical formula 3 is
used as an adhesion enhancer in an amount of about 0.1 to 30
wt.% to enhance the adhesive characteristics with the hot
melt adhesive.

According to the present invention, there is provided a
method for manufacturing a spandex fiber having improved
adhesive characteristics with a hot melt adhesive, where in a
manufacture of the spandex fiber using a polyurethane urea
polymer, a C5/C9 hydrocarbon-based resin copolymer or a
derivative thereof 1is wused as an adhesion enhancer in an
amount of about 0.1 to 30 wt.% to enhance the adhesive
characteristics with the hot melt adhesive, a C5/C9
hydrocarbon-based resin copolymer or a derivative thereof
being prepared by copolymerization of a C9 hydrocarbon-based
resin monomer or polymer, or a derivative thereof represented
by the chemical formula 2 and a C5 hydrocarbon-based resin
monomer or polymer, or a derivative thereof represented by

the chemical formula 3.

EFFECTS OF THE INVENTION

The present invention involves using an ethylene vinyl
acetate monomer or polymer, or 1its derivative, a €9
hydrocarbon-based resin monomer or polymer, or its derivative,
a C5 hydrocarbon-based resin monomer or polymer, or its
derivative, or a C5/C9 hydrocarbon-based resin monomer or
copolymer, or 1its derivative 1in a spinning solution for

spandex fiber, to enhance the adhesion, by means of the hot
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melt adhesive, between the spandex fiber and a polypropylene
nonwoven fabric or a polyethylene film in the diaper-
manufacturing process, thereby reducing the used amount of
the hot melt adhesive in the diaper-manufacturing process,
which leads to reduction of the diaper production cost, and
causing no problem with the adhesive characteristics even
with an increase of the diaper production speed, which

contributes to the improvement of the productivity.

BEST MODES FOR CARRYING OUT THE INVENTION

Hereinafter, a detailed description will be given as to
the polyurethane urea elastic yarn of the present invention.
The embodiment of the present invention can be modified in
various forms and the range of the present invention is not
limited to the embodiments hereinafter described.

The embodiment of the present invention is provided for
better understandings of the present invention to the skilled
in the art.

In addition, throughout this specification, unless the
context requires otherwise, the word “comprise”, “includes”
or variations will be understood to imply to inclusion of any
other component in addition to the stated one.

The present invention is to enhance the adhesion, by
mean of the hot melt adhesive, between the spandex fiber and
a polypropylene nonwoven fabric or a polyethylene film during

the diaper-manufacturing process.
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In order to enhance the adhesion, by means of the hot
melt adhesive, between the spandex fiber and a polypropylene
nonwoven fabric or a polyethylene film during the diaper-
manufacturing process, according to the present invention, an
ethylene wvinyl acetate monomer or polymer, or its derivative
as represented by the chemical formula 1, a C9 hydrocarbon-
based resin monomer or polymer, or its derivative as
represented by the chemical formula 2, a C5 hydrocarbon-based
resin monomer or polymer, or its derivative as represented by
the chemical formula 3, or a C5/C9 hydrocarbon-based resin
monomer or copolymer, or 1its derivative are used as an
adhesion enhancer in an amount of about 0.1 to 30 wt.% to
enhance the adhesive characteristics.

According to the present invention, when the content of
the adhesion enhancer that comprises the ethylene wvinyl
acetate monomer or polymer, or 1its derivative, the C9
hydrocarbon-based resin monomer or polymer, or its derivative,
the C5 hydrocarbon-based resin monomer or polymer, or 1its
derivative, or the C5/C9 hydrocarbon-based resin monomer or
copolymer, or its derivative is less than 0.1 wt.%, it is too
insignificant to make an effect of improving the adhesive

characteristics as required. In contrast, when the content of

o\

the adhesion enhancer is greater than 30 wt.%, it 1is
impossible to secure the required properties of the spandex
fiber after the production of the spandex fiber.

Spandex fibers, high-elasticity polyurethane-based

fibers containing at least 85 wt.% of urethane bonds, are
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produced in four different ways: dry spinning, wet spinning,
reaction spinning, and melt spinning. In the dry spinning
process, a spinning solution containing a polyurethane resin
composition is extruded through a nozzle and solidified in a
stream of hot gas introduced by evaporating and drying the
solvent. The wet spinning process involves having the
spinneret immersed 1in tanks containing a solvent in which
polymers are dissolved, to solidify the polymers by the
eluting action of the solvent. The reaction spinning process
is the process of extruding a prepolymer solution containing
isocyanate in a reactant solution containing an amine chain
extender through a nozzle by way of a chain extension
reaction. In the melt spinning process, the polyurethane
resin composition is melted for extrusion through a nozzle
and then directly solidified by cooling.

The method of manufacturing a spandex fiber according to
the present invention includes the steps of: reacting
polyether glycol with an aromatic diisocyanate in the
nitrogen atmosphere to prepare a polyurethane prepolymer; and
dissolving the polyurethane prepolymer in a solvent and
adding an aliphatic diamine to prepare a polyurethane urea
solution. The method may further include the step of adding,
with respect to the solid content of the polymer, about 1 wt.%
of triethylene glycol-bis-3-(3-tertiary-butyl-4-hydroxy-5-
methylphenyl)propionate as an antioxidant and about 2 wt.% of
titanium dioxide as a delustrant to prepare the final

spinning solution.
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Specific examples of the polyether glycol as used herein
may include polytetramethylene ether glycol, polypropylene
glycol, polycarbonate diol, etc. The molecular weight of the
polyether glycol is preferably in the range of 1,000 to 3,100.
When the molecular weight of the polyether glycol 1is less
than 1,000, the fiber may have 1low elongation and hence
deterioration in the functions as a spandex fiber. 1In
contrast, when the molecular weight of the polyether glycol
is greater than 3,100, the degree of crystallization of the
fiber is too high to normally realize the elasticity.

Specific examples of the organic diisocyanate as used
herein may include diphenylmethane-4,4’ -diisocyanate,
hexamethylene diisocyanate, toluene diisocyanate, Dbutylene
diisocyanate, hydrogenated diphenylmethane-4,4’-diisocyanate,
methylene-bis (4-phenylisocyanate), 2,4-tolylene diisocyanate,
methylene-bis (4-cyclohexylisocyanate), isophorone diisocyanate,
tetramethylene-p-xylene diisocyanate, and a mixture thereof.

The diamine 1is wused as a chain extender. Specific
examples of the diamine as used herein may include ethylene
diamine, propylene diamine, hydrazine, 1,4-cyclohexane
diamine, hydrogenated m-phenylene diamine (HPMD) , 2-
methylpentamethylene diamine (MPMD), etc. The chain extender
may be at least one o0f ethylene diamine, 1,3-propylene
diamine and 1,4-cyclohexane diamine in combination with HPMD,
MPMD and/or 1,2-propylene diamine. The monoamine is used as a

chain terminator. Specific examples of the monoamine as used

_ll_
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herein may include diethyl amine, monoethanol amine, dimethyl
amine, etc.

Hereinafter, the present invention will be described in
further detail by way of the following examples, which are
not intended to limit the scope of the present invention.

Example 1

601.1 g of diphenyl methane-4,4’-diisocyanate and
2,664.5 g of polytetramethlene ether glycol (Mw: 1,800) are
reacted in a stream of nitrogen gas under agitation at 90 °C
for 95 minutes to prepare a polyurethane prepolymer having
isocyanate groups at both ends.

The prepolymer is cooled down to the room temperature,
and 4,811 g of dimethyl acetamide is added to dissolve the
prepolymer, thereby obtaining a polyurethane ©prepolymer
solution.

Subsequently, 43.3 g of ethylene diamine, 13.4 g of 1,2-
propylene diamine and 5.7 g of diethyl amine are dissolved in
829 g of dimethyl acetamide, and the resultant solution 1is
added to the prepolymer solution at 9 °C or below to prepare
a polyurethane solution. With respect to the solid content of
the polymer, 1 wt.% of triethylene glycol-bis-3-(3-tertiary-
butyl-4-hydroxy-5-methylphenyl)propionate as an antioxidant
and 2 wt.% of titanium dioxide as a delustrant are used as
additives to obtain a spinning solution. In addition, 0.5 wt.$%
of an ethylene wvinyl acetate polymer is further added as an

adhesion enhancer to the spinning solution.
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After defoamation, the spinning solution is subjected to
a dry spinning process at 260 °C or above and wound at a
winding speed of 400 m/min to produce a 56-filament 840-
denier spandex fiber.

Example 2

The procedures are performed in the same manner as
described in Example 1 to prepare a spandex fiber, excepting
that 3 wt.% of an ethylene vinyl acetate polymer is used as
an adhesion enhancer in the spinning solution.

Example 3

The procedures are performed 1in the same manner as
described in Example 1 to prepare a spandex fiber, excepting
that 0.5 wt.% of a C9 hydrocarbon-based resin polymer is used
as an adhesion enhancer in the spinning solution.

Example 4

The procedures are performed in the same manner as
described in Example 1 to prepare a spandex fiber, excepting
that 3 wt.% of a C9 hydrocarbon-based resin polymer is used
as an adhesion enhancer in the spinning solution.

Example 5

The procedures are performed in the same manner as
described in Example 1 to prepare a spandex fiber, excepting
that 0.5 wt.% of a C5 hydrocarbon-based resin polymer is used
as an adhesion enhancer in the spinning solution.

Example 6

The procedures are performed in the same manner as

described in Example 1 to prepare a spandex fiber, excepting
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that 0.5 wt.% of a C5/C9 hydrocarbon-based resin copolymer is
used as an adhesion enhancer in the spinning solution.

Comparative Example 1

The procedures are performed in the same manner as
described in Example 1 to prepare a spandex fiber, excepting
that 33 wt.% of an ethylene vinyl acetate polymer is used as
an adhesion enhancer in the spinning solution.

Comparative Example 2

The procedures are performed 1in the same manner as
described in Example 1 to prepare a spandex fiber, excepting
that 33 wt.% of a C9 hydrocarbon-based resin polymer is used
as an adhesion enhancer in the spinning solution.

Comparative Example 3

The procedures are performed in the same manner as
described in Example 1 to prepare a spandex fiber, excepting
that 33 wt.%$ of a C5 hydrocarbon-based resin polymer is used
as an adhesion enhancer in the spinning solution.

Comparative Example 4

The procedures are performed in the same manner as
described in Example 1 to prepare a spandex fiber, excepting
that 33 wt.%$ of a C5/C9 hydrocarbon-based resin copolymer is
used as an adhesion enhancer in the spinning solution.

Comparative Example 5

The procedures are performed in the same manner as
described in Example 1 to prepare a spandex fiber, excepting

that no adhesion enhancer is used in the spinning solution.

_14_
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Comparative Example 6

The procedures are performed in the same manner as
described in Example 1 to prepare a spandex fiber, excepting
that a thermoplastic polyurethane is used without adding an
adhesion enhancer in the spinning solution.

Comparative Example 7

The procedures are performed 1in the same manner as
described in Example 1 to prepare a spandex fiber, excepting
that a rosin compound is used without adding an adhesion
enhancer in the spinning solution.

Evaluation of Adhesive Characteristic (Creep Capability)

The spandex fibers obtained in Examples and Comparative
Examples are evaluated in regards to the adhesive
characteristics as follows. For evaluations, the spandex
fibers are used to manufacture diapers of which the specimens
are used in the evaluations.

With the fiber added on a diaper, an adhesive portion to
which a polypropylene nonwoven fabric and a polyethylene film
are adhered is taken and subjected to evaluation on the creep
capability according to the evaluation method designed by U
Corp. in Japan.

Step 1: An adhesive portion with the spandex fiber is
stretched to the maximum as long as the length of the diaper
and fixed on a 30 cmX50 cm plastic sheet.

Step 2: An oil-based pen is used to mark an initial
length (200 mm in total) from 1left to right each 100 mm

distant from the center of the specimen.
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Step 3: The marked portion is cut with a knife, and the
length of the spandex pressed out is measured with a rule.

Adhesive characteristic (creep capability) (%) =

[200 - (pressed-out length)]/200 * 100

The evaluation results in regards to the adhesion of the
spandex fibers according to Examples 1 to 6 and Comparative
Examples 1 to 7 are presented in Table 1.

[Table 1]

Div. Adhesive characteristic (%)

Example 95.3

98.1

94.

98.

94.

95.

Comparative Example 96.

95.

96.

95.

82.

84.

| o O | W N | o] O P Wl DN
w| J] | Wl | O O N O W| U

81.

Referring to Table 1, the spandex fibers produced from
the spinning polymer using an ethylene vinyl acetate polymer,
a C9 hydrocarbon-based resin polymer, a C5 hydrocarbon-based
resin polymer, or a C5/C9 hydrocarbon-based resin copolymer
(Examples 1 to 6) are superior in the adhesive characteristic
(creep capability) to those produced from the spinning

polymer using none of the above-mentioned substances or using
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a substance other than the above-mentioned ones (Comparative
Examples 5, 6 and 7).

Evaluation of Unwinding Fiber Tension

The spandex fibers obtained in Examples and Comparative
Examples are evaluated in regards to the uniformity of the
unwinding characteristic in addition to the adhesion as
follows.

In the evaluation method, a guide for fixing a fiber
specimen is installed at a position 30 cm distant from the
fixed bobbin holder, and a sensor for tension measurement and
a filament winding device capable of controlling the winding
speed are provided to conduct the evaluations.

The tension measurement device used in the evaluation is
a Rothschild electronic tension meter. The measurements, such
as maximum (Max.), minimum (Min.), average (Ave.), and
deviation (Dev.) values, are presented in Table 2.

With the lower levels of the difference between the
maximum (Max.) and minimum (Min.) values and the average
(Ave.) value and with the lower deviation (Dev.) wvalue, the
fiber is considered to be more excellent in uniformity of the

unwinding characteristic.

[Table 2]
Div. Max. (9) Min (9) Ave. (9) Dev. (g)
Example 1 4.35 0.68 1.35 0.35
2 4.68 0.82 1.69 0.48
3 3.95 0.59 1.23 0.38
4 4.23 0.55 1.55 0.58
5 3.88 0.44 1.44 0.42
6 4.54 0.62 1.53 0.53
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Comparative 1 4.33 0.95 1.64 0.65
Example 2 4.57 0.73 1.86 0.78

3 4.23 0.65 1.68 0.59

4 4.95 0.81 1.70 0.52

5 5.33 1.11 1.25 0.41

6 4.26 0.77 1.47 0.65

7 10.41 2.71 5.55 1.54

Referring to Table 2, the spandex fibers produced from
the spinning polymer using an ethylene vinyl acetate polymer,
a C9 hydrocarbon-based resin polymer, a C5 hydrocarbon-based
resin polymer, or a C5/C9 hydrocarbon-based resin copolymer
(Examples 1 to 6) has no problem with the unwinding fiber
tension. When wusing the above-mentioned compounds as an
adhesion enhancer 1in an amount of 30 wt.% or greater
(Comparative Examples 1 to 4), no problem with the unwinding
fiber tension appears. But, when the rosin compound is added
as an adhesion enhancer (Comparative Example 7), it results
in poor unwinding fiber tension.

Strength and Elongation of Fiber

An automatic strength/elongation measurement device (MEL
series, Textechno Inc.) 1is used to measure the strength and
elongation of specimens each 10 cm long under the tensile
strength of 100 cm/min. The strength and the elongation at
break are measured.

According to the ©property management standards for
spandex fiber, the strength is 0.7 g/d or higher and the

[e)

elongation is 500 % or above.
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[Table 3]

Div. Strength (g/d) Elongation (%)

Example 1 1.01 592
2 0.95 584

3 0.98 588

4 1.04 575

5 1.05 604

6 0.99 599

Comparative 1 0.65 477
Example 2 0.68 483
3 0.61 451

4 0.64 490

5 0.99 602

6 1.01 588

7 1.00 579

Referring to Table 3, the spandex fibers produced from
the spinning polymer using an ethylene vinyl acetate polymer,
a C9 hydrocarbon-based resin polymer, a C5 hydrocarbon-based
resin polymer, or a C5/C9 hydrocarbon-based resin copolymer
(Examples 1 to 6) has no problem with the unwinding fiber
tension. But, when using the above-mentioned compounds as an
adhesion enhancer 1in an amount of 30 wt.% or greater
(Comparative Examples 1 to 4), the basic properties of the
spandex fiber, such as strength and elongation are far below

the management standards.

INDUSTRIAL APPLICABILITY

The present invention, which relates to a spandex fiber
having improved adhesive characteristics and its
manufacturing method, 1s a very useful invention in the

industrial aspects.
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WHAT IS CLAIMED IS:

1. A spandex fiber having improved adhesive
characteristics with a hot melt adhesive, wherein in a
5 manufacture of the spandex fiber using a polyurethane urea
polymer, an ethylene vinyl acetate monomer or polymer, or a
derivative thereof represented Dby the following chemical
formula 1 is used as an adhesion enhancer in an amount of 0.1
to 30 wt.% to enhance the adhesive characteristics with the

10 hot melt adhesive,

[Chemical Formula 1]

[ H(C ]
O=1C
H H H O
L ]
C—( -C—C—4—
| |
H H H H
i — —m
2. A spandex fiber having improved adhesive

15 characteristics with a hot melt adhesive, wherein in a
manufacture of the spandex fiber using a polyurethane urea
polymer, a C9 hydrocarbon-based resin monomer or polymer, or
a derivative thereof represented by the following chemical
formula 2 is used as an adhesion enhancer in an amount of 0.1

20 to 30 wt.% to enhance the adhesive characteristics with the

hot melt adhesive,
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[Chemical Formula 2]

@

CH ==Cll,

CH,
CHy = CH== CHy = CH == CH— CH == CH, —C f{'
CH;

CH,

3. A spandex fiber having improved adhesive
characteristics with a hot melt adhesive, wherein in a
manufacture of the spandex fiber using a polyurethane urea
polymer, a C5 hydrocarbon-based resin monomer or polymer, or
a derivative thereof represented by the following chemical
formula 3 is used as an adhesion enhancer in an amount of 0.1
to 30 wt.% to enhance the adhesive characteristics with the
hot melt adhesive,

[Chemical Formula 3]

HsC == CH Che

U=
II/ \II
N _

C=(
/;

H,C ==CH H
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4. A spandex fiber having improved adhesive
characteristics with a hot melt adhesive, wherein in a
manufacture of the spandex fiber using a polyurethane urea
polymer, a C5/C9 hydrocarbon-based resin copolymer or a

derivative thereof 1s used as an adhesion enhancer 1in an

o\

amount of about 0.1 to 30 wt. to enhance the adhesive
characteristics with the hot melt adhesive, a C5/C9
hydrocarbon-based resin copolymer, or a derivative thereof
being prepared by copolymerization of the C9 hydrocarbon-
based resin monomer or polymer, or the derivative thereof
represented by the chemical formula 2 as claimed in claim 2
and the C5 hydrocarbon-based resin monomer or polymer, or the

derivative thereof represented by the chemical formula 3 as

claimed in claim 3.

5. A method for manufacturing a spandex fiber having
improved adhesive characteristics with a hot melt adhesive,
wherein 1in a manufacture of the spandex fiber using a
polyurethane urea polymer, the ethylene vinyl acetate monomer
or polymer, or the derivative thereof represented by the
chemical formula 1 as claimed in claim 1 1is wused as an
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adhesion enhancer in an amount of 0.1 to 30 wt.% to enhance

the adhesive characteristics with the hot melt adhesive.

6. A method for manufacturing a spandex fiber having
improved adhesive characteristics with a hot melt adhesive,
wherein 1n a manufacture of the spandex fiber wusing a
polyurethane wurea polymer, the C9 hydrocarbon-based resin
monomer or polymer, or the derivative thereof represented by
the chemical formula 2 as claimed in claim 2 is used as an
adhesion enhancer in an amount of 0.1 to 30 wt.% to enhance

the adhesive characteristics with the hot melt adhesive.

7. A method for manufacturing a spandex fiber having
improved adhesive characteristics with a hot melt adhesive,
wherein 1n a manufacture of the spandex fiber using a
polyurethane wurea polymer, the C5 hydrocarbon-based resin
monomer or polymer, or the derivative thereof represented by
the chemical formula 3 as claimed in claim 3 is used as an
adhesion enhancer in an amount of 0.1 to 30 wt.% to enhance

the adhesive characteristics with the hot melt adhesive.

8. A method for manufacturing a spandex fiber having
improved adhesive characteristics with a hot melt adhesive,
wherein in a manufacture of the spandex fiber using a
polyurethane urea polymer, the C5/C9 hydrocarbon-based resin
copolymer, or the derivative thereof is used as an adhesion

enhancer in an amount of about 0.1 to 30 wt.% to enhance the
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adhesive characteristics with the hot melt adhesive, the
C5/C9 hydrocarbon-based resin copolymer or the derivative
thereof being prepared by copolymerization of the C9
hydrocarbon-based resin monomer or polymer, or the derivative
thereof represented by the chemical formula 2 as claimed in
claim 2 and the C5 hydrocarbon-based resin monomer or polymer,
or the derivative thereof represented by the chemical formula

3 as claimed in claim 3.
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