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(54) NONWOVEN FABRIC ASSEMBLY AND SHEET MASK USING SAME

(57) The present disclosure relates to a nonwoven
fiber assembly and a mask pack sheet using the same,
and specifically, to a nonwoven fiber assembly which has
excellent bending characteristics for a use in an industrial
material, having a pleasant feel and a soft gloss property
for a use in clothes or interior decoration, having excellent

physical properties such as transparency, skin adhesive-
ness, absorbency and retention of a solvent such as wa-
ter, and a smooth surface feeling for use in a sheet mask
nonwoven fiber assembly, and includes a lyocell fiber
having a large specific surface area, and a mask pack
sheet using the nonwoven fiber assembly.
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Description

[TECHNICAL FIELD]

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application claims the benefit of Korean Patent Application No. 10-2018-0075232 filed on June 29, 2018
with the Korean Intellectual Property Office, the disclosure of which is incorporated herein by reference in its entirety.
[0002] The present disclosure relates to a nonwoven fiber assembly including lyocell fibers and a mask pack sheet
using the same.

[BACKGROUND ART]

[0003] A fiber refers to a natural or man-made linear material that is flexible and thin when viewed in shape, and has
a high ratio of length to thickness. Fibers are classified into long fibers, semi-long fibers, and staple fibers in terms of
the shape thereof, and are classified into natural fibers and man-made fibers in terms of the raw material thereof.
[0004] Fibers have had a close relationship with human life since old times, and natural fibers such as cotton, linen,
wool, and silk have been used as the main raw material for clothes. The use of fibers has extended beyond a clothing
material to an industrial material in accordance with the advancement of science and technology since the industrial
revolution. In order to meet the rapidly growing demand for fibers due to cultural development and the increase in
population, man-made fibers have been developed as novel fiber materials.
[0005] Among these man-made fibers, regenerated fibers have not only an excellent tactile sense and wearing sen-
sation but also a very fast water-absorbing and discharging ability, compared to cotton, and thus have been frequently
used as the raw material of clothes. In particular, among these regenerated fibers, rayon fibers have excellent gloss and
color development and realize the same tactile sense as natural fibers, and further, rayon fibers are considered to be a
material that is harmless to the human body, and accordingly, have been used extensively in the past. However, rayon
fibers have the characteristics of materials that often cause shrinkage and wrinkles, the manufacturing process thereof
is complicated, and a lot of chemicals are used during a process for dissolving wood pulp, which causes problems in
the working environment, and environmental pollution during wastewater treatment.
[0006] Accordingly, studies have been made to find fibers that are not harmful to the environment and the human body
and have excellent physical properties compared to other fibers. Recently, lyocell fibers produced from natural pulp and
amine oxide hydrate have been proposed. Lyocell fibers have excellent fiber properties such as tension properties and
tactile sense, compared to existing regenerated fibers, and also do not generate any pollutants during the production
process thereof, an amine oxide-based solvent used to form the lyocell fibers may be recycled, and may be biodegradable
when discarded. Accordingly, lyocell fibers have been used in various fields as environment-friendly fibers.
[0007] However, currently, lyocell fibers can be produced only in the form of products having a circular section, and
it is expected that lyocell fibers may exhibit various physical properties depending on the cross-sectional shape thereof.
Further, the technology related to the non-woven fiber aggregate containing a lyocell fiber is disclosed in Japanese
Unexamined Patent Publication No. 2009-540140.
[0008] However, even if such a technique is used, there is a problem that various properties such as swelling properties,
interfacial adhesion properties, and quick-drying properties are not excellent because there is no effect of increasing
the specific surface area due to an increase in the space occupancy ratio.

[DETAILED DESCRIPTION OF THE INVENTION]

[Technical Problem]

[0009] It is an object of the present disclosure to provide a nonwoven fiber assembly having excellent bending prop-
erties, pleasant touch and soft gloss properties, and excellent physical properties such as transparency, skin adhesion,
absorption and retention of a solvent such as water, and smooth surface feeling.
[0010] It is another object of the present disclosure to provide a mask pack sheet which is excellent in transparency,
skin adhesion, absorption and retention of a solvent such as water, and smooth surface feeling by using the above-
mentioned nonwoven fiber aggregate.

[Technical Solution]

[0011] Provided herein is a nonwoven fiber assembly including a lyocell fiber prepared by spinning a lyocell spinning
dope containing a cellulose pulp and an N-methylmorpholine-N-oxide aqueous solution, wherein a cross-section of
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lyocell monofilaments included in the lyocell fiber includes a plurality of protrusions, wherein the plurality of protrusions
come in contact with a virtual first circle and a virtual second circle contained inside the virtual first circle, and are integrally
formed around the virtual second circle, and the end thereof has a shape in contact with the first virtual circle.
[0012] Also provided herein is a mask pack sheet using the above-mentioned nonwoven fiber aggregate.
[0013] Hereinafter, a nonwoven fiber assembly and a mask pack sheet using the same according to a specific em-
bodiment of the present disclosure will be described in more detail.
[0014] Terms such as first or second may be used to describe various components, and such terms are used only to
distinguish one component from another.
[0015] According to one embodiment of the present disclosure, there can be provided a nonwoven fiber assembly
including a lyocell fiber prepared by spinning a lyocell spinning dope containing cellulose pulp and an N-methylmorpholine-
N-oxide aqueous solution, wherein the cross-section of lyocell monofilaments included in the lyocell fiber includes a
plurality of protrusions, wherein the plurality of protrusions are in contact with a virtual first circle and a virtual second
circle contained inside the virtual first circle, but are integrally formed around the virtual second circle, and the end thereof
has a shape in contact with the first virtual circle.
[0016] The lyocell fiber is produced from natural pulp and amine oxide hydrate, and may have fiber properties such
as superior tension properties and tactile sense compared to conventional regenerated fibers. Further, the lyocell fiber
corresponds to a hydrophilic material, and has a higher specific surface area as a single fiber fineness is reduced, and
thus, has a superior water absorbing ability. When a nonwoven fiber aggregate containing a lyocell fiber is impregnated
with a liquid composition such as water and an essence, the absorbency of the nonwoven fiber assembly may be
increased, and the retention power of the liquid composition in the nonwoven fiber assembly may also be increased.
[0017] However, conventional lyocell fibers can produce only products having a circular cross-section, and the lyocell
fiber having a circular cross-section has a problem in that it does not have the effect of increasing the specific surface
area and thus is not excellent in various properties such as swelling properties, interfacial adhesion properties, and
quick-drying properties. Therefore, in order to solve the above-mentioned problems, the present inventors developed a
nonwoven fiber assembly including a lyocell fiber having a large specific surface area, and found that such as nonwoven
fiber assembly can exhibit physical properties that could not be provided from a conventional nonwoven fiber assembly
including a lyocell fiber having a circular cross-section, thereby completing the present disclosure.
[0018] Further, the lyocell fiber contained in the nonwoven fiber aggregate is produced by spinning a lyocell spinning
dope containing a cellulose pulp and an N-methylmorpholine-N-oxide aqueous solution. In particular, it was confirmed
that the use of N-methylmorpholine-N-oxide aqueous solution leads to the effect of more easily dissolving cellulose pulp
in the lyocell spinning dope.
[0019] Furthermore, the nonwoven fiber aggregate can be used for industrial materials due to its excellent bending
properties, can be used for clothing or interior purposes due to its good texture and soft gloss properties, and can be
used as a nonwoven fiber assembly for a mask pack due to its excellent physical properties such as transparency, skin
adhesion, absorption and retention of a solvent such as water, and a smooth surface feeling.
[0020] The lyocell fiber contained in the nonwoven fiber assembly according to the one embodiment includes one or
more lyocell multifilaments, and these lyocell multifilaments may include one or more lyocell monofilaments.
[0021] The lyocell monofilament may have a multi-lobal cross-section, and specifically, the multi-lobal cross-section
means a shape including a plurality of protrusions 2.
[0022] FIG. 1 is a view schematically showing a cross-section of the lyocell monofilament. According to this, the multi-
lobal cross-section of the lyocell monofilament may have a shape of a plurality of protrusions 2 integrally formed around
one central part 1.
[0023] Specifically, the multi-lobal cross-section can define the size and shape within the range of: a virtual first circle
11 connecting end points of each of the plurality of projections 2 and a virtual second circle 12 included inside the virtual
first circle 11. At this time, in the virtual first circle 11 and the virtual second circle 12, a radius of the virtual first circle
11 is larger than that of the virtual second circle 12, and the center of the virtual first circle may be identical to the center
of the second circle.
[0024] The multi-lobal cross-section includes a plurality of protrusions 2, and the plurality of protrusions 2 are formed
integrally with the central part 1 overlapping with the virtual second circle 12, wherein an end 5 of each protrusion comes
in contact with the virtual first circle 11 and a concave part 4 formed between the protrusions may have a shape in
contact with the virtual second circle 12.
[0025] Further, in order to maximize the specific surface area of the lyocell fiber, the multi-lobal cross-section may
include 2 or more or 3 or more protrusions.
[0026] The virtual first circle 11 may have a radius of 6.0 to 7.8 mm, 6.5 to 7.7 mm, or 7.0 to 7.5 mm. When the radius
of the virtual first circle is less than 6.0 mm, it is impossible to implement a multi-lobal cross-sectional shape, and when
the radius of the virtual first circle is more than 7.8 mm, it may be difficult to form a monofilament having fineness suitable
as fiber products.
[0027] Meanwhile, the virtual second circle 12 may have a radius of 1.8 to 2.1 mm. When the radius of the virtual
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second circle is less than 1.8 mm, it is impossible to implement a multi-lobal cross-sectional shape, and when the radius
of the virtual second circle is more than 2.1 mm, it may be difficult to form a monofilament having fineness suitable for
fiber products.
[0028] Since the lyocell monofilament has a multi-lobal cross-section as described above, the lyocell fiber may have
a space occupancy ratio of 150 to 300 % or 150 to 200 %, as defined by Equation 1 below.

[0029] The space occupancy ratio means a ratio of a space that the monofilament substantially occupies in the fiber
due to the plurality of protrusions of the multi-lobal cross-section. That is, if the cross-section of the monofilament included
in the lyocell fiber is a circular cross-section, the cross-sectional area of the actual monofilament is the same as the area
of the virtual first circle, and therefore, the space occupancy ratio defined as above is 100 %. However, in the case of
the lyocell fiber having a multi-lobal cross-section including a protrusion, the actual area occupied by the fiber is increased
by the protrusion. Therefore, it can be seen that as the space occupancy ratio increases, the specific surface area of
the fiber increases.
[0030] In addition, lyocell fibers satisfying the above-described space occupancy ratio may be excellent in several
properties such as swelling properties, interfacial adhesion properties, and quick-drying properties due to the effect of
increasing the specific surface area.
[0031] The lyocell fiber included in the nonwoven fiber assembly according to the one embodiment is a fiber produced
by spinning a lyocell spinning dope containing a cellulose pulp and an N-methylmorpholine-N-oxide aqueous solution.
[0032] Since the lyocell fiber is produced by spinning a lyocell spinning dope containing N-methylmorpholine-N-oxide,
it exhibits the effect of more easily dissolving a cellulose pulp in the lyocell spinning dope.
[0033] Specifically, the lyocell spinning dope may contain 6 to 16 % by weight of cellulose pulp, and 84 to 94 % by
weight of an N-methylmorpholine-N-oxide aqueous solution. For example, the weight ratio of the cellulose pulp and the
N-methylmorpholine-N-oxide aqueous solution may be 6:94 to 16:84, 8:92 to 14:86, or 10:90 to 12:88.
[0034] When the content of cellulose pulp in the lyocell spinning dope is too small, it is difficult to implement the fiber
properties, and when the content of cellulose pulp is too high, it may be difficult to dissolve it in an aqueous solution.
Further, when the content of the N-methylmorpholine-N-oxide aqueous solution in the lyocell spinning dope is too small,
there is a problem that the dissolution viscosity is greatly increased, and when the content of the N-methylmorpholine-
N-oxide aqueous solution is too large, the spinning viscosity may be significantly lowered, and it may be difficult to
prepare uniform fibers in the spinning step.
[0035] Further, the cellulose pulp may contain 85 to 97 % by weight, 89 to 95 % by weight, or 92 to 94 % by weight
of alpha-cellulose. Further, the degree of polymerization (DPw) of the cellulose pulp may be 600 to 1700, 700 to 1600,
or 800 to 1300.
[0036] In the N-methylmorpholine-N-oxide aqueous solution, the weight ratio of N-methylmorpholine-N-oxide to water
may be 93:7 to 85:15. When the weight ratio of the N-methylmorpholine-N-oxide to water is more than 93:7, the dissolution
temperature becomes high, and thus, the decomposition of cellulose may occur when the cellulose is dissolved. And
when the weight ratio is less than 85:15, the dissolution performance of the solvent may be deteriorated, and the
dissolution of the cellulose may be difficult.
[0037] The lyocell fiber produced by spinning the lyocell spinning dope described above may be produced in the form
of staple fibers, and this can be used for a nonwoven fiber assembly for a mask pack because important physical
properties for a mask pack, for example, skin adhesion, essence absorption and retention, soft touch, etc., are very
superior to other materials.
[0038] The fineness of the lyocell fiber may be 1.0 to 1.5 denier. When the fineness of the lyocell fiber is less than 1.0
denier, there is a problem that the production of lyocell fibers is difficult, and when the fineness of the lyocell fiber is
more than 1.5 denier, there are no superior characteristics because it is a general fineness applied to a mask pack, and
physical properties such as skin adhesion and essence absorption power shows general levels.
[0039] The fineness is defined by Equation 2 below, and can be obtained using the actual lyocell monofilament cross-
sectional area obtained through cross-sectional analysis and the density of the lyocell fiber (1.49 g/cm2). 
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[0040] In addition, the lyocell fiber may be a staple fiber, and the fiber length may be 36 to 40 mm, or 37 to 39 mm.
When the lyocell fiber is used as a nonwoven fiber aggregate within the fiber length range, processability in a carding
step during the production process of the nonwoven fiber aggregate can be excellent.
[0041] Further, the number of crimps of the lyocell fiber may be 5 to 20 cpi or 8 to 12 cpi. When the number of crimps
is too small, entanglement between fibers is low in the carding step during the production process of the nonwoven fiber
assembly, which causes a process problem, and when the number of crimps is too large, there arises a problem that
the opening is not properly performed in the carding step during the production process of the nonwoven fiber aggregate.
[0042] Further, an oil content of the lyocell fiber may be 0.1 to 0.4 % by weight, or 0.2 to 0.3 % by weight. When the
oil satisfies the range of weight percent, it can reduce the friction generated in the process of forming filaments described
later into a crimp tow, a crimp between fibers can be properly formed, and carding properties can be improved during
production of the nonwoven fiber assembly.
[0043] The nonwoven fiber assembly of the one embodiment including the lyocell fiber has a thinner thickness of the
nonwoven fiber assembly compared to a general circular cross-sectional fiber at the same unit weight. Consequently,
when this is used in a mask pack, it has high absorption power for solvents such as essence, and thus, is also excellent
in the essence retaining power and can exhibit a remarkable effect compared to other materials.
[0044] Meanwhile, the basis weight of the nonwoven fiber aggregate may be 30 to 60 g/m2, 35 to 55 g/m2, or 40 to
50 g/m2. Also, the thickness of the nonwoven fiber assembly may be 0.3 to 0.6 mm, 0.35 to 0.58 nm, or 0.4 to 0.55 mm.
The thickness of the nonwoven fiber assembly is a physical property that varies depending on the single fiber fineness
of the staple fiber fineness and the basis weight of the nonwoven fiber assembly. The lower the single fiber fineness of
the staple fiber and the smaller the basis weight of the nonwoven fiber aggregate, the thinner the thickness may be. The
basis weight and thickness range refer to the optimum range for improving the absorption rate, transparency, and
adhesion of the liquid composition among the nonwoven fiber aggregates containing the lyocell fibers satisfying the
fineness, fiber length, number of crimps, and oil content of the lyocell fibers.
[0045] Moreover, the nonwoven fiber aggregate may have a water absorption rate of 1000 to 1600 %, 1100 to 1600
%, or 1300 to 1600 %. As described above, the lyocell fiber has hydrophilicity and thus has a higher water absorption
rate than other fibers, but when satisfying the properties of the lyocell fiber and satisfying the basis weight and thickness
range of the nonwoven fiber assembly, the water absorption rate of the nonwoven fiber aggregate including the lyocell
fiber may be in compliance with the above range.
[0046] Further, the nonwoven fiber aggregate may have transparency of 80 to 84 % after water treatment, and trans-
parency of 88 to 94 % after essence treatment. As for the transparency of the nonwoven fiber assembly, the fineness
of the lyocell fiber is 1.0 to 1.4 denier which corresponds to a fine fineness, and the thickness of the nonwoven fiber
aggregate including the lyocell fiber also becomes thin, whereby, when a liquid composition such as water and essence
is treated on the nonwoven fiber aggregate, it can have a soft touch and transparency within the above transparency
range. Meanwhile, treating the nonwoven fiber aggregate with water or essence means that the nonwoven fiber aggregate
is supported or immersed in a liquid composition such as water or essence.
[0047] Further, the nonwoven fiber assembly may have skin adhesion of 3.6 to 4.2 gf after water treatment, and skin
adhesion of 4.5 to 5.3 gf after essence treatment. The skin adhesion of the nonwoven fiber assembly also satisfies the
characteristics of the lyocell fiber, and the above range may be satisfied by the basis weight and the thickness of the
nonwoven fiber aggregate including this. Meanwhile, treating the nonwoven fiber aggregate with water or essence means
that the nonwoven fiber aggregate is supported or immersed in a liquid composition such as water or essence. The skin
adhesion is a measurement of adhesive force that appears when a nonwoven fiber aggregate treated with moisture or
essence is attached to human skin and then detached.
[0048] Further, the nonwoven fiber aggregate may have an oil content of 0.001 % by weight or less relative to 100 %
by weight of the nonwoven fiber aggregate. The nonwoven fiber aggregate may exhibit the above-described content
since most of the oil contained in the lyocell fiber is washed away during water-jet entanglement of the spunlace process
in the production process of the nonwoven fiber assembly.
[0049] According to another embodiment of the present disclosure, there is provided a mask pack sheet using the
above-mentioned nonwoven fiber assembly.
[0050] As described above, the nonwoven fiber aggregate has high absorption and retention power for solvents such
as water or essence, since the transparency and skin adhesion are high even after treatment with solvents such as
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water or essence. Thus, the mask pack sheet using such a nonwoven fiber assembly has very excellent effects compared
to other materials, in terms of transparency, skin adhesion, essence absorption and retention, and soft texture, which
are the most important properties of the mask pack sheet.
[0051] Further, the mask pack sheet not only has excellent skin adhesion and wearing feeling even in the facial area
having many winkles, but also is excellent in the absorbency of liquid compositions such as moisture and essence, so
it can effectively supply nutrition to the facial area.
[0052] The method for producing the nonwoven fiber assembly used herein may be a generally known method for
producing a nonwoven fiber aggregate. Specifically, the method may include: (S1) spinning a lyocell spinning dope
containing a cellulose pulp and an N-methylmorpholine-N-oxide aqueous solution; (S2) coagulating the lyocell spinning
dope spun in step (S1) to obtain a lyocell multifilament; (S3) water-washing the lyocell multifilament obtained in step
(S2); (S4) oil-treating the lyocell multifilament washed in step (S3); (S5) crimping the lyocell multifilament oil-treated in
step (S4) through a stuffer box to obtain a crimped tow; (S6) drying and cutting the crimped tow obtained in step (S5)
to obtain a lyocell staple fiber; and (S7) producing the lyocell staple fiber obtained in step (S6) into a nonwoven fiber
aggregate.

[Step (S1)]

[0053] Step (S1) is a step of spinning a lyocell spinning dope containing a cellulose pulp and an N-methylmorpholine-
N-oxide aqueous solution, and the content/weight ratio of the cellulose pulp and N-methylmorpholine-N-oxide aqueous
solution contained in the lyocell spinning dope, the content of alpha-cellulose, the degree of polymerization of the cellulose
pulp, and the content of water in the N-methylmorpholine-N-oxide aqueous solution are the same as described above
with respect to the nonwoven fiber assembly of the one embodiment.
[0054] The spinning of the lyocell spinning dope may be performed while the lyocell spinning dope is discharged from
the spinning nozzle of the spinneret, and the spinning dope discharged from the spinning nozzle may have a filament
shape (form). At this time, the spinneret may serve to discharge the spinning dope having the filament form into a
coagulation solution in a coagulation tank through an air gap section. The step of discharging the spinning dope from
the spinneret may be performed at a spinning temperature of 80 to 130 °C.
[0055] The spinneret may be a spinneret in which a plurality of the unit holes are formed when a plurality of holes are
set to be one unit hole in the shape of the spinneret hole. In this case, the number of holes included in the unit hole may
be the same as the number of protrusions of the multi-lobal cross-section. For example, in order to produce a lyocell
fiber including a monofilament having a multi-lobal cross-section including three protrusions, the number of holes included
in the unit hole may be three.

[Step (S2)]

[0056] Step (S2) is a step of coagulating the lyocell spinning dope spun in step (S1) to obtain a lyocell multifilament.
The coagulation of step (S2) may include primary coagulation using air quenching (Q/A) for coagulating the dope by
supplying cold air to the spinning dope; and secondary coagulation of immersing and coagulating the primarily coagulated
spinning dope in a coagulation solution.
[0057] After the discharge of the spinning dope through the spinneret in step (S1), the spinning dope may pass through
the air gap zone between the spinneret and the coagulation bath. In the air gap zone, cold air is supplied from an air-
cooling part positioned inside the donut-shaped spinneret toward the outside of the spinneret, whereby the spinning
dope may be primarily coagulated through air quenching using cold air.
[0058] In this case, the factors that have an influence on the physical properties of the lyocell multifilament obtained
in step (S2) include the temperature and the wind velocity of the cold air in the air gap zone, and the coagulating in step
(S2) may be performed by supplying the cold air at a temperature of 4 to 15 °C and a wind velocity of 30 to 120 m/s to
the spinning dope.
[0059] When the temperature of the cold air upon primary coagulation is lower than 4 °C, the surface of the spinneret
may be cooled, and the cross-section of the lyocell multifilament may become non-uniform and spinning processability
may deteriorate. And when the temperature is higher than 15 °C, primary coagulation using the cold air is not sufficient,
thus deteriorating spinning processability.
[0060] Also, when the wind velocity of the cold air upon primary coagulation is less than 5 m/s, primary coagulation
using the cold air is not sufficient and spinning processability is deteriorated, which causes yarn breakage. And when
the wind velocity thereof exceeds 60 m/s, the spinning dope discharged from the spinneret may be shaken by the air,
and spinning processability may thus deteriorate.
[0061] After primary coagulation using air quenching, the spinning dope is supplied into the coagulation bath containing
the coagulation solution to undergo secondary coagulation. In order to appropriately carry out secondary coagulation,
the temperature of the coagulation solution may be set to 30 °C or less. This is to properly maintain the coagulation rate
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because the temperature for secondary coagulation is not excessively high. Here, the coagulation solution can be
prepared and used with a conventional composition in the technical field to which the present disclosure belongs, and
thus is not particularly limited.

[Step (S3)]

[0062] Step (S3) is a step of water-washing the lyocell multifilament obtained in step (S2).
[0063] Specifically, the lyocell multifilament obtained in step (S2) is supplied into a draw roller and then into a water-
washing bath and is thus water-washed.
[0064] In the step of water-washing the multifilament, a water-washing solution at 0 to 100 °C may be used, taking
into consideration the recovery and reuse of the solvent after the water-washing. The water-washing solution may include
water, and may further include other additives as necessary.

[Step (S4)]

[0065] Step (S4) is a step of oil-treating the lyocell multifilament water-washed in step (S3), and drying is conducted
after oil treatment.
[0066] The oil treatment may be performed in a manner in which the lyocell multifilament is completely immersed in
oil and the amount of oil attached to the multifilament is maintained uniform by squeezing rollers provided to the entry
and discharge rolls of an oil treatment device. The oil functions to reduce the friction of the filaments upon contact with
the drying roller and the guide and in the crimping process, and also facilitates the formation of the crimps between the
fibers.

[Step (S5)]

[0067] Step (S5) is a step of crimping the lyocell multifilament oil-treated in step (S4) to obtain a crimped tow.
[0068] The "crimping" means applying crimps to multifilament. Specifically, the crimping may be performed using a
stuffer box, thereby obtaining a crimped tow having 30 to 40 crimps per inch.
[0069] In step (S5), crimping is performed by applying steam and pressure to the lyocell multifilament.
[0070] Specifically, the lyocell multifilament is passed through a steam box and supplied with steam at 0.1 to 1.0
kgf/cm2 to raise the temperature and moisture of the multifilament, and is then pressed at a pressure of 1.5 to 2.0 kgf/cm2

using a press roller, thereby forming crimps in the stuffer box.
[0071] In this case, when the amount of supplied steam is less than 0.1 kgf/cm2, crimps are not efficiently formed, and
when the amount thereof exceeds 1.0 kgf/cm2, the temperature in the stuffer box is raised to 120 °C or higher, and thus
the filaments are attached to each other and do not pass through the stuffer box. In addition, when the pressure that is
applied to the press roller is less than 1.5 kgf/cm2, the desired number of crimps is not formed, and when the pressure
applied thereto exceeds 2.0 kgf/cm2, the pressing force is too strong, making it difficult to pass the filaments through
the stuffer box.

[Step (S6)]

[0072] Step (S6) is a step of drying and cutting the crimped tow obtained in step (S5) to obtain a lyocell staple fiber.
[0073] The crimped tow may be dried using a lattice dryer and then subjected to a cutting step to form a lyocell staple
fiber.

[Step (S7)]

[0074] Step (S7) is a step of producing the lyocell staple fiber obtained in step (S6) into a nonwoven fiber aggregate.
[0075] The lyocell staple fiber may be water-jet entangled in a carding and spunlace manner to produce a nonwoven
fiber assembly.

[ADVANTAGEOUS EFFECTS]

[0076] According to the present disclosure, a nonwoven fiber aggregate and a mask pack sheet using the same can
be provided in which the nonwoven fiber aggregate can exhibit physical properties that could not be provided in the
conventional nonwoven fiber aggregate including a lyocell fiber having a circular cross-section, whereby it is used for
industrial materials due to its excellent bending properties, it is used for clothing or interior purposes due to its excellent
tactile sense and soft gloss characteristics, and it is used as a nonwoven fiber assembly for mask packs due to its
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excellent physical properties such as transparency, skin adhesion, moisture absorption and retention, and smooth surface
feeling.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0077]

FIG. 1 is a view schematically showing a cross-section of a lyocell monofilament contained in a nonwoven fiber
assembly according to the one embodiment.
FIG. 2a is a photograph of a cross-section of the lyocell fiber produced according to Preparation Example 1, FIG.
2b is a photograph of a cross-section of the lyocell fiber produced according to Preparation Example 2, and FIG.
2c is a photograph of a cross-section of the lyocell fiber prepared according to Preparation Example 3.

[DETAILED DESCRIPTION OF THE EMBODIMENTS]

[0078] Hereinafter, the present disclosure will be described in more detail with reference to the following examples.
However, the following examples are for illustrative purposes only, and the present disclosure is not limited thereby. It
will be apparent to those of ordinary skill in the art that the scope of the invention is not limited to or by these examples.

[PREPARATION EXAMPLE]

Preparation Example 1

[0079] Cellulose pulp having a degree of polymerization (DPw) of 820 and an alpha-cellulose content of 93.9 % was
mixed with an N-methylmorpholine-N-oxide/H2O mixed solvent containing 0.01 wt% of propyl gallate (in a weight ratio
of cellulose pulp:N-methylmorpholine-N-oxide/H2O = 90:10), thus preparing a spinning dope having a concentration of
12 wt % for producing a lyocell material.
[0080] First, a spinning nozzle of a spinneret having a plurality of unit holes, each including three holes, was prepared,
and the spinning dope was maintained at a spinning temperature of 110 °C in the spinning nozzle. The spinning dope
was then spun while adjusting the discharge amount and spinning speed of the spinning dope so that a single fiber
fineness of the lyocell monofilament was 1.2 denier. The spinning dope in filament form discharged from the spinning
nozzle was supplied to a coagulation solution in a coagulation bath via an air gap zone, thereby preparing a lyocell
multifilament.
[0081] At this time, in the air gap zone, the spinning dope was primarily coagulated using cold air at a temperature of
8 °C and a wind speed of 10 m/s. On the other hand, as the coagulation solution, a solution having a temperature of 25
°C and a concentration of 85 wt% water and 15 wt% N-methylmorpholine-N-oxide was used.
[0082] The lyocell multifilaments drawn in the air layer through a draw roller were water-washed using a water-washing
solution sprayed using a water-washing device, thereby removing residual N-methylmorpholine-N-oxide. The lyocell
multifilaments were uniformly impregnated with oil and allowed the filaments to have an oil content of 0.2 %, and were
then dried at 150 °C using a drying roller, thus preparing a lyocell fiber including a multifilament made of monofilaments
having a multi-lobal cross-section containing three protrusions.

Preparation Example 2

[0083] The lyocell fiber including a multifilament made of a monofilament having a multi-lobal cross-section containing
three protrusions was prepared in the same manner as in Preparation Example 1, with the exception that the single fiber
fineness of the lyocell monofilament was set to be 1.4 denier.

Preparation Example 3

[0084] The lyocell fiber including a multifilament made of a monofilament having a multi-lobal cross-section containing
three protrusions was prepared in the same manner as in Preparation Example 1, with the exception that the single fiber
fineness of the lyocell monofilament was set to be 1.5 denier.

Preparation Example 4

[0085] The lyocell fiber including a multifilament made of a monofilament having a multi-lobal cross-section containing
three protrusions was prepared in the same manner as in Preparation Example 1, with the exception that the single fiber
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fineness of the lyocell monofilament was set to be 2.5 denier.

Preparation Example 5

[0086] The lyocell fiber including multifilaments made of monofilaments having a circular cross-section with a cross-
sectional diameter of 11.93 mm was prepared in the same manner as in Preparation Example 1, with the exception that
one circular hole was set as a unit hole, a spinneret in which a plurality of unit holes were formed was used, and the
wind speed upon air quenching was set to 15 m/s, so that the single fineness of the lyocell monofilament was set to be
1.5 denier.

Preparation Example 6

[0087] The lyocell fiber including a multifilament made of a monofilament having a circular cross-section with a cross-
sectional diameter of 13.78 mm was prepared in the same manner as in Preparation Example 5, with the exception that
the single fiber fineness of the lyocell monofilament was set to be 2.0 denier.
[0088] For the lyocell fibers prepared in Preparation Examples 1 to 6, the cross-sectional shape, the cross-sectional
area, the fineness, and the space occupancy ratio of the lyocell monofilaments contained in the lyocell fibers were
measured and calculated through the following methods, and the results are set forth in Table 1 below.

(1) Cross-sectional shape of the monofilament contained in lyocell fiber

[0089] A few bundles of fibers were sampled and then rolled together with black cotton. The resultant fiber was
processed to be thin and then inserted into a hole in a plate that was used to transversely cut the fiber. Subsequently,
the fiber was cut using a razor blade in a way such that the shape of the section thereof was not changed.
[0090] The cut section of the fiber was magnified (x500) and observed using an optical microscope (BX51, manufactured
by Olympus Corporation), and the image of the section was stored using a digital camera. The desired cross-sectional
image was designated, and the length and area of the major axis and minor axis, fiber thickness, and cross-sectional
circumference length were analyzed using an image of the cross-section of the fiber according to the Olympus soft
imaging solution program.

(2) Fineness

[0091] The fineness of the lyocell fiber was calculated from the cross-sectional area of the monofilament of the real
lyocell fiber, which was obtained from the cross-section analysis, and the density (1.49 g/cm2) of the lyocell fiber was
determined using the following Equation 2. 

(3) Space Occupancy Ratio

[0092] The space occupancy ratio of the lyocell fiber was calculated using the following Equation 1. 
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[0093] As shown in Table 1, it was confirmed that the lyocell fibers of Preparation Examples 1 to 4 consisting of
monofilaments having a multi-lobal cross-section including three protrusions had a larger space occupancy ratio as
compared with the lyocell fibers of Preparation Example 5 and Preparation Example 6 made of a monofilament having
a circular cross-section.
[0094] At this time, FIGS. 2a to 2c are photographs of cross-sections of the lyocell fibers of Preparation Examples 1
to 3, respectively.
[0095] From these results, it was confirmed that the lyocell fibers of Preparation Examples 1 to 4 each had a large
specific surface area, and that the lyocell fibers of Preparation Examples 1 to 4 can be widely applied to fields requiring
a large specific surface area.

<EXAMPLE>

Example 1

[0096] While passing the lyocell fiber prepared in Preparation Example 1 through a steam box (pressure condition of
0.2 kgf/cm2), it was subjected to a preheating state in which temperature was imparted to the tow, and pressed using a
stuffer box compression roller at a pressure of 2.0 kgf/cm2, thereby preparing a crimped tow in a stuffer box, which was
dried through a lattice dryer and then finally cut to prepare a lyocell staple fiber having a fiber length of 38 mm.
[0097] The prepared lyocell staple fiber was subjected to a carding and spunlace process to finally prepare a nonwoven
fiber assembly. The raw material input and process speed were adjusted to match the basis weight of the nonwoven
fiber aggregate to the values in Table 2, and the deviation of the basis weight of the nonwoven fiber aggregate was set
to be in the range of 610 %.

[Table 1]

Cross-sectional shape of lyocell monofilament

Fineness 
(De)

L1/L2
Space 

occupancy 
ratio (%)

Remarks

Virtual 
first 

circle 
radius 

(L1,mm)

Virtual 
second 
circle 
radius 

(L2,mm)

Virtual 
first 

circle 
area 

(mm2)

Cross-
sectional 

shape of actual 
lyocell 

monofilament 
(mm2)

Preparation 
Example 1

7.35 1.8 169.72 89.56 1.2 4.1 189.5

multi-
lobal 

cross-
section

Preparation 
Example 2 7.7 2.0 186.27 104.97 1.4 3.9 177.4

multi-
lobal 

cross-
section

Preparation 
Example 3 7.8 2.1 191.13 112.13 1.5 3.7 170.4

multi-
lobal 

cross-
section

Preparation 
Example 4

8.0 3.2 201.06 185.77 2.5 2.5 108.23

multi-
lobal 

cross-
section

Preparation 
Example 5

5.965 111.86 1.5 1 100
Circular 
cross-
section

Preparation 
Example 6

6.89 149.14 2.0 1 100
Circular 
cross-
section
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Examples 2 to 4

[0098] The nonwoven fiber aggregate was prepared in the same manner as in in Example 1, except that the lyocell
fibers prepared in Preparation Examples 2 to 4 were respectively used, and the basis weight was changed as in Table
2 below.
[0099] The physical property values of the prepared nonwoven fiber aggregate were measured by the following meas-
urement methods, and are shown in Table 2 below.

Comparative Examples 1 and 2

[0100] The nonwoven fiber aggregate was prepared in the same manner as in in Example 1, except that the lyocell
fibers prepared in Preparation Examples 5 and 6 were respectively used, and the basis weight was changed as in Table
2 below.
[0101] The physical property values of the prepared nonwoven fiber aggregate were measured by the following meas-
urement methods, and are shown in Table 2 below.

<Measurement method>

(1) Basis weight (gsm = g/m2)

[0102] The nonwoven fiber aggregate was sampled with a width of 5 cm and a length of 20 cm, the weight was
measured, and the basis weight was calculated according to Equation 3 below. 

(2) Thickness

[0103] Measured using Mitutoyo Thickness Gauge 2046F.

(3) Transparency

[0104] Sample pretreatment: The nonwoven fiber aggregate was immersed in water or essence for 10 minutes.
[0105] A haze meter (Nippon Denshoku Industry, NDH-5000), which is a light transmittance device, was used to
measure the transparency of the nonwoven fiber aggregate, and the transmittance at a wavelength of nanometers was
measured.

(4) Absorbency

[0106] The nonwoven fiber aggregate was immersed in water or essence for 10 minutes, the weight before/after
immersion was measured, and the ability of the nonwoven fiber aggregate to absorb water or essence was calculated
according to Equation 4 below.
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(5) Skin adhesion

[0107] The nonwoven fiber assembly was cut into a size of 25 mmx150 mm, immersed in water or essence for 10
minutes, and then attached to a human arm. Immediately after adhesion, the nonwoven fiber aggregate was detached
from the skin using an Instron device (Instron-3365), and the adhesive strength (unit gf) was determined.

[0108] As shown in Table 2, it was confirmed that the nonwoven fabric assemblies of Examples 1 to 4 in which a multi-
lobal cross-section containing a plurality of protrusions, particularly the plurality of protrusions come in contact with a
virtual first circle and a virtual second circle contained inside the virtual first circle, and are integrally formed around the
virtual second circle, and the end thereof has a shape in contact with the first virtual circle, exhibits excellent performance
in terms of transparency, water absorption, and adhesion while being thinner than the nonwoven fiber aggregates of
Comparative Examples 1 and 2.
[0109] While the present disclosure has been particularly shown and described with reference to specific embodiments
thereof, it will be apparent to those skilled in the art that this specific description is merely of a preferred embodiment
and that the scope of the invention is not limited thereby. It is therefore intended that the scope of the invention be defined
by the claims appended hereto and their equivalents.

[Explanation of Reference Numerals]

[0110] 1: central part, 2: protrusion, 3: major axis of protrusion, 4: concave part of protrusion, 5: end of protrusion, 11:
virtual first circle, 12: virtual second circle

Claims

1. A nonwoven fiber assembly comprising a lyocell fiber prepared by spinning a lyocell spinning dope containing a
cellulose pulp and an N-methylmorpholine-N-oxide aqueous solution,
wherein a cross-section of lyocell monofilaments included in the lyocell fiber includes a plurality of protrusions, and
the plurality of protrusions come in contact with a virtual first circle and a virtual second circle contained inside the
virtual first circle, and are integrally formed around the virtual second circle, and the end thereof has a shape in

[Table 2]

Lyocell fiber
Basis 
weight 
(gsm)

Thickness 
(mm)

Transparency 
(%)

Absorbency 
(%)

Skin adhesion 
(gf)

Example 1
Preparation 
Example 1 40 0.42

Water: 84 Water: 1200 Water: 3.8

essence: 92
essence: 

1400 essence: 4.9

Example 2
Preparation 
Example 2 50 0.49

Water: 82 Water: 1300 Water: 3.7

essence: 90
essence: 

1500 essence: 4.7

Example 3
Preparation 
Example 3

60 0.56
Water: 80 Water: 1400 Water: 4.0

essence: 88
essence: 

1600
essence: 5.1

Example 4 Preparation 
Example 4

40 0.45
Water: 80 Water: 1000 Water: 3.5

essence: 90 essence: 
1200

essence: 4.5

Comparative 
Example 1

Preparation 
Example 6

40 0.4
Water: 79 Water: 950 Water: 3.3

essence: 88 essence: 
1100

essence: 4.3

Comparative 
Example 2

Preparation 
Example 7 60 0.52

Water: 78 Water: 1000 Water: 3.5

essence: 86
essence: 

1150 essence: 4.5
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contact with the first virtual circle.

2. The nonwoven fiber assembly according to claim 1, wherein the lyocell spinning dope contains 6 to 16 % by weight
of cellulose pulp, and 84 to 94 % by weight of an N-methylmorpholine-N-oxide aqueous solution.

3. The nonwoven fiber assembly according to claim 1, wherein the cellulose pulp contains 85 to 97 % by weight of
alpha-cellulose, and has a degree of polymerization (DPw) of 600 to 1700.

4. The nonwoven fiber assembly according to claim 1, wherein the lyocell fiber has a space occupancy ratio of 150 to
300 % as defined by Equation 1 below: 

5. The nonwoven fiber assembly according to claim 1, wherein the virtual first circle has a radius of 6.0 to 7.8 mm.

6. The nonwoven fiber assembly according to claim 1, wherein the virtual second circle has a radius of 1.8 to 2.1 mm.

7. The nonwoven fiber assembly according to claim 1, wherein a center of the virtual first circle may be identical to a
center of the second circle.

8. The nonwoven fiber assembly according to claim 1, wherein the lyocell fiber has fineness of 1.0 to 1.5 denier.

9. The nonwoven fiber assembly according to claim 1, wherein the lyocell fiber has a fiber length of 36 to 40 mm.

10. The nonwoven fiber assembly according to claim 1, wherein the number of crimps of the lyocell fiber is 5 to 20 cpi.

11. The nonwoven fiber assembly according to claim 1, wherein an oil content of the lyocell fiber is 0.1 to 0.4 % by
weight relative to 100 % by weight of the lyocell fiber.

12. The nonwoven fiber assembly according to claim 1, wherein a basis weight of the nonwoven fiber aggregate is 30
to 60 g/m2.

13. The nonwoven fiber assembly according to claim 1, wherein the nonwoven fiber assembly has a thickness of 0.3
to 0.6 mm.

14.  The nonwoven fiber assembly according to claim 1, wherein the nonwoven fiber aggregate has a water absorption
rate of 1000 to 1600 % relative to the weight of the lyocell fiber.

15. The nonwoven fiber assembly according to claim 1, wherein the nonwoven fiber aggregate has transparency of 80
to 84 % after water treatment.

16. The nonwoven fiber assembly according to claim 1, wherein the nonwoven fiber aggregate has transparency of 88
to 94 % after essence treatment.

17. The nonwoven fiber assembly according to claim 1, wherein the nonwoven fiber aggregate has skin adhesion of
3.6 to 4.2 gf after water treatment.

18. The nonwoven fiber assembly according to claim 1, wherein the nonwoven fiber aggregate has skin adhesion of
4.5 to 5.3 gf after essence treatment.

19. The nonwoven fiber assembly according to claim 1, wherein the nonwoven fiber aggregate has an oil content of
0.001 % by weight or less relative to 100 % by weight of the nonwoven fiber aggregate.
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20. A mask pack sheet using the nonwoven fiber assembly according to claim 1.
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