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(54) SHEET-TYPE LAUNDRY DETERGENT MANUFACTURING METHOD

(57) A sheet type laundry detergent manufacturing
method is disclosed. The method includes aging a laun-
dry detergent composition containing purified water,
polyvinyl alcohol (PVA), polyvinylpyrrolidone (PVP),
starch, and a surfactant in an aging room. The aged
composition is foamed using a foaming device to obtain
a predetermined density and viscosity. The foamed com-
position is then applied onto a release film at a prede-
termined thickness using a comma coater. Thereafter,
the release film coated with the composition is dried to
remove only the purified water, thereby forming the com-
position into a sheet material. The formed sheet material
is peeled from the release film. In addition, a plurality of
sheet materials may be laminated by spraying water in a
mist form, stacking one or more sheets, and drying the
stacked sheets. Through the disclosed manufacturing
method, a sheet-type laundry detergent having improved
handling properties and process stability may be pro-
vided.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a sheet type laundry detergent manufacturing method.
Background Art

[0002] In general, detergents used in washing machines have conventionally been provided in the form of powder
detergents or liquid detergents.

[0003] However, liquid detergents are relatively heavy, which may discourage consumer use, while powder detergents
tend to generate airborne dust during handling and leave residues after washing. Accordingly, there has been a continuous
demand for the development of a new type of laundry detergent that overcomes such drawbacks.

[0004] Inresponse tothese issues, sheet-type solid laundry detergents have been developed as an improvement over
conventional detergents. Nevertheless, such sheet-type solid detergents typically exhibit alkaline properties, which may
cause skin irritation or damage, and further suffer from insufficient solubility of the sheet itself, resulting in incomplete
dissolution during washing.

DETAILED DESCRIPTION OF THE INVENTION

Technical Problem

[0005] In view of the above technical background, the present invention has been devised to provide a method for
manufacturing a sheet-type laundry detergent that has excellent washability, excellent solubility, and is easy to store and
use.

Means for Solving the Technical Problem

[0006] A method for manufacturing a sheet-type laundry detergent according to one embodiment of the present
inventionincludes aging, in an aging room, alaundry detergent composition prepared by including PVA, PVP, starch, and a
surfactantin purified water, foaming, by using afoaming device, the laundry detergent composition that has undergone the
aging such that the density becomes 0.1 to 0.9 g/cm?2 and the viscosity becomes 25,000 to 55,000 cps, placing the foamed
laundry detergent composition in a coating solution tank of a comma coater and applying the composition onto a release
film at a predetermined thickness, placing the release film and the laundry detergent composition that has undergone the
coating into a dryer to dry only the purified water so as to form the laundry detergent composition applied to the release film
into a sheet, peeling the laundry detergent composition maintained in a sheet form and from which the purified water has
been removed through the drying from the release film, and spraying water in a mist form onto the laundry detergent
composition in the sheet form obtained through the peeling, stacking 1 to 10 sheets, and then placing the stacked sheets
into the dryer to laminate a plurality of sheet-type laundry detergent compositions.

[0007] The laundry detergent composition may include, based on the total weight thereof, 7 to 17 wt% of the PVA, 2to 8
wt% of the PVP, and 2 to 8 wt% of the starch.

[0008] The surfactant may include 40 to 60 wt% of AOS-1416 as an anionic surfactant, 2 to 8 wt% of PCG as an anionic
surfactant, and 6 to 14 wt% of APG as a nonionic surfactant.

[0009] The composition may further include 0.1 to 0.6 wt% of sodium benzoate, 0.3 to 1.5 wt% of sodium citrate, 0.3 to
1.5 wt% of citric acid, and 1 to 6 wt% of salt.

[0010] The composition may furtherinclude 0.3 to 3 wt% of a natural soap component, 0.3 to 3 wt% of a silk extract, 0.5 to
6 wt% of cyclodextrin, and 0.5 to 6 wt% of a plurality of enzymes.

[0011] The aging step may age the laundry detergent composition for 2 to 50 hours at a temperature of 25 to 70°C.
[0012] The coating step may apply the composition to a thickness of 0.3 to 3.8 mm.

[0013] Inthe drying step, the dryer temperature may be set to 40 to 210°C and the drying speed may be setto 0.3t0 6
m/min to dry the purified water.

[0014] Inthe peeling step, the peeled sheet may have a thickness of 0.3 to 3.8 mm and a density of 0.03 to 0.35 g/cm3.
[0015] In the lamination step, the dryer may have a temperature of 50 to 130°C.



10

15

20

25

30

35

40

45

50

55

EP 4 741 481 A1

Effects of the Invention

[0016] The method for manufacturing a sheet-type laundry detergent according to one embodiment of the present
invention may have excellent washability, excellent solubility, and convenience in storage and use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1isaflowchartillustrating a sheet type laundry detergent manufacturing method according to one embodiment of
the present invention.

FIG. 2 is a perspective view illustrating a sheet type laundry detergent according to one embodiment of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0018] Hereinafter, embodiments of the presentinvention will be described in detail with reference to the accompanying
drawings so that a person having ordinary skill in the art to which the present invention pertains can readily practice the
invention. The present invention may be embodied in various different forms and is not limited to the embodiments
described herein. In the drawings, portions irrelevant to the description are omitted for clarity, and the same or similar
reference numerals are used to designate the same or similar components throughout the specification.

[0019] Asused herein, the terms"comprise," "include," or "have" are intended to specify the presence of stated features,
numbers, steps, operations, components, parts, or combinations thereof, but do not preclude the presence or addition of
one or more other features, numbers, steps, operations, components, parts, or combinations thereof. Further, when a
layer, film, region, plate, or the like is described as being "on" another element, it includes not only the case where the
element is directly on the other element, but also the case where one or more intervening elements are present
therebetween. Conversely, when a layer, film, region, plate, or the like is described as being "under" another element,
it includes not only the case where the element is directly under the other element, but also the case where one or more
intervening elements are present therebetween.

[0020] FIG. 1 is a perspective view illustrating a sheet type laundry detergent according to one embodiment of the
present invention.

[0021] Referring to FIG. 1, a sheet type laundry detergent 1 is manufactured using purified water, polyvinyl alcohol
(PVA), polyvinylpyrrolidone (PVP), and starch, and may further include a surfactant. The surfactant may serve as a
cleaning-active component of the laundry detergent sheet.

[0022] The sheettype laundry detergent 1 may comprise, based on a total weight of the sheet type laundry detergent, 7
to 17 wt% of PVA, 2 to 8 wt% of PVP, and 2 to 8 wt% of starch, and may further include a surfactant. For example, the sheet
type laundry detergent 1 may comprise, based on the total weight thereof, 10 wt% of PVA, 5 wt% of PVP, 6 wt% of starch,
and may further include APG and PCG, which are natural surfactants.

[0023] Hereinafter, examples are provided to facilitate understanding of the present invention. However, the following
examples are merely provided for illustrative purposes, and the present invention is not limited by these examples.

Examples: Performance Evaluation of Laundry Detergent Sheets

Example 1

[0024] A laundry detergent sheet was prepared to include, based on a total weight thereof, 10 wt% of polyvinyl alcohol
(PVA), 5 wt% of polyvinylpyrrolidone (PVP), 6 wt% of starch, and 48 wt% of natural surfactants including APG and PCG.

Example 2

[0025] A laundry detergent sheet was prepared to include, based on a total weight thereof, 15 wt% of polyvinyl alcohol
(PVA), 5 wt% of polyvinylpyrrolidone (PVP), 5 wt% of starch, and 50 wt% of natural surfactants including APG and PCG.

Example 3 (Comparative Example)

[0026] A laundry detergent sheet was prepared to include, based on a total weight thereof, 30 wt% of polyvinyl alcohol
(PVA), 5 wt% of starch, and 60 wt% of a mixture of chemical surfactants including sodium lauryl sulfate (SLS) and sodium
laureth sulfate (SLES).
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Test Example 1: Tensile Strength Evaluation

[0027] Tensile strength is one of the indices representing the mechanical strength of a material. In this evaluation: when
the tensile strength is 10 or higher, the sheet is rigid and exhibits excellent shape retention, but requires a relatively large
force to be torn; when the tensile strength is in a range of 4 to 9, the sheet is rigid, maintains its shape stably, and can be
easily torn by human force; and when the tensile strength is less than 3, the sheet lacks sufficient rigidity, has poor shape
retention, and tends to break or crumble.

Test Example 2: Anti-Redeposition Performance Evaluation

[0028] Anti-redeposition performance refers to an ability to prevent dust, contaminants, or soil from reattaching to
laundry after a washing process using the laundry detergent sheet 1. When dust is not easily attached to the laundered
fabric, the anti-redeposition performance is evaluated as high, whereas when dustis easily attached, the anti-redeposition
performance is evaluated as low.

Table 1
Category Tensile Strength (kg/cm?2) Degree of Dust Adhesion
Example 1 3.8 Low
Example 2 4.5 Low
Example 3 6.2 High

[0029] The test conditions for Table 1 are as follows.

[0030] Sheet dimensions: width of 10 mm, length of 10 mm, and thickness of 0.03 mm.

[0031] Tensile strength measuring instrument: a paper tensile strength tester manufactured by Frank PTI.

[0032] Testmethod: laundry was performed by placing the laundry detergent sheet according to each example together
with laundry in a washing machine, operating the washing machine under conditions of a washing time of 1 hour and a
water level of 40 cm, drying the laundry after washing, and then scattering dust and contaminants onto the dried laundry to
observe dust adhesion.

[0033] As shown in Table 1, a laundry detergent sheet containing more than 15 wt% of PVA and not containing PVP
exhibits relatively low tensile strength and high dust adhesion, and is therefore not suitable for use as a laundry detergent
sheet. In contrast, a laundry detergent sheet containing 15 wt% or less of PVA and including PVP exhibits higher tensile
strength and lower dust adhesion, and is therefore more suitable as alaundry detergent sheet. More specifically, a laundry
detergent sheet containing, based on the total weight thereof, 10 wt% of PVA, 5 wt% of PVP, 6 wt% of starch, and 48 wt% of
natural surfactants including APG and PCG may be the most desirable.

[0034] Through this configuration, the sheet type laundry detergent according to the present invention contains a
smaller amount of PVA than conventional sheet-type detergents containing 15 to 30 wt% of PVA, thereby allowing a larger
amount of active ingredients required for washing to be included. As a result, cleaning performance may be improved and
the size of the sheet may be reduced, thereby improving convenience in storage and use. In addition, by further including
PVP, the tensile strength of the sheet may be enhanced, the shape of the sheet may be stably maintained even during long-
term storage, and the sheet may be easily torn at a desired portion during use. Furthermore, reattachment of dust or
contaminants to laundered clothes may be prevented after washing. Moreover, by using natural surfactants, environ-
mental pollution associated with detergent use may be reduced.

[0035] The surfactantmay comprise: 44 to 46 wt% of AOS-1416, which is an anionic surfactant; 2to 4 wt% of PCG, which
is an anionic surfactant; and 6 to 14 wt% of APG, which is a nonionic surfactant. For example, the surfactant may comprise,
based on the total weight thereof, 45 wt% of AOS-1416, 3 wt% of PCG, and 12 wt% of APG.

[0036] Hereinafter, additional examples are provided to facilitate understanding of the present invention. However, the
following examples are merely provided for illustrative purposes, and the present invention is not limited by these
examples.

Examples: Environmental Impact Evaluation

Example 1

[0037] A laundry detergent sheet was prepared by applying a natural surfactant composition comprising, based on a
total weight thereof, 40 wt% of AOS-1416, which is an anionic surfactant, 3 wt% of PCG, which is an anionic surfactant, and
12 wt% of APG, which is a nonionic surfactant.
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Example 2

[0038] A laundry detergent sheet was prepared by applying a natural surfactant composition comprising, based on a
total weight thereof, 45 wt% of AOS-1416, 3 wt% of PCG, and 10 wt% of APG.

Example 3 (Comparative Example)

[0039] A laundry detergent sheet was prepared by applying a chemical-based surfactant composition comprising,
based on a total weight thereof, 60 wt% of a mixture of sodium lauryl sulfate (SLS) and sodium laureth sulfate (SLES).

Test Example 1: Nitrosamine Exposure Evaluation

[0040] Nitrosamine exposure refers to a level of nitrosamines, which are carcinogenic substances that may be exposed
to human skin through contact with laundered fabrics. A higher level of detected nitrosamines indicates a greater potential
risk to the human body, whereas a lower level indicates a reduced potential risk. Five locations on each laundered fabric
were randomly selected for analysis. The evaluation criteria were as follows: detection of nitrosamines at four or more
locations: "Risk"; detection of nitrosamines at fewer than four locations: "Warning"; and detection of nitrosamines at only
one location: "Good."

Test Example 2: Chemical Accumulation in Effluent Water

[0041] This test evaluated a degree of chemical accumulation detected in wash water discharged after completion of a
washing process. A higher level of detected chemical accumulation indicates a greater adverse impact on environmental
pollution, whereas a lower level indicates a reduced environmental impact. When non-degradable chemical substances,
such as per- and polyfluoroalkyl substances (PFAS) or antimony (Sb), were detected in the discharged wash water, the
evaluation result was classified as "Harmful." When such substances were not detected, the evaluation result was
classified as "Harmless."

Table 2
Category Nitrosamine Exposure Level Environmental Pollution Level
Example 1 Warning Harmful
Example 2 Good Harmless
Example 3 Risk Harmful

[0042] The test conditions for Table 2 are as follows.

[0043] Laundry load weight: 10 kg.

[0044] Testmethod: laundry was performed by placing the laundry detergent sheet according to each example together
with the laundry in a washing machine, operating the washing machine for 1 hour at a water level of 40 cm.

[0045] As shown in Table 2, a laundry detergent sheet containing a chemical-based surfactant exhibits excessive
detection of nitrosamines and is therefore not suitable for use as a laundry detergent sheet. In contrast, alaundry detergent
sheet containing a natural surfactant exhibits only trace detection of nitrosamines and releases a smaller amount of
chemical discharge when mixed with water, and is therefore more suitable as a laundry detergent sheet. More specifically,
alaundry detergent sheet to which a natural surfactant composition comprising, based on a total weight thereof, 45 wt% of
AOS-1416, 3 wt% of PCG, and 10 wt% of APG is applied may be the most desirable.

[0046] Through this configuration, the laundry detergent sheet 1 according to the present invention may reduce
environmental pollution and may address issues related to potentially carcinogenic nitrosamines, which have been
associated with chemical-based surfactants. In addition, exposure of skin to chemical accumulates and chemical
metabolites remaining on laundered items such as clothing or bedding due to chemical-based surfactants may be
reduced, thereby potentially mitigating adverse effects such as endocrine disruption, scalp irritation, hair loss, dermatitis,
or atopic conditions. Furthermore, discharge of chemical substances into wash water used for cleaning laundry may be
reduced, thereby further decreasing environmental pollution.

[0047] The sheet type laundry detergent 1 may further comprise, based on a total weight thereof: 0.1 to 0.6 wt% of
sodium benzoate; 0.3 to 1.5 wt% of sodium citrate; 0.3 to 1.5 wt% of citric acid; and 1 to 6 wt% of salt.

[0048] The sheet type laundry detergent 1 may further comprise, based on the total weight thereof: 0.3 to 3 wt% of a
natural soap component; 0.3 to 3 wt% of a silk extract; 0.5 to 6 wt% of cyclodextrin; and 0.5 to 6 wt% of a plurality of
enzymes.
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[0049] Hereinafter, additional examples are provided to facilitate understanding of the present invention. However, the
following examples are merely provided for illustrative purposes, and the present invention is not limited by these

examples.

Examples: Laundry Performance Results

Example 1

[0050] Alaundry detergent sheetwas prepared to include, based on a total weight thereof, 0.3 wt% of sodium benzoate,
0.7 wt% of sodium citrate, 0.7 wt% of citric acid, 4 wt% of salt, 1 wt% of noni extract, 1 wt% of silk extract, 3 wt% of
cyclodextrin, and 3 wt% of seven types of enzymes.

Example 2

[0051] Alaundry detergent sheetwas prepared to include, based on a total weight thereof, 0.3 wt% of sodium benzoate,
0.7 wt% of sodium citrate, 0.7 wt% of citric acid, 4 wt% of salt, and 1 wt% of silk extract.

Test Example 1: Composite Odor Evaluation

[0052] Composite odor refers to a composite odor dilution ratio (odor unit, OU) generated per unit space (1 m3) over 1
minute. Odor generated from laundered fabrics after completion of washing was measured using an air dilution olfactory
method. The evaluation criteria were as follows:20 OU or more: "Normal"; less than 20 OU: "Good."

Test Example 2: Lint and Fiber Residue Evaluation

[0053] The degree of lint and loose fibers present on laundered fabrics after completion of washing was evaluated. The
evaluation criteria were as follows: lint and loose fibers occupying 60% or more of a fabric surface area: "Minor"; lint and
loose fibers occupying 20% or more and less than 60% of the fabric surface area: "Normal"; and lint and loose fibers
occupying less than 20% of the fabric surface area: "Excellent."

Table 3

Category Composite Odor (Dilution Ratio, OU) Degree of Lint

Example 1 13 Excellent

Example 2 26 Normal

[0054] The test conditions for Table 3 are as follows.

[0055] Laundry load: 10 kg.

[0056] Test method: laundry was performed by placing the laundry detergent sheet according to each example together
with the laundry in a washing machine, operating the washing machine for 1 hour at a water level of 40 cm.

[0057] As shown in Table 3, a laundry detergent sheet composed only of sodium benzoate, sodium citrate, citric acid,
salt, and a silk extract does not sufficiently remove odors and exhibits limited capability in removing lint, and is therefore not
suitable for use as a laundry detergent sheet. In contrast, a laundry detergent sheet further including a natural soap
component (noni extract), cyclodextrin, and enzymes provides an additional deodorizing function, improved lint-removal
performance due to the enzymes, and a reduced environmental impact attributable to the natural soap component, and is
therefore more suitable for use as a laundry detergent sheet.

[0058] Through this configuration, the laundry detergent sheet 1 according to the present invention may exhibit
enhanced deodorization performance, may more effectively remove lint from laundered items due to the inclusion of
enzymes, and may further reduce environmental pollution through the use of a natural soap component such as a noni
extract.

[0059] A most desirable laundry detergent sheet 1 prepared according to the above examples may have the following
composition.

Table 4

Component Content (Wt%)

Polyvinyl alcohol (PVA) 7-17
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(continued)

Component Content (wt%)
Polyvinylpyrrolidone (PVP) 2-8
Starch 2-8
Anionic surfactant - AOS-1416 44-46
Anionic surfactant - PCG 2-4
Nonionic surfactant - APG 6-14
Sodium benzoate 0.1-0.6
Sodium citrate 0.3-1.5
Citric acid 0.3-1.5
Salt 1-6
Natural soap component 0.3-3
Silk extract 0.3-3
Dextrin (Cyclodextrin) 0.5-6
Enzymes 0.5-6

[0060] FIG. 2 is a flowchart illustrating a sheet type laundry detergent manufacturing method according to one
embodiment of the present invention.

[0061] Referring to FIG. 2, the sheet type laundry detergent manufacturing method may include an aging step (S10), a
foaming step (S20), a coating step (S30), a drying step (S40), a peeling step (S50), and a lamination step (S60).
[0062] Inthe aging step (S10), a laundry detergent composition prepared by including purified water, polyvinyl alcohol
(PVA), polyvinylpyrrolidone (PVP), starch, and a surfactant may be aged in an aging room.

[0063] The aging step (S10) may be performed by aging the laundry detergent composition for 2 to 50 hours at a
temperature of 25 to 70°C. For example, the aging step (S10) may be performed by aging the laundry detergent
composition for 25 hours at 55°C.

[0064] The laundry detergent composition may be a solution obtained by adding purified water, a surfactant, PVA, PVP,
and starch to a heated mixture, and then mixing sodium benzoate, sodium citrate, extracts, and fragrances therewith. For
example, the laundry detergent composition may be a thickened solution prepared by mixing purified water, a surfactant,
PVA, PVP, and corn starch, heating the mixture, adding sodium benzoate, sodium citrate, extracts, and fragrances thereto,
and adjusting a pH of the mixture to increase viscosity.

[0065] In the foaming step (S20), the laundry detergent composition that has undergone the aging step (S10) may be
foamed using a foaming device such that the composition has a density of 0.1 to 0.9 g/cm3 and a viscosity of 25,000 to
55,000 cps.

[0066] The foaming step (S20) may include placing the laundry detergent composition that has undergone the aging
step (S10) into the foaming device and adjusting operating conditions of the foaming device to control the density of the
laundry detergent composition.

[0067] For example, in the foaming step (S20), the laundry detergent composition may be foamed to have a density of
about 0.6 g/cm3 and a viscosity of about 40,000 cps.

[0068] Hereinafter, examples are provided to facilitate understanding of the present invention. However, the following
examples are merely provided for illustrative purposes, and the present invention is not limited by these examples.

Examples: Degree of Polymerization and Degree of Saponification of PVA

Example 1

[0069] A laundry detergent sheet was prepared such that, in a foaming step, a foamed laundry detergent composition
had a density of 0.6 g/cm3 and a viscosity of 10,000 cps.

Example 2

[0070] A laundry detergent sheet was prepared such that, in a foaming step, a foamed laundry detergent composition
had a density of 0.6 g/cm3 and a viscosity of 40,000 cps.
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Example 3

[0071] A laundry detergent sheet was prepared such that, in a foaming step, a foamed laundry detergent composition
had a density of 0.6 g/cm3 and a viscosity of 80,000 cps.

Test Example 1: Degree of Polymerization Evaluation

[0072] The degree of polymerization refers to the number of repeating units within a polymer molecule. In the present
test example, the degree of polymerization was evaluated based on viscosity. A predetermined amount of the laundry
detergent composition was poured onto a belt, and viscosity was observed. A high degree of polymerization corresponds
to a high viscosity, a medium degree of polymerization corresponds to a moderate viscosity, and a low degree of
polymerization corresponds to a low viscosity.

Test Example 2: Degree of Saponification Evaluation

[0073] The degree of saponification refers to a degree of hydrolysis of polyvinyl alcohol (PVA). PVA is produced by
hydrolyzing polyvinyl acetate (PVAc), which is an intermediate product. When PVA is completely hydrolyzed, it does not
readily dissolve in water at room temperature. Accordingly, itis preferable to control the degree of hydrolysis to obtain PVA
that is readily soluble in water even at room temperature. When the degree of saponification is high (greater than 98%),
PVA tends to be poorly soluble in water at room temperature. In contrast, when the degree of saponification is within a
range of 88% to 98%, PVA exhibits good solubility in water.

Table 5
Category Degree of Polymerization Degree of Saponification (%)
Example 1 Low 88-98
Example 2 Medium 88-98
Example 3 High 80-91

[0074] As shown in Table 5, when the viscosity is less than 30,000 cps, the laundry detergent composition flows too
rapidly, making it difficult to form a sheet having a uniform thickness, and is therefore not suitable. When the viscosity
exceeds 50,000 cps, flowability is poor, resulting in difficulty in forming a sheet on a conveyor belt, and is therefore not
suitable. Accordingly, a viscosity in a range of 30,000 to 50,000 cps is most desirable.

[0075] Through this configuration, the laundry detergent sheet manufacturing method according to the present
invention allows the degree of polymerization and the degree of saponification of PVA to be appropriately maintained,
thereby facilitating formation of a sheet having a uniform thickness. In addition, by maintaining a suitable degree of
saponification of 88% to 98%, the laundry detergent sheet may exhibit improved cleaning performance, solubility, and
flexibility, resulting in satisfactory performance.

[0076] In the coating step (S30), the foamed laundry detergent composition obtained through the foaming step (S20)
may be placed into a coating liquid tank of a comma coater and applied onto a release film at a predetermined thickness.
[0077] The coating step (S30) may be performed using a coating apparatus. For example, the coating step (S30) may be
performed using one selected from the group consisting of a comma coater, knife coater, roll coater, spin coater, direct
coater, and three-roll reverse coater.

[0078] The coating step (S30) may be performed to apply the composition at a thickness of 0.3 to 3.8 mm using the
release film. For example, the coating step (S30) may be performed by maintaining a gap of about 2.0 mm while applying
the composition onto the release film. Through this configuration, the layer of the laundry detergent sheet 1 may be
protected from external factors, and peeling during product use may be facilitated. As a result, the sheet material may be
well maintained during the manufacturing process, and subsequent peeling may be performed more conveniently.
[0079] Inthe drying step (S40), the release film coated with the laundry detergent composition through the coating step
(S30) may be placed into a dryer to dry only the purified water, thereby forming the laundry detergent composition applied
on the release film into a sheet material.

[0080] The drying step (S40) may be performed by placing the coated laundry detergent composition into the dryer to
remove the purified water contained in the composition. For example, in the drying step (S40), the purified water in the
laundry detergent composition may be dried to form the composition into a sheet material.

[0081] Thedryingstep (S40)may be performed by settingadryertemperature to40to210°C and adrying speedto 0.3 to
6 m/min. For example, the drying step (S40) may be performed at a temperature of about 100°C and a drying speed of
about 5 m/min to dry the purified water contained in the laundry detergent composition.
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[0082] Inthe peeling step (S50), the laundry detergent composition that has been maintained in a sheet form and from
which the purified water has been removed through the drying step (S40) may be peeled from the release film.

[0083] Forexample, in the peeling step (S50), the release film may be peeled from the sheet material obtained through
the drying step (S40). The release film may be a silicone-based release film.

[0084] Inthe peeling step (S50), the peeled sheet material may have a thickness of 0.3 to 3.8 mm and a density of 0.03 to
0.35 g/cm3. For example, the peeled sheet material may have a thickness of about 2.0 mm and a density of about 0.2
glcm3,

[0085] Inthelamination step (S60), water may be sprayed in a mist form onto the laundry detergent composition that has
been formed into a sheet form through the peeling step (S50), and one to ten sheets may be stacked and then placed into a
dryer to laminate a plurality of sheet-type laundry detergent compositions.

[0086] For example, in the lamination step (S60), water may be sprayed in a mist form onto one surface of each of a
plurality of sheet materials, two to eight sheets may be stacked to form a roll, and the stacked sheets may be laminated
together while drying the sprayed water using a dryer.

[0087] The dryer used in the lamination step (S60) may be operated at a temperature of 50 to 130°C.

[0088] Although embodiments of the present invention have been described above, the present invention is not limited
to the embodiments described herein. A person having ordinary skill in the art will readily appreciate that various
modifications, additions, substitutions, or deletions of components may be made without departing from the spirit and
scope of the present invention, and such modifications are also intended to fall within the scope of the present invention.

Claims
1. A sheet type laundry detergent manufacturing method, comprising:

an aging step of aging alaundry detergent composition in an aging room, the laundry detergent composition being
prepared by including purified water, polyvinyl alcohol (PVA), polyvinylpyrrolidone (PVP), starch, and a surfac-
tant;

afoaming step of foaming the laundry detergent composition that has undergone the aging step using a foaming
device such that the laundry detergent composition has a density of 0.1 to 0.9 g/cm?3 and a viscosity of 25,000 to
55,000 cps;

a coating step of placing the foamed laundry detergent composition into a coating liquid tank of a comma coater
and applying the composition onto a release film at a predetermined thickness;

a drying step of placing the release film coated with the laundry detergent composition into a dryer to dry only the
purified water, thereby forming the laundry detergent composition applied on the release film into a sheet material;
a peeling step of peeling the laundry detergent composition, which is maintained in a sheet form and from which
the purified water has been removed through the drying step, from the release film; and

a lamination step of spraying water in a mist form onto the laundry detergent composition that has been formed
into a sheet form through the peeling step, stacking one to ten sheets, and then placing the stacked sheets into the
dryer to laminate a plurality of sheet-type laundry detergent compositions.

2. The method of claim 1,
wherein the laundry detergent composition comprises, based on a total weight of the composition:

7 to 17 wt% of the PVA;
2 to 8 wt% of the PVP; and
2 to 8 wt% of the starch.

3. The method of claim 2,
wherein the surfactant comprises:

40 to 60 wt% of AOS-1416, which is an anionic surfactant;

2 to 8 wt% of PCG, which is an anionic surfactant; and
6 to 14 wt% of APG, which is a nonionic surfactant.

4. The method of claim 2,
further comprising:

0.1 to 0.6 wt% of sodium benzoate;
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0.3 to 1.5 wt% of sodium citrate;
0.3 to 1.5 wt% of citric acid; and
1 to 6 wt% of salt.

The method of claim 2,
further comprising:

0.3 to 3 wt% of a natural soap component;
0.3 to 3 wt% of a silk extract;

0.5 to 6 wt% of cyclodextrin; and

0.5 to 6 wt% of a plurality of enzymes.

The method of claim 1,
wherein the aging step comprises aging the laundry detergent composition for 2 to 50 hours at a temperature of 25 to
70°C.

The method of claim 1,
wherein the coating step comprises applying the laundry detergent composition at a thickness of 0.3 to 3.8 mm.

The method of claim 1,
wherein the drying step comprises drying the purified water by setting a dryer temperature to 40 to 210°C and adrying

speed to 0.3 to 6 m/min.

The method of claim 1,
wherein, in the peeling step, the peeled sheet material has:

a thickness of 0.3 to 3.8 mm; and
a density of 0.03 to 0.35 g/cms3.

The method of claim 1,
wherein, in the lamination step, the dryer is operated at a temperature of 50 to 130°C.
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