
W097/04184 PCl'/KR96/00109 

A METHOD FOR MANUFACTURING INTERIOR 

PLATE BOARDS FOR CONSTRUCTION 

Field of tbe Invention 

5 The present invention relates to a manufacturing method of 

interior plate boards for construction and, more particularly. to a 

manufacturing method of reinforced interior plate boards for 

construction which have light weight and excellent 

heat-resistance and thennal moldability, and contribute greatly to 

10 the reduction of environmental pollution. 

Descrin.tio.n of the Prior Art 

As for the conventional interior boards for walls or ceiling~, 

veneer boards or synthetic lumbers which are high-qualified by 

15 being patt.erned or coated are used. Even though these 

conventional boards have light weight, good appearance and wide 

applicability. they are easily vibrat.ed and damaged by external 

force since their strength and heat-resistance are not good. 

Natural lumbers are desirable in the aspect of high elegance, 

20 but not desirable in the aspects of economy and the protection of 

natural environment. 

Plaster boards have been proposed as another construction . . 

material. However, they have disadvantages that they are heavy 

and apt to be damaged easily by a slight force. Further, the 

25 plaster boards are harmful to humans since they are composed of 

cancerogenic substance such as asbestos. 
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Further, plate type· materials combined with adhesives, 

inorganic materials such as cement, glass fiber and vermiculite. 

or cured with organic reinforcement materials are . adopted for the 

interior wall boards, partitions and ceiling boards. However, the 

5 interior materials formed in such ways have also disadvantages, 

in spite of their good physical properties such as heat-resist.a.nee. 

bearing pawer and surface intensity, that they can not follow the 

recent tendency towards the light-~eight at a low cost. 

Furthermore, synthetic resin plates have been proposed as 

10 the· interior materials but they have large thermal expansion 

coefficient causing torsion, excessive elasticity causing gaps in 

connection parts and weak beat-resistance causing deformation. 

Accordingly, after research and development of constructional 

interior materials by use of waste pulp and waste fibers of 

15 polyester and polypropylene discarded from factories in lieu of the 

synthetic lumbers, plaster boards, and synthetic resins, the 

inventor of the present invention has found that interior plate 

boards for construction can be manufactured which are light and 

strong for the external shock, and have good physical properties 

20 such as soundproofing, heat-resistance. thermal moldability, and 

contribute to the reduction of the manufacturing cost and the 

environmental pollution. 

Meanwhile, as the sqcial interest in environmental problems 

increases and researches in the recycling of resources and the 

25 effective ways of dispasal are activated, pat.ent applications using 

waste resources have increased. 

For example, Korean patent application no. 92-13401 (filed on 
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on July Z/, 1992 and · entitled "a method for manufacturing 

synthetic lumbers by use of waste resources") discloses a 

manufacturing method of· synthetic ]umbers having higher tensile 

strength than conventional one, which comprises the steps of 

. 5 mixing lOg of urea resin adhesives with a mixture including 45g 

of rice straw (or barley straw) cut by the length of 3.5cm, 33g of 

waste paper (or paper sludge) cut by the length of 0.1-0.5cm and 

22g of sawdust Cor waste lumbers) pulverized in the meshes of 

70-80, standing the mixture in the air for 20 t.o 30 minutes, and 

10 ~olding the mixture compressively at temperatures of 150 to 200 

'C under the pressures of 150 to 200kg/cm2
• 

However. even though the above manufacturing method can 

contribute to the recycling of resources and the prevention of the 

environmental pollution at a low cost, the synthetic lumbers 

15 manufactured by the method can not be closely packed, and they 

have limitation in their decoration effect from the appearance and 

the applicability since the raw materials such as the rice straw 

and the sawdust have poor thennoplasticity and thennal 

moldability. 

20 Accordingly, the inventor of the present invention· has 

disclosed a manufacturing method of interior plate boards for 

construction to overcome the above problems encountered with 

the prior arts in the Korean patent application no. 95-20835 filed 

on July 14, 1995 (entitled "a method for manufacturing reinforced 

25 interior plate boards for construction"), thus providing a method 

for manufacturing reinforced interior plate boards which are 

lighter than and as strong as the conventional ones and have 
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excellent moldability, and reducing the manufacturing cost and 

the environmental pollution. The . manufacturing method of the 

reinforced interior plate boards for construction comprises the 

steps of: homogeneously stining a material mixture comprising 

5 . 50% by weight of waste pnlp, 20% by weight of polyester fibers 

and 30% by weight ·of polypropylene fibers in an aqueous solution 

containing 20-30g/ t of filler; uniformly distributing the 

homogeneous mixture onto a network-structured belt and 

removing the mixture along the belt, to form a paperboard 

10 precursor; firstly squeezing moisture from the paperboard 

precursor by passing the paperboatti precursor through a pair of 

rollers: drying the squeezed paperboard below the melting paint 

of palypropylene until the moisture content of the paperboard 

becomes 20% or less; hnmersing the dried paperb,oard in 
15 thennosetting resinous solution; secondly squeezing moisture from 

the immersed the paperboard between a pair of rollers; and 

drying the secondly squeezed paperboard through a drying drum 

at temperatures of 180-200t. 

According to the above patent application no. 95-20835, the 

20 reinforced paperboard itself may stand in the air for a long time. 

However, it has to be cut immediately on secondly drying and 

then compressively molded to fonn a secondary molding product 

having various concave and convex patterns in order to prevent 

the degradation of the thennal mold.ability of the board due to the 

25 thermosetting of the thermosetting resins. 

Summa.IY. of .. th.e..In.vmtkm. 
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The inventor of the present invention. therefore. has 

completed a manufacturing method of reinforced interior plate 

boards for construction which is more economic and tbe product 

by which has excellent moldability and strength while resolving 

5 the conventional disadvantages as above. through :repeated 

experimentS and researches. 

It is an object of the present invention t.o provide a 

manufacturing method of interior plate boards for construction 

using waste pulp and waste fibers to maximize the practical use 

10 of waste resources and to contribute to the prevention of the 

environmental pollution. 

It is another object of the present invention to provide a 

manufacturing method of interior plate boards for construction 

having good heat-resistance and moldability, so that the 

15 applicability and decoration effect of the products can be 

maximized by realizing the various concave and convex patterns. 

It is still another object of the present invention t.o provide a 

manufacturing method of interior plate boards for construction 

using waste pulp and fiber which are accessible and economic 

20 and can reduce the manufacturing cost. 

25 

It is a further object of the present invention to provide a 

manufacturing method of interior plate boards for construction 

which are strong for the external shock and particularly have 

good soundpr0ofing. 

~t.ail~.:D~timt of the Invention 

According to the present invention, the manufacturing 
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method of interior plate ·boards for constroction comprises the 

steps of: 

cutting 30-55% by weight of waste pulp, 20-35% by weight 

of waste Polyester fibers and 20-35% by weight of waste 

5 polypropylene fibers by a predetermined length to make a 

material mixture; 

homogeneously mixing the material mixture with 2-9% by 

weight of filler and water; 

dehydrating the homogeneous mixture while uniformly 

1 o distributing and removing the homogeneous mixture on a 

network-structured belt and passing through a pair of rollers t.o 

form a plate board precursor: 

spraying a thermosetting resinous solution on the plate board 

15 drying the plate board precursor at temperatures of 60-90t 
to form a plate board until the moisture content of the plate 

board becomes 5-20%; 

cutting the plate board in specified shapes; 

spraying water onto the surface of -the plate board; and 

20 compressively molding the plate board into interior plate 

25 

boards having respective shapes at temperatures of 180-200'C and 

under the pressures of 120-150kg'f/cm2
• 

The waste polyester and polypropylene fibers of the present 

invention are obtained by swelling small pieces of cotton cloth in 

an aqueous sodium hydroxide solution or obtained from a waste 

solution after manufacturing paper, for example, cotton pulp, linen 

pulp, flax pulp, paper mulberry pulp, jute pulp, manila pulp and 
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so on. It is preferable to use the cotton pulp which has 

excellent strength, durability and soundproof'mg. It is also 

preferable to use the waste solution after the manufacturing paper 

where the waste polyester and waste polypropylene fibers are 

5 used after being cut and swollen. 

The waste polyester and polypropylene fibers of the present 

invention are obtained by swelling in a solution and cutting the 

fibers discarded from factories by a predetermined length, though 

such elaborate treatments as in general paper-manufacturing 

10 processes are not necessary. If polyester mixed with cotton is 

used, the weight percentage of the waste pulp including cotton 

pulp may be reduced. That is, if the mixture pereentage of the 

cotton in the po1yester fibers is high, the percentage of the waste 

pulp may be lowered. 

15 The strength and the thiclmess of the plate boards according 

t.o the present invention are closely related to the size of the 

waste pulp and the waste fibers. For instance, the strength of 

the interior plate boards is weak when the waste fibers and pulp 

are too short. and on the contrary when the waste fibers and 

20 pulp are too long, more energy and heat is required for molding 

and compressing the fibers owing to the space produced among 

the fibers and pulp, and further the shape of the boards is not 

uniform. 

According to the present invention, it is preferable that the 

25 length of the waste pulp and fibers is to be 2-Smm when the 

thickness of lhe board is about 2-4mm, and the length is 

preferab1y 3-Bmm when the thickness is 4-Bmm. 
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As for the filler used in the present invention, white clay, 

ocher, tal~ asbestos, plaster, calcium carbonate and diatomite may 

be selected according to tbe fmal applications of the interior plate 

boards, for example, wall boards, ceiling boards and decoration 

5 l>oartis. 

The filler is added to distribute homogeneously· the waste 

pulp and fibers which are different in their specific gravity, and 

not to be separated from one another. The ocher helps the 

homogenization since it is bound to comparatively heavy fibers or 

10 pulp of the material mixture. Further, the filler functions to 

closely pack the materials of the board and improve the 

heat-resjstance of tbe board. 

The size of the particles . of the filler is preferably 20 µ or 

less, even though it is slightly different depending on the kind of 

15 the filler. 

In the present invention. 0.3-3.0% by weight of gasoline may 

be added to the homogeneous mixture to make the light 

impurities of the waste fibers and pulp mixed in the gasoline and 

make the gasoline layer float onto the material mixture. It is 

· 20 preferable for the gasoline layer to be discatded separately from 

the homogeneous mixture before the dehydration. 

. 25 

The moisture content of the plate board precursor after the 

dehydration is preferable to be 10-20%. since with that amount of 

moisture the precursor can absorb the sprayed thermosetting 

resinous solution as much as possible in the next step and the 

thermal mo1dabi1ity to form a fmal product can be improved. 

The thermosetting resinous solution is to be an acidic 
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aqueous solution of pH 3-6 containing 3% by weight of cationic 

ureaformaldehyde or a solution obtained by dissolving 3-4% by 

weight of melamine resin in an aqueous HCI solution and 

maturating the solution for 3-5 hours. The resinous solution 

5 forms monohydrochlorides and can be diluted with wat.ert wherein 

the resin partic1es have ·static electric charges and are easily 

adsorbed to the fibers. The thennosetting resinous solution is 

hardened by heat and accordingly improves the surface intensity 

and bearing power of the board, and makes the board 
10 water-resistant with the polypropyJene. 

After being sprayed with the thermosetting resinous solution. 

the plate board ~ursor is dried in the drier at temperatures of 

60-90'C until the moisture content becomes 5-20%. It is 

preferable to dry the plate board precursor under the melting 

15 point of the polypropylene. since a lot of thermosetting resinous 

solution can be absorbed in the precursor below the melting point 

and jf the drying is carried out above the melting point, then the 

polypropylene becomes melted and bound by heat and prevents 

the penetration of the thennosetting resinous solution into the 

20 precursor. 

Further. the present invention provides time-gainmg 

manufacturing method and interior plate boards having smooth 

finishing, in that the paperboard is to be cut in specific shapes 

when containing some amount of moisture after being firstly 

25 dried, rather than lo be cut immediately after being treat.ed with 

the thermosetting resinous solution and secondly dried. 

Therefore, comparing the conventional method as described in the 
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patent application no. 95-20835 in which the paperboard precursor 

has to be cut immediately after thermosetting treatment with the 

thermosetting resinous st>lution and the secondary drying, the 

operating efficiency and the workability can be improved and the 

5 beautiful appearance and smooth finishing of the interior plat.e 

boards can be obtained. 

After cutting, the plate board is sprayed with water on its 

upper and lower surfaces so as to receive heat and pressure 

imposed on its surfaces in next step. i.e., compression molding 

1 o and to prevent the upper and lower surfaces from being scorched 

or twisted by the heat and the pressure and prevent the 

discoloration of the surfaces caused by bubbles from the inside of 

the plate boanl. 

In the last step of compression molding, the conditions of 

15 t.emperature, pressure and humidity are important It is most 

preferable to mold the plate board containing moisture therein and 

on both surfaces as well in temperatures of 180-200"C and under 

the pressures of 120-150kg'f/cm2 for about 20-25 seconds in order 

to produce the interior plate boards having desirable high 

20 strength. 

In the range of 180-200t in temperature. the polypropylene 

is melted and binds the waste pulp and the waste polyest.er 

fibers, and the surface of the Polyester fibers become adhesive in 

reJation to other components and provides strong tensile strength 

2 5 in the plate board. 

These conditions of temperature and pressure have been 

obtained by repeated experiments and researches by the inventor 
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of the present invention; Desired shape and strength of the 

interior plate boards can not be achieved out of the above 

conditions. 

As for the amounts of the companen~s of the material 

5 mixture. the use of excessive pulp may deteriorate the thennal 

moldability and the wet strength of the interior plate boards and 

weaken the surface strength of the boards produced. and the 

boards becomes easily contaminated. The use of excessive 

polypropylene may deteriorate the tbennal resistance of the plat.e 

10 boards and cause the deformation of the boards. On the other 

hand, the use of smaller amount of polyprapylene may cause the 

deterioration of the binding force among the components of the 

material mixture and make the surface of the board rough and 

bumpy. The polyester fibers contribute to the thermal moldability 

15 in the compression molding together with the polypropylene fibers 

and upon cooling, the physical properties of the Polyest.er fibers 

such as tensile strength and the breaking strength increase 

greatly. 

The present invention will become apparent upon reading the 

20 following detailed description of exemplary embodiments. 

25 

~d. ~m.bmiiments of the Invention 

Embodiment..l 

35kg of various kinds of waste pulp, 30kg of waste polyester 

fibers and 30kg of waste polyprapylene fibers discarded and 

co11ected from manufacturing factories were cut in a cutting 
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machine by the length of 3mm and removed to a mixer, where 

!kg of gasoUne, 5kg of ocher and 300kg of wat.er were added to · 

and mixed with the materlaJ mixture comprising the waste pulp 

and the waste fibers. The u.pper gasoline layer including various 

5 kinds of iml>Urities from the waste pulp and fibers was discarded 

from the lower aqueous layer. Then. the homogeneous mixture 

was dehydrated while being distributed unifonnly and removed 

along a network-structured belt, and further dehydrated through a 

pair of rollers to fonn a plate board precursor shaped like a 

10 board until the moisture cont.ent of the dehydrated plate board 

precursor became about 13%. After spraying the 3% melamine 

resinous solution onto the dehydrated plate board precursor, the 

plate board precursor· was dried at 85t until the moisture content 

thereof becomes 10%. The dried plate board was cut in desired 

15 shapes and sizes and water was sprayed onto the both sides of 

the cut plate boards. The plate boards were layed on metal 

molds respectively to be oil-hydraulically molded at temperature 

of 180t and under the pressure of 125kg"f/cm2 for 20 seconds, 

thus forming the interior plate boards for construction. 

20 The thickness of the interior plate boards for construction 

according to this embodiment of the present invention was 3.5mm 

and the experimental results including their strength_ were as 

follows. 
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Table 1 

ernbodi- embodi-
method of experiment 

ment 1 ment 2 

' Breaking Strength (Kgf/cm2
) 37.5 37.5 KS M 7082-92 

Piercing Strength (Kgf/cm) KS M 7056-92 
- horizontally : average 193 193 

maximum 185 185 
minimum 200 200 

- vertically : average 171 171 
maximum 181 181 
minimum 160 160 

:. Total average 182 182 

Thickness (mm) KS M 7054-92 
average 3.5 4.5 
maximum 3.7 4.7 
minimum 3.3 4.3 

Absorptivity (g/m2) 
75 75 

KS M 7054-92 
Cobb Method, surface. 
30 minutes 

no no KS M 1225-94 
Layer separation test separa- separa-

ti on ti on 

Weight per unit area (g/m2) 1157 1157 KS A 7013-90 
-· --
Tensile strength 

KS M 7014-90 
(Kgf/15mm) 

62.1 62.1 
- horizontally : average 

64.1 64.1 
maximum 

60.1 60.l 
minimum 

- vertically : average 
73.2 73.2 
75.2 75.2 

maximum 
71.2 71.2 minimum 

• 
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Embodiment...2 

48kg of waste pulJ>i 25kg of waste polyester fibers and 25kg 

of waste polyprO))ylene · fibers discarded and collected from 

manufacturing factories were cut in a cutting machine by the 

length of 6mm and removed to a mixer, where lkg of gasoline, 

2kg of ocher and 300kg of water were added to and mixed with 

the material mixture comprising the wast.e pulp· and the waste 

fibers. The upper gasoline layer including various kinds of 

impurities from lhe waste pulp and fibers was discarded from 

10 the lower aqueous layer. Then, the homogeneous mixture was 

dehydrated while being distributed uniformly and removed along a 

network-structured belt, and further dehydrated through a pair of 

rollers to form ·lhe plate board precursor shaped like a board until 

the moisture amount of the dehydrated precursor became about 

15 15%. The plat.e board precursor was sprayed with 3.5% 

melamine resinous solution and dried at 90'C until the moisture 

amount became about 15%. The dried plate board was cut into 

predetermined designs and sizes and sprayed with water onto the 

respective both sides of the boards. The amount of the sprayed 

20 water was less than that of the embodiment 1 since the 

thickness of the plate boards according to this embodiment was 

higher than that of the embodiment 1 and so the plate boards of 

this embodiment had more moisture content therein than that of 

the embodiment 1. The plate boards containing the moisture 

25 were put on metal molds respectively to be oil-hydraulically 

molded at the temperature of 200"C and under the pressure of 

140kgi/cma for 25 seconds, thus forming the interior plate boards. 
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The thickness of the interior plate boards according to this 

embodiment of the present invention was 4.5mm and the 

experimental results including their strength were shown in table 

1. 

The· interior plate boards for construction manufactured by 

the method of the present invention have an excellent 

form-maintaining praperty and workability as well as superior 

tensile strength and breaking strength. Further, the interior plate 

10 boards are soundproofing due to the cotton pulp. Additionally, 

the manufacturing method of the interior plate boards for 

construction according to the present invention greatly contribute 

to the prevention of the environmental pollution in that the 

boards leave a little amount of ash aft.er the incineration and are 

15 biodegradable even though they are not incinerated. 

The present invention is very useful esPecially in those 

countries that have little natural resources like Korea and relates 

to a manufacturing method which is very effective in the aspects 

of the remarkable reduction of environmental pollution and the 

· 20 recycling of resources all over the world. Further, the present 

invention is very attractive to the manufacturers in the art in the 

aspects of light weight and economy. 

Those skilled in the art will readily recognize that various 

other modifications and changes may be made to the present 

25 invention without strictly following the exemplary application 

illustrated and described herein and without departing from the 

true spirit and scope of the present invention. which is set forth 
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in the following claims. · 

,. 

, 
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1. A method for manufacturing interior plate boards for 

construction comprising the steps of: 

5 cutting 30-55% by weight of waste pillp, 20-35% by weight 

of waste polyester fibers and 20-35% by weight of waste 

Polypropylene fibers by predetennined length to make a material 

mixture; 

homogeneously mixing the material mixture with 2-9% by 

10 weight of filler and water; 

dehydrating the homogeneous mixture while unifonnly 

distributing and removing the homogeneous mixture on a 

network-structured belt and passing through a pair of rollers to 

form a plate board precursor; 

15 spraying a thermosetting resinous solution on the plate board 

precursor; 

drying the plate board precursor at temperatures of 60-90"C 

to form a plate board until the moisture content of the plate 

board becomes 5-20%; 

20 cutting the plate board in specified shapes; 

25 

spraying water onto the surface of the plate board; and 

compressively molding the plate board into interior plate 

boards having respective shapes at temperatures of 180-200'C and 

under the pressures of 120-150kg'f/cm2
• 

2. A method as claimed in claim 1, wherein the waste pulp 
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is the waste colton pulp. 

3. A method as claimed in claim 1, wherein the moisture 

content after the dehydration by means of the rollers is 10-20%. 

4. A ·method as claimed in claim 1, wherein the 

thennosetting resinous solution is a solution obtained by 

dissolving 3-4% by weight. of melamine resin in an aqueous HCI 

solution and maturating the solution for 3-5 hours. 

5. A method as claimed in claim l, wherein 0.3-3.0% by 

weight of gasolin~ is added t.o and mixed with the homogeneous 

mixture, and then gasoline layer is discarded separat.ely from the 

homogeneous mixture before the dehydration. 

6. A method as claimed in claim 1, wherein the waste fibers 

and waste pU]p are cut by the length of 2-Bmm. 

7. A method for manufacturing interior plate boards for 

· 20 construction comprising: 

homogeneously stining a material mixture comprising 50% 

by weight of waste pUlp, 20% by weight of Polyester fibers and 

30% by weight of polypropylene fibers in an aqueous solution 

containing 20-30g/ t of filler; 

25 uniformly distributing the homogeneous mixture onto a 

network-structured belt and removing the mixture along the belt, 

to fonn a paperboard precursor; 
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primarily squeezing moisture from the paperboard precursor 

by passing the precursor through a pair of rollers to form a 

paperboard; 

drying the squeezed paperboard at temperatures below the 

5 melting point of the polypropylene until the moisture content of 

the paperboard becomes 20% or less; 

immersing the dried paperboard in a thermosetting resinous 

solution; 

secondly squeezing the paperboard by passing it through a 

1 O pair of rollers; and 

drying the squeezed paperboard through a drying drum at 

temperatures of 180-200t . 
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