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AN ALL NATURAL CELLULOSE FIBERBOARD

Description

Technical Field of the Invention

This invention relates in general to fiberboards. More particularly, it relates
to an all natural cellulose fiberboard produced by blending microbial cellulose
fibers and acacia gum with the addition of plant cellulose in the form of recycled

newspaper to create a strong green fiberboard.

Background of the Invention

In general, fiberboard refers to engineered wood product that is made out
of wood fibers. The known types are particle board, medium-density fiberboard,
and hardboard. Fiberboard is sometimes used as a synonym for particle board,
but particle board usually refers to low-density fiberboard. Fiberboard, particularly
medium-density fiberboard (MDF), is heavily used in the furniture industry. A
veneer of wood is often glued onto fiberboard to make it look like a conventional

wood.

Resins, particularly urea-formaldehyde are dominantly used as binder in
the medium density fiberboard (MDF) industry because of their low cost and fast
curing characteristics. However, in view of the harmful emissions associated with

formaldehyde, another resin known as phenol-formaldehyde (PF) is used.

To eliminate the use of formaldehydes, certain types of fiberboard have
been introduced. These are considered "green" building products consisting of
bio-based, secondary raw materials (wood chip or sugarcane fibers) and a

binding agent consisting of vegetable starch containing no added formaldehydes.

Aside from wood chips or sugarcane fibers, other kind of natural fibers

that are being used to make fibreboard are those disclosed in U.S. Pat.
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Application No. 10/038,019 filed by Kai Li and Charles Chan, and published as
US 2003 0091 804 A1 on May 15, 2003. In the said invention, a fibreboard can
be produced using coconut mesocarp fibers. The board can be a medium density

fibreboard with resin, a waterproofing composition and firming composition.

Another material used are fronds of African oil palm as disclosed in Phil.
Pat. No. UM 2/2006/551 issued to Abraham S. Accad et al. In the said utility
model, the fibreboard is composed of fronds of African oil paim bonded with water
soluble plastic resin glue. The process for producing the fibreboard comprises the

following steps:

a) Chopping the dried oil palm fronds;

b) Dissolving the plastic resin glue in water at 1:1 ratio;

¢) Pouring the dissolved glue on the chopped dried oil palm fronds;

d) Pouring the mixture on a flat surface, maintaining the % of an inch
thickness;

e) Flatten the surface using a rolling pin or any cylindrical object by rolling
it over the top in order to produce a smooth surface;

f) Drying for 6 hours;

g) Trimming the surface according to desired size of fibreboard.

Still another material used in making fibreboards is the chicken feather fiber
disclosed in Philippine Pat. No. 2/2012/358 issued to Hideliza Saipudin et al. In
the said utility model, a medium density fibreboard composition comprises a
chicken feather fiber, isocyanate resin and Acacia mangium veneer overlay.
According to the utility model, chicken feather fibers are very resistant to
deterioration, has excellent insulating properties, and can be used as a

lightweight termite resistant building material.

While the foregoing fiberboards are satisfactory in performance in their
intended purpose, still there is a serious need to develop another alternative
renewable material for use in the building and construction industry. The present

invention aims to provide the said aiternative renewable material for use in the
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building and construction industry. This alternative renewable material is in the
form of a microbial cellulose fibers blended with acacia gum, a natural binder
which has no harmful effects to the environment unlike the formaldehyde. A plant
cellulose fiber in the form of recycle newspaper may be added or combined in

making the fiberboard.

The ideal alternative to carbon rich industrial materials is the use of a
microbial cellulose fibers blending it with acacia gum, a natural binder and plant

cellulose fiber in the form of recycled newspaper.

The combination of microbial cellulose fibers with acacia gum and
recycled newspaper is encouraging and is a unique innovation for material
recycling which can be turned into structural overiays / boards and ceilings. The
main advantage of using natural fibers is their high energy-absorbing capacity
resulting from their low modulus of elasticity. The microbial cellulose fibers have
inherent tensile strength because of its ultra-fine highly pure nano-fibrillary

network structures.

The high availability of microbial and plant cellulose fibers constitute a
good opportunity for the development of sustainable methods for producing eco-
friendly panel boards for building materials. Compared to the existing boards
reinforced with cement and sand, composites containing microbial cellulose
fibers, acacia gum and recycled plant fibers offer a comparable good mechanical

properties that does not generate waste residues.
Summary of the Invention

This invention pertains to a cellulose fiber board for use as a green
substitute in the construction industry. The cellulose fiber board has a unique
composition and proven to have insulation, acoustic and strength properties to
serve the construction industry. The extraordinary mechanical properties of the
cellulose fiberboard can be explained to the compiementing and compatibility and

good bonding of the individual components. The microbial cellulose fibers are

PCT/PH2016/000007
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characterized by high purity, strength and moldability. In addition, the cellulose
fibrils are highly insoluble and inelastic and because of their molecular

configuration have a tensile strength comparable to steel.

The microbial cellulose fiber is stable to chemicals and at high
temperatures. The Young's modulus for microbial cellulose fibers have been
reported to be as high as 15 GP'a across the plane of the sheet, whereas the
highest Young's attained in the past by polymeric films or sheets is less than 10
GP’a. The very high Young's modulus of this material must be ascribed to its

super molecular strength.

The acacia gum, a natural resin that contains arabin, a sticky semi-fluid
from the bark of acacia trees, served as the binder, emulsifier and stabilizer to the
microbial cellulose fiber. A study showed that acacia gum satisfies the major

physicochemical properties suitable for sand binders in foundry.

The combined microbial cellulose fibers and acacia gum product exhibit
the required strength and serve as the backbone of the invention. Actually,
microbial cellulose-acacia gum fiber board can stand alone for industrial
application. However, reinforcement with recycled newspaper fibers improved the

usefulness of the cellulose board.

The strengthening of recycled waste fibers (old newspaper) with microbial
cellulose fiber in the development of the cellulose fiber board is considered an
opportunity for the sustainable management of urban waste. Reduction of carbon
footprints in the atmosphere can be achieved. The data taken from
Environmental Building News (2005) highlight some of the key environmental
impacts of selected insulation types. Results showed that piant cellulose fibers in
the form of old newspaper and telephone directories and cottons gave pollution
free manufactures; while fiberglass, polyurethane foams and mineral wool gave
emissions and high energy use during manufacture. In manufacturing products,
the energy is referred to as embodied energy. High embodied energy signifies

higher potential negative impact on the environment. Cellulose fiber insulation is



WO 2017/123104 PCT/PH2016/000007

10

15

20

25

30

energy efficient compared to fiberglass. with times more embodied energy, and
for foam with 60 times more embodied energy. Ceilulose then is an efficient

energy saver reducing greenhouse gases.

The present invention has developed an innovative and unique “All
Natural Cellulose Fiber Board”, a combination of microbial cellulose fiber, acacia
gum and recycled newspaper, an ideal candidate for the new generation of

construction and industrial materials. The first of its kind.
Detailed Description

This description is based on a preferred setting divided into the following
sections: culture medium ingredients, devices used, processing and drying

equipment used for the final product.

Nata de Coco is spun by Acetobacterxylinum bacteria by static
fermentation. It is produced by culturing these bacteria in coconut milk media.
The structure itself is made from a pure cellulose which is biocompatible and
used as food delicacies here in our country. The processed nata de coco is non-
toxic and non allergenic. There is no industrial hazard in the production of nata de

COCO.

The active ingredient used as preservative to prevent decomposition and
deterioration of the nata de cocois monolaurin. Monolaurin is derived from
coconut oil and prepared into monoester of lauric acid. In 1965 Monolaurin has

been placed on the list of GRAS (“generally recognized as safe,

To produce nata de coco cellulose, the ingredients are the following:
sugar, water, acetic acid, mother liquor (Acetobacterxylinum bacteria), and
coconut milk. Ingredients are mixed and cultured on a plastic tray in a room with a
controlled temperature. The allowable temperature for this cellulose to grow is
28°C — 38°C. The yield of product with high cellulose content is very vital for

tensile strength of the final product. The cellulose will be harvested on the 7" day
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to yield a good quality. This will undergo a cleaning process by removing the
white gelatinous base part of the pellicle utilizing a plastic scrapper or splitting
machine. The cleaned pellicle wili be check for its cellulose consistency, damage,
opacity, tear, cellulose contamination and discoloration using a quality control

light with white bulb.

The pellicles that passed in the quality control inspection will undergo
deacidification process. This process pertains to the washing of cellulose peliicle
with water until desired pH 7.4 is attained with the use of a pH meter. The
deacidified pellicle will be placed properly in the cutting board by using a
pneumatic or mechanical padlock puncher and cutting blade. The size of the
coco cellulose is approximately 2-3" x 5. The pre-cut nata de coco will undergo
boiling in water for 20 minutes. Then it is set aside to cool environment. Once
cooled, the nata de coco will undergo dehydration by placing the nata de coco in
the manual pressing machine or conveyor type presser. Manually press the nata
de coco pellicles until the water in the pellicle is extracted. Finally, the nata de
coco will be cut, punctured and crushed to microsized particle -- microbial

cellulose fibers.
Processing of the cellulose fiber board

The initial process is to compound the microbial cellulose fiber with acacia
gum using a mechanical mixer for a duration depending upon the volume. The
microbial cellulose fiber-acacia gum mixture is placed on a tray, leveled and
exposed to an air drying equipment at 70°C until the product is dry. This is
followed by mechanical pressing. ‘During the drying process of microbial cellulose
fiber, most fibers arrange parallel to each other and form layered sheets adding to
high stability and strength because of the formation of more hydrogen bonds
among the fibers.

The next step is pulping shredded recycled newspaper by soaking in
warm water overnight and with enough water blended the next day. The pulp is

ligno cellulose fibrous material. The pulp, microbial cellulose fibers and acacia

PCT/PH2016/000007
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gum are mixed using the mechanical mixer until you obtain a pasty consistency.
This mixture is lined and leveled on top of the dried microbial cellulose fiber-
acacia gum composite. This 2 layered composite will also be exposed to an air

drying equipment at 70°C until the product is dry. This is followed by mechanical

pressing.

The final process is to prepare another microbial cellulose fiber-acacia
gum mixture and lined it on top of the pulp-microbial cellulose fiber-acacia gum
layer and exposed to an air drying equipment at 70°C until the product is dry
followed by mechanical pressing. This is the final product - an all natural
cellulose fiberboard. The preferred thickness of the fiberboard is 12 mm to 18 mm
and the standard size is 4 x 8 feet. However, the thickness and size of the
fiberboard is not limited to the aforementioned dimensions and may vary

depending on the requirements of the industry.

While specific embodiments have been disclosed, these should not be
interpreted as limitations of scope of the subject invention, the true spirit and
scope of which being defined by the appended claims.

PCT/PH2016/000007
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CLAIMS
1. An all natural cellulose fiberboard composition comprising a microbial
cellulose fiber bonded with a bonding agent wherein the microbial

5 cellulose fiber is derived from nata de coco.

2. An all natural cellulose fiberboard composition comprising the following

components:
a. Microbial celiulose fiber 52-90%
10 b. Bonding agent 10-48%

3. An all natural cellulose fiberboard composition as in claim 1 wherein the

bonding agent is acacia gum.

15 4. An all natural cellulose fiberboard composition as in claim 1 wherein a

plant cellulose fiber is added to the composition and bonded thereto.

5. An all natural cellulose fiberboard composition comprising the following

components:

20 a. Microbial cellulose fiber 40-60%
b. Bonding agent 15-25%
c. Plant cellulose fiber 30-50%

6. An all natural cellulose fiberboard as in claims 4 or 5 wherein the plant

25 cellulose fiber is in the form of a recycled shredded newspaper.

7. An all natural cellulose fiberboard made in accordance with the following

process steps:

30 a) Compounding the microbial cellulose fiber with acacia gum using a

mechanical mixer for a duration depending upon the volume:
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Placing the microbial cellulose fiber-acacia gum mixture on a tray,
leveled and exposed to an air drying equipment at 70°C until the
product is dry.

Mechanically pressing the composition whereby during the drying
process of microbial cellulose fiber, most fibers arrange parallel to
each other and form layered sheets adding to high stability and
strength because of the formation of more hydrogen bonds among the
fibers;

Pulping shredded recycled newspaper by soaking in warm water
overnight and with enough water blended the next day wherein the
pulp is ligno cellulose fibrous material.

Mixing the pulp, microbial cellulose fibers and acacia gum using the
mechanical mixer until a pasty consistency is obtained.

Lining and leveling up the mixture on top of the dried microbial
cellulose fiber-acacia gum composite whereby the 2 layered
composite is exposed to an air drying equipment at 70°C until the
product is dry;

Subjecting the composite to mechanical pressing;

Preparing another microbial cellulose fiber-acacia gum mixture and
lining it up on top of the pulp-microbial cellulose fiber-acacia gum
layer,

Exposing the composite to an air drying equipment at 70 degrees
Centigrade until the product is dry;

Subjecting the composite to mechanical pressing.
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. An all natural cellulose fiberboard comprising a composition which

comprises a microbial cellulose fiber bonded with an acacia gum bonding
agent wherein the microbial cellulose fiber is derived from nata de coco.

. An all natural cellulose fiberboard as in claim 1 comprising a composition

which comprises the following components:
a. Microbial cellulose fiber derived from nata de coco 52-90%
b. Acacia gum bonding agent 10-48%

. An all natural cellulose fiberboard as in claim 1 wherein a plant cellulose

fiber is added to the composition of the microbial cellulose fiber derived
from nata de coco and acacia gum bonding agent and bonded thereto.

. An all natural cellulose fiberboard as in claim 1 comprising a composition

which comprises the following components:

a. Microbial cellulose fiber derived from nata de coco 40-60%
b.  Acacia gum bonding agent 15-25%
c. Plant cellulose fiber 30-50%

. An all natural cellulose fiberboard as in claims 3 or 4 wherein the plant

cellulose fiber is in the form of a recycled shredded newspaper.

. A process of manufacturing an all natural cellulose fiberboard as in claim

1 comprising the following process steps:

a. Compounding the microbial cellulose fiber derived from nata de coco
with acacia gum using a mechanical mixer for a duration depending
upon the volume;

b. Placing the microbial cellulose fiber-acacia gum mixture on a tray,
leveled and exposed to an air drying equipment at 70°C until the
product is dry;

¢. Mechanically pressing the composition whereby during the drying
process of microbial cellulose fiber, most fibers arrange parallel to
each other and form layered sheets adding to high stability and

10
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strength because of the formation of more hydrogen bonds among the
fibers, v

Pulping shredded recycled newspaper by soaking in warm water
overnight and with enough water blended the next day wherein the
pulp is ligno cellulose fibrous material;

Mixing the pulp, microbial cellulose fibers and acacia gum using the

‘mechanical mixer until a pasty consistency is obtained;

Lining and leveling up the mixture on top of the dried microbial
cellulose fiber-acacia gum composite whereby the 2 layered
composite is exposed to an air drying equipment at 70°C until the
product is dry;

Subjecting the composite to mechanical pressing;

Preparing another microbial cellulose fiber-acacia gum mixture and
lining it up on top of the pulp-microbial cellulose fiber-acacia gum
layer;

Exposing the composite to an air drying equipment at 70 degrees
Centigrade until the product is dry; and

Subjecting the composite to mechanical pressing.

11
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STATEMENT UNDER ARTICLE 19(1)

Reference: International Search Report mailed on 21 March 2017 (21-03-2017)
in respect of PCT/PH2016/000007 with international filing date of 22 September
2016 (22-09-2016)

1. Amendments to claims 1-2 and 4-5 wherein an all natural cellulose
fiberboard is claimed instead of merely a composition, and specify that the
microbial cellulose fiber is derived from nata de coco and the bonding

agent is acacia_gum, define the invention with clarity and make the
subject-matter of claims 1-2 and 4-5 novel and inventive over cited
references D1 and D2. Further, the subject-matter of amended claim 1 is
now supported by the description and solves the problem underlying the
invention.

2. The amendment to claim 7 as a process claim of manufacturing the
fiberboard of claim 1 renders claim 7 clear, novel and inventive over the
available prior art since manufacturing of a novel and inventive product
(cellulose fiberboard of claim 1) represents a novel and inventive method

claim.

12
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