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Introduction

This booklet is based on the research results of collaborative
research conducted by Tama Art University from 2001 to
2015 titled “Construction of a System for Utilizing Banana
and Untapped Fibers.” This study utilized the pseudostems
(also known as false stems), which would otherwise be cut down
and discarded, of banana plants grown in the tropics whose
fruit had been harvested. The goal was to develop a system
that produces textiles and transfer that technology to develop-
ing countries. This study’s predecessor was the Banana Green
Gold Project, started in 1998, and lead Tama Art University to
conduct collaborative research that considers the development
of both banana paper and new textiles.

The bananas eaten around the world are grown in tropical
and subtropical regions, and most of these regions are in devel-
oping countries. The members of this project recycled banana
plants that were previously cut down and disposed of after
their fruit was harvested with the goal of developing materials
and techniques along with building a system that produces not
just paper but yarn and woven cloth as well. The first task we
undertook was to learn from the techniques intrinsic to tradi-
tional dyeing and weaving in Asian cultures, such as those that
utilize abaca (variety of banana native to the Philippines) and basho
(variety of banana found in Okinawa). With the cooperation of the
Tokyo Metropolitan Industrial Technology Research Institute,
we also sought out methods to take advantage of banana fibers
from two directions: one being yarn, cloth and papermaking
done by hand, and the other being spinning, weaving and
paper manufacturing performed on an industrial level. Based
on these types of research, educational programs and activities
for the Banana Textile Project were implemented on and off
campus. In 2008, seminars and workshops were conducted in
Uganda and Rwanda. Banana textile outreach activities also
extended to the Philippines and Laos and the network was
expanded, which has led us to today.

This booklet introduces methods of extracting banana
fibers in addition to yarn, cloth and papermaking with the
purpose of having a larger number of people understand
banana textiles. There are various techniques for creating
banana textiles, from primitive methods using simple tools
to industrial level means utilizing a wide range of equipment.
As there are said to be over 300 varieties of banana in the
world that can be used as raw material, we hope that these
methods can be utilized and tailored to the specific environ-
mental, economic and technical conditions of a region. For
the results of this academic study, please refer to the fol-
lowing Tama Art University journal publications, which list
various experiments and data.

“Tama Art University Research Bulletin”
2003, Vol. 18, pp. 155-161.
20035, Vol. 20, pp. 171-185.
2012, Vol. 27, pp. 187-199.
2014, Vol. 29, pp. 151-170.
2015, Vol. 30
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| Fig.3 /NFFf##fE | Banana fibers

Composition of Banana Plants

Bananas are plants in the Musaceae family, genus Musa, and
the fruit can be eaten raw or cooked. According to the Food
and Agriculture Organization Statistical Database (FAOSTAT)
of the United Nations, annual worldwide production in 2013
was 106,714,205 tons of bananas for raw consumption, and
37,877,805 tons of plantains for cooking. From this it is clear
to see how bananas are consumed on a daily basis. Bananas
are grown on a large scale on plantations in tropical regions in
Asian countries and in Latin America, and are also cultivated as
a staple food in African countries (Fig. 1). Some regions eat not
only the fruit of the banana but also part of the flower. Leaves
have other uses such as for plates or wrapping and steaming
food. Banana plants can reach several meters in height, and
while they may look like trees, the parts of the herbaceous plant
that grow tall are actually multilayered leaf sheaths called pseu-
dostems. A banana stalk will only produce fruit once, yet it can
be cultivated cyclically. Once a mother stem is planted, it will
shallowly take root and fruit can be repeatedly harvested for
over twenty years. Once a pseudostem that has already born
fruit is cut down, a new stem will sprout from the base of the
plant and oblong leave blades will grow out of the tip of the
pseudostem. By looking at the cross section of a pseudostem,
one can see many layers of tightly packed leaf sheaths forming
(Fig.2). This part of the plant is very fibrous (Fig. 3). The fibers in
the outer layers are stiff, the ones in the inner layers are soft, and
a small amount of fibers are contained within the core. Once the
outermost layers are stripped off, they can be used for skin or

thin thread-like material in projects such as handcrafts (Fig. 4).

X | Fig.2 NFFOfRZEWTE | Cross-section of banana pseudostems

| Fig.4 /N DOBZSEZ | Outer skin of banana pseudostems
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Extract Banana Fibers
After the fruit is harvested, the pseudostems are cut down and the
fibers are extracted. Because Tama Art University is unfortunately
not located in a region where bananas can be grown, experiments
are conducted with portions of pseudostems sent from research
collaborators in Okinawa and Amami Oshima. The stems from
these regions have had their fruit harvested or have been blown
over by typhoons. There were also times when we traveled to
regions such as Uganda, Rwanda, the Philippines and Laos and
extracted fibers together with the local community. There are
several approaches for extracting banana fibers, for example:
1. An efficient method that uses an electric banana fiber extractor;
2.The process of boiling fibers in a natural alkaline solution (lye)
and extracting them by hand, as is done with the Okinawan
bashofu; and 3. The method of hand stripping raw fibers without
boiling them, as is done with pineapple fibers in the Philippines.
The advantages of the method of stripping raw fibers
are that it is an ecological approach which does not use elec-
tricity and that solid, white, translucent fibers that do not
discolor can be extracted. Conversely, using a banana fiber
extractor means being able to efficiently extract fibers in a
shorter amount of time. Tama Art University uses a small-
scale extractor made in India by Riddhi Enterprise (Fig. 5).

[Steps for Hand Extracting Raw Fibers]

1. Prepare the workbench. (A desk or a board propped up verti-
cally against a wall can also be used.) Workers are advised to
wear work clothes to protect their clothes and skin from
the juices excreted from pseudostems. Those with sensi-
tive or thin skin should wear rubber gloves.

2. Prepare the banana pseudostems (Fig. 6). Cut off the dam-
aged parts on the top and bottom with a saw and peel
off the outermost layer. Pieces are easier to handle when
about 120cm in length.

3. Peel off the layers one by one (Fig. 7). Separate layers into
vertical strips about 5-10cm in length using a spatula or
a scraper. It is advisable to make the length and width of
the strips a size manageable for workers.

4. Split the strips into two pieces: front (side facing outward)
and back (side facing core of stem) (Fig.8). Banana fibers are
mainly contained in the front. The back also contains fibers,
but because they are easily torn and only a small amount
can be obtained, this part is dried and then used for other
purposes such as being made into string-like material.

5. Face the freshly split side up and hold one end (base side)
of the strip with one hand. Scrape off impurities from the
fibers using a bamboo spatula or plastic squeegee (Fig. 9).
Be careful as scraping too hard can cause the fibers to
become tangled and shred. Once the impurities have been
sufficiently removed by flipping the strip over and chang-
ing directions while scraping, white, transparent fibers
can be extracted (Fig.10).

6. Dry the fibers. The bases and tips of the extracted fibers
should be collected so they are all facing the same direc-
tion and a suitable amount should be bundled.
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Banana fiber extractor made in India

| Fig.6 /SFHB%

Banana pseudostems

X | Fig.7 NFFHBEZFK

Peeling layers of banana pseudostems

| Fig.8 sMULAZ2 T2

Dividing outer and inner skin of banana pseudostems

| Fig.10 /N -k
Banana fibers
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| Fig.9 AHzls

Extracting banana fibers and remove impurities

| Fig.11 Hbhi- X o

Banana fiber extraction using machine

[Steps for Machine Extracting Raw Fibers]

. Because moisture and impurities from the pseudostems fly

and splatter around during fiber extraction, workers are
advised to wear work clothes. Those with sensitive or thin
skin should wear rubber gloves, goggles and boots to pro-
tect the entire body, including the face, hands and arms.

2. Prepare the banana pseudostems. Cut off the damaged

AW

parts on the top and bottom with a saw and peel off the
outermost layer. Pieces are easier to handle when about
120cm in length.

. Peel off the layers one by one.
. Separate layers into vertical strips about 10cm in length

using a spatula or a scraper. Make the width a size easy to
work with.

5. Turn on the banana fiber extractor.

N

o5

. When the strips of pseudostem are inserted into the

machine, they are compressed and scraped and only
fibers are extracted (Fig. 11). If debris is stuck to the fibers,
remove by shaking or washing them off.

. Collect the fibers and line up the bases and the tips, dry

them, and bundle a suitable amount.

Construction of a System for Utilizing Banana and Untapped Fibers
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| Fig.12-a, b, ¢ #HDOVED T | Steps of making a 2-ply banana string:
twisting each bunch of banana fiber and plying together

Method for Softening Banana Fibers

When not boiled, banana fibers extracted by machine or
stripped by hand are coarse and stiff. This does not pose a
problem if they are used for rope or string, yet it is necessary
to soften the fibers in order to make handspun or machine-
spun yarn. First the material stuck to the fibers is removed
and the fibers are scoured to separate them. When sodium
hydroxide is used to treat the fibers, disposing of the result-
ing alkali waste inevitably pollutes the environment. To avoid
this, Marseilles soap is used for scouring. As a result of this
treatment, the fibers become smoother and more flexible.

[Steps]

1. Prepare banana fibers.

2. Prepare a 1% Marseilles soap solution (about pH 10) with a
30:1 ratio of solution to fiber (ex. 30L of solution for 1kg of fiber).

3. Immerse the fibers in the solution and boil for about 30
minutes.

4. Rinse in water.

S. Dry.

Make Rope or String
Twisting together the bundled banana fibers can yield any-
thing from thick cords, such as rope, to thin strings, such as
shoelaces. Depending on the purpose, scoured or unscoured
fibers can be selected.

[Steps]

1. Prepare two bunches of either scoured or unscoured bun-
dled fibers.

2. Secure one end of the fibers with a clamp or by having
someone hold it in place and twist one bunch in either
the S or Z direction. Do the same with the other bunch,
twisting in the same direction as before (Fig.12-a).

3. To complete the rope or string (Fig.12-c), combine the two
bunches by twisting them together in the opposite direc-
tion (Fig.12-b). (For example, if the two individual bundles are

twisted in the S direction, combine the bundles by twisting in the

Z direction).
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Join Yarn

Thin yarn suitable for fabrics can also be made from banana
fibers. There are two methods for creating this kind of
yarn: joining and spinning. The method of tying or twisting
together two fibers to create yarn is called joining. Tradition-
ally ramie, hemp, abaca, pineapple, basho and kuzu (Japa-
nese arrowroot) fibers are joined to make yarn. Although this
method is very time consuming, it produces yarn that brings
out the luster of the banana fibers.

[Steps]

1. Take a bunch of fibers and tear the fibers from the base
to the tip to create the desired thickness for the yarn to be
made. Be careful to make the thicknesses uniform. If there
are any impurities stuck to the fibers, remove them at this
time. Make sure to always line up the strands in the same
direction when connecting the tip of each fiber to the base
of another fiber. Lightly moisten the fibers using a spray
bottle of water.

2. Connecting Method Part 1: Weaver’s knot—Method of join-

ing warp yarn for fabric and tying small knots that are diffi-
cult to undo (Fig.13-a, b, ¢, d).
Connecting Method Part 2: Ply-joining— Method without
tying knots. Line up the fibers base to tip, overlap the
ends about 1cm and twist the bases together with the tips.
Lay down the ends in the same direction and twist them
in the opposite direction.

3. After joining the yarn, twist as needed. If the yarn is used
for warp yarn, twisting increases its strength.

o7 Construction of a System for Utilizing Banana and Untapped Fibers
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Disentangle Fibers

Banana fibers must be sufficiently disentangled in order to
make handspun or machine-spun yarn. While fibers are sep-
arated in the scouring process, further opening and carding
is required to make yarn. Through Tama Art University’s
collaboration with IKEGAMI KIKAI Co., Ltd., an opening
and carding machine (M32S-S00R by IKEGAMI KIKAI) was
developed that allows for opening and carding treatments to
be performed simultaneously (Fig. 14). When cut-up pieces of
fiber are inserted into the machine, softer, cotton-like sheets
and slivers are created. These sheets are used for nonwoven
cloth. If a machine such as this is not available, a similar treat-
ment can be performed using hand carders.

X| | Fig.14 BA#H—F#E

Opening and carding machine

| Fig.15 AiRizUTc o e
Web of banana fiber

| Fig.16 /NFFHHEDFHIE
Hand spinning of banana fibers
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Make Handspun Yarn

Yarn is made by gradually drawing out the cotton-like fibers
and spinning them. Unlike with joined yarn, banana fibers are
cut into short lengths. Because of this, handspun yarn that
contains banana fibers characteristically forms fuzz. It is pos-
sible to make handmade yarn with 100% banana fiber, but
blending in cotton and hemp fibers makes yarn smoother.

[Steps]

1. Prepare the cotton-like fibers with a device such as hand card-
ers or an opening and carding machine (Fig. 15). The quality
of the yarn varies depending on the length the banana fibers
are cut and the percentage of other fibers being blended.
Make preparations for the desired type of yarn.

2. Spin yarn using a device such as a spindle and spinning
wheel made for handmade yarn (Fig. 16).

Make Banana and Cotton Blended Yarn

We have been working to create a cotton blend yarn with
increased banana fiber content. The feel of the yarn differs
depending on the ratio of banana and cotton fibers blended.
The higher the ratio of banana fibers in machine-spun yarn,
the more the characteristics of banana fibers are brought
out; however, because greater amounts of banana fibers
unavoidably increase fuzz and stiffness, we use several dif-
ferent mixing ratios to create the yarn.

[Steps]

1. Put the selected ratio of banana fibers (opened 4cm or less)
and cotton fibers into the machine.

2. Mix and beat cotton and prepare lap: Mix the banana
and cotton fibers and make into a sheet.

3. Card and create slivers: Line up the fibers in the same direc-
tion and make string-like slivers (uniform bunches of fibers).

4. Draw: Combine several of the slivers and make them uniform.

5. Rove: Twist while stretching and drawing out slivers to
make rove.

6. Spin: Twist rove while stretching and drawing out further.

7. Wind: Wind the finished yarn around a bobbin.

Through this process, we produced No. 7 and No. 10 sin-
gle-ply yarn with three blending ratios (20%, 30%, and 50%
banana fiber) (Fig.17). The lower the ratio of banana fibers
blended, the higher the ability of making thin yarn. Using
20% banana fiber content, we achieved blended thread as
thin as No. 20 single-ply. Furthermore, once we managed
to manufacture No. 10 single-ply blended yarn with 50%
banana fiber content, it made it possible for us to create
cloth for clothing.

09 Construction of a System for Utilizing Banana and Untapped Fibers



| Fig.17 /N LA DA R

Banana and cotton blended yarn

| Fig.19 ¥WVEFEORIAN—%ES
Preparing a bunch of combed banana fibers
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| Fig.18 /S #iffeatis %z 2

Combing banana fibers

| Fig.20 Z74/N—
A sliver of banana fibers

Create Blended Yarn Containing Banana Fiber

We applied the method of manufacturing machine-spun yarn
with long fiber in order to produce blended yarn that mixes
banana fibers with a second material, such as silk, linen, or
ramie. With this method, the yarn takes advantage of the
sheen and solid texture of banana fibers by leaving the banana
fibers long, unlike when blending banana fibers with cotton.
Through our research, we succeeded in creating blended yarn
with 95% banana fiber and 5% ramie as well as a banana
ramie 50/50 blend.

[Steps]

1. Soften: Soften by crushing banana fibers through passing
them between two rollers.

2. Hackle: Card fibers to straighten. Use an apparatus with
a myriad of needles set on a plate (Fig. 18).

3. Extend: Using a gilling machine, create slivers (uniform
bunches of fibers) (Fig. 19, 20).

4. Rove: Twist while stretching and drawing out slivers to
make rove.

5. Spin: Complete yarn by twisting the rove while stretching
and drawing out further. Wind the finished yarn around a
bobbin.
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| Fig.21 NFFTXRRANV BT i

Banana textile 1: Fabric to be clothed in

| Fig.23 NFFFXREANV3
Banana textile 3: Mat

From Yarn to Cloth

As a result of developing materials, we created hand-stripped
joined yarn with banana fibers, and 100% banana fiber hand-
spun yarn. For the machine-spun yarn, we produced No. 10
single and two-ply blended yarn using banana fibers and cot-
ton, the No. 7 single and two-ply yarn, and other blends such
as banana and ramie fiber. In order to make clothes from the
fibers and yarn developed in this study and to utilize them in
society, we integrated these materials into curriculums at our
university and graduate school, such as through graduation
projects in textile education, into design research by members
of the faculty, and in both Japan and regions abroad. By doing

this, we obtained a ripple effect from the research results.

|
| Fig.24 NFFFXREAV4 38
Banana textile 4: Mat
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[Fig.21] Banana textile 1: Fabric to be clothed in

warp: 10/2s, 50/50 banana/cotton blended yarn, 16/cm
weft: 7/1s, 50/50 banana/cotton blended yarn, 10/cm
weave structure: twill weave | dye: synthetic dyes
created by Kyoko Hashimoto | year: 2015

[Fig.22] Banana textile 2: Interior fabric

warp: silk yarn, 36/cm

weft: banana fiber (yarn with weaver’s knots), 24/cm
weave structure: plain weave

created by Rurugan sa Tubod Foundation,

Puerto Princesa, the Republic of the Philippines

year: 2015

[Fig.23] Banana textile 3: Mat

warp: jute yarn, 2.5/cm | weft: 50/50 banana/ramie
blended yarn, 95/5 banana/ ramie blended yarn 10/cm
weave structure: weft-face plain weave | dye: natural dyes
created by Yuka Kawai | year: 2015

[Fig.24] Banana textile 4: Mat

warp: 16/5s, linen yarn, 6/cm

weft: hand-spun yarn (100% banana), 8/cm

weave structure: multiple weave | dye: natural dyes
created by Hiroko Takano | year: 2009

[Fig.25)] Banana textile 5: Hat, Bag

warp: 7/2s, 50/50 banana/cotton blended yarn, 10/cm
weft: 7/1s, 50/50 banana/cotton blended yarn, 7/cm
weave structure: plain weave

dye: silk screen printing with synthetic dyes

created by Tadashi Takahashi | year: 2015

[Fig.26] Banana textile 6: Happi coat

warp: 20/3s, 20/80 banana/cotton blended yarn, 16/cm
weft: 7sx2, 20/80 banana/cotton blended yarn, 12/cm
weave structure: twill weave | dye: synthetic dyes
created by Mariko Kobayashi | year: 2008
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Banana textile 5: Hat, Bag
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Banana textile 6: Happi coat

Method for Softening Banana Fiber Fabric

The surfaces of banana fiber fabrics produce a lot of fuzz,
and feel rough and lack softness. Therefore, a processing
method that improves flexibility and removes fuzz is neces-
sary for the fibers to be used in clothing.

First remove material adhered to the fibers and separate
them. Next, perform alkaline scouring and enzyme reduction
processing in order to remove fuzz and enhance fiber flexibil-
ity. The result of the processing is clothing fabric with a satis-
fying texture with the look of unique, natural banana fibers.

[Steps]
1. Alkaline scouring
Prepare banana fiber fabric.
Immerse fibers in a 3g/L sodium hydroxide solution (bath
ratio 1:50), heat scouring liquid to 95°C and treat for 90
minutes — rinse in hot water — rinse in cold water —
neutralize with acetic acid — rinse in cold water — dry
2. Enzyme reduction processing
In a 3g/L concentration of cellulase enzyme, which
reduces the cellulose components, bath ratio 1:50, treat
fibers at 50°C for 90 minutes — rinse in hot water —

rinse in cold water — dry

13 Construction of a System for Utilizing Banana and Untapped Fibers
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Nonwoven Fabric

Nonwoven fabric refers to cloth-like material that is neither
woven nor knitted. Nonwoven fabrics have a porous struc-
ture and are characterized by their breathable, filterable, and
moisture retaining qualities. Depending on their application,
nonwoven fabric can be processed to be flexible like felt or
tough like a board. Through the use of existing manufactur-
ing techniques for nonwoven fabrics, it has been found that
banana fibers can be used to produce nonwoven fabrics and
boards (Fig.27). This section explains how to make nonwo-
ven fabrics using a pressing machine or an iron.

[Steps]

1. Prepare banana fibers. Fibers can also be dyed beforehand.

2. Mix the banana fibers, which have been cut up into
approximately 5cm long pieces, with heat-adhesive fibers
(Fig.28, 29) (80:20 ratio) and put them in an opening and
carding machine or use hand carders (Fig.30). For the
heat-adhesive fibers, use a substance with biodegrading
capabilities such as polylactic acid fiber or sheath-core
polyester fiber (melting point 110°C).

3. Prepare sheets by laminating them to the necessary thickness.

4. Insert the sheets into the pressing machine (Fig.31). The
fibers will stick to each other through thermocompression
bonding. If a pressing machine is not available, thermo-
compression bonding can also be performed manually
with an iron.

[Fig. 32] Nonwoven fabric 1: Toy

created by Aiko Inami | year: 2008

[Fig. 33] Nonwoven fabric 2: Box for transportation of the banana
created by Ayano Tanaka | year: 2007

Because banana fiber nonwoven fabric also has particularly
excellent tensile strength, it is expected that the fabric will
be utilized for various industrial materials. Details on the
experiment results of the application of nonwoven fabric
in industrial materials are listed in the Tama Art University
Research Bulletin.

| Fig.27 /NFFR—F
Banana boards made of banana and
heat-adhesive fibers
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| Fig.28 /\*%fﬁ&#&(scmﬂm:mb)

Cut banana fibers into approximately Scm

| Fig.29 /N7 iififfe & BB e

Banana and heat-adhesive fibers

| Fig.30 BA#ko —F#&Ick 2y —MER
Making a sheet by opening and carding machine

| Fig.31 ¥—Me7VAKITIFA TS

Inserting the sheet into the pressing machine

| Fig32 Rl 58

Nonwoven fabric 1: Toy

| Fig.33 A2 ~NFFHEA Ry 22

Nonwoven fabric 2: Box for transportation of the banana
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| Fig.34 &—L >4 —¢—%— | Hollander beater

Handmade Banana Paper

During the production of handmade banana paper, it is pos-
sible to create various types of paper with different colors,
feelings, thicknesses, textures and strengths through pro-
cesses such as pulping and treating the fibers with an alkaline
solution. There is no manual when it comes to methods for
straining and drying pulp in papermaking by hand; paper is
created through experimenting with materials and tools to
create the kind of paper desired. This section presents the
basic process for pulping banana fibers and creating paper.

[Steps]

1. Cut banana fibers into 2-3cm pieces.

2. Boil the cut up banana fibers in an alkaline solution (plant-de-
rived lye or sodium carbonate) for about 60 to 90 minutes.

3. Clean the boiled fibers.

4. Beat the fibers with a Hollander beater and begin the pulp-
ing process (Fig. 34). If a beater is not available, use an object
such as a stick to beat the fibers until they become soft.

5. Put the appropriate amount of water and fibers that have
undergone pulping (stock) into a water tank (for A4 size
paper, a commercially sold plastic bin meant for storing clothes can
be used) and stir well. Add an appropriate amount of neri.
Neri is the vicious component extracted from the roots of
the aibika plant. However, Tama Art University uses either
lab created neri or the viscous components contained in
vegetables that are easier to purchase, such as okra. Neri
is used with the aim of dispersing the stock throughout the
water and delaying sedimentation.

6. Prepare papermaking mesh (such as one with an aluminum
frame on a polyethylene net) the size of the paper desired.

7. Hold the papermaking mesh with both hands, dip it into
the water tank where the water and paper stock have been
mixed well, and scoop up the stock (Fig. 35). Once a majority
of the water has drained through the net, use a wet-dry vac-
uum cleaner to further draw out moisture. Remove the wet
paper from the papermaking mesh and arrange and line up
the pieces on plywood with a brush.

8. Place plywood planks in the sun to dry (Fig. 36).

[Fig. 37] Handmade paper: Letterset

created by Ko Kashiwagi, Hiroko Takano,
Yutaro Ogawa, Chihiro Hayashi | year: 2015

| Fig.35 4

Banana papermaking by hand
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| Fig.36 #¥:# | Drying banana paper
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| Fig.37 FWSNFFR—8—1V&—Ly}
Handmade paper: Letterset

Machine-made Banana Paper

This booklet is made of 100% machine-made banana paper.
The paper production for this booklet was contracted out to
Obata Seishijo Co., Ltd. The company is located in Echizen
City, Fukui Prefecture, a region known for its long history in
papermaking. Obata Seishijo had a track record for selling
paper manufactured with approximately 20% banana fiber
content, but had yet to realize the production of paper made
of 100% banana fibers. We requested the production of paper
for this booklet after experimenting with types of paper to
mass-produce machine-made paper made of 100% banana
fiber that is printable and that has consistent quality. When it
comes to printing, because inkjet and laser printers and off-
set printing are commonly used, the printing applicability of
banana fiber paper was tested and verified for each, which led
to the successful printing of this booklet. In order to preserve
the features of the banana fibers and minimize the amount of
chemicals used, the fibers were not bleached.

[Steps]

1. Pulp Banana Fibers: pulverize = boil — rinse in water
(Fig. 38) — disentangle fibers — beat (Fig.39) — prepare
sizing agent

2. Papermaking: Use a paper machine to continuously make
paper (Fig. 40).

3. Surface Treatment: Coat and calender paper as necessary
(Fig. 41).

[Fig. 42] Machine-made paper: Certificate
printing: ink-jet printer
created by Yuko Fukatsu | year: 2015

As is evidenced by the steps above, it is possible to use

machine-made banana paper not just for household inkjet
and laser printers, but also for offset printing.
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| Fig.41 AV ¥Z—piTL | Calendaring treatment for the surface of banana paper
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Machine-made paper: Certificate
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The Future of Banana Textiles
The Banana Textile Study and Project has been conducted
with a collaborative research grant provided by Tama Art
University. Through fourteen years of collaborative research,
we succeeded in constructing a system that creates paper,
yarn, and fabric from untapped banana fibers. The research
results have facilitated the production of various types of
textile products through design education at Tama Art Uni-
versity and collaborative research with local communities. In
this research, we were able to gain comprehensive knowledge
through the involvement of researchers in and out of Tama
Art University spanning across different academic fields. We
hope that the system constructed will cause an even greater
ripple effect in the future on activities and projects rooted in
local communities. We believe what will lead us to the next
level is creating new community-based products with the
local people while sharing experiences and technology with
the people who harvest bananas in tropical and subtropi-
cal regions. During research and development for study, we
received cooperation from everyone in the local communities,
overcoming both cultural and national boundaries.

Last but certainly not least, we would like to express our
deepest gratitude to all of those involved for their support
and for making the outcomes of this study possible.

[Raw Material Suppliers]

Banana Plants: Sekisenshoku Kogei

Banana Fibers: TAISHOBOSEKI Industries, Ltd.

[Spinning Contractors]

Spinning Processing: Shinnaigai Textile Ltd.
Fuso Silk Co., Ltd.

[Paper Production Contractors]

Machine-made Paper Production:

Obata Seishijo Co., Ltd.

[Equipment Production Contractors]
IKEGAMI KIKAI Co., Ltd.

TOA NONWOVEN MACHINERY
Sawada Tekkousho
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