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There are global concerns regarding the use of non-renewable materials in
manufacturing, and increasing environmental legislation. There is pressure, both
consumer and regulatory, for products that are more environmentally friendly and
reduce dependence on fossil fuels. As a result, the use of natural fibers in products and
composites will continue to grow as major contributors towards a biobased economy.

Fibers derived from bio-based sources such as plant-based (ligno) cellulosics and
animal-based protein are termed natural fibers. This includes natural cellulosic fibers
such as cotton, jute, sisal, coir, flax, hemp, abaca, ramie, etc.) and protein-based fibers
such as wool and silk.
They possess advantages over synthetic fibres including widespread availability, low
cost, low density, acceptable modulus-weight ratio, high acoustic damping, low
manufacturing energy consumption, low carbon footprint and biodegradability.
Report contents include:

Market drivers for natural fibers.

Market trends.

Global revenues for natural fibers 2020-2030, by fiber types, market and region.

Technology challenges.

Covid-19 market impact.

Analysis of types of natural fibers including plant fibers, animal fibers including
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alternative leather, wool, silk fiber and down and polysaccharides.

Markets for natural fibers, including composites, aerospace, automotive,
construction & building, sports & leisure, textiles, consumer products and
packaging.

Profiles of 143 natural fiber companies. Companies profiled include Ananas

Anam, BASF, Bast Fiber Technologies Inc., Kelheim Fibres GmbH, BComp,
Circular Systems, Evrnu, Natural Fiber Welding, Icytos and many more.
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4.1 Manufacturing method, matrix materials and applications of natural fibers

4.2 Advantages of natural fibers
4.3 Plants (cellulose, lignocellulose)
4.3.1 Seed fibers
4.3.1.1 Cotton
4.3.1.2 Kapok
4.3.1.3 Luffa
4.3.2 Bast fibers
4.3.2.1 Jute
4.3.2.2 Hemp
4.3.2.3 Flax
4.3.2.4 Ramie
4.3.2.5 Kenaf
4.3.3 Leaf fibers
4.3.3.1 Sisal
4.3.3.2 Abaca
4.3.4 Fruit fibers
4.3.4.1 Coir
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4.3.4.3 Pineapple
4.3.5 Stalk fibers from agricultural residues
4.3.5.1 Rice fiber
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Roof frame made of natural fiber.

Beyond Leather Materials product.
Natural fibres racing seat.

Cellugy materials.

nanoforest-S.

nanoforest-PDP.

nanoforest-MB.

CuanSave film.

Celish.

Trunk lid incorporating CNF.

ELLEX products.

CNF-reinforced PP compounds.

Kirekira! toilet wipes.

Color CNF.

Rheocrysta spray.

DKS CNF products.

Mushroom leather.

CNF based on citrus peel.

Citrus cellulose nanofiber.

Filler Bank CNC products.

Fibers on kapok tree and after processing.
Cellulose Nanofiber (CNF) composite with polyethylene (PE).
CNF products from Furukawa Electric.
Cutlery samples (spoon, knife, fork) made of nano cellulose and

biodegradable plastic composite materials.

Figure 59.
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Non-aqueous CNF dispersion 'Senaf' (Photo shows 5% of plasticizer).
CNF gel.

Block nanocellulose material.

CNF products developed by Hokuetsu.

Marine leather products.

Dual Graft System.

Engine cover utilizing Kao CNF composite resins.

Acrylic resin blended with modified CNF (fluid) and its molded product

(transparent film), and image obtained with AFM (CNF 10wt% blended).

Figure 67.
Figure 68.

Kami Shoji CNF products.
0.3% aqueous dispersion of sulfated esterified CNF and dried transparent

film (front side).

Figure 69.
Figure 70.

BioFlex process.
Chitin nanofiber product.
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test.
Figure 99

Figure 101. Zelfo Technology GmbH CNF production process.

FibriMa cellulose nanofiber powder.
Cellulomix production process.
Nanobase versus conventional products.
MOGU-Wave panels.

CNF slurries.

Range of CNF products.

Reishi.

Nippon Paper Industries’ adult diapers.
Leather made from leaves.

Nike shoe with beLEAF™.,

CNF clear sheets.

Oji Holdings CNF polycarbonate product.
XCNF.

CNF insulation flat plates.

Manufacturing process for STARCEL.
Lyocell process.

North Face Spiber Moon Parka.

Spider silk production.

2 wt.? CNF suspension.

BiNFi-s Dry Powder.

Sulapac cosmetics containers.

CNF resin products.
Vegea production process.

Marusumi Paper cellulose nanofiber products.

BiNFi-s Dry Powder and Propylene (PP) Complex Pellet.
Silk nanofiber (right) and cocoon of raw material.

Comparison of weight reduction effect using CNF.
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HefCel-coated wood (left) and untreated wood (right) after 30 seconds flame

. Bio-based barrier bags prepared from Tempo-CNF coated bio-HDPE film.
Figure 100. Worn Again products.
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