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Cellulose Fiber (CF) is one of the most abundant natural resources in the world, and it is widely found in
agricultural residues, such as rice straw, rice husk, maize straw, bagasse, wood shavings, wood chips, bamboo
chips, etc. These agricultural residues are mainly composed of cellulose, hemicellulose, lignin, pectin, wax and
some water-soluble materials. Cellulose is the most important component of CF, and its chemical formula is
(C6H1005)n.

cellulose fiber

| 1. Typical Properties of CFs

Cellulose Fiber (CF) is one of the most abundant natural resources in the world, and it is widely found in
agricultural residues, such as rice straw, rice husk, maize straw, bagasse, wood shavings, wood chips, bamboo
chips, etc. These agricultural residues are mainly composed of cellulose, hemicellulose, lignin, pectin, wax and
some water-soluble materials. Cellulose is the most important component of CF, and its chemical formula is
(CeH10Os),- Cellulose is a macromolecular polysaccharide composed of glucose, which is a straight-chain polymer
formed by linking countless D-glucopyranose anhydrides with 3(1-4) glycosides, and its structure is regular and
unbranched. Cellulose has a large number of hydroxyl groups on the molecular chain, which promote the formation
of intramolecular and intermolecular hydrogen bonds Ll. CFs commonly used for geopolymer reinforcement include

bast fibers, leaf fibers, stem fibers, etc. [28] as shown in Figure 1.
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Figure 1. Classification of CFs used for reinforcement the geopolymers. Reprinted with permission from ref. 2,
Copyright 2020 Copyright MDPI.

It can be seen from Table 1 that the density of CFs is roughly similar, with little difference, between 1.1 and 1.6
g-cm~3. The density of bast fiber is basically about 1.5 g-cm™3, its tensile strength is relatively large, and the tensile

strength of fruit coconut husk fiber is relatively small.

Table 1. Mechanical properties of typical fibers.

. . . . Specific . Specific .
Fiber Fiber Densityl Tensile Strengthl(S Tensile Modulus/(E EIongatlonRf

Type Name (g cm'3) Strength/MPa p1) Modulus/GPa ) at Break/% el.

Flax 15 800-1500 535-1000 27.6-80 18.4-53 1.2-3.2 4l
Hemp 1.48 550-900 372-608 70 47.3 2-4 &l
Bast Jute 1.46 393-800 269-548 10-30 6.85-20.6 1.5-1.8 (8]
Kenaf 1.45 930 641 53 36.55 1.6 [
Ramie 15 220-938 147-625 44-128 29.3-85 2-3.8 (8l
Abaca 15 400 267 12 8 3-10 Bl
Sisal 1.45 530-640 366-441 9.4-22 6.5-15.2 3-7 Ll
HEIEERWENEL g o 600 444 17.85 13.2 3.36 8]
Leaf
Coconut [10]
1.15 500 435 2.5 2.17 20
leaf
Seed cotton 1.6 287-597 179-373 5.5-12.6 3.44-7.9 7-8 (20]
Grass bamboo 1.1 500 454 35.91 32.6 1.4 (101
. Coconut 8]
Fruit 1.2 175 146 4-6 3.3-5 30
shell
rn il 15 1000 667 40 26.67 4.4 (101
wood

kgreﬁjpggs-Reinforced Geopolymer Composites

GePRQIYE[S, o REBEARIRD IOV’ AU AXGBH QRIS AsaEIaIRAIReP A AR Sifgrent active
raW(;Bﬁ‘{EB%'ﬁeél_kﬁ{it,ejFi%%W@Eﬂdéﬁf,Q@QW, diyjgge 4o alkali-silicate glass body cementing materials and

alkali-silicate mineral cementing materials. Alkali-silicate glass body cementing materials mainly use amorphous
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interfacial adhesion between the fiber reinforcement and the matrix is the most critical factor in the interface control

technology of composites. The bonding forms of the fiber and matrix interface generally include interdiffusion,
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electrostatic adhesion, chemical bonding and mechanical interlocking 1324l According to the microscopic
morphology of the bonding of fibers and geopolymers, the interface bonding is usually mainly in the form of

mechanical interlocking.
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