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Fig. 2 Tensile strength of bamboo fiber/PBS moldings.
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Plant fiber characteristics

PF PCL-

grafting

g

Structural parameters:
Unit cell dimensions

Cellulose I unit cell Unit cell and simulation box
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24 Microfibrillated cellulose

M2 0N (MFC) from wood
Pulp fiber (T Lindstrom)
Suspension - Aricrofluidizer

Microfibrillated

~ 3-8 times

cellulose (MFC)
suspension (=1%)
(Turbak)

Ankerfors

Films from nanoscale fibrils:

Vacuum filtration
Water-based processing

3um
Room temp -
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Deformation mechanisms
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Can tailor mechanical
behavior with MFC and
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Microcellular starch foam -

nanostructured cellulose fibrils 1 the cell wall

Foam stress-strain behavior
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Moment to ' 4 1
tt YL Kd

bend fiber: Curvature: K = —
64 r
K 64
Flexibility: =
M nEd*
Stress to O = EKd
bend fiber: -
2
y 20°
Max curvature: max =
Ed

Flexibility & max curvature

Fiber | Diameter | Modulus |Flexibility | Strength | Curv,
d(um) |E(GPa) | K/m (GPa) |k (mm")

Kevlar |12 130 7.6x10% 3.0 3.8

Glass 11 76 1.8x107 (2.0 4.8

Carbon,HS | 8 250 2.0x107 |2.7 2.7

SiC 1 450 4.5x10'0 |5.0 22.2

MFEC 30x1073 | 130 2x1017 3 1500




Cellulose nanocomposites

summary

E higher than glass fibers at density 1500 kg/m?

Improved strength requires structural control at finer
scale (cell, microfibril, molecular)

Monomers soluble in fiber, fiber soluble, chemically
active surface, max V{>0.65

Moisture disadvantage as aramide

Microfibrils (new constituent) for films, composites and
foams (networks), also for fibers

Cooking removes lignin/hemicelluloses, but reduces Mw




