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1 Background
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*bamboo fibers were much stronger

and stiffer than other fibers tested,
Indicating that bamboo fibers have
potential in high-performance fiber
reinforced composites.

(WANG Ge, etc. Wood and Fiber Science , 43(4), 2011)



Bamboo fiber reinforced plastic composites J :
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O Heat treatment

o Alkall treatment

o Plasma Treatments

bad interfacial adhesion o Coupling agent
of hydrophilic cellulosic
fibers and hydrophobic o Micro-fibers

polymer matrix. _
O nanoparticles
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CaCO,; nanoparticles
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Natural Fibers as CaCO4 Reacting Place J :




Experimental ideas

In Situ
Deposited
CaCO,
Nanoparticles




2 In Situ Deposited CaCO,
Nanoparticles Treatment

300mL O0.1mol/L
Na,CO; aqueous_}!

solution
EDTA-2Na
25 mL/min Bamboo fibers and
300mL 0.1 mol/L
CaCl, aqueous
solution(1:50 g/mL)
5°C, 15°C, _
25°C, 45°C 3 o
and 65°C & Hl Stirring at
separately 500rpm 180°C. 2MPa . 2min

Magnetic blender

_| CaCl, + Na,CO,; — CaCO, + 2NaCl

Tensile Test Sample
GB1040.3-2006-T




3 Properties of modified bamboo fibers
and their reinforced PP composites

» Surface morphology of fibers

> CaCO; loading percentages L s N

a2~

FEI FESEM XL30

» Static contact angles of fibers

» Tensile performance of fibers

> Tensile performance of fibers /PP Carbolite Furnace
composites

Kruss DSA100 Instron 5848 Microtester




Surface morphology of fibers

(d) 25°C (e) 45°C (f) 65°C




CaCO, Precipitation and Static Contact Angles O

of Bamboo Fibers
Static Contact Angle
The Treated CaCQ, (° ) N=8
Conditions adsorbance :
o) (%) . N=2 The _T_he The
Average Minimum Maxmum

The untreated - 65.75 63.1 69.1
5 1.01 68.07 65.6 72.0
15 1.57 69.63 66.9 72.6
25 2.34 70.91 68.1 712.4
45 1.49 68.91 64.4 73.5
65 1.61 69.56 66.6 75.2

The coating of CaCO4 nanoparticles may result in a
smoother surface and reduced hydrophilic groups.
s



Tensile performance of fibers

i

Samples Tensile strength MOE Elongation

(° C) (MPa) (GPa) (%)
The untreated 1035.87 27.36 4.21
5 1136.64 29.80 4,09

15 1237.7 30.70 4,33

25 1383.99 * 36.30 * 3.89

45 1176.71 31.50 3.97

65 1167.18 29.43 4,34

* was significantly different at a= 0.05 according to results
of multiple comparison with Fisher’s Least Square method.




Tensile performance of fibers /PP composites J r

Tensile strength (MPa)
MOE (GPa)

(c) 15°C (d) 25C

T The treated conditions (°C)

The Untreated




4 Summary

»CaCO, nanoparticles and submicron particles in
situ grew into micropores of bamboo fibers.

» CaCO, nanoparticles contributed to the progress
In wetting and tensile performance of bamboo
fibers and the composites’ interface.

» Optimal temperature was 25°C, the CaCO,

adsorbance and contact angle of fibers were 2.34%,

70.9°.Tensile strength and MOE of modified fibers

and their composites, (30.50%, 32.71%) and

(14.6%, 19.6% ) higher than those of the unteated
— respectively.
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