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The chenical composition »fiber characteristics » crystalline structure » mechanical properties and ther mal
behavior of the five bamboo species » ie Phyllostachys edulis cv - Pachyloe » Banbusa toasik s Arundinaria
amabilis » B - vdgaris » Lendrocdanus offinis - were studied by IR » Xray » DSC and chenical analyses - The
restlts indicated that the benzene ethand extractive content of bamhoo was higher than that of wood nmterials
the content of lignin and xylan was 19.1%-25.3% and 14-9%_22-6%respectively - Excepting P - edulis
the cortert of cellulose in other bamboo species was over 50%0. The average length of fiber of D - offinis was
the longest ( 1.861mm) - The lengh Fidth ratio of bamboo fiber was also higher than that o wood ; and it was
the highest for B - toasik - which reached 142.The results of IR and X ray confirned that crystalline structure
o bamboo fiber was cellulose I - and A - amuabilis had the highest crystallinity index - The differential ther nal
analysis ( DSC) can be one of the mnethods to identify various fiber mmterials - Afer steam explosive
pretreat nent > cellulose content of D - ¢ffinis had increased from 50.5%to0 69.2%. the crystallinity index
had increased and the breaking tenacity of bamboo fibers was suitable for producing textile products »indicating
that steam explosion is an useful pretreat ment for bamboo fibers being made into conposite naterials and
textiles -
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TABLE 1 Chenical components of different species of bamboo

am T g T gy R

EM AEAT 7

uE/%  45.31 54.20 53.77  54.17  50.51  69.20
B/ % 22.48  14.92  17.00  21.52  22.64 6.51
AZ/% 2411 25.30 23.49  19.11  23.65  20.76

EEEY/ Y% 7.89 9.35  4.04  7.45  2.34 1.17
A% 3.8 2.97  3.07  2.78  2.11 0.36
wmops/%  0.75  0.68  0.73  0.87  0.92 —

pH 5.5 5.3 4.9 5.8 5.8 4.5
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TABLE 2 Kber morphdogical characteristics of five bamboo species
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Pk = AT A J o - T B - K L RS
JERE AT 1.254 0.729~2.162 10.404 5.776~18.839 121 6.3 4.20
AT 1.435 0.667~2.554 10.122 5.087~18.615 142 5.9 2.17
SFAT 1.486 0.861~2.999 13.450 6.145~27.346 110 5.5 2.44
;ﬁfﬁhﬂ%fﬁ‘ 1.690 0.954~2.741 13.512 6.280~21.530 125 5.3 2.79
2E AT 1.861 0.860~3.794 15.560 9.514~22.058 120 5.6 2.60
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FIGURE 1 Infrared spectra of bamboo fibers
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TABLE 3 Grystallinity index of bamboo fibers

JERE B SRR ol %t R
A BTN AT
Atz A oo 0.802 0.908 0.841 0.827 0.827 0.831
Auzs/A sor 0.764 0.888 0.807 0.793 0.804 0.815
Xray 0.677 0.761 0.738 0.689  0.723 0.733
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FIGURE 2 Xray patterns of bamboo fibers
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TABLE 4 Temperature and erthalpy of DSC endothernic peak
for bamboo fibers

e PR et ety DOEM) gy SR
i AT i

FGEE/C  304.6 318.2 313.3 300.4 349.2 353.4
[égﬂjﬂ'ﬁ‘lg/oc 327.4  354.5 351.6 338.5 357.2 360.4
I »25'1/°C 320.2  340.2 336.7 328.0 335.7 337.3

WEHVEAT o ) 290.5  350.0 498.2 492.4  479.2 447.8
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FIGURE 3 DSC curves of bamboo fibers
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CPUER K R 5 BN (R R H ] 254
RE RTEAR KRR EE b2 ma 240 0 ik P o L 3 2
Ye EPE RS, —RERGHA AN LT E/NT
Sdtex , WIZUBRIE 2.5 CN btex 4. K 20~30 mm ,
0PI T ARTRIBR AR AT LR 4E M PRVE BRI 2 2 2R
RO FEABHEMTRNYEMLRE

TABLE 5 Physical properties of bamboo fibers for steam
exposive D - dffinis

e, | EIR gl KB WM TR/
et mm drex mm Z/% (CN wdtex )
1 0.087 5 31.312 9 20 2.0 3.630 5
2 0.132 5 71.802 4 15 1.5 0.818 9
3 0.1150 54.088 3 25 2.5 2.239 5
4 0.112 5 51.762 2 20 2.0 2.423 4
5 0.097 5 38.879 1 17 1.7 2.258 5
6 0.122 5 61.373 3 42 4.2 2.3313
7 0.090 0 33.127 8 16 1.6 1.278 0
8 0.105 0 45.090 6 18 1.8 1.982 1
9 0.087 5 31.312 9 35 3.5 7.148 2
10 0.1250 63.903 9 20 2.0 2.269 7
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