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STRUCTURE AND THERMAL BEHAVIOR OF NATURAL
BAMBOO FIBERS FOR TEXTILE PURPOSES

TANG Ren-cheng, YANG Xuhong, WANG Hua jie, MEI Shi-ying

( College ¢ Material Engineering, Suzhou Unwersity , Suzhou 215021, China)

Abstract: The morphological, crystalline structure and thermal behavior of natural bamboo fibers for textile purposes were
characterized by SEM, FF-IR, WAXD, TG and DSC analyses in comparison to cotton. Oblate pore space in the flat section of
natural bamboo fibers and some aperture in their surface layer were observed, but no sheath core structure was found in their
section. Our analysis data showed that the procedure of extracting bamboo fibers from bamboo did not change the crystalline
feature( cellulosel ) of bamboo fibers, but their degree of crystallization from WAXD and crystalliniy index from FF-IR were
higher than those of cotton. Themmal stabiliy propeity and decomposition mechanism of natural bamboo fibers were the same
as those of cotton, whereas they exhibied slightly lower heat- absomption and heatrelease than cotton when decomposed under

nirogen and air respectively due to the stronger hydrogen bonding nteraction between their molecular chains.
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(a) SEM  sedional SEM micrograph( 500 ); (b) SEM  sedional SEM micrograph
obtained after plasma comosion(1 500 );(c) SEM  longitudinal SEM micrograph (1 000 ); (d)
longitudinal picture obtained by optical microscope( 400 )
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Fig. 1 Morphological structures of bamboo fibers
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Fig.4 DSC cuwves of bamboo and cotion fibers under( a) nitrogen and(b) air atmos phere
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Table 2 DSC and TG analysis results of bamboo and cotton fibers
DSC DBC results TG TG results
T,/ C . /C /C
C
atmosphere fibers endot herm or exotherm AHJI ) T/ i AH}] maximal weight loss maximal weight loss
peaks T (k) exotherm peaks 7' /(&) tamp. T~ T; rate temp. T’
bamboo 370. 81 314.8 342.62~ 380. 40 368. &0
nitrogen cotton  372. 86 425.0 344.77~ 380. 4 369. 17
banhoo 3X4. 53 1910 492.26 1252 326.37~ 349. 66 340.29
air cotton  355. 59 2079 466. 14 1874 329.17~ 353. % 342 85
2
2 2 2 I 2
5 s
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