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Abstract: To research the accessibility and structure of tung shell fiber and the effects of N-O 'KI,
Crl index, hydrogen bond content on the accessibility of the tung shell fiber, ultrasonic wave, mer-
cerization (heating at 30,60,90 °C ) and mercerization ( cooling at —=30,-5,0 °C) were adopted to
pretreat the tung shell fiber. XRD, FTIR and SEM were used to characterize the products. The N-
O 'KI, CrI index, (inter-molecule) hydrogen bond content of the tung shell fiber decrease after
mercerization , indicating the increase of the accessibility of the tung shell fiber. The O (6) H-0
(2)’ appeared by resolution of hydrogen-bonded OH stretching, which is consistent with the char-
acterization of FTIR, as the structure of the tung shell fiber changed from cellulose I to cellulose 11
after mercerization treatment. The structural change is different from that of the Tung shell fiber pre-
treated in water, with the accessibility increasing the most under the ultrasonic wave. The results
confirm that the content and patterns of the hydrogen bond, N—-0O ’'KI and Crl index can be
combined to characterize the accessibility of the plant fibers from different dimensions. The N-0O’ KI
illustrates the crystallization degree from a macroscopic view, the Crl index shows the order degree of
the aggregate structure of the tung shell fiber, while the hydrogen bonding content reflects the differ-
ence of the internal structure of the fiber.
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Fig.1 The FTIR of Tung shell fiber after pretreatment
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Fig.2 Resolution of hydrogen-bonded OH stretching of tung shell fiber after treatment
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Tab.1 The change of N-O'KI, WRYV and inter-molecule

hydrogen—bond content of tung shell fiber with temperature

o LLHNEE R AR % S EE/ % Sy Fl SRS %
7K NaOH K NaOH 7K NaOH

25 1.28 54.62 42.02
-30 1.26 1.22 38.56 48.17 38.37 35.22
-5 1.25 1.11 25.38 50.98 41.46 41.10
0 1.20 1.01 21.19 51.95 39.55 38.81
30 1.96 1.00 17.42 52.80 38.32 39.02
60 1.18 0.99 16.96 54.90 37.87 38.36
90 1.01 0.81 14.92 54.52 35.53 35.44
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Fig 3 Hydrogen-bonding patterns of tung shell fibre
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Tab.2 The effect of processing time on N-O'KI, WRV
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holding of tung shell fiber

SANEE TN
o S T R KA
G s BISRU ARR
- % %
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U, 600 1.200 10.66 16.57 178.9
Us 1 200 1.204 10.23 15.24 152.2
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