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Effect of alkali pretreatment on selective oxidation of cotton fibers

WANG Hao, LIN Hong> CHEN Yuyue
( School of Material Engineering> Soochow University> Suzhou, Jiangsu 215021, China )

Abstract In order to improve the aldehyde production quantity of oxidized cotton fibers, the pretreatment of
cotton fibers with sodium hydroxide was performed before selective oxidation in this paper. The structure and
properties of selective oxidized cotton fibers before and after alkali pretreatment are compared. The results show
that after alkali pretreatment, the chemical structure of the cotton fibers has little change. While the cellulose
crystal has been transformed from cellulose 1 to II structure and the crystallinity has been decreased constantly
with increasing alkali concentration to 25% > which has greatly improved the accessibility and the reactivity of
the cotton fibers. FT-IR study shows that the intensity of the aldehyde absorption peak for the oxidized cotton
fibers after alkali pretreatment exhibits stronger than that before pretreatment. Under 8 g/L. and 32 ¢/I. NalO,
conditions, increasing alkali concentration enhances the aldehyde group content of the oxidized cotton fibers
and decreases gradually the crystallinity of the samples. However, at higher concentration of alkali and
oxidant, the increment of the aldehyde content and the degradation degree of cotton fibers slows down during
the oxidation process.
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XRD peak separation patterns of cotton fibers. (a) Untreated cotton; (b) BCF(15% NaOH); (¢) BCF(25% NaOHD:
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Tab.1 Crystalline parameters for cotton samples

L4 T il SR | R

=}
%HHX

FEdh L 20/() R 20/()
G X%

101 101 002 101 100 002
1" 78.99  14.95 16.66 22.89 — - =
2 65.37  14.93 16.88 22.82 12.28 20.29 21.86
3* 56.71 — — —  12.20 20.24 21.93
4* 78.75  14.87 16.57 22.83 — - =
5% 60.65 14.75 16.68 22.76 12.23 20.13 22.02
6" 47.89 — — — 12,17 20.29 21.98
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Tab.2 Crystalline parameters for oxidized cotton samples

NaOH e NalO, UK/ ok L4 T RHIEERL T 20/(2) LF 43 1 RHE IR 20/C2)
I % (geL=D) X/ % 101 101 002 101 101 002
0 32 72.47 14.91 16.69 2.81 — — —
15 2 59.87 14.79 16.72 2.86 12.13 20.19 21.76
25 2 48.82 — — — 12.03 20.30 22.07
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Fig.2 FT-IR spectra of cotton fiber before and after treatment
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