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Abstract

Ramie fiber, as the world’s longest natural fiber, has a high Young’s modulus, but the tip of its cells
will itch the skin, leading to its not being used in textile production. It is necessary to soften ramie
fiber. On the basis of alkali degumming, the effects of alkali treatment, silane coupling agent treat-
ment and their combination treatment on the microstructure and mechanical properties of ramie
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fiber were studied. The results show that both silane coupling agent KH550 and NaOH can improve
the softness of fiber. The modulus of ramie fiber modified by KH550 after adding glycerol in tradi-
tional alkali degumming was reduced from 218 CN/dtex to 70 CN/dtex, and the modulus was only
329% to that of original ramie. The performance was close to that of cotton fiber, which achieved the
effect of softening modification.
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Figure 1. Molecular chemical structure of ramie fiber
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Figure 2. Mechanism of softening ramie with silane coupling agent
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Figure 3. SEM images of ramie fiber before and after modification (a) raw ramie; (b) ramie after modification
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Table 1. Fineness/diameter of ramie fiber before and after modification

1. SRRTHENME RN AR/ BER

SRR it (A T i LFYUEYN /28 % P (nm) 214 FL 4% (um)
FE G IR % 1492 + 80 29.44 +5.62
3%KH550 43 2 h 1330 + 75 30.23 +2.34
5%NaOH 4:FE 2 h 1639 + 79 22.67+2.79
5%NaOH+3%KH550 471 2 h 1694 + 11 2259 +4.52
RGBR +3%KH550 + Hifi4b2E 2 h 1666 + 139 23.11+291
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Table 2. Mechanical properties of ramie fiber before and after modification and comparison with cotton fiber

2. MRIRSRAHNNFE M RER SR HERIXTEL

SR AR F A ENE AR e
RACHR (R £4E) 1.24+1.01 4244 +12.36 6.73+1.54 230+ 49

& G R 2 4 2.33+0.52 39.36 + 11.69 5.42 + 1.46 209 + 58
5%NaOH 4L 1 h 2.33+0.52 3936+ 11.69 6.53+1.13 225+23
5%NaOH 4L 2 h 1.45+0.65 4123 +8.77 6.41 £1.56 220 + 35
5%NaOH 4:FE 3 h 1.87 +1.10 40.75+9.26 6.35+1.34 218 +37
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5%NaOH 4:FE 6 h 2.30+0.43 41.80+9.96 5.67+1.20 198 + 24
5%NaOH 43 8 h 3.59+1.25 29.46 + 10.54 4.45+2.79 154 + 54
5%NaOH, 2h, 90°C 3.59+1.25 35.64 +12.77 5.94 +1.31 186 + 29
5%NaOH + 3%KH550 4b#E 1 h 3.59+1.25 3323 +11.03 6.55+ 1.60 129 + 49
5%NaOH + 3%KH550 4b#E 2 h 3.59+1.25 3323 +11.03 6.30 +1.37 218+25
5%NaOH + 3%KH550 4b% 3 h 1.76 £ 0.74 33.23+11.03 5.75+1.25 218+25
5%NaOH + 3%KH550 4b# 6 h 2.25+191 30.79 £ 9.01 530+ 1.86 167 + 35
5%NaOH + 3%KH550 4b# 8 h 2.59 +0.69 28.7 +10.41 530+ 1.86 167 +35
5%NaOH + 3%KH550 47 2 h, 90°C 2.10+0.42 38.66 + 12.77 530+ 1.86 217 +27
EGR + 3%KH550 4# 2 h, 90°C 2.10+£0.42 27.5+16.07 530+ 1.86 70 +39
FRET 4 2.10+0.42 - 530+1.86 60~82
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