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Fig. 1  Casting process for ramie fiber-reinforced APA-6

composites; (a) before casting and (b) after casting
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Fig. 2 Reaction mechanism for the generation of alkali cellulose
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Fig. 3 (a)The compounds after reaction dissolved in distilled water, 1-NaOH/MCC, 2-C10/MCC, 3-C1/MCC; (b)MCC; (c) MCC after

reaction with NaOH; (d) MCC after reaction with C10; (e) MCC after reaction with C1; (f) The powder obtained from freeze-drying the

discoloration solution ( marked as C10")
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Fig. 4 The reaction mechanism of the peeling reaction of cellulose
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Fig. 5 FTIR spectra of C10, C10" and C10’-pure
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Fig. 6 The 3 C-NMR spectra of (a) C10 and (b) C10'-pure
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Table 1 The content of Na element in C10 and MCC before and after

reaction

Samples Content of Na element( % )
C10 2.77
C10-after reaction 2.75
MCC 0.0015
MCC-after reaction 0.018
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Fig. 7 XRD patterns of MCC before and after reaction
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Table 2  Properties of the polyamides

Properties APA-6 (C1/C20) APA-6 composites (C1/C20) HPA-6
Degree of conversion (% ) 92.1 90. 1 99. 8
Degree of crystallinity (% ) 42.3 39.0 32.0
Viscosity-average molar mass 10. 1 x10* 9.3 x10* 3.6 x10*
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Fig. 8 Chemical structure of C10 and C1
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Mechanism of Retardation and Discoloration in Reactive Processing of

Anionic Polyamide-6 and Ramie Fiber

Ze Kan, Peng Chen, Zheng-ying Liu, Jian-min Feng, Ming-bo Yang
( College of Polymer Science and Engineering , State Key Laboratory of Polymer Materials Engineering ,

Sichuan University, Chengdu 610065)

Abstract Three kinds of initiators ( sodium hydroxide, sodium caprolactamate and caprolactam magnesium
bromide) were selected to react respectively with microcrystalline cellulose (MCC) under vacuum at 150 °C
for analyzing the mechanism of the severe retardation and discoloration in the reactive processing of anionic
polyamide-6 and ramie fiber, with using conventional sodium initiators. Then the changes of the sodium
caprolactamate (C10) and MCC before and after reaction were analyzed using Fourier translation infrared
spectroscopy ( FTIR) ,atomic absorption spectroscopy ( AAS) ,X-ray diffraction (XRD) and nuclear magnetic
resonance spectroscopy ( NMR ), and it was concluded that the retardation and discoloration were mainly
caused by the special byproducts generated from the peeling reaction of cellulose in alkaline and high-heat
conditions,, which were easy to react with anions dissociated from initiator, resulting in the consumption of the
initiators, so as to make the end of polymerization of anionic polyamide-6. In addition, the initiator caprolactam
magnesium bromide (C1), due to low-activity and weak-alkalinity, weakened the peeling reaction and the
reaction with the active groups on the byproducts, and thus the retardation and discoloration were improved
significantly ,which were the most important challenge during the reactive processing. Finally, the goal was
achieved for manufacturing the ramie fiber-reinforced anionic polyamide-6 composites by reactive processing.

Keywords Anionic polyamide-6, Ramie fiber, Reactive processing, Peeling reaction
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