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Figure I NMMO structure and the energy difference between the five conformations
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Figure 3 Phase diagram of NMMO/water/cellulose ternary system""”
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Figure 4 Dissolution process of natural cellulose under microscope™"”
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Figure 5 Infrared spectrum of the interaction between cellulose and NMMO aqueous solution"*”
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Figure 6 Schematic diagram of hydrophilic and hydrophobic parts of cellulose molecule
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Figure 7 Changes in enthalpy, entropy and Gibbs energy of the mixture as a function of the water content*"’
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Figure 8 Interaction energies between water, NMMO and cellulose as a function of water content-*"!
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Table 1 Fraction of H-bonds with different conformations between NMMO and cellulose

LT L=

[30]

o4 ] o4

o

NN Ty .
1:0 0.780 0.084 0.131 0.004
2:1 0.755 0.110 0.130 0.004
1:1 0.811 0.101 0.084 0.003
2:3 0.803 0.115 0.078 0.004
1:2 0.783 0.136 0.077 0.003
1:3 0.779 0.151 0.067 0.003
1:6 0.754 0.189 0.054 0.003

®2 FAAKSETHLZREASFES NMMO HFEZLLH,NMMO(L), 7k (1), F4 = (&)
Table 2 Fractional coverage of the cellulose surface by NMMO and water, NMMO (Red),

water (Blue), cellulose (Yellow)™"

nx:n, Coverage Surface
2:1 0.947 “
1:1 0.850 *
2:3  0.780 “
12 0783 ”
1:3 0.590 w
1:6 0.540 m
0:1 0.000 W
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Research Progress in the Dissolution Mechanism of Cellulose
in Aqueous NMMO Solution

JIN Hong, CUI Shi-giang, ZHANG Yu-mei”
(State Key Laboratory for Modification of Chemical Fibers and Polymer Materials . College of Material

Science and Engineering s Donghua University , Shanghai 201620, China)

Abstract: As one of the environmentally friendly fibers, the development of Lyocell {iber is based on the discovery of
aqueous N-methylmorpholine-N-oxide (NMMO) solution as a good solvent for cellulose. Although at the early stage, the
dissolution of cellulose in aqueous NMMO solution has been confirmed to be an entirely physical process by destroying the
hydrogen bonds between cellulose macromolecules based on the dissolving phenomenon and experimental data, the
understanding of the dissolving mechanism of cellulose in aqueous NMMO solution is still a long process. With the
development of computer technology, the molecular simulation method has filled the field of weak interactions between
cellulose molecule and solvent molecule, which makes the dissolution mechanism of cellulose get a new understanding, for
example, the discovery of the amphiphilic of the solvent and cellulose molecules and the hydrophobic association
interactions. The further understanding of cellulose dissolution mechanism can not only improve the stability of Lyocell
process and solvent recovery efficiency, but also lay a theoretical foundation for the development of new solvents. In this
paper, the dissolution mechanism of cellulose in aqueous NMMO solution is comprehensively summarized from the aspects
of the cognition process of NMMO, experimental discovery and molecular simulation of the dissolution process.

Key words: Cellulose; Lyocell; NMMO; Dissolution mechanism
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