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ABSTRACT: Crystallization of cellulose/NMMO ( N-methylmorpholin N-oxide) solutions has
been investigated to understand the effects of molecular weight, dope concentration, water
content in NMMO and anti-oxidant on the crystallization kinetic of cellulose. From the dy-
namic crystallization kinetic results, it was verified that crystallization of cellulose in the cel-
lulose/NMMO solution was mainly due to the transcrystallization from the crystallization of
NMMO solvent. Consequently, the crystallization rate in the dopes with a higher molecular
weight and a higher solution concentration was slower than the dope with a lower molecular -
weight and lower concentration due to the less formation of NMMO crystallite. The water in
NMMO causes the difficulty in the crystallization of NMMO. As a result, the dopes with a
higher water content show slow crystallization. It was also found that anti-oxidants for cellu-
lose/NMMO dope acted as the crystallization retarder for cellulose.

Keywords: N-methylmorpholine N-oxide, cellulose, transcrystallization, isothermal crystalliza-
tion, cellulose fiber.
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Figure 1. Photomicrographs of spherulites of mono-
hydrate NMMO crystallization temperature : (a) 36 C,
(b) 189, and (c) 18.2 C.
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Figure 2. Photomicrographs of spherulites of cellu-
lose/monohydrate NMMO solution. Crystallization tem-
perature is 16 C. The concentrations are (a) 6 wt%
and (b) 10 wt%.
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Figure 3. Effect of the cellulose/NMMO solution con-
centration on (a) normalized crystalline content : Iso-
thermal temperatures are 10 °C (O), 15°C (), 20 C
(2) and 30 °C (V), (b) Avrami constant K, (c) Avrami
constant #.
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Figure 4. Effect of cellulose molecular weight on
Avrami constant K
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Figure 5. Effect of water content in cellulose/
NMMO solution on Avrami constant K
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Figure 8. Effect of anti-oxidant on the crystallization
of cellulose/NMMO solution. (a) Avrami constant K
and (b) Avrami constant ».
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