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Abstract: During extruder processing to manufacture cellulose fiber and film using cellulose-NMMO pre-dope produced
by a new method, it seems to occur the changes of molecular weight and a-cellulose content of cellulose upon thermal
and mechanical degradation. In an extruder making cellulose solutions from the pre-dope obtained by high-speed mixer,
the changes of cellulose molecular weight and o-cellulose content resulted with the variations of processing temperature,
concentration of cellulose, and residence time. The molecular weight and a-cellulose content of cellulose decreased with
decreasing cellulose concentration and increasing processing temperature. At 15% concentration and short residence time
region, the change of a-cellulose content was so high due to high-shear with an increase in temperature. From these pro-
cessing conditions, the variations of a-cellulose content and molecular weight showed different behaviors, and these pro-
cessing conditions for making cellulose solution were found to be important factors.
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Figure 1. Processes of lyocell fiber production: (a) conventional
process; (b) cocel process.
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Figure 2. Photograph of Killion extruder with single-screw and bar-
rel.

Table 1. Processing Conditions of Cellulose-NMMO Pre-dope in
Extruder
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Figure 3. X-ray diffractions of cellulose pulp and cellulose sample
obtained from cellulose-NMMO hydrate solution into extruder. Cel-
lulose concentration was 15%, processing temperature was 110 °C,
and residence time was below 1 min.
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Figure 5. Apparent viscosity of cellulose-NMMO hydrate solution
at different temperatures with various concentrations: (a) 6%, (b)
15%; (c) 25%.
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Figure 6. Relationship between mass flow rate and residence time
in extruder of cellulose-NMMO hydrate solution at different pro-
cessing temperatures with various concentrations: (a) 6%; (b) 15%;
(c) 25%.
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