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Effect of propyl gallate on the properties of regenerated cellulose
fiber spun from NMMO dope system
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Abstract : Regenerated cellulose fibers were prepared from three pulps containing different
degree of polymerization(DP) and a-cellulose contents by dry-jet wet spinning technique with
cellulose dope in N-methylmorpholin N-oxide (NMMO). The effect of antioxidant, n-propyl
gallate (PG) on the properties of different regenerated celluloses was studied using X-ray
diffraction, copper number calculation, and viscometry. The degradagtion of regenerated
cellulose from pulp containing higher DP and lower a-cellulose content was occurred more
seriously. The tensile strength and initial modulus of regenerated cellulose fiber obtained from
NMMO dope with PG were higher than those of fiber obtained from NMMO dope without
PG. All fibers showed the round shape cross section and typical cellulose II crystalline
structure.
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Table 1. Properties of cellulose pulps.

Pulp | DP |a-cellulose Manufacturer
V60 | 890 94.7% Buckeye Co.
TR922 | 950 83.0% Weyerhaeuser Co.
S-25R | 1103 | 93.5% Sappi Limited
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Scheme 1. Chemical structure of NMMO.
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Fig. 1. Schematic diagram of dry-jet/wet

spinning.
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Table 2. Dry-jet spinning conditions for
cellulose fiber production.

e Dope concentration : 13.0 wt%
e Spinning condition
nozzle: 26hole, D= 0.22 mm, L/D= 4
temperature: 110°C
winding speed: 70 m/min
air—gap distance: 10 cm
coagulant: water
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Fig. 2. Effect of shear rate on the viscosity
of V60/NMMO solution.
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Fig. 3. Effect of shear rate on the viscosity
of V60/NMMO solution with 1.0%
PG.
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different pulps at various dissolution
times (1107C).
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Table 3. Properties of cellulose fibers
prepared by dry-jet/wet spinning at

dry state.

. . Initial
Dope Denier T?ni(sty Elor(l;a)non modulus
& ’ (g/d)

V60/NMMO
3.01 452 9.66 14881

(13/87%)

V60/NMMO/PG
N /P 2.99 564 854 159.87

(13/86.9/0.1%)
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Fig. 6. SEM micrographs of surface of V60
fibers; (a) without antioxidant, and (b)
with PG.

(b)

Fig. 7. SEM micrographs of cross sections of

V60 fibers; (a) without antioxidant,
and (b) with PG.
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