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2 o A2 oA HhAlY) 9lojA] N-methylmorpholine N-oxide (NMMQO) &-4o) x3tel Eof e
ol MA-EA vlAe 98 AP 12 wt% TZEA FEA 90.4 wt% NMMO7} 86.7 wt%
NMMO®T o 28 A=} AZRYES YeEA L, of A 120 ¢ro} 110 CAHfA o & F
&t Ao AR, 271REE, E3E 8 NMMO &9 350 = Edade] 7ad
5, air-gapo] F71EFE, HARARYZL F7HESE ZUI8IRITh B S 2AME §8e] Eo)
& NMMO gdo 28] Azxg HiolA g @& mcrofibrilEg of 5334 #3E -
AR dRe FA 2 &9E A A BFSo] 4858 /1 7 fibrile] HAEH

ABSTRACT: The effects of the amount of water hydrated in N-methylmorpholine N-oxide
(NMMO) in dry jet-wet spinning of cellulose was investigated in terms of rheological proper-
ties of the spinning dope and the physical properties of the fiber. At the identical polymer
concentration of 12 wt%, the solution of cellulose in 90.4 wt% NMMO gave higher viscosity
and higher storage modulus (G”) than that in 86.7 wt% NMMO, which was more noticeable at
110 C than at 120 °C. Decrease in the hydrated water level or increase in the air-gap or spin
draw ratio increased such physical properties of the fiber as birefringence, initial modulus and
tensile strength. The tensile fractured morphology revealed that the fiber from NMMO con-
taining less water gave more fibrils resulting from higher orientation. Further, it produced
thicker and longer fibrils when treated with an ultrasonic generator.
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Figure 1. Schematic presentation of apparatus for fi-
brillation test.
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Figure 2. Plot of complex viscosity(s*) and storage
modulus (G') vs. frequency for 12 wt% cellulose solu-
tions in NMMO hydrates at 110 'C (a) and 120 C (b).
circles : 86.7 wt% NMMO, rectangles : 90.4 wt% NMMO.

2 AZd. 53] o] dyo] AERo A OiF &
o]l o AX o & FEE sl oluite)
FAdE 7 Ae 90.4 wt% NMMO A ]2 =83
A #FEE Aol o)8 Rupdstn Aok Agey
g9 A$¢E 904 wt% NMMOE Apgale sl
86.7 wt% NMMOE A& Wurt o o}

Fig. 3& &%&c] tt& NMMO dijgdony
B A dfe) B4E 538 498 Y Ao
o HALERINE T2 dle] WA Hfe) ¢
EE vehd Aoz iy} ZrtdsE a7
27t Frhgte e sl g0 g dEse
2ke] wjgbde] Frtel @E Az B + 9
air-gap®] 20 mmg¢l 7 $-ol= WAlEQY| 7} Z7tE
o e}t JIFAEE FrHEtcirt WARAQ Y] 7} 209

-

\o I>
Mz

233



A58 - ol 54 -

Tensile Strength(g/d)
(A ]
i

2_.
1 ~—{1— 86.7%
—A— 90.4%
0 T T 1 i T 1 T T
0 5 10 15 20 25 30 35 40 45
Spin Draw Ratio
(a)
6
g5
(=]
E /A
D 4
(=4
£
9]
2 37
‘@
[
P 25
-O— 85.5%
—O— 90.4%
1 T T T T T T T
0 5 10 15 20 25 30 35 40 45

Spin Draw Ratio
(b)

Figure 3. Variation of tensile strength of cellulose
fiber with spin draw ratio at the air-gap of 20 (a) and
200 mm (b) showing the effect of water content in
NMMO during air-gap spinning.
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Figure 4. Variation of elongation at break of cellulose
fiber with spin draw ratio at the air-gap cf 20 (a) and
200 mm (b) showing the effect of water content in
NMMO during air-gap spinning.
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Figure 5. Variation of initial modulus of cellulose
fiber with spin draw ratio at the air-gap of 20 (a) and
200 mm (b) showing the effect of water content in
NMMO during air-gap spinning.
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Figure 6. Variation of birefringence of cellulose fiber
with spin draw ratio at the air-gap of 20 (a) and
200 mm (b) showing the effect of water content in
NMMO during air-gap spinning.
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Figure 7. Influence of spin draw ratio on the tensile

fractured cross section of cellulose fiber : (a) 2.5, (b) Figure 8. Effect of air-gap and water content in
10, and (c) 40.
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Figure 9. Effect of spin draw ratio on the fibrillation
of cellulose fiber after having treated with an ultrason-
ic generator for 15min. In spinning, 90.4 wt% NMMO
was used as a solvent, and the air-gap was 200mm :
(a)2.5, (b)10, and (c)40.
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Figure 10. Influence of water content in NMMO on
the fibrillation of cellulose fiber after having treated
with an ultrasonic generator for 15min. In spinning, the
spin draw ratio was 40 and the air-gap was 200mm :
(2)85.5 wt%, (b)86.7 wt%, and (c)90.4 wt% NMMO.
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Figure 11. Influence of air-gap during spinning on
the fibrillation of cellulose fiber after having treated
with a ultrasonic generator for 15 min. In spinning,
90.4 wt% NMMO was used as solvent, and the spin
draw ratio was 40 : (a) 20 mm and (b) 200 mm.
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