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Abstract —N-methylmorpholine-N-oxide(NMMO) is recently known as a solvent dissolving cellulose to
produce a new regenerated cellulosic fiber, lyocell.

In this study, four kinds of cellulosic fibers (lyocell, regular cotton, treated cotton with 50% and 75%
NMMO aqueous solution) was examined and compared in terms of mechanical properties and dyeability.

The swelling of cotton treated with NMMO aqueous solution is higher than that of cotton treated with
water.

In dyeing rate, the cotton treated with NMMO was faster than regular cotton. NMMO treatment decreased
the crystallinity of cotton fabrics and improved their softness and smoothness.

Keywords : N-methylmorpholine-N-oxide, Cellulosic fiber, Lyocell, Dyeing, C. I. Direct Red 2, Swelling, X-Ray
diffraction, KES-FB System
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Table 1. Basic mechanical properties and symbols of fabric”

Parameters Symbol Description Unit
LT Linearity of load/extension curve -
Tensile WT Tensile energy of - cm/cm’
RT Tensile resilience %
Bending B Bending rigidity gf -cm Yfem
2HB Hysteresis of bending moment gf - cm/em
G Shear stiffness gffcm - degree
Shear 2HG Hysteresis of shear force at 0.5 Shear angle gffcm
2HGs Hysteresis of shear force at 5°shear angle gffcm
LC Linearity of compression/thickness curve -
Compression wC Compressional energy of - lecmz
RC Compressional resilience %
MIU Coefficient of friction -
Surface MMD Mean deviation of MIU -
SMD Geometrical roughness micron
Weight & W Fabric weight mg/cmz
Thickness T Fabric thickness mm
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Table 2. Swelling ratio of cotton treated with
water and 50% NMMO solution at room tem -
perature, 50°C and 70C

Treatment time Swelling ratio (%)
(min) after treatment after washing
30 262 27.1
Water 60 26.3 273
BT 120 274 27.6
o 0% 30 552 344
] 2 A
NMMO 60 54. 34.6
120 553 35.1
30 28 29.1
Water 60 336 29.5
. 12 34.1 29.
50T 2 97
0% 30 59.3 36.7
L0 663 372
NMMO 120 66.4 394
30 502 309
Water 60 513 313
120 52.8 315
70T 30 72.5 45.3
50%
60 73.6 46.2
NMMO
120 75.9 47.3

Cell I (10T)| | Cell 11 (002)

Cell 11 (101)

Lyocell

Cotton treated
with 75% NMMO

Cotton treated
with 50% NMMO

Cell 1 (101)
Cell 1 (10T)

5 10 15 20 25 30 35 40
2 Theta

Fig. 1. X-ray diffraction patterns of various
cellulosic fibers.
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Table 3. Crystallinity index calculated from
X-ray diffractogram on various cellulosic fibers

Sample X-ray crystallinity index(%)
Corton 85.2
50% NMMO 782
Corton
75% NMMO 701
Corton
Lyocell 96.6
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Fig. 2. Scanning electron micrographs of regular cotton, cotton treated with 50% and 75% NMMO

and lyocell.
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Fig. 3. Dyeing rate of various cellulosic fibers
with Benzopurpurin 4B at 80 C.
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Fig. 4. Tensile property(linearity LT and re -
silience RT) of various cellulosic fibers.
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hysteresis 2HB) of various cellulosic fibers.
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Table 4. Hand value and total hand value of various cellulosic fibers for woman suit

Koshi Nurneri Fukurami Sofutosa THV
(stiffness) (Smoothness) (Fullness & Softness) (Soft feeling) o
Corton 548 3.09 321 0.68 2.31
0% © 527 3.87 3.61 1.40 2.58
Cotton
5% © 5.24 4.50 5332 1.95 2.94
Cotton
Lyocell 741 2.81 2.57 1.34 2.08
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Fig. 6. Shearing property(shearing rigidity G
and hysteresis width at ©=5 degree) of various
cellulosic fibers.
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