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Abstract— The crystalline character of NaOH and KOH-cellulose complex having different tension
ratio was studied using X-ray diffraction analysis. Cellulose crystalline lattices in tension alkali treat-
ment cotton were identified by measuring and indexing the 101, 101, and 002 reflections. According
as alkali treatment tension ratio increased on, cellulose gave rise to the formation of I rather than
cellulose II. It seemed that a part of the fine structure of cellulose increased orientation with antiparaell
and parallel chain crystal struture. The high tension ratio alkali treatment cotton resulted in lower
dye sorption and in higher breaking strength and crease recovery.
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Fig. 1. Phase diagram of sodium celluloses.
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Fig. 2. X-ray diffractograms of (a) Control, (b) 14%
NaOH treated: 0.075/1, (c¢) 14% NaOH trea-
ted: 0.75/1, (d) 28% NaOH treated: 0.075/1,
(e) 28% NaOH treated: 0.75/1.
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Fig. 3. X-ray diffractograms of (a) Control, (b) 14%
KOH treated: 0.075/1, (c¢) 14% KOH treated:
0.75/1, (d) 28% KOH treated: 0.075/1, (e)
28% KOH treated: 0.75/1.
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Table 1. Shrinkage and crease recovery of alkali treatment cotton under different tension ratio

Treatment

Crease Recovery (Shrinkage), %

Treated Conc. (%)

Treated tension ratio

& Time (min.) 0.025/1 0.075/1 0.225/1 0.75/1

KOH, 14, 2 48.3 ( 2.86) 48.9 ( 0.95) 494 (—2.38) 544 (—4.29)
14, 5 489 ( 143) 489 (—048) 51.7 (—4.29) 51.1 (—4.29)

KOH, 28, 2 50.0 ( 9.52) 51.1 ( 4.76) 526 ( 3.81) 544 ( 2.86)
28, 5 556 (10.0 ) 56.7 ( 7.62) 56.6 ( 4.76) 57.8 ( 2.86)

NaOH, 14, 2 50.0 ( 5.72) 51.1 ( 0.95) 51.0 (—2.86) 55.6 (—4.29)
14, 5 50.0 ( 7.14) 50.6 ( 0.85) 51.0 (—3.33) 51.6 (—3.33)

NaOH, 28, 2 53.3 (18.10) 47.8 ( 15.24) 41.1 ( 14.76) 41.7 ( 12.38)
28, 5 56.7 (16.19) 489 ( 14.29) 49.2 ( 11.90) 50.0 ( 11.90)

Table 2. Mechanical properties of alkali treatment cotton under different tension ratio
Treatment Augumentation, % : Breaking Strength (Elongation)
Treated Conc. (%) Treated tension ratio
& Time (min.) 0.025/1 0.075/1 0.225/1 0.75/1

KOH, 14, 2 24 ( 6.6) 2.4 (13.3) 49 (22.2) 18.0 ( 13.3)
14, 5 49 ( 6.6) 7.5 ( 6.0) 6.6 (22.2) 20.5 ( 13.3)

KOH, 28, 2 6.5 (16.6) 7.2 (20.0) 94 (16.6) 265 ( 2.3)
28, 5 9.2 (14.2) 9.6 ( 6.0) 10.8 (11.1) 28.9 (—34)

NaOH, 14, 2 13.7 (15.2) 135 (11.7) 16.6 (15.2) 253 ( 5.1)
14, 5 23.8 (9.1 193 ( 7.2) 224 ( 6.7) 277 ( 3.0)

NaOH, 28, 2 16.8 (44.4) 16.8 (33.3) 15.7 (36.8) 15.7 ( 22.2)
28, 5 16.8 (21.7) 16.8 (29.1) 156 (33.3) 162 ( 111
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Fig. 4. Dyebath exhaustion of Direct Orange 31 (C.I.
23655) on control and tension NaOH treated
cotton.
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Fig. 5. Dyebath exhaustion of Direct Orange 31 (C.IL
23655) on control and tension KOH treated
cotton.
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