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Abstract— The cotton yarn was subjected to bio-polishing treatment with three commercial enzymes(Cellusoft L,
Denimax-991L and Denimax-acid) to remove the fuzz on the cotton yarn. Also, enzyme treated cotton yarns were compared with
singeing cotton yarns. Experimental variables of enzyme treated cotton yarn were as follow: concentration of enzyme solution and
NaOH, dipping time, and processing temperature. The enzymatic treatments were evaluated by analyzing the effect on yarn count,
twist contraction, evenness and tenacity. As the results, enzymatic treatment on cotton yarmn induced same effects as the traditional
singeing treatment. Also, silket treatment of cotton yarn after bio-polishing enhanced the tensile properties of the cotton yarn.
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Fig.1. SEM morphology of the enzyme treated cotton
yarns for 60 min at 50C; (a) untreated, (b) Cellusoft-
L(3wi%), (c) Denimax—-991L(8wt%), (d) Denimax-acid
(Bwt%). Magnification 1000x.

(© (d
Fig. 2. SEM morphology of cotton yarns treated with
NaOH after Cellusoft-L treatment(3wt%, 50°C, 60min);
(@ NaOH 20wt%(30min, 207C), (b) NaOH 50wt%
(30min, 20C), (c) NaOH 20wt%(60min, 20°C) (d) NaOH
20Wt%(30min, 40°C). Magnification 1000x.
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Fig. 3. Twist contraction and yarn counts of cotton
yamns treated with Cellusoft-L for 60min at 50C.
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Fig. 4. Twist contraction and yarn counts of cotton
yarns treated with NaOH in different temperature after
enzyme treatment(Cellusoft L 3%, 60min, 50C).
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Fig. 5. Twist contraction and yarn counts of cotton
yarns treated with NaOH at 60C after enzyme
treatment(Cellusoft L 3%, 60min, 50C).
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Table 1. Weight reduction of cotton yarns by enzymatic treatments(60min, 507C)

Before treatment(g)

After treatment(g) Weight reduction (%)

Cellusoft-L. (3%) 9.27
Denimax-991L (3%) 9.14
Denimax-acid (3%) 9.26

8.21 11.43
8.44 7.65
8.64 6.70
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Table 2. The effect of enzyme(60min, 50°C) concentration on weight reduction of cotton yarns

Before treatment(g)

After treatment(g) Weight reduction (%)

Cellusoft-L (1%) 9.21 8.76 4.8
Cellusoft-L (2%) 9.11 8.43 7.46
Cellusoft-L (3%) 9.27 8.21 11.43
Cellusoft-L (4%) 8.20 733 10.85
Cellusoft-L (5%) 8.23 735 10.69

Table 3. Weight reduction of the bio—polished cotton yarn(Cellusoft-L 3%, 60min, 50°C) by silket treatments

Before treatment(g)

After treatment(g) Weight reduction (%)

NaOH(20wt%, 20T) 9.32 8.88 525
NaOH(20wt%, 60T) 9.45 8.86 6.24
NaOH(20wt%, 80T) 9.41 8.51 9.56
NaOH(60wt%, 60T) 9.60 8.53 10.10

Table 4. Uneveness of enzyme(®G0min, 50C) and silket60min, 60C) treated cotton yarns

Uneveness % CV(%)
Untreated cotton yarn 7.60 9.58
Enzyme treated yarn(Cellusoft-L) 8.09 9.21
Enzyme + Silket yarn (NaOH 20wt%) 7.75 9.81
Enzyme + Silket yarn (NaOH 50wt%) 7.97 10.06
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Fig. 7. Tenacity of cotton yarns treated with different
enzymes for 60min at 50C.
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Fig. 8. The effect of NaOH concentration on tenacity
of silket cotton yarns after enzymatic treatment (silket
treatment : 60min, 60°C; enzymatic treatment : 60min,
50C).
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