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Abstract

This study presents an eco-friendly and one-step finishing method for modifying fiber property that
reduces fiber damage in wool/polyester blend fabrics. Lipase from aspergillus oryzae is used in this
experiment. The enzymatic treatment condition is optimized by measuring the relative activity of lipase
depending on pH level, temperature, concentration of lipase, and treatment time. The concentration of
CaCl, as an activator is determined by the characteristics including whiteness, water contact angle (WCA),
and dyeing property. The modified properties of lipase treated fabrics are tested for pill resistance and
surface morphology. The results are described as follows: the optimum conditions for lipase treatment
constitute a pH level of 8.0, treatment temperature of 40°C, concentration of lipase at 100% (o.w.f), and a
treatment time of 90 minutes. CaCl, helps in raising lipase activation, and the optimum concentration is
50mM. The whiteness, wet ability, and pill resistance of lipase treated fabrics improves as compared to the
control. The dyeing property of lipase treated fabrics improved by 53.5% after using the one-bath dyeing
method. This means that lipase treatment can save time and cost during the dyeing process since lipase
treatment modifies wool and polyester fibers. The surface of lipase treated wool fibers do not exhibit any
change, however voids and cracks manifest on the surface of lipase treated polyester fibers.
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Table 1. Characteristics of enzyme

Liquid | Novozymes

YLipolytic activity is determined at pH 7.0, 30°C
(Tributyrin as substrate)

2. 48 Yy

1) §2 2|

84 A 4] 1:30, pH(7.0-9.0), A8 %25~
60°C), B 9A F2(50~400% o.wi), 22 A1 7H10~180%-),
38 FE(10~100mM)E H3HA A P33t &
& X8 FolE 95% @S2 AlES £ gk A4 5]
o AAAz 4.

2) MTHENEE

oAl A 84 A pH, HE 2%, 219A 5
5, A A7kl E AT E Felsoh 4ug
A 238 A5l 24 248 34 A7) S0 20ml o
23} 09% Bl BT AASE A7S &, A2 &
He] MAto] ¢t Beh o = W W 712 01N NaOH
2 ARk A4 A€ 0.IN NaOHS] 4B F-&
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Fig. 1. Effect of pH levels on relative activity of
lipase-treated wool/PET fabrics (temperature
30°C, lipase 100% (o.w.f), treatment time 60
minutes).
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Fig. 2. Effect of temperature on relative activity of
lipase-treated wool/PET fabrics (pH 8.0, treat-
ment time 60 minutes, lipase 100% (0.w.f)).
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Fig. 3. Effect of concentration of lipase on relative
activity of lipase-treated wool/PET fabrics (pH
8.0, temperature 40°C, treatment time 60 min-
utes)
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Fig. 4. Effect of treatment time on relative activity of
lipase-treated wool/PET fabrics (pH 8.0, tem-
perature 40°C, lipase 100% (o.w.f)).
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Fig. 5. Whiteness of wool/PET fabrics treated with
lipase in different concentration of CaCl, {pH
8.0, temperature 40°C, lipase 100% (o0.w.f), treat-
ment time 90 minutes).
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Fig. 6. WCA of wool/PET fabrics treated with lipase in
different concentration of CaClz (pH 8.0, tem-
perature 40°C, lipase 100% (o.w.f}, freatment time
90 minutes).
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Fig. 8. Surfaces of control and lipase-treated wool/PET fabrics after pilling test (pH 8.0, temperature 40°C, lipase
100% (o.w.f), treatment time 90 minutes, CaCl. 50mM).
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w00l
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Fig. 9. SEM micrographs of control and lipase-treated wool/PET fabrics (pH 8.0, temperare 40°C, lipase 100%
(o.w.f), treatment time 90 minutes, CaCl, 50mM).
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