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Strength Restoration of The DP Finished Cotton Fabric by Enzymatic Treatment
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Abstract

The purpbse of this study is restoration for tearing strength of the durable press (DP) finished 100% cotton
fabric by cnzymatic treatinent. Dimcthylol Dihydroxy Ethylene Urea (DMDHEU) was used as a DP finish
chemical. Enzymes (cellulase, pectinase, protease, lipolasc) were selected based on their specific reaction activilies.
[deal application of the enzymes for this work was to remove cross-links created by DMDHEU on the surtace
of the fibers to offer migration property between microstructures of cellulose. yet cross-links that exist inside of
the fibers are still remained to impart cffect of wrinkle resistance. Physical characteristics (learing strength, wrinkle
recovery, FT-IR) of enzyme treated samples were measurced and compared. It was found out that, in casc of
enzyme treatment, most of enzymes didn’t have a geeat cffect on tearing strength, but, in case of Protease, tearing
strength increased at DMDHEU 2% trcatment. As a result of an experiment on wrinkle recovery of the textiles
treated with enzyme making density of DMDHEU different whenever respective experiment was made, it was
discovered that density of DMDHEU increased as wrinkle recovery increased and, in the relation to enzyme (veatment
especially in Tipasc enzyme treatment, the lesser density of DMDHEU, the more wrinkle recovery increased.

Key words: DP finishing(5 4] 7154, enzyme( E), tearing strength( QG 7HE), wrinkle recoverv(7H-3XE).
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{Table 1) Characteristics of Fabric

Material Cotton 100% 40's, Plain
Thickness 0.27 mm
Average Areal Density 0.0123 giem’
Thread Count 133 x 72 yams

{Table 2> Resin Finish Formulation

Chemicals Conc.(o.w.b) Description
Resin 2%, 3%, 4% DMDHEU
Catalyst 1.1%, 1.5%, 2% MgCl; - H:O
Lubricant 10% Silicone

3) 1. S. Maron, “Structural Features of Cotton Treated by Pad-Dry-Cure, Mild-Cure, Poly-Set, Wet-Fix Processes,”

Text. Res. J. 41, (1971), pp. 57-64.
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5) H. Yu and H. Shin,

acid cellulase, stone and stone - neutral cellulase washings,”
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"Mercerization of Ramie: Contparisons with Flax and Cotion (Part 1),” Textile
Research Journal Vol. 59 No. 8, (1988), pp. 478-483.
“Transactions : The Washing Finish of Blue feans (I) - the comparison of ncutral cellulase,
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{Table 3> Finishing Procedurc and Conditions

Procedure Condition
Padding 1-dip, 1-nip, 83% wel pick up
Temperature 110 °C
Deyi
L Time ]"‘Oscc
Cug ‘Temperature 170°C
YT Time 90sec

{Table 4> Enzyme Treatment Procedure

EE 0.0%{owb), 0] 1: 20, HHSA)7FE 2hrs!

Enzyme pH ‘Temperature {°C)
Cellulase 5.5 53
Pectinase 8.2 55
Protease 8 60
Lipolase Ll 33

{Table 5 Fabric Samples

No. Samples
2 DMDHEYU 2%

3 DMDHEU 2% + 553 4)
4 DMDHEU 3%

5 DMDHTU 3% ++<1 )

6 DMDHEU 4%

7 DMDHEU 4% + 937
8 DMDHEU 2% 1 Cellulase
9 DMDHLCU 2% + Peclinase

] DMDHEU 2% + Protease
H DMDHEU 2% + Lipolasc
i2 DMDHEL 3% 1 Cellulase
I3 DMDIIEU 3% + Peclinase
14 DMDHEU 3% + Protease
15 DMDHLU 3% + Lipolase
16 DMDHEU 4% + Cellulase
17 DMDHEU 4% + Pectinase
18 DMDHEU 4% + Protease
19 DMDHEU 4% + Lipolase
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Change of Tcaring Strength by DP. Finishing
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{Fig. 1> Reduction of tearing strength by enzyme treutment and DMDHEU concentration.
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{Fig. 2> Wrinkle recovery by enzyme treatment and DMDHEU concentration,
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{Fig. 3> FT-IR spectrum of cellulasc.
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{Fig. 4> FT-IR spectrum of DMDHEU treated fabric.
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