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Abstract

Cotton fabrics were treated with 1,2,3,4-butanetetracarboxylic acid(BTCA) to impart durable press
performance, which is formaldehyde-free DP finishing reagent. The pore structures of BTCA treated
cottons were compared using a reverse gel permeation chromatographic technique(reverse GPC). A series
consisting 4 kinds of water soluble sugars was used to study the elution characteristics of columns
prepared from cotton fibers. From these data, differences in pore size distribution in the control and BTCA
treated cottons were distinguished.

BTCA crosslinks cellulose molecules provided wrinkle resistance to the treated cotton fabrics through
ester linkages. Although crosslinking of cotton with BTCA reduced accessible internal volume across the
entire range of pore size, differences in large pores were lager than in small pores. BTCA treated cotton
exhibited reductions over 40% in large pore sizes.
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Fig.1 Infrared spectra of BTCA treated cotton after
0.1N HCI treatment
(a) control cotton
(b) 3% BTCA treated cotton
(c) 6% BTCA treated cotton
(d) 9% BTCA treated cotton
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Table 1. Pendant carboxyl group & ester group
contents of BTCA treated cotton fabrics

content of pendant content of ester
Fabric carboxyl group
group(mmol/g cotton) | - (mmol/g cotton)
control 0.028 0
3% BTCA 0.239 0.239
6% BTCA 0.424 0.447
9% BTCA 0.504 0.725
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*WRA : wrinkle recovery angles
Fig.2 Wrinkle recovery angles of BTCA treated
cotton fabrics
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Table 2. Molecular probes used in reverse GPC

Molecular Molecular Molecular
probe weight diameter(A)
Dextran(void volume) 39,000
Stachyose 666.6 14
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Glucose | 180.2 8
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Fig. 3 Internal volume(V;) of BTCA treated cotton
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Fig. 4 The effect of concentration of BTCA on
residual small(V2), medium(V10), and large
pored(Vis) by elution of sugars.
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Fig. 5 The effect of concentration of BTCA on
residual large pores(M,) by elution sugars.
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Table 3. Moisture related properties of BTCA treated
cotton fabrics

Fabrc Mosture [ Water
regain(%) imbibition(%)

control 6.55 35.19

3% BTCA 6.14 25.28

6% BTCA 5.77 20.59

9% BTCA 5.97 24.41
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Table 4. Column parameters

Fabric Vy(ml/gcotton) | V,(ml/g cotton)
control 1.058 0.429

3% BTCA 0.874 0.245

6% BTCA 0.825 0.196

9% BTCA 0.844 0.215
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