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Abstract

Cotton fibers were treated, with 1,2, 3, 4-butanetetracarboxylic acid (BTCA) which is formaldehyde-free
reagent to impart durable press performance. The dyeability, dyeing rate, and diffusion coefficient, of BTCA
treated cottons were compared to prove the changes of pore size structure using direct dyes and disperse dyes.
Diffusion coefficients of BTCA treated cotton fibers were determined at acidic conditions ‘to figure out the
effect of swelling. Since the dyeability of BTCA treated cotton fibers dyed with direct dyes were reduced, it is
considered that the dyeability to direct dyes is related to the quantity of residual large pores. But, the dyeability
to disperse dyes were increased due to the less reduction of small pore sizes and the increase of hydrophobicity
in BTCA treated cotton cellulose. The dyeability to direct dye and disperse dye were decreased more at acidic
conditions than at neutral conditions. It seemed that the swelling of pores in the fiber were inhibited.
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Table 1. Characteristics of fabric

Material Cotton 100%
Weave Plain
Yarn number(Ne) 36X36
Fabric counts(ends/picks/5cm) 161X157
Thickness(mm) 0.287
Fabric weight(g/m?) 109.58
NaO. 5 NH— C NH
NIO S NZ NH C CHJ

(b) C.1. Direct Red 23

SO,Na

NaOJSN=N—<i\>~N=N on
NBOSS'\_/ N

= It
c

2

NH-—~|

(d) C.I. Direct Red 80

Fig. 1. Structures of direct dyes.
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Table 2. Characteristics of direct dyes

Direct dyes Structure My 1/O value
C.L Direct Red 81| Disazo 675.6 3.51
C.I Direct Red 23| Disazo 813.7 333
C.I. Direct Red 75| Disazo 990.8 5.71
C.I. Direct Red 80 | Tetrakisazo 1373.1 5.87
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(b) C.1. Disperse Orange 30
Fig. 2. Structures of disperse dyes.

Table 3. Characteristics of disperse dyes

Disperse dye Structure Mw

C.I Disperse Blue 56 Anthraquinone 350.1

C.1 Disperse Orange 30 Azo 449.0
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Fig. 4. Related dyeability of cotton fibers to direct dyes
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Fig. 5. Diffusion coefficients of cotton fibers treated
with BTCA and dyed with direct dyes.
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Fig. 6. Dyeability of cotton fibers to disperse dyes after
crosslinking with BTCA.
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cotton fibers at different pH conditions.
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