Journal of the Korean Society of Dyers and Finishers
Vol. 15, No. 4, pp.24~31(2003. 8)

CHFE R (B

polycarboxylic acid M2[HIES| Ester 7tmAER| 7}4LE5H (1)

201 - B

AL A ey} o) 583}
(2003. 4. 15. AH42003. 6. 12. A=)

Hydrolysis of the Ester Crosslinking on Cotton Fabric Treated with
Polycarboxylic Acid( 1)

'In-sook Kang and Hyun-sook Bae

Dept. of Clothing & Textiles , Chang-won National University
(Received April 15, 2003/Accepted June 12, 2003)

Abstract—In this research, we applied FT-IR spectroscopy to study the hydrolysis of the ester-crosslinking
formed by various polycarboxylic acids on the cotton fabric. We observed the following; (1) the ester-
crosslinking is less durable to hydrolysis than ether-crosslinking under all conditions; (2) the ester-crosslinking
formed by polycarboxylic acids having more than three carboxyl groups, such as butanetetracarboxylic acid
(BTCA), are substantially more durable to hydrolysis than the acids having two or three carboxyl groups, such
as maleic and citric acid; (3) alkaline conditions drastically accelerate the hydrolysis of both urea- and
ester-crosslinking; and (4) the ester-crosslinking formed by poly(maleic acid) is more resistant to hydrolysis at
alkaline conditions than BTCA. (5) polycarboxylic acid molecules were removed from the fabric at same rate
as the hydrolysis of the ester linkage. FT-IR spectroscopy has proved to be a useful analytical technique for
evaluating the hydrolysis of the crosslinked cotton fabric.
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Fig. 1. Phtoacoustic infrared spectra of cotton
fabric finished with DMHDEU.
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Fig. 2. Decrease of carbonyl band absorbance of
cotton fabric treated with DMDHEU and hy-
drolyzed in different solution at 70°C.
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Fig. 3. Phtoacoustic infrared spectra of cotton
fabric finished with polycarboxylic acid (A)
MA, (B)CA, (C)BTCA, (D)PMA.
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Fig. 4. Decrease of ester carbonyl band
absorbance of cotton fabric treated with
carboxylic acid and hydrolyzed in deionized
water at 70°C.

Table 1. The structure and name of the polycarboxylic acids ; carbonyl band intensity and carbonyl band
intensity ratio of the finished cotton fabrics with polycarboxylic acid

Structure and name of Carboxylate Ester carbonyl band Carbonyl band
the polycarboxylic acids carbonyl absorbance absorbance intensity(ester/carboxyl)
HOOC COOH
N 7
PN 0.71 0.49 0.70
H H
maleic acid (MA)
COOH
HOOC—CH,—C~—CH,—~—COOH
T : 0.72 0.56 0.78
OH
citric acid (CA)
HOO(!I L“O()H
HOOC—CH,~~CH~—~CH—CH,~COOH 0.81 0.60 0.74
1,2,3 4-butanetetracarboxylic acid (BTCA)
HOOC ('TOOH
I
Fch—cn-, 0.78 0.46 0.59

poly(maleic acid)(PMA)
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Fig. 5. Decrease of ester carbonyl band ab-
sorbance of cotton fabric treated with carboxylic
acid and hydrolyzed in 0.5% detergent solution
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Fig. 6. Decrease of ester carbonyl band ab-
sorbance of cotton fabric treated with carboxylic
acid and hydrolyzed in 1% Na;PO4 solution at
70°C.
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Fig. 9. Ester carbonyl band absorbance and
carbonyl band intensity ratio of cotton fabric
treated with carboxylic acid and hydrolyzed in
deionized water at 70°C.
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