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Abstract— In this research, we investigated hydrolysis of the ester crosslinking on cotton fabric treated
with polymer of maleic acid(PMA), citric acid(CA)and combination of polymer of maleic acid and citric acid

using Fourier transform infrared spectroscophy.

The rate of hydrolysis of the ester crosslinkage increased with pH regardless of the type of
polycarboxylic acid used and even after hydrolysis for 256 hour in pH 13.4 solution, the treated fabric
retained 10-20% ester crosslinkage. The durability to alkaline hydrolysis of the ester crosslinkage formed
by CA was lower than that of by PMA and combination of poly(maleic acid) and citric acid indicating that
the ester formed by CA on the cotton fabric is more susceptible to hydrolysis than that formed by PMA
and combination of PMA and CA. The total amount of ester and polycarboxylic acid molecules removed
from fabric increased with increasing hydrolysis time but the rate of hydrolysis of ester linkage were
higher than that of removal of polycarboxylic acid molecule from the fabric. The characteristic of
hydrolysis of fabric treated with combination of PMA and CA was related with the mixing ratio of PMA

and CA in treating fabric.
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Table 1. The structure and name of the PCA ; band intensity ratio of the finished cotton fabrics with PCA

citric acid (CA) Pl A CA+PMA
Structure and name S HOOC  COOH
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Y Foen—cn POy
OH
catbonyl of carboxylic
acid and estor 0.77 0.75 0.78
Carboxylate carbonyl
aFsorbance 0.72 0.78 0.73
Ester carbonyl band
absorbarce 0.56 0.46 0.51
Carbonyl band
intensity(ester/carboxyl) 0.78 0.59 0.70
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Fig. 1. Inrared spectrum of cotton fabric finished
with CA and then treated with an 0.1M
NaOH.
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Fig. 2. Decrease of ester carbonyl absorbance of
cotton fabric treated with PMA and hydro-
lyzed in different pH solution at 70 C.
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Fig. 3. Decrease of ester carbonyl absorbance of
cotton fabric treated with CA and hydro-
lyzed in different pH solution at 70 C.
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Fig. 5. Infrared spectra overlapped of cotton fabric
finished with PMA(A) and CA(B) and
hydrolyzed in Na;POQ, solution at 70 “or
different times.
©, 1, 2, 4, 8, 12, 24, 48, 96, 192 hr)



Poly(maleic acid)/Citric Acid &3} 2 #|WHE 9] Fster 7} 859 7413 21

3.2 Ester 7}ul A9 7hri-al el PCA <
£

PCAR WA =S o 2H3} A& o HAlEd
FE A3 carbonyl @] & = -COO-, -COOH-, ~L&]
3l -CO0 ° 9] 37}A|o]th

7l el A 7he el EA ek carbonyl
o] Tl W WskE selelr] flste] CA 7
EE V)RR 3 3 0N HCLE *2]8k0] 1580 ~
1588cm” o] 213 carboxylate anion2- 1721 ~1728cm
o ZHAA caboxylic acid &} ol ~E{7]o] A& A
carbonyl & 5}1}2] peak o YERH Z 2 =Fig. 6 2}
At

carbonyl band 1721~1728cm’ ol L}ERt ester
carbonyl band+= W411+-2] cellulose 2} PCA el &
¥ DAt o3k Al 2~E 719} cellulose ©F2] 1
AR 7halel] ofgk o ~E)7] AZkE Al R A
o= WA AAYE BARF 7faAghs veh)
ol Alge] YA THEEUle] EA5HE PCA
AEg A5t & o2 H Wol7| = stk

Fig. 72 2% NaOH (pH 13.4) &9l 7}
3llo] AI7ES G2l sk CAXE] 2o 0N HCE A
2] 3ko] 1580 ~1588cm ™ ol Q1= carboxylate anion
S 1721~1728cm’ ol TFAA A cabonyl S 3ht
] peakol]l LFERH 1R spectra©] T}, Fig. 7¢1 2]3h
748l 2A13be] A akebH 7k arel] EAIEE A

1721-1728
[0}
Q
c
®
£
e}
0]
0
<
F : : : !
4000 3000 2000 1000
Wavenumbers

Fig. 6. Infrared spectra of cotton fabric
finished with CA and then treated
with an 0.1M HCI solution.
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Fig. 7. Infrared spectra of cotton fabric
finished with CA and hydrolyzed in
2% NaOH solution at 70 Cfor different
times. (A;0, B;2, C4, D;256 hr)
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Fig. 8. Decrease of total carbonyl absorbanceof
cotton fabric treated with CA and PMA
and hydrolyzed in 2% NaOH solution.
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Fig. 9. Decrease of ester carbonyl absorbance of
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