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Abstract —Silk/cotton fabrics were treated with butanetetracarboxylic acid(BTCA) under various
treating conditions such as concentration, treated time and curing temperatures. Bending property,
tensile strength, wrinkle recovery angle, and shrinkage were measured. The BTCA concentration in
the saponfication mixture was measured by an isocratic HPLC equipped with the strong cationic
exchange columm Aminex HPX-87-H and a UV detector. The detected concentration of BTCA was
shown in silk side much more than that of cotton side. The bending and shrinkage properties were
improved at minimum curing condition and the lower concentration of BTCA. Tensile strength
decreased with increasing concentration of BTCA, curing temperature and treated time, while wrinkle

recovery angle increased.
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Table 1. Peak area and detected BTCA by HPLC analysis for silk/cotton fabrics treated with BTCA at
various conditions

Retetion time Peak area Detected BTCA(mg/1)
Treating Sik :

.. . Cotton Silk Cotton
condition Silk  Cotton I 0614g g I 0614g g
Blank 840 0 1793719 0 0 0 0 0

1 833 843 2765831 296877 204608 K6 6090 4.1
y 3 837 843 3077270 788100 298354 1301.8 801.9% 6105
BTCA conc. (%) °
5 835 842 3688008 1163093 949011 19180 1180.3 %4.3
7 830 832 4224059 1492229 1111893 24588 15123 11286
1 836 85 3317578 935649 06762 1544.3 908 804
Curing time 3 8% S& W08 1163093 94011 19180 11803 9643
(min)” 5 835 840 3924450 1308209 9303 21565 13268 919.2
7 832 840 4112568 1423773 87844 2346.3 14433 8932
150 827 8.14 3018299 51892 8947 1242.3 004 819.0
160 827 8.14 3438692 1010013 844614 1666.4 10258 8390
Curing temp. (T
170 822 8.16 3543583 1074416 9411 1772.3 1090.8 %9.8
180 835 842 3688008 1163093 949011 19180 1180.3 %4.3
1 Curing time/temp. : 3min/180C.
7 BTCA conc./curing temp. : 5%/180 C.
¥ BTCA conc./curing time : 5%/3min.
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Fig. 2. Relationship between detected concentration of BTCA and treating

fabric.
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Fig. 3. Relationship between wrinkle recovery angle and treating conditions of silk/cotton fabrics.

4 — Sjlk — Sijlk —— Silk
r Cotton 4r e Cotton e Cotton
g °f g °r g
o o o
g 2 § of g
> - x
[+ (=] [«
[ = [ = | =}
£ 1t € 1p £
N = £
? I | ? | | | K
0 B 7 - 0 & z 7
o0l [ |
At 1k At
1 1 1 L 1 1 1 1 1 1 1 1
0 2 4 6 0 4 6 0 150160170180

BTCA concentration (%)

Curing time (min)

Curing temp. (C)

Fig. 4. Relationship between shrinkage and treating conditions of silk/cotton fabrics.
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Fig. 5. Relationship between tensile strength and treating conditions for silk/cotton fabrics treated with
BTCA.
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6. Relationship between bending modulus and treating conditions of silk/cotton fabrics.
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