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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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Fig. 1. Calibration curve for concentration of
BTCA in the saponification liquor by HPLC
analysis.

Table 12 BTCA *& ZA(BTCA &%, ¥4
g 2= % Az Alzbhe] W& HPLC &% A
AA3 HEH BTCA %S Jehd Aotk o
A Az et S48 adFoM 27] 3
3 g wn BAsHm, dae AS Alg &8
B0 98] B 1g% 0631g2 AL 1goz kst
AeR Aart WEG o 2] 2L o] HEE
Aok mAEl Alge] A AAR] AAgA
BTCAZZ #F& A7t 999 840minol|A H=
(F3 972,112)7} vebygeh o] AL Az 23
A 315%e NaOHA o] o) 437t gds) &
d|=lo] BTCASE AR Ex13e] E4o] AAd
AL & 4 Aok

Fig. 2% Table 19] A& A @& BTCAS
AZF A3E 802 Yeid Ao Fola(d
AE) 25 ¢ AIZFE 180T, 3Be2 uAstm
BTCA FX(, 3, 5 ¥ 7%)E H3iAz A$
BTCA % €Xxg] £%8 5%, 180CE 13t A
g AIZHY, 3,5 2 7S WA AS aga
BTCA &% % g4z Al7HE 5%, 3oz 133}
2 gAHE LRE 150C~180T=E A3l AL
o] 7+ Mg 27 wWE BTCAY H&% Hzs
Uebd Aolt} Fig. 2914 B Hfe} Zro] A&

R—-C\ -<——> R—C<\ Na

Scheme 1. Saponification reaction mechanism of an ester compound”.
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Table 1. Peak area and detected BTCA by HPLC analysis for silk/cotton fabrics treated with BTCA at
various conditions

Creati Retetion time Peak area Detected BTCA(mg/1)
reatin, - :
co:c?jtioi Silk  Cotton Ig Silk 0614g Colt;on 1g Sﬂko.ﬁl ag Colt;on
Blank 8.40 0 1793719 0 0 0 0 0
1 8.38 848 2765831 596877 294608 987.6 609.0 3041
, 3 837 848 3077270 788100 598354  1301.8 801.96 6105
BTCA conc. (%)
5 8.3 842 3688008 1163093 949011 19180 11803 964.3
7 830 832 4224059 1492229 1111893 24588 1512.3 11286
1 8.36 845 3317578 935649 766762 15443 950.8 7804
Curing time 3 835 842 3688008 1163093 949011 19180 11803 9643
(min)” 5 835 840 3924450 1308260 904303 21565 13268 9192
7 8.32 840 4112568 1423773 878x44 23463 1443.3 8932
150 8.27 814 3018299 751892 804947 12423 7654  819.0

827 814 343892 1010013 844614  1666.4 10258  859.0
170 8.22 816 3543583 1074416 954411 17723 1090.8  969.8
180 835 842 3688008 1163093 949011 19180 1180.3 9643

Y Curing time/temp. : 3min/180C.
? BTCA conc./curing temp. : 5%/180C.
¥ BTCA conc./curing time : 5%/3min,
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Fig. 2. Relationship between detected concentration of BTCA and treating conditions of silk/cotton
fabric.
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Fig. 3. Relationship betwecen wrinkle recovery angle and treating conditions of silk/cotton fabrics.
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Fig. 4. Relationship between shrinkage and treating conditions of silk/cotton fabrics.

Wel 27} o] whmel Wol wgHw Utk A 34 AIFUET U BUSY
HEE I0CAHNE FE 3748 BRloH, 1E Fig. 55 99 #g) 22 B AFP=S

N

£

o AN E WEErt SUketa lx, A - A4 Bl Aoz 24 7}%1_01];\1 QA7 o) A3t ut
B A - AN WFEe] Z7h 2ol BH R gan oje A0l Age) 2RSd IAY
o} WE% gro] Table 1914 HEH Aot I o o8 HAwdTS é_g_s\;_] W) o]Eo] WA, Dol
siAl e Ale AAE AR 2Pl AYSE o) sRo] SweEA £ IAH AR B
A Aoz Pzrdh W 2HZ B 1he] mjBel 18 Af

Fig. 4= 919 A& =76 o g WA= nz FoUsA BAAA nlEalss Ao oY,
el Reg viAz A& AL HAK] 439 Fo] ZleA W 7 WL Ae AAZ BaeA| &
THEC] 4% ke FRE] 6= BAAN - Aol dpeoz Wohly] WReln. Uz
Zgo| aA Jvelgen, BTCA Z+ AelzAd B inq_ BTCA A2 nxz) BT 9%
ng AasEe 43S 593, 53 BTCAY A Aol Qs 9aot Relzdel dold] Be
A A7 2ANME 2 FFE UEHATE A4 W3l ] okorc}.

Zke) A% 129 HME F2E9 2 FAE Fig. 6& 99 Azde] B Y4 B
293 A gRa 2% 5= T BA EY 9 W AE o Aoz BaE 3 4 @48

o rlu

ol 10 ki

r
l‘l

T FHE0 #42E Bon, A =9 BF Foe o o B2 el =& AL YEiEE, 4
150 ColNZ $&89 42 EPoY 160T © A% ¥ BF oxgld H]g] BTCA 2E A7 &
M e E Aol T Ao FAEE dehlia .z, 53] A2eA

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 3(2002. 6) / 159



24

Tensile strength (kgf)
N
(5,

0
BTCA concentraion (%)

Fig. 5. Relationship between tensile

BTCA.

B (gfcmzlcm)

0 2 4 6
BTCA concentration (%)

Fig.

wm— Silk

0.06 - mmm Cotton

2HB (gfcm/cm)

0 2 4 6
BTCA concentration (%)

o
&

Tensile strength (kgf)
o
g

0.02

0.00

strength

o o
b4 8

B (gfcmz/cm)

o
S

0 2 4 6

Curing time (min)

0.00

0.06

0.04

2HB (gfcm/cm)

0.02

0.00

0 2 4 6
Curing time (min)

0 2 4 6
Curing time (min)

Tensile strength (kgf)

s Silk

150160170180

Curing temp. (C)

—
w— Silk
was Cotton
0.06
€ o4
5o
2
Q
0.02
150160170182

and treating conditions for silk/cotton fabrics treated with

Curing temp. (T)

6. Relationship between bending modulus and treating conditions of silk/cotton fabrics.

0.06 -

2HB (gfcm/cm)

m—— Silk
==z Cotton

150160170180

0
Curing temp. (C)

Fig. 7. Relationship between bending hysteresis width and treating conditions of silk/cotton fabrics.
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