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Abstract —Silk/cotton fabrics were treated with butanetetracarboxylic acid(BTCA) to improve crease

recovery and anti-shrinking properties at various curing temperatures and pH values. We

investigated the effects of finishing conditions on add-on of BTCA, bending property(B, 2HB |

wrinkle recovery angle, shrinkage, and dyeing properties. The Add-on of BTCA increased with
increasing curing temperature and concentration. Crease recovery was improved with decreasing
shrinkage. Maximum add-on of BTCA was showed at pH 2.5. In case of dyeing and mercerization,
silk side treated with BTCA was more flexible than untreated, whereas cotton side was more stiff.
In dyeing after mercerization, B and ZHB values were higher and K/S values were doubled nearly.
The hand of fabric improved with decreasing B and ZHB by the BTCA treatment. BTCA treatment
after reactive dyeing improved crease recovery, and caused no change of color difference. However,
BTCA treatment after reactive dyeing didn’t improve crease recovery, whereas B and ZHDB were

decreased considerably by the treatment.
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Table 1. Structure of Sumifix Supra Brilliant Red
3BF(C.I. Reactive Red 195)
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Scheme 1. Mechanism of the esterification of
BTCA with cellulose materials.
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Scheme 2. Mechanism of the esterification of
BTCA with silk amino acids.
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Table 2. Effect of catalysts on add-on of BTCA-
treated silk/cotton fabrics

Catalyst BTCA add-on(%)
NeH 2P0, + H20 459
NaHPO4 4.09
CsHs03Na 391
NaH 2PO: 4.08

Treating condition : BTCA 0g/l, softener 1%,
catalyst mole ratio 1.0(vs BTCA), liquor ratio 1
15, pH 2.5, dipping 5min, curing 180T, 3min.

BTCA add-on (%)

0 1 1 1 1
2.0 2.5 3.0 3.5

pH
Fig. 1. Relationship between pH value and
add-on(%) of silk/cotton fabric treated with
BTCA.
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Table 3. Physical properties for silk/cotton fabrics treated with BTCA at different mole ratio of disodium

hydrogenphosphate
BTCA WRA Shn:nkage § ZHB

add-on (degree) (%) (gf em®/cmx10) (gf cm/emx10)

Treatment %) . v v -
7o Wp Wt Wp Wt Wp Wt Wp Wt
Untreated 1390 92.0 35 08 0.101 0.053 0.044 0.036

Catalyst

03 4.00 1473 1400 03 0.3 0.045 0.057 0.017 0.028
05 412 1467 1360 03 0.3 0.070 0.058 0.023 0.028
1.0 459 1500 1393 03 0.3 0.056 0.061 0022 0.030
20 459 1487 1427 03 0.3 0.051 0.056 0.017 0.032
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Table 4. Effect of concentration of BTCA on physical properties for silk/cotton fabrics
BTCA WRA Shrinkage B ZHB
Treatment add- (degree) (%) (gf cm™/cmx10) (gf cm/cmx10)
on(%) Wp Wt Wp Wt Wp Wt Wp Wt
Untreated 139.0 92.0 3.5 038 0.101 0.053 0.044 0.036
BTCA
30g/1 324 1485 125.3 1.0 05 0.043 0.051 0.016 0.024
50g/1 459 150.0 139.3 0.3 0.3 0.056 0.061 0.022 0.030
'70g/1 6.10 1505 141.3 00 00 0.054 0.057 0.019 0.030
90g/1 752 151.0 150.0 00 00 0.048 0.064 0.017 0.031

Catalyst : NalH 2POy + H:O mole ratio 1.0(vs BTCA), softener 1%, liquor ratio 1 : 15, pH 2.5, dipping
5min, curing 180 C, 3min.

Table 5. Effect of curing temperature and time on physical properties for BTCA treated silk/cotton
fabrics

. WRA Shrinkage B ZHB
Treat- Tlme AYI (degree) (%) (gf cm”*/cmx10)  (gf em/cmx10)
ment (min) Wp Wt Wp Wt Wp Wt Wp Wt
Untreated = 139.0 2.0 35 08 0.101 0.053 0.044 0.036
160°C 1 9.7 146.7 125.3 05 05 0.040 0.055 0.020 0031
3 11.8 143.0 1335 05 05 0.050 0.061 0.017 0.033
5 126 143.3 136.3 0.3 0.3 0.054 0.057 0.020 0.030
7 13.0 150.0 128.0 0.0 0.0 0.053 0.059 0.019 0.030
170C 1 10.1 144.0 136.3 05 05 0.046 0.056 0.018 0.037
3 11.3 146.0 144.7 0.3 0.3 0.046 0.062 0.016 0.033
5 130 148.6 140.0 0.0 0.0 0.048 0.058 0.015 0.029
7 137 149.3 142.7 0.0 0.0 0.055 0.060 0.020 0.035
130C 1 9.7 149.3 124.7 0.3 0.3 0.046 0.058 0.017 0.036
3 11.8 150.0 139.3 0.3 0.3 0.056 0.061 0022 0.030
5 15.1 152.7 143.3 0.0 0.0 0.050 0.059 0.018 0.036
7 157 155.3 143.3 0.0 0.0 0.066 0.061 0.024 0.036
190°C 1 11.3 150.7 143.3 0.0 0.0 0.050 0.060 0.016 0.035
3 169 152.0 142.7 0.0 0.0 0.048 0.063 0.016 0.034
5 17.1 150.7 142.0 0.0 0.0 0.050 0.063 0.019 0.034
7 197 150.7 142.0 0.0 0.0 0.044 0.064 0.017 0.034
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Table 6. Effects of mercerization and BTCA on
change of color depth of reactive dyed-silk/cotton
fabrics

r K/S
Treatement : : AE"y
Before" After' Before  After

Untreated 464 476 81 73 13
NaOH
16 Be' 3sec 412 424 151 138 15

18 Be' 3sec 422 439 124 104 20
20 Be' 3sec 399 429 151 112 36

Dyeing was carried out with Sumifix Supra
Red SBF(ZO/ owf) at 60C, liquor ratio 1:3)
for 60min. ¥ Before : dyed ; after dyed/BTC
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Table 7. Wiinkle recovery angle for silk/cotton
fabrics treated with BTCA, NaOH and dyed with
Sumifix Supra Red 3BF

Treatment WRA(degree) .
Wp Wt
Untreated 139.0 920
Dyed 1447 1120
BTCA 150.0 139.3
Dyed/BTCA 148.0 1347
NaOH
16Be’ 134.0 8L0
18Be’ 132.0 95.3
20Be’ 131.0 1230
NaOH/BTCA
16Be’ 145.3 1207
18Be’ 150.7 1273
20Be’ 149.3 1333
NaOH/dyed/BTCA
16Be’ 146.0 1253
18Be’ 150.7 131.3
20Be’ 150.0 1333
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Table 8 Bending characteristics of silk/cotton
fabric treated with BTCA, NaOH and dyed with
Sumifix Supra Red 3BF

? ZHB
Treatment (gf em”/emx10)  (gf cr/em<10)
Wp Wt Wp Wt
Untreated 0101 0053 0.044 0036
Dyed 0063 0064 0.041 002
BTCA 0056 0.061 0.022 0030
Dyed/BTCA 0032 0.7 0.013 0030
NaOH
16Be’  30sec 00%  0.067 0663 0056
18Be’  30sec 0063  0.0% 0.040 0061
20Be’  30sec 0053 0.036 0036 009
NaOH/BTCA
16Be’  30sec 0053  0.069 0024 0034
18Be’  30sec 0041 0.081 0.020  003%
20Be’  30sec 0031  0.091 0011 004
NaOH/dyed/BTCA
16Be’  30sec 0047 0073 0.018 0039
18Be’  30sec 0039 0078 0015 0028
20Be’  30sec 0035 0.093 0.013 0030
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