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Abstract

Cotton fabrics were finished with mixture of BTCA(1,2,3,4,-butanetetracarboxylic acid)
and polyalkyleneoxide-modified amino—functional silicone by pad-dry-cure process to
achieve better DP performance with a higher retention of physical properties as compared to
those of finished with BTCA alone.

The results indicated that BTCA improved the wrinkle recovery but reduced significantly
the tensile and tear strength of the treated fabrics. Whereas silicone imparted a lower wrinkle
recovery, a ldwer loss of tensile strength than BTCA, in addition improved considerably the
tear strength owing to reduction in inter-fiber and/or inter-yarn frictional forces. The
concentration and curing temperature needed to enhance physical properties were as follows;
for BTCA treatments 6%, at 180°C, for silicone treatments 1% at 140°C. This optimum
concentration of silicone was observed by using the mixture of BTCA and silicone.

The wrinkle recovery and DP rating of cotton fabrics treated with mixture of 4% BTCA
and 1% silicone at a curing temperature of 170°C was similar to those of treated with 6%
BTCA at a curing temperature of 180°C, and other performance properties observed Were; an
increase in tensile strength, extension, toughness, abrasion resistance and moisture regain due
to the reduction of BT'CA concentration and curing temperature, futhermore an improvement
in bending and surface properties due to the lubricating effect of silicone,

On the other hand 1% aqueous silicone solution showed the lowest surface tension. Such
nonionic surface activity resulted in a more uniform and rapid deposition of BTCA on the
fiber or fabric.
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Table 1. Characteristics of fabric.

Material cotton 100%
Yam number(Ne) 3636
Weave Plain
Fabric count (ends x picks/5 cm) 141%135
Thickness (mm) 0.28
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Al ekd 4 Aldrich Chemical Co., Inc.
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Fig. 1. Structure of Polyalkyleneoxide-modified
amino-functional silicone

Sodium hypophospite-monohydrate (NaH;PO,« H;0),
A ¢ Jupsei Chemical Co., Ltd.

Triton X-100, 4] 2FY-F Junsei Chemical Co., Ltd.
Acetic acid, 42}, Junsei Chemical Co., Ltd.
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Table 2. Compositions of padding solution

Concentration (% o.w.b)

Chemicals
BTCA treatment ] silicone treatment mixture treatment
(Bath pH 2.3-2.5) (Bath pH 4.5-5) (Bath pH 2.6—2.8)
BTCA 2 4 6 8 1 2 3 4 5
NaH.PO; - H:0 2 4 6 8 1 2 3 4 5

Triton X-100 0.1

silicone

Acetic acid

05| 1 |15] 2 1
0.1
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Fig. 2. Effect of finish concentrations on the wrinkle
recovery of treated cotton fabrics,
curing conditions:
BTCA: 180°C, 2 min.,, silicone: 140°C, 1.5 min.
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Fig. 3. Effect of finish concentrations on the tensile
strength of treated cotton fabrics. ‘
curing conditions:
BTCA: 180C, 2 min,, silicone: 140°C, 1.5 min.
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Fig. 4. Effect of finish concentrations on the tear
strength of treated cotton fabrics.
curing conditions:
BTCA: 180°C, 2 min., silicone: 140°C, 1.5 min.
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Fig. 5. Effect of curing temperature on the wrinkle
recovery of treated cotton fabrics.
treating conditions:
BTCA: concentration §%, curing time 2 min.
silicone: concentration 1%, curing time 1.5min. .
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Fig. 6. Effect of curing temperature on the tear
strength of treated cotton fabrics.
treating conditions:
BTCA: concentration 6%, curing time 2 min.
silicone: concentration 1%, curing time 1.5min.
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Fig. 7. Effect of silicone concnetration on the wrinkle
recovery of cotton fabrics treated with mixture
of 29§ BTCA and silicone.

curing conditions: 180%, 2 min.
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Fig. 8. Effect of silicone concentration on the tear
strength of cotton fabrics treated with mixture
of 2% BTCA and silicone.

curing conditions: 180%, 2 min.
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Fig. 9. Effect of BTCA concentration and curing tem-
h perature on the wrinkle recovery of cotton fab-
rics treated with mixture of BTCA and 1%
silicone.

curing time: 2 min.
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Table 3. Effect of silicone concentrations on the surface
tension of aqueous silicone solution at 25T,

(% owb) | O [0-01/0.05{0.1(05( 1 |15/ 2

surface
tension |72.0)36.9(31,6128.5|25.7(25.2(25.5/25.8
(dyne/cm)
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Fig. 10. Effect of soaking time on the wrinkle recovery
of cotton fabrics treated with 4% BTCA and
mixture of 4% BTCA and 1% silicone.

treating conditions:

BTCA: cons. 4%, curing 170°C, 2 min.

mixture: cons. 4% BTCA+1% silicone,
curing 170°C, 2 min.
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3 742 DP rating$ Table 404 24 A2 &
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Table 4. Effect of finishing agents on the DP rating and
tensile properties of finished cotton fabrics.

untreated BTCA | silicone | mixture

5 washing
cycles 1.6 3.1 2.6 3.2

DP rating

15 washing,
cycles 1.6 3.0 2.4 3.1

Tensile strength (kg)| 26.1 11.4 22.3 14.5

Extension (%) 15.5 103 | 17.2 | 11.5
Thoughness(kg'mm) | 84.5 [ 21.9 | 91.8 | 35.6

treating conditions :

BTCA : cons.6%, curing 180°C, 2 min.

silicone : cons, 1%, curing 140C, 1.5 min.

mixture ! cons, 4% BTCA+1%silicone, curing 170C, 2 min.
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Fig. 11. Effect of abrasion cycles on the thickness of
finished cotton fabrics.
treating conditions:
BTCA: cons. 6%, curing 180°C, 2 min.
silicone: cons. 19, curing 140°C, 1.5 min.
mixture: cons. 4% BTCA+19% silicone,
curing 170°C, 2 min.

(a) untreated

(d) mixture

(c) silicone
Fig. 12. Scanning electron micrographs of cotton fab-
1ics treated with BTCA, silicone, and mixture
of BTCA and silicone after the abrasion.
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Fig. 13. Effect of finishing agents on the bending rigid-
ity(B) and bending hysteresis(2HB) of finished
cotton fabrics.

treating conditions:

BTCA: cons. 6%, curing 180°C, 2 min.

silicone: cons. 1%, curing 140°C, 1.5 min.

mixture: cons. 4% BTCA+19% silicone,
curing 170C, 2 min.
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Table 5. Effect of finishing agents on the surface
properties of finished cotton fabrics.

untreated | BTCA | silicone | mixture
MIU| 0.194 | 0.249 | 0.174 | 0.220
£
S MMD| 0.022 | 0.027 | 0.023 | 0.023
properties
SMD| 6.515 | 6.493 | 6.693 | 6.511

treating conditions :

BTCA : cons.6%, curing 180°C, 2 min.

silicone ; cons.19%, curing 140°C, 1.5 min.

mixture : cons, 4% BTCA+1% silicone,
curing 170°C, 2 min.
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Fig. 14, Effect of finishing agents on the moisture
regain of finished cotton fabrics.
treating conditions;
BTCA: cons. 6%, curing 180°C, 2 min.
silicone: cons. 1%, curing 140°C, 1.5 min.
mixture: cons. 4% BTCA+1% silicone,
curing 170°C, 2 min.
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