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Abstract— Epoxy compound was synthesized from bisphenol-A with epichlorophydrine. Epoxy com-
pound and siloxane were emulsified conjugative one or another. The water repellency of silk fabrics
was also highly improved by the treatment of epoxy-siloxane mixed emulsions containing stannic chlo-
ride and zirconium oxychioride.

The maximum wrinkle recovery was obtained from the fabrics treated under the condition 2.5%-
epoxy-siloxane emulsion at 160°C. The breaking elongation, the reflectance, the tensile strength and
the bending properties of silk fabrics were not degraded severely by the treatment of epoxy-siloxane

emulsion.
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Table 2. Composition of epoxy mixed emulsion

Code .
Chemicals(wt.%) A B ¢ b E
PMHS 30 25 20 15 10
PDMS 0 5 10 15 20
Epoxy compound 1 1 1 1 1
Polyoxyethylene
sorbitan monooleate 1 1 1 1 1
H.O 68 68 68 68 68
Total(%) 100 | 100 | 100 | 100 | 100

Yarn number Fabric count .
Weight
Weave Warp Weft Warp Weft (@/m?)
(ends/5 cm) (picks/b cm)
Plain 21d 21d/2 276 192 25.1
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Table 3. Composition of treating solutions containing catalyst and stabilizer

Code S S-2 S-3 S-4 S5 S-6 S-7
Conc. of EE-B sol. (%)
Chemicals 0.5 1.0 15 20 25 3.0 35
EE-B (ml) 12 12 12 12 12 12 12
10% Zirconium
Oxychloride (ml) 1 1

10% SnCl, (ml) 2 2 2 2 2 2
H0 {ml) 85 85 85 85 85 85 85
Total (m/) 100 100 100 100 100 100 100

Table 4. Composition of treating solutions without catalyst and stabilizer

Code N-1 N-2 N-3 N-4 N-5 N-6 N-7
Conc. of EE-B sol. (%) 05 10 15 20 25 30 35
Chemicals
EE-B (ml) 12 12 12 12 12 12 12
10% Zirconium
Oxychloride (ml) - - - - - - -
10% SnCly (md) - - - - - -~ ~
H,0 (mf) 88 88 88 88 88 88 88
Total (md) 100 100 100 100 100 100 100
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Fig. 1. Effect of heat treatment temperature on water
repellency of the fabrics treated with EE con-
taining catalyst.
® : Untreated, [1:S-1, m:S-2, A :53, &A:S-
4, ©:85, €:56, O:57

BE] 180°C7hA] we)ste] Helgh AF Lo ek
A AE vepd Aolch o] T e W
dAxje] L& Wola] 1A} B o 257} 160°CH
o 7pak Spd whpRE eI 9le

Zuf 47} 7}sh A EEZ A2|3t 25 Hel+= Fig 1
7}, Zul4|E 718lA] @& EEE AHejgh 23435 B
o)x Fig. 28 w]as] & o Fig 19 497} 2
ge] dEAHoT 18% HAx A vehin SlsE

100 T T T T T T l
< 7
$
g /25;828
£ IS St Sk P
= 6ok i,—- e ——5——=%==—o L
= 0T —

Q T S g
5 e T et e i
= Q/D/E‘/
.
-
L wp a
=
= 3
20~ -
0 S5 1 i i 1 1 1

7 30 100 120 140 160 180

Temperature(°C)

Fig. 2. Effect of heat treatment temperature on water
repellency of the fabrics treated with EE wi-
thout catalyst.
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Fig. 3. Effect of EE concentration on wrinkle reco-
very of the fabrics treated at 80°C.
© : Untreated Warp, @ : Untreated Weft, A :
warp, A :weft
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Fig. 4. Effect of EE concentration on wrinkle reco-
very of the fabrics treated at 100°C.
O : Untreated Warp, @ : Untreated Weft, A :
warp, A :weft
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Fig. 6. Effect of EE concentration on wrinkle reco-
very of the fabrics treated at 140°C.
O : Untreated Warp, @ : Untreated Weft, A :
warp, A @ weft
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Fig. 5. Effect of EE concentration on wrinkle reco-
very of the fabrics treated at 120°C.
O : Untreated Warp, @ : Untreated Weft, A :
warp, A : weft
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Fig. 7. Effect of EE concentration on wrinkle reco-
very of the fabrics treated at 160°C.
O : Untreated Warp, @ : Untreated Weft, A :
warp, A @ weft
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Fig. 8. Effect of EE concentration on wrinkle reco-
very of the fabrics treated at 180°C.
O : Untreated Warp, @ : Untreated Weft, A :
warp, A :weft
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Fig. 9. Effect of EE concentration on tensile strength
of the fabrics treated for the change of temp.
White : warp, black : weft, (O, @) : untreated,
(V. ¥):80°C, (O m):120°C, (A, A):160°C,
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Fig. 10. Effect of EE concentration on elongation of
the fabrics treated for the change of temp.
White : warp, black : weft, (O, @) : untreated,
(V. ¥):80°C, (O, ®):120°C, (A, a):160°
C (. #):180°C.
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Table 5. Reflectance of fabrics treated with EE
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Item Reflectance(%)
Class of Samples Treated fabric Untreated fabric
74.96
EE 3 74.77
85
Sol.(%) 74.65
10 70.31

*Treated temperature : 120°C.

Table 6. Bending properties of fabrics treated with EE

Bending Properties B(gf-cm?/cm) 2HB(gf - cm/cm)

Testing direction Warp Weft Mean Warp Weft Mean
Class of Untrea-| trea- |Untrea-| trea- |[Untrea-| trea- |Untrea-| trea- |Untrea-| trea- |Untrea-| trea-
Samples ted ted ted ted ted ted ted ted ted ted ted ted

EE 1 0.020 | 0.0233 | 0.0065 | 0.0086 | 0.0265 | 0.0319 | 0.025 | 0.0045 | 0.0050 | 0.0030 | 0.03 | 0.0075

Sol.(%)| 3 0.020 | 0.0241 | 0.0065 | 0.0095 | 0.0265 | 0.0336 | 0.025 | 0.0053 | 0.0050 | 0.0035 | 0.03 | 0.0088

5 0.020 | 0.0250 | 0.0065 | 0.0102 | 0.0265 | 0.0352 | 0.025 | 0.0058 | 0.0050 | 0.0043 | 0.03 | 0.0101

*Treated temperature : 120°C.

Table 7. Air permeability of fabrics treated with EE (Kpa-s/m)

Item Air permeability (Kpa. s/m)
Class of Samples Treated fabric Untreated fabric
1 0.050
EE 3 0.053
Sol.(%) 5 0.058 0.072
10 0.071

*Treated temperature : 120°C.

16 /HBREEM TR &L B5E 1% (1993.3)



Epoxy ¥ Siloxane Emulsion #2}7} A& #3Ael vl 2= 4% 17

15KU %1500

®

Fig. 11. SEM.
A : untreated warp, B : 3% EE treated warp.
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