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Abstract— The polymethylhydrosiloxane(PMHS) was synthesized by the co-hydrolysis of methyldich-
lorophydrosilane and ethyl ether, also polydimethylsiloxane(PDMS) was synthesized by the hydrolysis
of dimethyl dichlorosilane and ethyl ether. The silk fabrics were treated with PMHS and PDMS in
order to improve the water repellency and the wrinkle recovery. Also the effect of PMHS concentration,
PDMS concentration and cure temperature on the physical properties of silk fabrics were studied.

The maximum water repellency and maximum wrinkle recovery were obtained from the fabrics
treated under the conditions 5%-PMHS and PDMS at 160°C, and 3%-PMHD and PDMS at 160°C,
respectively. The tensile strength, the breaking elongation, the reflection and the bending properties
of silk fabrics were not degraded severely by the treatment of PMHS or PDMS.
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Table 1. Characteristics of fabric
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Yarn number Fabric count .
Weight
Weave Warp Weft Warp . - Weft (@/m?)
(ends/5 cm) - (picks/5 cm)
Plain 21d 21d/2 276 192 25.1
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Fig. 2. NMR spectrum of PMHS.
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Fig. 1. IR spectrum of PMHS.

4 /EEREMTE G B58 $15 (1993.3)



Zoloe sl22 AZ4an Zeddd 4S40R g A4R9) B4 v AT 5
WAVELENGTH(um)
25 3 N H [ 7 8 9 10 18 2 0 w0 0
1o Lo
90
ENJ 02
4
s” &
22 o4 8
M g
g
'E ® I g
3 »
101
0 r —t ———l 18
4000 3600 3200 2800 2400 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 9S00 800 700 600 500 400 300 200
WAVENUMBER(ecm ™)
Fig. 3. IR spectrum of PDMS.
100 T T — T T T
s ﬁé::g 1
g T i
? e/z—a——a%u
o fr g%a_‘_ﬂ T
| Ju g o
® 8 7 6 5 4 3 2 1 ;, wl ,
ppm[5] g
Fig. 4. NMR spectrum of PDMS. e ]
0 ¢ 1 s 1 i L A PN
B0 100 120 40 160 180
100 T T T —r— T — Temperature(°C)
o;? =2 Fig. 6. Effect of heat treatment temperature on water
. sl o /‘ %QQA 1 repellency of the fabrics treated with PDMS,
) Pt 4 ./,ﬁ » @ : Untreated, (1.1%, ®:2%, A:3%, A4
g == Z %, & :5%
2w 0= 1
g o
&
5 s . 180°C7}#] &a2|sld ] Al A2 Bped
£ A g Azhg vhepd Aolck. o] AAE TR
w} 1 238 Be, A BF FR7F E AYFE Y
FER A Jehgow, dxje)d tia) nds 2
S T— A% BE 160°CHNE eE9 A5l we} 8
- [ 100 120 140 160 180

Temperature(°C)

Fig. 5. Effect of heat treatment temperature on water
repellency of the fabrics treated with PMHS.
® : Untreated, O : 1%, W :2%, A 3%, A4
%, & 5%

FE7} Folxichzl, 160°C o] dellA= Heest ¥
olx) 2 g)&& & 4 rh Fig 5904 PMHSe] &
52 1%E 3l 9448 255 80°CE & MyL9
AL REer) 50% PAE JoY, FEE 5%E L
Az L& 160°CE st A= 35 Texst

J. of Kor. Soc. of Dyers and Finishers, Vol. 5, No. 1(1993.3)” 5



90% HER oF 40%7F FAEL 9l
o, Fig.62} PDMS Xe] Z3= F
2o Bekoz vehia glot iR 'fz}c} £
A ke 30% A=E dehdi glch o]} e
PMHS¢} PDMS £-9e] 34+
e EelAdEate) 2A] Hagel 27 33w

Foll BEHE FE

90 T ¥ T T T
<
e
-
b, &
:s /0/0\0\0
3 | ¢
(SR s .
A
U / A
= a By T
E 5 ﬁ//A/ A—\_\A
S
80
i i 1 i L

o

1] 1 2 3 4

Concentration(%)

Fig. 7. Effect of PMHS and PDMS concentration
on wrinkle recovery of the fabrics treated at
80°C.

O : Untreated Warp, @ : Untreated Weft, < :
PMHS Warp, &:PMHS Weft, A :PDMS
Warp, A :PDMS Weft

Wrinkle recovery(%)
>

an
T i L 1 t 1
0 1 2 3 4 5

Concentration(%)

Fig. 8. Effect of PMHS and PDMS concentration
on wrinkle recovery of the fabrics treated at
120°C.

O : Untreated Warp, @ : Untreated Weft, ¢ :
PMHS Warp, & :PMHS Weft, A :PDMS
Warp, A : PDMS Weft

6 /BBREMTAGE 5% H15% (1993.3)

Aol Fx=2 wsksly] dfelety AzEe, W
A 24 PDMSH = PMHS7} -3 o]§-+= Si-H
1%0] Si-CH; 2§Ru) $44%S staxt she
7ol A7 wlFolzt AR

322 W% #3}

Fig. 7~10-2 PMHS®} PDMS$] 558 7tz 1~

90 T T T T T
=
15 .
¥ Q__,_/o/ \ ——
by 0/ O
>
g A=A
o /// s A
85t 2 IN 4
@ A
Z
: e
80
© 1 1 L 1 )
0 1 2 3 4 5

Concentration(%)

Fig. 9. Effect of PMHS and PDMS concentration
on wrinkle recovery of the fabrics treated at
160°C.

O : Untreated Warp, @ : Untreated Weft, O :

PMHS Warp, &:PMHS Weft, A :PDMS
Warp, 4 : PDMS Weft
90 T T T T T
® —_— T
3
o A
: B A::;A/A\;\. .
E 08
=
80
o ; 2 B 3 5
Concentration(%)

Fig. 10. Effect of PMHS and PDMS concentration
on wrinkle recovery of the fabrics treated at
180°C.

C : Untreated Warp, @ : Untreated Weft, O :
PMHS Warp, & :PMHS Weft, A :PDMS
Warp, 4 :PDMS Weft



Zepvd 3= A Feddd A

5% & Soo2 APEE M F, A
EE2 80°CERE 180°C7tx] welslsA dA e’
APxe] WEEE A)FE AHE ¥]l Zolth o] F
288 masled B PMHSE x2]3 Za 499
st dajz]exo] wel tha WEEsE FobAA
o]el 2ol Bl FE 3% FENA WEET}F T
1 gleS B 4 9o}, PDMSE Ad ZAF
o AE £Ae] FEo} dxe] 2o wel A
M= deks ¥ £ ¢k 2ehv PMHSY PDMS
gollol Frrl 3% oA WEEIL MY FA
viehar glow, dAje] &x7} 160°C7HA] FobA
$2 wrerl =34 Jepla gled, ol= 160°C
A% o] 2%} PMHSY PDMS®] -H7|9} 742
CO-NH F-z7tol $42Z o] dgstA o]Fold
g Azl vHA o= Axet A=

323 Q#7x st

Fig. 11& PMHS®] F=7} 1~5%4] A2 2
AES FAAZ] F I8 =5 80°CH-E 180
Crh=) dejstda] dxelg AgEe AAEEE
AEe Ang Bl et o] ARE FEHA

A&e & & ek o] Wl A FEe} exo} 4

7A-&, PMHS7} Af-7dol] ml#HE 74axA FL
ogxle]A] AR vHEAe] B} iz o
wW4z] A6 7eldle Ao 3
Frel 259 wistel u
7e, PMHS?] WdAo
A 7+ = gl e

324 AANE xRz}

Fig. 12 PMHS9] F%7} 1~5%9¢]l Az]del 7

_{_0' riu

Table 2. Reflectance of fabrics treated with PMHS

2oz AT AARS BA @ A7 7

14
»
P
£ 1BF
g
[Te)
o8 L S
o~ ——
B 2 . ’\:\: .
Z '\v:’ .
o . T
5 n} 3
=)
172}
o D
% ol IS S S S
s a TT—a
S ===y g ¥
9
q 4
o] 1 2 K} 4 5
Concentration(%)

Fig. 11. Effect of PMHS concentration on tensile st-
rength of the fabrics treated for the change
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Item Reflectance(%)
Class of Samples Treated fabric Untreated fabric
1 73.10
PMHS 73.07
Sol.(%) 73.05 8
10 72.62

*Treated temperature : 120°C.
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Table 3. Bending properties of fabrics treated with PMHS

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

PMHS 1 0.020 | 0.0215 | 0.0655 | 0.0078 | 0.0265 | 0.0293 | 0.025 | 0.0038 | 0.0050 | 0.0023 | 0.03 | 0.0061

Sol.(%) 3 0.020 | 0.0227 [ 0.0065 | 0.0082 | 0.0265 | 0.0309 | 0.025 | 0.0045 | 0.0050 | 0.0024 | 0.03 | 0.0069

5 0.020 | 0.0232 | 0.0065 | 0.0088 | 0.0265 | 0.0322 | 0.025 | 0.0057 | 0.0050 | 0.0028 | 0.03 | 0.0085

*Treated temperature : 120°C.

Table 4. Air permeability of fabrics treated with PMHS

Item Air permeability (Kpa-s/m)
Class of Samples Treated fabric Untreated fabric
0.047
PMHS 3 0.051
Sol.(%) 5 0.052 0072
10 0.059

*Treated temperature : 120°C.
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