Vol.55 No.9 55 9
Sep. 2018 2018 9

DOI: 10.3969/j. issn. 1001-7003. 2018. 09. 006

1 2 3 2
(1. 550001; 2. 215006;
3. 311231)
: (IPDI) . ( PPGH000) 4 4’ - (3- 2 6- )
( MCDEA) ( N3010)
( MEKO) .
:IPDI  PPGH000 2.3; MCDEA  N3010
2% 8% . :
50 g/L. 1 30, 120 C . 90 s
0.0933 gf * cm’/cm 0.0872¢gf * ecm’/em
150°  169° N .
: TS195.2 A 1 10017003( 2018) 09-0033-07 1091106

Preparation of smooth and elastic silicone oil and its application in cotton fabrics finishing
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Abstract: Polyurethane prepolymer was synthesized by using isophorone diisocyanate ( IPDI) and poly propylene
glycol ( PPGH000) and 4 4’ -Methylenebis3-Chloro2 6-Diethylaniline ( MCDEA) and polyoxypropylenetriol
( N3010) as the raw materials. Then polymerization reaction happened to the polyurethane prepolymer and double—
ended aminopropyl silicone. Meanwhile Methyl ethyl ketone oxime ( MEKO) was used to close isocyanate group at
the end of molecular chain so as to prepare smooth and elastic silicone oil. The synthetic process condition was
optimized by variable control as follows: substance amount ratio of IPDI and PPGH000 was 2. 3; the dosage of
MCDEA and N3010 was 2% and 8% of the total mass of the monomer respectively. The smooth and elastic oil was
applied in cotton fabrics finishing and the application result showed the surface smoothness of the fabric was improved
greatly and the warp bending rigidity of the treated fabric decreased from 0.093 3 gf * cm”/cm to 0.087 2 gf * cm” /cm
under the following conditions: the dosage of finishing agent 50 g/1.  bath ratio 1 30 curing temperature 120 °C and
time 90 s. The warp and wept of elastic recovery angle of treated fabric were 150° and 169° respectively. The results
indicate the treated fabrics have good softness and elasticity.
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Fig.1 Synthesis principle of polyurethane prepolymer
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Fig.2 Synthesis principle of smooth and elastic silicone oil
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Fig.3 FTIR spectra of raw materials and products of

smooth and elastic silicone oils
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Fig.4 XPS spectra of fabrics before and after finishing
1 2.3 ( SEM)
Tab.1 Analysis of the content of the surface element of 5 .
cotton fiber before and after finishing
/%
Cls Ols Si2p Si2s Nls Si—0 360°
54.07 45.93 0 0 0

46.83 28.31 10.92 12.43 1.51

5

Fig.5 SEM images of cotton fiber before and after finishing
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2.4 N3010 6% 4%
2.4.1 IPDI  PPG-H000 IPDI  PPG-000
MCDEA 2 o
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Tab.2 Effect of the mole ratio of IPDI and PPG-1000 on emulsion performance and properties of finished fabric
B/ /
~(PPC ~ 1 000) P’IL)(GHi D11)000) MIU SMD/pm (gf-cm®em™) ()
1.9 — — — — — — — —
2.1 0.139  0.162  6.452  4.182  0.0905 0.0221 135 141
2.3 0.127  0.157  6.232  4.007 0.0911 0.0254 132 135
2.5 0.121  0.145 5970  3.873  0.1013 0.0273 128 131
2.7 0.118  0.131 538  3.668 0.1025 0.0234 112 124
2 IP-
DI PPGH000 o
MIU  SMD IPDI  PPG-000
o IPDI  PPGH000 2.3 o
2.4.2 MCDEA
N ; IPDI
—NCO PPG-000 2.3 N3010
MIU  SMD 4% MCDEA
o 3 o
3 MCDEA
Tab.3 Effect of MCDEA dosage on emulsion performance and properties of finished fabric
MCDEA ¥ !
19 MIU SMD/pm (gf - cm’-cm™") (°)
6 0.141  0.162  6.445 5992  0.0899  0.0278 148 156
7 0.136  0.158  6.362  4.183  0.0905  0.0294 135 141
8 0.127  0.144  6.232  4.007  0.0914  0.0298 132 135
9 0.12  0.135 5970  3.873  0.1013  0.0323 128 148
10 — — — — — — — —
3 8% o
MCDEA MIU 2.4.3 N3010
SMD o IPDI  PPGH000
—NCO —NH, 2.3 MCDEA
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Tab.4 Effect of N3010 dosage on emulsion performance and properties of finished fabric
N3010 B/ !
i MIU SMD/ pm (gf-cm’-cm™') (°)
1 0.103 0.119 5.701 4.412 0.0908 0.0295 123 134
2 0.113 0.123 4.652 3.224 0.0906 0.0285 148 167
3 0.134 0.141 4.634 3.201 0.0878 0.0285 152 169
4 0. 159 0.162 4.621 3.112 0.0821 0.0237 157 171
5 _ _ _ _ _ _ _ _
N3010 2.5
; IPDI PPGH000 2.3 MC-
DEA 8% N3010
MIU SMD ° 2%
N3010 “1.3.2 7
2% 0 5 0
5
Tab.5 Comparison of main properties of fabric before and after finishing

MIU SMD/pum B/(gf-em’-em™") /(°)

0.139 0. 160 6.432 4.183 0.0933 0.0297 80 98

0.103 0.119 4.706 3.327 0.0872 0.026 8 150 169

10 0.120 0.127 4.879 3.505 0.090 7 0.028 1 143 157

5 N
N 0.103 0.119
10 4.706 pm  3.327 pm
0 0.0872 gf * cm’/ecm  0.0268 gf * cm”/cm
150°  169°
1 J .
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