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Table 1 Molecular mass and its distribution of the polyurethane/nanosilica composites

Samples M" M“ Pd Samples Mn M“ Pd
PU-0 46 600 100 300 2.15 PU-3 49 800 109 100 2.19
PU-1 54 900 115 400 2.10 pPU4 52 600 112 400 2.14
PU-2 58 500 118 000 2.02
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Table 2 TGA data of the polyurethane/nanosilica composites under nitrogen

Samples T,/C T _s00,/C Residue at 700 °C/%
PU-0 276 386 2.5
PU-1 267 388 6.8
PU-2 282 398 6.9
PU-3 284 406 8.8
PU4 285 407 11.0
2.4 SEM 4347

H ] 4 AT, 2 R B DD 3 B ARORB AT PU AR i 23808 23 R 30 ~40 nm, 11 28588 7 73
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Fig.4 SEM images of the composite resins

A and b are distribution of silica dispersed by ultrasonic method; C and D are distribution of silica dispersed by high speed shearing

machine and high pressure shearing homogenizer
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Fig.5 Tensile properties of the composites with different contents of nanosilica
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Preparation of Polyurethane/nanosilica Composites
via in situ Polymerization

GUO Jian“, ZHANG Yuchuan**, WU Bing’
(“College of Chemistry and Chemical Engineering ,Anhui University , Hefei 230039 ;
"ADZD Rubber Technology Development , Hefei)

Abstract The preparation of nanosilica/polyurethane composites wvia in situ polymerization is reported.
Nanosilica particles were first dispersed into polymer diols by high pressure shearing homogenizer ( HPSH) ,
then polymerization was carried out with the addition of the 4 ,4’-diphenylmethane diisocyanate( MDI) and the
polymer diols containing ethylene glycol (EG) as the chain extender. Effects of the nanosilica content and
dispersion method on the thermal and mechanical properties of nanosilica/polyurethane composites were
investigated by thermogravimetric analysis ( TGA ), scanning electron microscopy ( SEM ), and dynamic
mechanical thermal analysis(DMTA). The results indicated that the —NCO groups in reaction mixture had
reacted with the hydroxy on the surface of nanosilica particles during the in situ polymerization, and the chemical
encapsulating ratio of the surface for nanosilica was 7% . Nanosilica particles ( HPSH treated ) in the
nanocomposites were homogenously dispersed in the polyurethane matrix at the size of 30 ~40 nm, while the
nanosilica treated by ultrasonic method aggregated so seriously that the diameter of the agglomerate size
reached about 200 nm. Meanwhile, the tensile strength and elongation of the nanocomposites( HPSH treated )
increased with increasing the nanosilica mass fraction( <3% ). When the mass fraction of silica was 3% , the
tensile strength and enlongation reached the maximal values, and were 84.3 MPa and 438. 7% respectively.
Moreover, the polyurethane/nanosilica composites ( HPSH treated ) obtained by in situ polymerization had
better thermal stability than pure polyurethane resins. Compared with the pure PU, the T,, T, and T 5y, of
the nanocomposites samples(4% nanosilica) were increased by 17.2, 9 and 21 °C, respectively.

Keywords polyurethane resin,nanosilica, high pressure shearing homogenizer ,in-situ polymerization , thermal

stability , tensile strength,dynamic mechanical properties



