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VETHOUS

To investigate the influence of the POSS content (1-10
wt.%) on the thermodynamic of interactions and
relaxation properties of the POSS-containing
nanocomposites based on polyurethane matrix

- Vacuum installation with McBain balance (handmade, Ukraine)
- Dynamic mechanical analyzer Q800 (TA Instruments, USA)
- Scanning electron microscopy JEOL JSM 6060 LA (Japan)

Syninesis of POSS-coritainirie ReESUItS & DISCUSSION: SOPIGn PrePERIES and
nanocornoosiies s or PU thermoedynamic o InteEractions

The isotherms of methylene chloride (MeCl,)
vapour sorption (Fig.1) and free energy of mixing
Ag™ of samples with methylene chloride( Fig.2)
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PDEGA 2000 From Fig.1, the sorption isotherms of solvent

vapors by POSS-containing PU nanocomposites
are higher than of the native PU. With an
Increase in the amount of POSS, the vapor
sorption values increase, thereby demonstrating
a decrease in the density of the obtained
nanocomposites.
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Resuli & Discussion: SEVY Sample TD parameter | That means the
Native PU matrix The microstructures PU1 +5.31 thermodynamic
B s T of fracture surfaces PU3 +3.44 Incompatibility
of native PU matrix oUE +3.73 between this PU and
and nanocomposites POSS takes place.
with different content PU10 +2.85
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Sl ISR of POSS (1-10 Wt.%) . .
POSS- containing are shown in Fig.3. Result & Discussion: DMA

PU nanocomposites The fracture surfaces _
B , of nanocomposites 15 TPU_3500 In Fig.4 the temperature dependences of
- —PU 9 - tan & for the native PU and
?(;3 Cr? ';i'gir:éj\%n |— PU1 Tgo1=38°C nanocomposites, obtained by DMA, are
corr? ared to the L0 PU3 T;V3=37°C  presented. The introduction of POSS led
surfe?ce of a native % _ EB?O TPUS=410C to a shift of tan 6 maximum towards higher
. — temperatures. This means that the
PU matrix. The 05k T5U10:470C mental motion in PU decr h an
aggregation of POSS segmental motion | ecreases with a
nanoparticles in Increase of POSS content, while the glass
nanogom osites 00 transition temperature (T,) of
startin frgm 3 Wt % L . nanocomposites increases. This indicates
dg 1o 7P 0 ° o o ™% the restriction of the segmental motion of

ocurs and increases Temperature,”C

PU chains, which causes by the
iIntroduction of POSS nanoparticles into
the system.

Conclusions

The introduction of POSS into the PU (based on PDEGA and TMP-TDI adduct ) matrix results in:

- Increasing vapor sorption values, thereby demonstrating a decrease in the density of the obtained nanocomposites;
- the thermodynamic incompatibility between PU matrix and POSS nanoparticles takes place;

- Increasing of the glass transition temperature (Tg) of nanocomposites with POSS content ;

- the segmental motion in PU decreases with POSS content;

- the heterogeneity of the material increases with amount of POSS.

with an increase in Fig.4
Fig.3 POSS content
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