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Introduction ' X

Molecularidynamics and interfacial relaxation phenomenain'polymerinanocomposite . i~ h Y . )
Differential Scanning Calorimetry, (DSC), Diélectricl Relaxation Spectroscopy (DR nanoparticles: silica (Si0,) and fitania (TiO,), with
Depolarization Currents (TSDC). Materials' consisted! of crosslinkedt PDMS andinanopart € diameters of about 5 and 20-40 nm respectively. The
sed in order to improve some of the! polymeripropertiesi{mainlyjmechanical)fanditol Makelfune ; unfilled PDMS  network was prepared from
orlindustrial applications (i.e. car tyres). Through'these! techniques!importanticonclusionsiw hydroxylterminated PDMS (Gelest, Mw ~ 18000) by

end-linking reactions using tetraethoxysilane (TEOS)

articlefs distribution, thermalltransitions (crystallization, melting, glassitransition)fandfpolymer: i g
€1y SN ) 2 as cross-linking agent. TEOS and TBO was used as

precursor for the sol-gel silica and tltanla syntheS|s [1

Materials

Materials are based on two types of in situ synthesized
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Fig.4 Representative TSDC thermograms for
PDMS and PDMS/titania nanocomposites, in the
temperature region of segmental dynamics (glass
transition).

e ET cold crystal,
160 -120 80 40 o

temperature (‘)

Silica
Gl I ImmobilizedPDMS i T?

\ = é’;ﬁ:ﬁi:ﬁﬁ? {17-29 % of nanocomposite) V \\\\\\\\\
Dielectric Relaxation

0 PDMS / sili
Fig. SRDSC _measuref o o

DMS (4-5 % of
I CrystalinePDMS

after cryst. annealing

Sl

x x Interfacial vs sstalline 2
mentsP(center) and| o5l " O e (Dsi’/ e S peCtrOSCO py (D RS)
trveliC £ ’ 0
Iespetl, 1vel omll)os1 04 ) N Temperature (°C)
o o Liggchacrams (cdges) L0 ><' 0 -20-40 -60 -80 100 -120
000 0.05 0.10 0.15 020 0.25 0.30 0.35 000 0.05 0.10 0.15 020 0.25 0.30 0.35 01 PDMS _and __its Xz o 64 T ' ‘ ‘ ' A
filler content (wt) anoc,omposﬁe 01 0z 5
s . . - a! - . ] ]
0.0a o0 4] ]
o 5 10 15 20 25 30 35 & —_—
X (W34) T 34 1
S 2| * PDus
. PDMS / fitania o 3 7+ titania
14| Interfacial (DRS)vs Crystaline (DSC) gl = 14 ¢ 4'8:/“‘”‘ B
A o o o ¢ M
a—relaxation: Amorphous unbound o . 2 07 7 Tow 1
ac— relaxation: Restricted mobility wit e o B B el B ’ ]
a’ - relaxation: Interfacial bound polyme! 006 b o/ 04 24 s 99% DSC - ]
. Cglorimetry (DSC): No signif_ic_ant variation of Zgz /./' e 02 3 . gégf Lichis™ = T
tOTffl:Ier (RA:):_FILLER) and ﬁWSta”f'n'tyt_(RAF(':\?ng) 000le—"" oo 35 40 45 50 55 60 65 7.0
* The mobile amorphous fraction se o 5 10 15 20 2
P (MAF) Fonpe 1000/T (K')

nanocomposites (in agreement with previous resu‘lt
nanocomposites) \
* Dielectric Spectroscopy (DS): Variation of unbound pol

* Interactions between polymer-titania is stronger than for sl
* Results agree and supplement other techniques (FTIR, DMA,

\ Fig.5 Interfacial (bound) polymer Fig.6 Activation diagram (Arrhenius Plots) for the
fraction, as calculated from the three segmental (a, a. and a) relaxations of PDMS
\ additive contribution (a’ relaxation) to  and its nanocomposites. Respective DSC and TSDC
- the segmental dynamics relaxations. points are included. Lines are guides for the eyes.
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