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Alrns VIEMMOUS:

To create POSS-containing nanocomposites;

To investigate the influence of POSS content (1-10 wt. %)
on the sorption properties and thermodynamic of interac-
tions in the nanocomposites based on PU/PHPMA semi-IPN

Center
Vacuum installation with McBain balance (handmade, Ukraine) W Sis.
Dynamic mechanical analyzer Q800 (TA Instruments, USA) ipmen

Syninesis of POSS-corizinire ReESUltS & DISCUSSIoN: SOrption PrepPErties and
nanoegrnpwi't&s thermodynamic ofiinteractions
_ In Fig.1 the isotherms of methylene chloride
/\% — > TMP-TDI adduct POSS ol | —e—PU /‘ vapour sorption and in Fi_g.2 the free energy of
O,s. O s oo —m— sIPN30 4 mixing Ag™ of samples with solve_nt are presented;
s.glo\ O\ OH - | —*— sIPN30-1 4 x/m is the amount of solvent relative to the dry
AN —e— s|PN30-3 o' sample; p/po is the relative pressure of solvent; w,
S *S'\R cH, ol SIPN30-5 $ is weight fraction of solvent in the sample
@NCO o e E | | —a—sIPN30-10 | A& > WS P
* 3 X PHPMA > ) The methylene chloride vapour sorption by the
o OY CE co 10+ | —«— POSS A samples was studied using a vacuum installation
i/ . o ] o - and a Mc Bain balance. With increasing amount
O)J\N/©\/N)LO/?/OWN HTOQV g of POSS in the samples the values of vapour
. " S :@ 0 /1 St 8 & sorption are less in compare with native PU
OCNEQN& > R HN Yo _ /ﬂgi‘? /‘* matrix, this means the formation of more dense
" i R | s ggﬁ:ﬁ?_ A structure of nanocomposites with high POSS
Laprol 3 ;S/i/o/o s\i/R ocN - | | content.
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THZ_O%CHZ_E:%CHZ_CHZ_OW AR The free energy of mixing Ag™ of solvent with polymers 1
S - - POSS in sIPN30 Ic 1re gy of J A9 _ pOly ¥
| cn, HC)VO N nanocomposites (Fig.2) Increasing with amount of POSS In thg sampl.es. The b
en—oton—crof form—am—op T3 0 i thermodynamic parameters (free energy of interactions) of .
PU and PHPMA were calculated. They were positive when / J “ ~
SR o . : the POSS content 1-3 wt.% (Table). This means that the snest® S
Result & Discussion: DIVIA polymer components are thermodynamically —
E—— The dynamic Incompatible in the nanocomposites. 8O
SIPN30-1 mechanical proper- Sample Free energy of | o (DMA) o é’v
04} —— sIPN30-3 ties of the interaction Iy o
- e nanocomposites SIPN30 +4.68 0.21 |1
c were investigated SIPN30-1 | +3.96 0.18
- and the degree of
02l oolymer components sIPN30-3 +5.29 0.16 Fig.2
segregation (o ) was sIPN30-5 -7.55 0.11
calculated (see sIPN30-10  |-11.53 0.12
ol Table). Increasing of POSS amount up to 5-10 wt.% leads to a change in free energy of
L o o 50 100 o0 200 Fig.3 !oolyme!f component’s interaction, which becomes negative. These means that the
T OC ' increasing of POSS content to 5-10 wt.% lead to compatibilization in semi-IPNs.
It was shown that there are two peaks of tan ¢ (PU and | .
PHPMA) in the nanocomposites. The introduction of 1-3 Congclusions
wt.% of POSS lead to increasing of tan 6 peak of PHPMA Investigation of vapor sorption properties of the nanocomposites have shown
(compared with native sIPN30) This means the further that more dense structure of the semi-IPN30 nanocomposites with high POSS
phase separation in semi-IPNs. Increasing of POSS content is formed compared to the native PU matrix;
content up to 5-10 wt.% leads to decreasing of tan o peaks The thermodynamic parameters calculations demonstrated that process of
of PHPMA, to their expansion and shift towards low compatibilization took part in the semi-IPNs nanocomposites: the polymer
temperatures. The increasing of "bridge" between the two components (PU and PHPMA) became thermodynamically compatible when the
peaks (PU and PHPMA) also occurs. This may indicate the POSS content increases up to 5-10 wt.%.
formation of a significant part of interphase regions By dynamic mechanical properties investigations and calculations have shown
between the components of the semi-IPN. As a result the the decreasing of polymer component segregation degree (o) in the semi-IPN30
cooperative of segmental motion is lost. These is due to nanocomposites, especially when POSS content 5-10 wt%. This is due to
concentration of POSS particle not only in the PU allocation of POSS nanoparticles not only in the PU nanodomains but also in
nanodomain but also in the interphase region of semi-IPN. the interphase regions of semi-IPNs hanocomposites.
,:é gt;:eeQSaetlirgr? Z:xm)ef(t)rr]?hdees%ri;?g (LO : rgpr)rc])esztgzrir;psoigﬁi?itgantly Ackr_lc_)wledg_es: The authors thank th_e staffs of the Center Collective Usir_lg of
reduced (Table) Scientific Equipments (CCUE) NASU in Institute of Macromolecular Chemistry of

the NAS of Ukraine for research by DMA

UPmC Mﬁﬂﬁﬁ E I[—Zglr:{ventlon o @ Sor e ggtr%rgeﬁse
europeanproﬁles LVIV :E;reau P/\N - = pringer l\/ anoneT ek

a n g e r S Business Support on Your Doorstep


mailto:luydmyla_karaban@ukr.net

