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Creation of metallosiloxane elastomers with dynamic inorganic bonds

MNBFEK., FABHEKS:. matsuno@aoni.waseda.jp

Takamichi Matsuno, Waseda University, matsuno@aoni.waseda.jp

AifgEcld, BWAaEEEaG L v ) ave 7 oFEIERHWE LT, A XxuvoF
P v Si-O-M & (M: &J8) O Al e HilfHl 2 85t L 7z, REEhI 7o SRR SNV &
OFENL, BLEITCRICIC L WV &EY A4 P ofifiz At ¥ 2 & TiTo7z, T
X xzmruxypvaproty PV —rEERGEIT 2 2 L TE L KEREE
LT T VTNT = NA N EOBNRE G Z R L 2B L D b E BRI R 0 AR
T, FFHC) 3 A I AW ) a—vRloafE L FEZARRICT 52 L
FFTZ 5,

AWF7E I PDMS ¢ &EIR (T rafo Tz v, Hx X, ek y) oG
IV, EEEIN/ZPDMS T X F=—%2 &K L., EICHlZ W& EE0ETE
fTo7, TizHWzRicE VT, TiDRITIC X % Ti(ID) D4k & % ofgfbic X 3
Ti(IV)~DZAL RSNz, L L, fERLZT T 2 b~ — 3R EICAR L 72 7-
O, wlEy A+ ORILETTICHE > ML ORI IR S e o7z, Tidi & PDMS
EDORIEHFTERITHET L TE LT, Z Rt v b7 — 7 EAERE T h
SolbDEEZLN, SHE LR IMEMICOBE & iED T L,

In this study, the reversible control of Si-O-M bonding (M: metal) in metallosiloxanes
was investigated to demonstrate the concept of dynamic inorganic bonding. The active
inorganic bonding was controlled by changing the valence of the metal site through a
redox reaction. If the network structure of metallosiloxane molecules can be controlled
by this method, higher mechanical properties than those of materials using dynamic
bonding, such as hydrogen bonding and van der Waals forces, can be expected, while at
the same time enabling the degradation and regeneration of silicone materials that are

difficult to recycle.

In the result, PDMS elastomers crosslinked by metal species were synthesized by the
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reaction of PDMS with metal sources (titanium alkoxide, tin chloride, iron chloride,
etc.), and the reduction of metal species using reducing agents was performed. In the
Ti-based system, the formation of Ti(IlI) by reduction of Ti(IV) and its transformation
to Ti(IV) by oxidation was confirmed. However, since the prepared elastomer dissolved
in the solvent, the physical property changes associated with the redox of the metal sites
were not confirmed. It is assumed that the reaction between the Ti source and PDMS
did not fully progress and a three-dimensional network structure was not formed.

further condensation reactions will be investigated in the future.



