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Si-29 MAS SSNMR on SiO2-encapsulated Pt and PtSn Nanoparticles
Zhao, E.W. (UF, Chemistry); Maligal-Ganesh, R. (ISU, Chemistry); Huang, W. (ISU, Chemistry) and Bowers, C.R.  (UF, Chemistry)
Introduction 

Recently, a facile approach was introduced for the synthesis of size-monodisperse Pt, Pt3Sn and PtSn intermetallic nanoparticles (iNPs) conﬁned to a thermally robust mesoporous silica (mSiO2) shell [1]. The mSiO2 encapsulation prevents sintering of metal nanoparticles (NPs) at high temperatures while the large pores of the mSiO2 shell do not restrict access of organic substrates to the metal surface. The atomic bonding structure at the surface and interface of the mSiO2 shell is not well characterized up to now. Here, in complement to the Si-29 MAS DNP NMR characterization, conventional Si-29 MAS SSNMR was employed to study the mesoporous SiO2 encapsulated Pt (Pt@mSiO2) and PtSn (PtSn@mSiO2) intermetallic NPs to elucidate the bonding arrangement of Si.    

Experimental 

The Si-29 MAS SSNMR spectroscopy was performed on an Avance III spectrometer equipped with a 5mm broadband solid probe, in the AMRIS facility of NHMFL. The Pt@mSiO2 and PtSn@mSiO2 NPs were synthesized according to published procedures. [1] 
Results and Discussion


Fig.1 presents Si-29 NMR spectra acquired over the Pt@mSiO2 and PtSn@mSiO2 NPs by a single 45ο pulse with copious signal averaging at room temperature. There is no distinguishable difference between the two spectra, indicating weak chemical interaction between Sn and Si. Peaks in the chemical shift region of -80 ppm to -120 ppm correspond to the Quaternary (Q) sites which is composed of four Si-O bonds centered at the same Si atom. The peaks at -34 and -47 ppm were not observed in the MAS DNP NMR spectra (not shown) and thus likely correspond to the Tertiary (T) sites which is composed of three Si-O bond and one Si-R bond (R is a non-O element) at the interface. [2]  
 
Conclusions

Si-29 MAS SSNMR was utilized to study SiO2-encapsulated Pt and PtSn NPs for the first time. Weak chemical interaction between Sn and Si were confirmed. The peaks at -34 and -47 ppm that were not observed in the MAS DNP NMR spectra likely arise from the interfacial Si sites. Work is currently underway to assign these additional peaks.
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Fig. 1 Si-29 MAS NMR spectra of (A) Pt@mSiO2 and (B) PtSn@mSiO2 NPs. 








