Osaka University Knowledg

Design of Ag-based Plasmonic Nanocatalysts Using
Title Mesoporous Silica for Efficient Catalysis under
Visible Light Irradiation

Author(s) |Verma, Priyanka

Citation |KPfrRKZ, 2017, B1LHEX

Version Type| VoR

URL https://doi.org/10.18910/67148

rights

Note

Osaka University Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

Osaka University




Form 3
Abstract of Thesis

Name ( Priyanka VERMA )

Design of Ag-based Plasmonic Nanocatalysts Using Mesoporous Silica for Efficient
Title Catalysis under Visible Light Irradiation
(RYR—=F 2V A EFAT 50 BEERN T 7 X = 7 8T ) K-l o%E)

Abstract of Thesis

The thesis contains eight chapters including introduction and general conclusions.

Chapter I introduces the background and fundamentals of Localized Surface Plasmon Resonance
(LSPR) phenomenon, recent progress in the field of noble metal plasmonic catalysis, mechanisms of
enhancements and its potential applications in various fields.

Chapter II reports the synthesis of color-controlled spherical Ag NPs and nanorods, with features
that originate from their particle sizes and morphologies, within the mesoporous structure of SBA-15.

Chapter III describes the synthesis and characterization of uniformly dispersed Pd/Ag bimetallic
catalyst supported on mesoporous silica SBA-15. Size- and color-controlled Ag/SBA-15 synthesized by
the microwave-assisted alcohol reduction method in the previous chapter is decorated with Pd
nanoparticles via LSPR-assisted deposition under visible light irradiation to create bimetallic
catalyst effective for Hz production from ammonia borane and Suzuki-Miyaura coupling reaction.

In Chapter IV, visible light responsive bimetallic Pt/Ag nanocatalyst supported on mesoporous
silica was successfully prepared utilizing a similar strategy of microwave-assisted reduction followed
by LSPR deposition of Pt on Ag NPs. The performance of prepared catalysts is explored for the visible
light enhanced catalytic activity in the H2 production from ammonia borane.

Chapter V describes the study of series of bimetallic M/Ag (where M represents Pd, Ru, Ni and Co
metallic species) nanorod (NR)-based plasmonic photocatalysts with 0.5 wt % loading of M on Ag (1.0
wt %) synthesized within the mesoporous channels of SBA-15. The photocatalytic activity is assessed
by H2 production from ammonia borane and chemical reduction of 4-nitrophenol to 4-aminophenol
under visible light irradiation.

In Chapter VI, a systematic comparison of plasmonic properties and catalytic performances is
conducted with Pd deposited bimetallic nanostructures of plasmonic Ag and Au. The obtained Pd/Au
and Pd/Ag bimetallic catalysts exhibited specific photocatalytic activities in the Suzuki-Miyaura
coupling reaction and Hz production from ammonia borane.

The Chapter VII deals with the synthesis of Ag-based plasmonic catalyst supported on mesoporous
silica with isolated and tetrahedrally coordinated single-site Ti-oxide moieties, namely, Ag/Ti-SBA-15,

with the purpose of utilizing the broad spectral range of solar energy.

Finally, overall conclusions are presented in chapter VIII.
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FEREIRAZ b R A 5 L. KEBRICE £ 5 AT~ DIRIA Ve 2RI U TR SOS 2 RS & 2 7
R N 2 Al L T D, Ag /R & IILZ Ti FR & ORFEREICHR SN DMEERICEY, ToE=THRT
7> B DKFA AN I TAMEEME S TREERIC M B35 &0 S B e i/ E R 2 AL L T 5,
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