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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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ARFICTIE, BRIBICHFET 2 =3 — 2 FRNCRAT 22 L2 A E L, A Y R—=F 2 U T OHAIR
F 78R & Ag R Au T R DR O RTERE 7T AE 38 (Localized Surface Plasmon Resonance: LSPR) 4 & %
1G22 U728 LD DR EE - BRFEZ1T 9 & & bic, FRBRMIERIS~DISH LMo v 7 7 2V E—2a v
BT TV, R SUILL T X IcEHE D,

B1ETE, KRXOEE R, BB LUK EOMEZ BTV D,

F2ETIE, v 7 nEMBWEEFIA LT Ag T/ hiv%& A Y KR—F A3V ZOHBIT 7 MFLZERICEERT D 2
& T, Ag TR ORIRERBBRE L, FRICRERE Y 7 X 2RI & AR 2 B ERIE 2 TiE 2 B
LTWb, ZOX D7 Ag 7T XF U IEfREIC 35U T LSPR ICH K9 B AR EDOEA WD, Ag DR L O
IWARPEIC R & SHKET A Z 2SN L TWS,

%3 TIX, BEINTz Ag T/ kit RIS — @By 2 R AT 2 Fik & LT, LSPR 25 L= g ek
HEZFTIZIREL T\ D, Ag 7T XE VAN Pd F R+ 2 BENRT HZ & T, TUE=T AR T Vb DKFEE
BREOSR0, $AREHA » 7Y v T ROSICEWIESEZ R T /SA A XY w7 75 X itz B LT b,

B AFETIE, LSPR 2RI L7 YGE T HIRIC L Y Pt T R F 2 EEL LA Y AR—F AT U BEF Ag /31 A & Y
v I TRV E B L, T UE=T AT D OKRBAERSISITEH LTS, LSPRIZIE-SL Ag R 7N Efr
SR KOV Ag BT B Pt KL 7 ~OE TR EIE R LOERTH D Z L2 LN LTINS,

%55 ® T, LSPR ZFIH L7 B et HEIC L 0 2 OB @ BRI 2 BEM LIz Ag NA AX Y » 7 T XE 08
itz Gl L. 7Y E=TRT b OKBAMRKIER, = b 2 {LEH OB LIS ~ DR 4 M L T\ 5, Ag
F /BT LSPRIZ K 0 26 4 B FE O TR E O FRIEAY 22 0] LA R T 5 & & H 1T, LSPR 2N 12 BT 9 2 % B
LMNZ LTV A,

HEOETIE, AYR—T ALY IOMILNIC Ag B O Au T/ R+ E2EE(L LT T Xe o efitfit a2 Bk L, Zh
D D IEREE D IE M DUV CRFEHNC ELIGET L T 5, S M B33 7T X8 R+ ORI KF L, Ag, Au
7T X RO LSPRFFEZHINT 5 Z LI2 L 0 B D EDONEMSISICRIHTE L2 Z L2 AL T 5,

WTETIE, Ag T /R TFETEIA Y R=F ALV DY < U 7 ARNICISE T AEATHZ LTk, %
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,

FYWETIL, KX ORIEEIT-> T\ 5D,

PloXoic, Kigstdr /) k& 7T XeF ki v OREERIED LT DO S, St x v ¥ —%2FH
L7227 0 ZDAIKREIT > TB Y . (LFELER 5 OICHE L2 B o - JSHmIC Rk E < Zkd
DWFRNETH D,

Ko TARBIIH LRI E LTESH D2 b0 LRD D,




