u

) <

The University of Osaka
Institutional Knowledge Archive

Design of Metal-organic Framework (MOF)-based
Title Photocatalysts for the H2 Production from
Hydrogen Storage Materials

Author(s) |8, =K

Citation | KPrKZ, 2016, {EtH

Version Type

URL https://hdl.handle. net/11094/59586

rights

PUOEB/LRWVWEHIH I ERNBERRRNEEEL
2, EXIRKATZEOHRRDENEZ AL TWE
Note T, EXDTHRAZ CHLEDIHZEIE. <a
href="https://www. Library. osaka-

u.ac. jp/thesis/ficlosed”> KR KZEDBLHTICDW
K/DETSRCEI W,

The University of Osaka Institutional Knowledge Archive : OUKA

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

The University of Osaka



Form 3
Abstract of Thesis
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Design of Metal-organic Framework (MOF)-based Photocatalysts for the Hs Production from

Title Hydrogen Storage Materials
UK SBHIFRRA BED & OIK F AR EARHE T 5 BB A PSR & Fok & 9~ 5 L DR ED)

Abstract of Thesis

The research work carried out in this PhD thesis was motivated by the increasing environmental problem
and energy crisis in our current society. This thesis deals with the design and synthesis of metal nanoparticles
supported photoactive MOF based on their unique physical and chemical properties, for catalyzing the reaction
of Hs production from hydrogen storage materials.

Chapter I summarized some recent works in designing of photocatalytic active MOFs for catalysis application.
The purpose of this thesis and the outline of this thesis were included in this chapter.

In chapter II, A photo-assisted deposition method was used to effective producing small and highly dispersed
Pd metal nanoparticles on the MOF structure. The synthesized Pd nanparticles within MOF showed higher
catalytic activity for Hs production from ammonia borane than that of sample prepared by conventional
impregnation methods.

In chapter III, the photoactive cerium doped chromium based amine-functionalized MOF (CeMIL-101) were
successfully synthesized for the first time. The catalytic activity of Pd/CeMIL-101 for photocatalytic H2
production from ammonia borane was remarkably higher than that of sample without Ce doping under visible
light irradiation at ambient temperature.

In chapter IV, bimetallic AuPd nanoparticles were deposited on chromium based amine-functionalized MOF
by the impregnation method boosting room-temperature Hs production from ammonia borane under visible light
irradiation.

In chapter V, a novel Hz production system, which involves porous Pt nanoparticle supported MOF as
catalysts and dye molecular as a chlorophyll, was constructed. This system exhibited high activity and strong
durability for H2 production from water under visible light irradiation.

In chapter VI, a synergistic catalyst of plasmonic AuPd nanoparticles supported on titanium doped zirconium
based amine-functionalized MOF (UiO-66(Zr100-xTix)) for boosting room-temperature Hz production from formic
acid under visible light irradiation was demonstrated.

Chapter VII, a general way to enhance the catalytic activity of Hz production from ammonia borane hydrolysis
by using non-noble metal nanoparticles supported on MOF was described.

Chapter VIII is the general conclusion of this thesis. A short perspective on the challenges and new directions
in the development of highly active MOFs to achieve high photocatalytic activity of H2 production is also
proposed.

The possible mechanism of synergistic effect between MOF and supported metal nanoparticles on the
enhancement pf photocatalytic performance was elucidated. This thesis shed light on the design and
development of highly active metal nanoparticles supported on photoactive porous materials for achieving high

catalytic activity of various redox reactions under visible light irradiation.
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KX TIE, SR AEAEER MOF: metal-organic framework) Z NN L L, ZHICEB T /i T2 BEELL
ToFTHL PR E B ARBE D BRSE 4T\ KBTI LD & DK FEAE SIS ~DIERIZ DN THRFT LT 2,
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B2E T, 7 EEATI-MOF MIL-125(Ti)) 2, PdJ) /Rl fEE(k L. BEE(LIFENSPIRI D A X - Bl
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FHETIX, 7/ HEEHC-MOF MIL-101(Cr)) IZPtF /R T2 EEL L, v —& I UBAFEZ EHRANT AW 72K 0
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BTETIE, 7 EEAHCr-MOF MIL-101 (Cr)) IZ[E E AL L7zCut /RT3, ABD B DKFEARICB T, AR
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