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The study aims to design and prepare novel porous materials toward catalytic and other applications. Two synthetic strategies were developed to prepare distinct types of materials. Inspired by the synthesis
of hierarchical zeolites comprising nanosheets using bifunctional structure-directing agents (SDAs), we developed a series of triblock SDAs featuring a polypropylene oxide (PO) linker between two heads of
structure directing groups. Experimental results suggested that branching and stacking of zeolite nanosheets could be rationally controlled by using the designed triblock SDAs. Moreover, the highly-
branched silicalite-1 nanosheets catalysts possessing significant amount of nest-like silanols which were generated most likely at the junctions of well-organized nanosheets/nanoplates exhibited excellent
and stable activity for the vapor-phase Beckmann rearrangement and high lactam selectivity. We also employed the hydrophobic interaction between the PO linker of triblock SDA and the surface of
graphene flakes to direct the restricted growth of zeolite nanosheets on graphene flakes. For the same purpose, a diblock SDA composed of a moiety of pyrene was synthesized to utilize the strong n-
interaction between pyrene and graphene. We further utilized the inter-sheet space between zeolite nanosheets which served as nanoconfinement for forming the edge-attached domains of gold nanodisks
(Au NDs) and titanium dioxide (1"102) naxnmphases Beineﬁting fmm the anisotmpic shape of Alu NDS a»nd thefﬁr edge aﬁachm m witlh TiOz, the plasmcmic nanocumposite exhﬁbited supexrior photoactivity fmr

not hlgher alcohuﬂs to »re.act_ t@ pmduce hydmgeﬂ. Altematwe\ly, we developed a surfactantefree synthesns cﬂf nanepomus tntamsm\licaﬂtes via the humogeneous mc:@ndensatmn @f smllcate specles amd
triethanolamine-stabilized titanium induced by a pH-drop of the highly alkaline synthesis solution. The thus prepared materials showed high catalytic activity for simultaneous esterification and
transesterification of non-edible Jatropha oil for the production of high-quality biodiesel fuel.
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Hierarchical silicalite-1 octahedra comprising highly- | P Formation of hierarchical assemblies of MFI nanosheets I' Hierarchically stacked MFI nanosheets with controlled
branched orthogonally-stacked nanoplates as efficient with controlled branching by using triblock structure- stacking and inter-sheet space as robust catalysts for
catalysts for vapor-phase Beckmann rearrangement directing agents y vapor-phase Beckmann rearrangement
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Efficient hydrogen production by selective alcohol WY Efficient simultaneous esterification/transesterification of
photoreforming on plasmonic photocatalyst comprising non-edible Jatropha oil for biodiesel fuel production by
sandwiched Au nanodisks and TiO, /Il template-free synthesized nanoporous titanosilicates

Restricted growth of zeolite nanosheets on graphene
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