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Abstract

‘Organicsilicon’ is not found in nature but modern chemistry is hard to imagine without
silicon bound to carbon. Although silicon-containing commodity chemicals such as those
emerging from the ‘direct process’t2224 look simple, it is not trivial to selectively prepare aryl-
substituted and alkyl-substituted (functionalized) silicon compounds, known as silanes.
Chlorosilanes such as Me,_,SIiCl, (n=1-3) as well as SiCl, (r=4) are common starting points
for the synthesis of silicon-containing molecules. Yet these methods often suffer from
challenging separation problems2. Conversely, silanes with four alkyl groups are considered
synthetic dead ends. Here we introduce an arenium-ion-catalysed halodealkylation that
effectively converts Me,Si and related quaternary silanes into a diverse range of
functionalized derivatives. The reaction uses an alkyl halide and an arene (co)solvent: the
alkyl halide is the halide source that eventually engages in a Friedel-Crafts alkylation with the
arene to regenerate the catalyst®, whereas the arenium ion acts as a strong Brensted acid for
the protodealkylation stepZ. The advantage of the top-down halodealkylation methodology
over reported bottom-up procedures is demonstrated, for example, in the synthesis ofa
silicon drug precursor. Moreover, chemoselective chlorodemethylation of the rather inert
Me;Si group attached to an alkyl chain followed by oxidative degradation is shown to be an
entry into Tamao-Fleming-type alcohol formation®2.
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Abstract Photocatalytic degradation technology has received much attention from researchers in the last few decades, due

to its easy and cost-effective nature. A lot of review articles have been published on dyes via photocatalytic
degradation, but most of the review articles lack a detailed and in-depth photocatalytic degradation mechanism of
dyes. Numerous review articles are available on photocatalysis. Here, in this review article, we are mainly focused
on the complete and in-depth photocatalytic degradation mechanism of four commonly used dyes such as
Malachite Green, Methylene Blue, Congo Red and Rhodamine B, which will be highly useful for the new researchers
that work on dyes' photocatalytic degradation. Initially, various aspects of dyes have been included in this review
article, comprehensively. The main focus was on the covalent arganic framework-based photocatalysts for dyes'
photocatalytic degradation, due to their porous nature and various unique properties. Various synthesis routes and
the photocatalytic performance of covalent organic frameworks and composite of covalent organic frameworks
have been highlighted in this review article. In the last section of this review article, the main stimulus was the four
mentioned dyes' properties, uses, and toxicity, and the photocatalytic degradation mechanism through various
paths into environmentally friendly and less-harmful compounds in the presence of photocatalysts. Factors
effecting the photocatalytic degradation, economic cost, challenges and future aspects of photocatalytic
technology were also included in this review article. This review article will be highly useful for those researchers

that work on the photocatalytic degradation of various dyes and search for the complete degradation of complex
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recent decades,*°® one can control such co-polymer structures to some extent. However, reading the information on
monomer arrangement remains a formidable task. The practical analytical methods are currently limited to characterizing
biopolymers and are scarce for synthetic polymers. Because of the lack of a rational approach to accessing local
microstructures of polymer chains, the decryption of synthetic polymers is one of the most difficult challenges in the current
polymer chemistry, although various state-of-the-art analytical techniques, including nuclear magnetic resonance (NMR) and
mass spectrometry, have been employed to decipher the molecular information stored in the synthetic co-polymers.’

In biological systems, the recognition of RNA nucleobase sequences is achieved through the threading and confinement of
a single RNA strand in a ribosomal nanochannel, where the fluctuating polymer chain is sequestered, allowing for accurate
reading of the monomer codes.® Considering these examples, the use of nano-sized pores as a functional field would be
key to rationally recognizing polymer structure in such a way as to enable the identification of minute differences in the
primary structures of the polymer, even sequences of local monomer units in the chain.
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Graphene and its related materials are widely used in the field of high-speed computing chips, composite materials, transparent conducting electrodes, field effect
transistors and spin valves due to their superior physical and chemical properties. The demand for large-area and high-quality graphene has increased unabated. At
present, copper-based chemical vapor deposition (CVD) is the most systematic approach to prepare graphene. The growth mechanism of graphene on the surface

of Cu is “self-limited surface deposition”, which greatly limits the growth of bilayer and multilayer graphene. This work focuses on the preparation, characterization an
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Graphene derivatives: graphane, fluorographene, graphene oxide, graphyne and graphdiyne
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New carbon materials have recently been derived, from graphene theoretically and experimentally, hydrogenated graphene (graphane), fluorinated
graphene (fluorographene), oxidized graphene (graphene oxide), and graphene introduced by acetylenic chains (graphyne and graphdiyne), which may
be called graphene derivatives. Here, we review these graphene derivatives by emphasizing the experimental re . BrEE
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Provided is an integral 3D graphene-carbon hybrid foam composed of multiple pores and pore walls, wherein the pore walls contain single-layer or few-
layer graphene sheets chemically bonded by a carbon material having a carbon material-to-graphene weight ratio from 1/100 to 1/2, wherein the few-
layer graphene sheets have 2-10 layers of stacked graphene planes having an inter-plane spacing d(002 . BETEE
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Graphical Abstract

A novel graphene structure formed by asymmetrical intercalation of FeCly molecules into a
trilayer graphene is reported. The trilayer graphene is divided into a single layer &nd a bilayer
graphene by the inserted FeCl; layer. Theoretical calculation shows that such graphene bilayers with = 0? 090 (i

broken inversion symmetry present a prominent opened bandgap of ~0.13 eV, Figures  References  Relat=d  Information
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Graphene is a kind of novel two dimensional material and considered as a potential

candidate for nanoelectronics owing to its exotic electronic properties,1 such as Massless Understanding Interlayer Contact

Conductance in Twisted Bilayer Graphene

Dirac Fermions, room-temperature quantum Hall effect,2, 3 Berry phase and Klein
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Heteroassembled gold nanoparticles with sandwich-
immunoassay LSPR chip format for rapid and sensitive
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This study aimed to develop a more sensitive method for the detection of hepatitis B surface antigen (HBsAg)
using heteroassembled gold nanoparticles (AulNPs). A single layered localized surface plasmon resonance (LSPR)
chip format was developed with antigen-antibody reaction-based detection symmetry using AuNPs, which
detected HBsAg at 10pg/mL. To further improve the detection limit, a modified detection format was fabricated
by fixing a secondary antibody (to form a heteroassembled sandwich format) to the AuNP monolayer, whi EFF
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