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Hot Article: Mercury and temperature sensing nanogel

19 Oct 2010

Nanogel-based sensors with dual temperature and mercury ion detection capabilities is reported in
this ‘Hot Article’ from Changhua Li and Shiyong Liu from the University of Science and
Technology of China in Hefei.  This is the first report of successful integration of stimuli-responsive
nanogels with well-developed small molecule reaction-based selective metal ion sensing moieties.

Mercury is one of the most harmful heavy metal ions to humans,
therefore sensitive detection and imaging in organisms and tissue is crucial.  To achieve this, current
efforts have focused on the invention of ratiometric, water-soluble, and cell-permeable Hg2+-sensing
ensembles. 

In this study, Li and Liu synthesise a 1,8-naphthalimide-based polarity-sensitive and Hg2+-reactive
monomer (NPTUA) and copolymerise this with N-isopropylacrylamide (NIPAM) to produce NUPTA
labelled PNIPAM nanogels. The nanogel-based chemosensors possess a high selectivity and
sensitivity for Hg2+ at room temperature, achieving a detection limit at the nanomolar level on a
ratiometric basis.  Furthermore, thermo-induced nanogel collapse can considerably enhance the
detection sensitivity.

Interested in knowing more?  Read the full article here… FREE until November 16th.

Responsive nanogel-based dual fluorescent sensors for temperature and Hg2+ ions with
enhanced detection sensitivity
Changhua Li and Shiyong Liu
J. Mater. Chem., 2010, Advance Article
DOI: 10.1039/C0JM01828G, Paper
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Hot Article: liquid crystalline sexithiophene simulation

18 Oct 2010

L. Muccioli and colleagues from the University of Bologna have investigated, using atomistic
molecular dynamics simulations, the high temperature molecular organization of the linear
oligothiophene α-sexithienyl (T6), well known for its organic electronics applications. The team found
that the torsional flexibility of sexithiophene allows for a temperature dependence of the aspect
ratio, which drives the formation of nematic and smectic liquid crystalline phases.

Liquid crystalline oligothiphenes are of interest as they
may provide the best morphology to maximise overlap between neighbouring molecules, thus
conferring the greatest charge (hole) mobility between molecular units. Due to the difficulty of
performing experimental measurements at ~600K this theoretical study was performed to
investigate the potential of liquid crystal oligothiophenes.  The authors hope that their findings will
stimulate future experimental determinations.

Interested in knowing more?  Read the full article here.  FREE until November 15th.

An atomistic simulation of the liquid-crystalline phases of sexithiophene 
A. Pizzirusso, M. Savini, L. Muccioli and C. Zannoni
J. Mater. Chem., 2011, Advance Article
DOI: 10.1039/C0JM01284J, Paper
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Nanowire and nanotube arrays feature in two new ‘Hot Articles’

15 Oct 2010
Two new Journal of Materials Chemistry ’Hot Articles’ have been published online which feature
arrays, one of nanowires, and one of nanotubes.  These arrays have exciting potential in a wide range
of applications.
 

Growth and replication of ordered ZnO nanowire arrays on general flexible substrates
Su Zhang, Yue Shen, Hao Fang, Sheng Xu, Jinhui Song and Zhong Lin Wang
J. Mater. Chem., 2010, Advance Article
DOI: 10.1039/C0JM02915G, Communication  

 A team from Peking University and the Georgia Institute of Technology describe the synthesis, via
hydrothermal method on flexible substrates of vertically aligned and site controllable ZnO nanowire
arrays in this Journal of Materials Chemistry Communication.

During the past several years, there has been a growing interest in one-dimensional ZnO
nanostructures for their potential applications in fabricating electronic, optoelectronic,
electromechanical and electrochemical devices. Current synthesis techniques require single
crystallinity of the substrate and high growth temperatures, seriously limiting the compatibility of
these methods with organic substrates for applications in flexible electronics. Hydrothermal
synthesis is an attractive alternative because it could be carried out at a relatively low temperature
around 70–90 °C, and could allow for multiple crystalline and even amorphous substrates.  Zhong Lin
Wang and colleagues have developed a new technique of synthesizing patterned ZnO nanowire
arrays on multiple flexible organic substrates using a novel chemical approach and a new
transferring method.  

To find out more read the full article here.  Free until November 12th!  

Self-assembled anodic TiO2 nanotube arrays:
electrolyte properties and their effect on resulting morphologies
Sorachon Yoriya and Craig A. Grimes
J. Mater. Chem., 2011, Advance Article
DOI: 10.1039/C0JM02421J, Paper

A team from The Pennsylvania State University have, for the first time, revealed the parameters,
during synthesis, which affect the morphology of TiO2 nanotube arrays.  
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Self-assembled TiO2 nanotube arrays fabricated by electrochemical anodization of titanium are of
great interest having been successfully used in many applications including gas sensing, water
photoelectrolysis, drug delivery and photovoltaics.  In the synthesis of TiO2 nanotube array films it is
important to achieve specific nanotube array morphological features, including pore size, length,
wall thickness, and tube-to-tube spacing for enhanced device performance, however, the key
parameters controlling self-organization of the nanotubes have remained unclear. This study, by
Sorachon Yoriya and Craig Grimes elucidates the dependence of the electrolyte conductivity on the
titanium concentration, and electrolyte effect on the morphological features of the resulting
nanotubes.  

To find out more read the full article here.  Free until November 12th!
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Hot Article: Banishing bad bacteria

14 Oct 2010

Polymers that can capture harmful bacteria as they pass through the gut have been developed by UK
scientists. This could reduce incidence of salmonella poisoning and improve shelf-life of meat
products, they claim. 

Salmonella, a major food-borne pathogen is a serious
problem in the food industry, as well as of clinical and veterinary importance. The ‘use-by date’
marked on foods reflects the date by which such bacteria will have multiplied to their maximum safe
level for consumption. 

‘If the pathogen level can be lowered at the point of food production, then the shelf-life may
become longer and the food safer,’ says Mark Bradley at Edinburgh University. In collaboration with
Maurice Gallagher, also at Edinburgh University, Bradley’s team have identified polymers that bind
strongly to a particular strain of salmonella while having minimal effect on the beneficial ‘good’
bacteria. These polymers could be added to commercial feedstuff for animals, such as chickens.

This article has featured in Highlights in Chemical Science and has been selected as a ‘Hot Article’
for Journal of Materials Chemistry.  It will be free to read until the 9th November. 

To view Erica Wise’s full Highlights in Chemical Science article, please click here: Banishing bad
bacteria 
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To read the full article please click here: Colonising new frontiers—microarrays reveal biofilm
modulating polymers
Salvatore Pernagallo, Mei Wu, Maurice P. Gallagher and Mark Bradley
J. Mater. Chem., 2011, Advance Article
DOI: 10.1039/C0JM01987A, Paper
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Hot Article: Buckyballs drive electron transfer for solar energy

11 Oct 2010

David Schuster, Jackson Megiatto and Robert Spencer have developed a powerful and versatile new
methodology for the preparation of nanoscale photoactive interlocked structures with appended
[60]fullerene groups.  The group from New York University used a straightforward one-pot procedure
based on Cu(I)-template synthesis and “click” chemistry.

The use of organic materials for absorption of solar energy and conversion into high energy charge-
separated carriers has been reproduced in the laboratory by carefully designed artificial arrays
containing electron donor and acceptor (D–A) subunits. The synthetic achievements described in this
paper open the door to the preparation of nanoscale D–A materials with rotaxane and catenane
topologies not accessible previously. Introduction of C60 groups in interlocked structures generates
the driving force allowing electron transfer reactions to occur over very long distances.

Interested in knowing more?  This article will be free until the 8th November, read it here.

Optimizing reaction conditions for synthesis of electron donor-[60]fullerene interlocked
multiring systems 
Jackson D. Megiatto Junior, Robert Spencer and David I. Schuster
J. Mater. Chem., 2011, Advance Article
DOI: 10.1039/C0JM02154G, Paper
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Hot Article: Improving the electrode-electrolyte interfaces in all-solid-state
rechargeable lithium batteries using liquid state electrolytes

07 Oct 2010

In order to reduce emissions of CO2, high-performance lithium ion
batteries have received a lot of attention as new large-scale power storage systems for eco-cars. In
order to improve the electrochemical performance of the all-solid-state cells, an electrochemically
favourable electrode–electrolyte interface has to be fabricated. In the case of using solid electrolytes,
it is considered that the contact area between active materials and solid electrolytes is smaller than
the contact area between active materials and liquid electrolytes because solid electrolytes are not
wettable and infiltrative like liquids.

To find a solution to this problem, Masahiro Tatsumisago and colleagues in Japan investigated the
softening behavior of a 80Li2S·20P2S5 (mol%) glass electrolyte, and a favorable electrode–electrolyte
interface was fabricated by sticking the supercooled liquid state of the 80Li2S·20P2S5 electrolyte on
active material particles.

Interested in finding out more?  Read the full article here:

Fabrication of electrode–electrolyte interfaces in all-solid-state rechargeable lithium batteries by
using a supercooled liquid state of the glassy electrolytes
Hirokazu Kitaura, Akitoshi Hayashi, Takamasa Ohtomo, Shigenori Hama and Masahiro Tatsumisago
J. Mater. Chem., 2011, Advance Article
DOI: 10.1039/C0JM01090A , Paper
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Hot Article: New class of high Δε nematic liquid crystals
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06 Oct 2010

Polar liquid crystals are key components of mixtures for liquid crystals display (LCD) technologies
and compounds that exhibit high dielectric anisotropy (Δε), moderate TNI, and have minimal effect
on material’s viscosity are of particular interest for technological applications.

Bryan Ringstrand and Piotr Kaszynski
J. Mater. Chem., 2010, Advance Article
DOI: 10.1039/C0JM02075C, Paper

Bryan Ringstrand and Piotr Kaszynski have developed a new class of nematics with high Δε for
display applications and characterized them by thermal and dielectric methods in mixtures with 3
nematic hosts.  These sulfonium zwitterion esters represent a new concept in designing polar
additives. They combine the polar zwitterionic fragment that gives rise to a large positive Δε, and
shape-shifting ability, which results in high solubility, high effective electric dipole moment µeff, and
relatively low contribution to rotational viscosity γ.

Interested in knowing more?  Read the full article here; it will be free to access until the 3rd
November.

No Comments »

One-step room-temperature synthesis of fibrous polyimide aerogels from
anhydrides and isocyanates and conversion to isomorphic carbons

05 Oct 2010

 Aerogels are low-density solids with high open porosity and surface area which have a potential
niche in high temperature thermal insulation.  The classic route of synthesis involves two expensive
processes, supercritical drying and high temperature imidization. 
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In this study, Nicholas Leventis and co-workers in the USA
have described polyimide aerogels synthesized via a low temperature process through the rather
underutilized reaction of dianhydrides with diisocyanates.  These polyimide aerogels are compared
with those obtained by the classic high-temperature amine route and are shown to be chemically
identical but morphologically different.  Overall, the isocyanate route has several distinct advantages
over the classic route.

Interested in knowing more?  Read the full article here.

Chakkaravarthy Chidambareswarapattar, Zachary Larimore, Chariklia Sotiriou-Leventis, Joseph
T. Mang and Nicholas Leventis
J. Mater. Chem., 2010, Advance Article, DOI: 10.1039/C0JM01844A, Paper
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Aqueous soft matter based photovoltaic devices which mimic leaves and produce
electricity

04 Oct 2010

A new type of low-cost, flexible and potentially biocompatible
photovoltaic system based on aqueous gel which has the potential for energy generation with
minimized environmental pollution has been demonstrated by Orlin D. Velev and colleagues in the
USA and South Korea.  The article has received widespread media attention including coverage in
the ACS’s Chemical & Engineering News.

Hyung-Jun Koo, Suk Tai Chang, Joseph M. Slocik
Rajesh R. Naik and Orlin D. Velev*
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J. Mater. Chem., 2011, Advance Article
DOI: 10.1039/C0JM01820A, Paper

This system consists of two layers of photosensitive ionic dyes infused into a hydrogel which sits
between an anode and a cathode.  These dyes capture light and work cooperatively to contribute to
the photocurrent generating process both on the surface of the working electrode and in the bulk of
the gel.  It was also demonstrated that carbon-coated Cu electrodes could replace the expensive Pt
counter electrodes and reduce the production cost without loss of efficiency.

Biomimetic or biocompatible solar cells, inspired by “artificial leaves”, are a novel class of
photovoltaics currently being developed which utilise Chlorophyll and photosynthetic reaction
centers (Photosystem I and II). This system allows for facile hosting of these naturally derived
photosensitive molecules and shows performance comparable with or higher than those of other
biomimetic or ionic photovoltaic systems reported recently.

Professor Velev explains that  ‘many photoexcitable molecules
generate electricity in the right “asymmetric potential” media – used in many organic cells already,
but as our medium is water-based it is particularly useful for bioderived molecules’.  However, there
are challenges to be solved before these devices can be considered for commercialisation as
Professor Velev explains. ‘First, we still have to improve the efficiency of these devices, which is
presently very low. Second, we plan to replicate in such devices the ability of the natural leaves to
regenerate and replace the organic dye, which will allow us to solve the problems with the long-term
stability and performance that are common for all organic photovoltaic devices.  We have clear plans
how to address both of these challenges and hope to be able to report the results in future
publications’.

This article will be free for the next four weeks! Click here to access it.

Share your thoughts by making a comment below.
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Synthesis and characterization of tunable rainbow colored colloidal silver nanoparticles using single-
nanoparticle plasmonic microscopy and spectroscopy

Tao Huang and Xiao-Hong Nancy Xu*
J. Mater. Chem., 2010, Advance Article
DOI: 10.1039/C0JM01990A, Paper

Tao Huang and Xiao-Hong Nancy Xu have developed a rapid simple one-pot synthesis method to
produce twelve representative colloidal Ag NPs that exhibit rainbow colors, ranging from violet to
red (full visible range).  They characterized each colloid at single NP resolution and found that the
colors of colloids were tunable by controlling the various amounts of sizes and shapes of single NPs.
The colloids contained spherical, rod, triangular, and cookie shaped NPs.  These single NPs have the
potential for use as multicolored optical probes for the study of dynamic events in solutions and
living organisms at nm scale in real time.

Atomic layer deposition of CaB2O4 films using bis(tris(pyrazolyl)borate) calcium as a highly thermally
stable boron and calcium source

Mark J. Saly, Frans Munnik and Charles H. Winter*
J. Mater. Chem., 2010, Advance Article
DOI: 10.1039/C0JM02280B, Paper

Materials containing calcium ions have a wide range of applications. Few reports exist of calcium
borate-based thin films and there are only a few deposition techniques.  Atomic layer deposition
(ALD) is an emerging thin film deposition method in which gas phase precursors are introduced
stepwise to the substrate and are separated by inert purges.  ALD leads to conformal and uniform
films with precise thickness control and has been used to coat three dimensional substrates such as
nanoparticles, nanotubes, and biotemplates. In this paper, Charles Winter and colleagues report the
atomic layer deposition growth of CaB2O4 films using the gas phase precursors CaTp2 and water.

How much can an electric dipole stabilize a nematic phase? Polar and non-polar isosteric derivatives
of [closo-1-CB9H10]− and [closo-1,10-C2B8H10]

Bryan Ringstrand and Piotr Kaszynski*
J. Mater. Chem., 2010, Advance Article
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DOI: 10.1039/C0JM02876B, Communication

Most liquid crystals of technological importance possess a dipole moment.  Typically, change of the
molecular dipole moment is associated with alteration of the molecular geometry and
conformational dynamics, which themselves affect phase behavior. Recently, Kaszynski and
colleagues suggested that the N+–B− fragment can serve as an isosteric polar replacement for the
C–C fragment in liquid crystalline molecules, having negligible impact on molecular geometry and
dynamics thus any change in phase properties being solely to the molecular dipole.  In this
communication, Bryan Ringstrand and Piotr Kaszynski demonstrate for the first time, experimentally,
that the replacement of a C–C fragment with a polar isosteric N+–B− fragment leads to 5 pairs of
non-polar/polar nematics.  Polar nematics, such these are of interest for LCD applications.
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The extent of magnetic interactions between discotic radical (S = ½) gold 
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La0.75Sr0.25MnO3 perovskite nanoparticles were encapsulated into a two-ply 
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cellular labeling. 

 

J. Mater. Chem., 2011, Advance Article  
DOI: 10.1039/C0JM02821E, Paper  

Collapse 
PDF 
Rich HTML 
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irradiation at ambient temperature without a calcination process. 
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Ultraviolet photodetectors based on an individual Zn2SnO4 nanowire with 
high “ON/OFF” current ratio, high response speed and excellent stability. 
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Ethynylene-containing benzo[1,2-b:4,5-b′]dithiophene derivatives 1a–c 
(BPEBDT, BTEBDT and BHPEBDT) were designed and synthesized. 
Their physicochemical properties were studied by absorption spectra and 
electrochemistry. 1a–c displayed high field-effect transistors performance, 
a mobility up to 1.17 cm2 V−1 s−1 with on/off current ratio of 107 was 
achieved. 
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-ketone) (pPEK) and the resulting pPEK grafted graphite displayed 
profoundly improved mechanical properties. 
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PCBM and the relatively hydrophobic P3HT. F-P3HT thus provides a 
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clusters precipitate within the residual SiCO glass. 
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Calculated oxygen vacancy formation energies E(Ovac) of ceria particles 
are strongly reduced with increasing size up to 2 nm, suggesting the 
existence of an E(Ovac) minimum before the bulk scale is reached. 
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Zn2+ and H2PO4

− in aqueous solution and living cells. 
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using a facile hydrothermal method without employing any template or 
surfactant with mild conditions for use as cathode materials in lithium-ion 
batteries. 
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Consistent with the quasi-chemical model, a nonlinear relationship 
between the interface chemistry and the metal electronegativity is 
quantified, which provides an opportunity for investigating the formation 
mechanism of Schottky barrier. 
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Co-doping of nitrogen and tin into titania can greatly enhance the 
photocatalytic activity under both visible and UV-light irradiation. 
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Rapid chemical imaging of fingerprints which have been removed from 
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prints' corrosion signatures. 
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prepared and their proton conductivity and thermal and mechanical 
properties have been investigated. 
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anhydrides. FT-IR is employed to monitor the reactions, and the extent of 
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This paper reviews recent developments in the synthetic strategies and 
unique applications of one-dimensional (1D) nanostructure arrays based on 
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By using a fast-heating-vapor-trapping (FHVT) method, we successfully 
synthesized aligned bi-crystalline In2O3 nanobelts arrays, which exhibited 
typical n-type transistor performance and showed a decent response to UV 
light exposure. 
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devices. 

 

J. Mater. Chem., 2010, Advance Article  
DOI: 10.1039/C0JM01705A, Paper  

Collapse 
PDF 
Rich HTML 
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superhydrophobic properties, was fabricated through “competitive 
adsorption–restricted polymerization”. 
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Mn-doped V2O5 films prepared by a simple H2O2-V2O5 sol–gel process 
with the direct addition of manganese salt exhibit excellent cyclic stability 
with a fading rate of less than 0.06% per cycle, significantly better than 
that of the pure V2O5 films, and with a large discharge capacity of 
283mAh/g at a current density of 68 mA/g, again much higher than that of 
V2O5 films. 
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HAADF-STEM image of Eu, Si co-doped AlN phosphor. Bright segments 
show Eu single layer occupation. 
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Hydrazine mediated synthesized N-doped mesoporous (298 m2/g) titanium 
zirconium oxide can efficiently reduce Se(VI) to Se0 under visible light. 
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Ladder-like structured polysilsesquioxane with carbazole groups showed 
unexpected high photo- and electroluminescence efficiencies both in 
solution and solid states due to its rigid silicone ladder structures, which 
efficiently isolated the carbazole groups and thus suppressed their excimer 
formations by inter- and intramolecules. 
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radical have been reported. 
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performance lithium-ion batteries was realized by introducing three-
dimensional graphene networks into CuO nanomicrostructures. 
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The reversible, UV induced, photochromism of materials with the sodalite 
structure may be controlled by varying their composition and thus the size 
of the cage containing the photo-excited electron. 
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An efficient protocol for synthesis of porphyrin based tetra organo 
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Highly nitrogen-doped hollow carbon nanoparticles were synthesized 
without using metal catalysts and exhibited excellent electrocatalytic 
activity in dye-sensitized solar cells. 
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Individual CRG/PVP nanocomposite sheets were prepared through a facile 
one-pot approach. The as-obtained CRG/PVP sheets have a high water 
adsorption capability, and show humidity-dependent electrical 
conductivity. 
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A theoretical model of anisometric particles is presented and used to 
explore the mesomorphic behavior of binary mixtures combining 
spherical, rod-like and plate-like particles. 
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[60]fullerene groups. 
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materials with noteworthy mechanical properties. 
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dopant/Alq3/Al-LiF were prepared from the three host materials doped 
with DSA-Ph and BD-6MDPA dopants and the device composed of BH-
9PA doped with DSA-Ph and BD-6MDPA showed blue EL spectra at 468 
and 464 nm at 7 V and luminance efficiencies of 7.03 and 6.60 cd A−1, 
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Antimicrobial action on Staphylococcus aureus of Ag-exchanged 
inorganic polymer prepared by the new synthesis described in this paper 
(left) compared with the control sample of the Na precursor compound 
(right). 
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8-Hydroxyquinoline moieties immobilized between organic and inorganic 
components imitating a sandwich like structure can provide novel 
functional materials featuring high luminescent stability and durability, 
and good thermal stability. 
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Combining DFT calculations with statistical thermodynamics through 
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information as well as structure and properties of as-yet-unknown crystals 
can be obtained. 
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The introduction of P2Mo18 into CoTAPc electrodes is an effective 
approach to enhance their photovoltaic response. 
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While the band gaps of the polyselenophenes P1–P3 are 1.4 eV, the 
orbital energy levels vary significantly because of changes in the electronic 
nature of the peripheral ring and the peak-width of the absorbance 
spectrum varies because of changes to backbone rigidity. 
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Aerogel-like TiO2 has been prepared via aerosol synthesis and could be 
applied as new model systems in oxidation catalysis. 
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In this work we apply Dissipative Particle Dynamics simulations to predict 
the distribution of gold nanoparticles with different degree of 
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Characterization of the gel phases formed in the synthesis of microporous 
gallophosphate, cloverite 
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Selective electrochemical immobilization and enhanced antibacterial 
activity of a β-lactam antibiotic, amoxicillin over penicillin and ampicillin, 
on MWNT modified electrodes was achieved. 
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By using Ce(SO4)2·4H2O as an oxidant and sodium bis(2-ethylhexyl) 
sulfosuccinate (AOT) as a surfactant, unique poly(3,4-
ethylenedioxythiophene) (PEDOT) nanorods with a couple of cuspate tips 
were successfully prepared by reverse interfacial polymerization and they 
act as a good steady and sensitive electrode material for detecting nitrite. 
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Activation of carbon dioxide by aluminium nitride single wall nanotubes. 
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Novel Pt-based iron(II) phthalocyanine complex supported on MWCNT-
based electrode exhibits enhanced kinetics and electrocatalysis towards the 
oxidation of formic acid. 
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Highly selective immobilization of amoxicillin antibiotic on carbon 
nanotube modified electrodes and its antibacterial activity 
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A supramolecular copper complex, [Cu(I)Cl0.2Br1.3(pyra-TTF)0.5+] (pyra-
TTF = pyrazino-tetrathiafulvalene), was coordinated by disordered mixed 
halide anions and assembled conducting donor ligands. 
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An amphiphilic epoxy gel was employed for the infusion or in situ 
generation of metallic, luminescent or magnetic nanoparticles. 
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The original layered Li1.2Ni0.2Mn0.6O2 evolves to a structure where the 
spinel-like region is locally embedded in the layered framework during 
cycling. 
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