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Abstract:

Grid search technology is proposed to choose the influencing parameters for interval partial least squares (iPLS) and moving window partial least squares (MWPLS) models in the Fourier transform near infrared (FT-NIR) spectrometric quantitative determination of solid soluble content (SSC) in strawberry samples. The objective of grid search is to find out a robust way to ensure that the selected parameters of iPLS and MWPLS would output the informative wavebands leading to improved modeling results. For the improvement of model accuracy, the grid search technique is designed for locating the informative wavebands via influential algorithmic parameters on FT-NIR regions corresponding to different spectral responses of molecule vibration. The commonly used iPLS and MWPLS algorithms are modified in cooperation with the grid search technique, to identify the informative wavebands for the improvement of the model prediction performances. A further integration of the wavebands from different regions could obtain some more accurate models based on the calibrating-validating-testing (CVT) sample division framework. The optimized parameters have the potential to be applied to the development of online and realtime measurement for fruit industry.
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Abstract:

The recovery of C2 hydrocarbons including acetylene, ethylene and ethane is challenging but important for natural gas upgrading. The separation of C2 hydrocarbons over methane was demonstrated here by using a microporous metal-organic framework [Zn3(OH)2(SDB)2] (H2SDB = 4,4’-sulfonyldibenzoic acid) consisting narrow one-dimensional pore channels. Gas sorption experiments revealed that this MOF material showed considerable uptake capacity for C2H2, C2H4and C2H6under ambient conditions, while its capacity for CH4was very low. High selectivity from IAST calculations for C2H2/CH4, C2H4/CH4and C2H6/CH4binary mixtures demonstrated that this MOF material were promising for efficiently separating important separation of C2 hydrocarbons from methane in natural gas processing.
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As a renewable energy technology, the ground-coupled heat pump (GCHP) system is gaining more and more world-wide attentions due to its advantages of energy efficiency and environmental friendliness. However, experimental studies on the GCHP system are still insufficient. In order to investigate the practical performance of GCHP system, the detailed on-site experiments were applied on a GCHP test rig located in a karst region of China. Operation parameters recorded during tests mainly include the temperature distributions of borehole at different depths, the temperature, pressure and flow rate of water circulating in the heat pump as well as the GHEs, the power consumption of the heat pump as well as circulating pumps. Consequently, the GCHP system for both cooling and heating provision was investigated by using three different operation modes – mode I (i.e. intermittent mode A), mode II (i.e. intermittent mode B) and mode III (i.e. continuous mode). Experimental results indicated that the performance of GCHP system was affected by its operation conditions and modes. Moreover, heat and cold accumulation in the ground during cooling and heating provision of the GCHP system was analyzed. The results show that the average values of COPsysfor cooling and heating provision are 3.12 and 2.24, which can meet the space heating and cooling requirements of a small detached laboratory room in karst region. It is also found that the intermittent mode operation is beneficial to improving the performance of GCHP system with the fact that the COPsysincreases by 23.0% when Prr(the proportion of recovery time and running time) increases from 0 to 2. The COPsysof GCHP for cooling provision is 28.6% higher than which for heating provision for the reason that the cold accumulation in ground around GHEs for heating provision is more than heating accumulation in cooling provision. © 2017 Elsevier B.V.
Number of references:

28
Main heading:

Heat pump systems
Controlled terms:

Cooling  -  Energy efficiency  -  Environmental technology  -  Geothermal heat pumps  -  Heating  -  Landforms  -  Pumps  -  Renewable energy resources  -  Space heating
Uncontrolled terms:

Coefficient of Performance  -  Ground heat exchangers  -  Ground-coupled heat pump  -  Heating and cooling  -  Karst regions  -  Operation mode
Classification code:

454 Environmental Engineering - 481.1 Geology - 525.1 Energy Resources and Renewable Energy Issues - 525.2 Energy Conservation - 616.1 Heat Exchange Equipment and Components - 618.2 Pumps - 641.2 Heat Transfer - 643.1 Space Heating
Numerical data indexing:

Percentage 2.30e+01%, Percentage 2.86e+01%
DOI:

10.1016/j.enbuild.2017.10.071

Funding Details: 

Number; Acronym; Sponsor: 41502284; NSFC; National Natural Science Foundation of China

Number; Acronym; Sponsor: 51568014; NSFC; National Natural Science Foundation of China
Database:

Compendex
4.

Accession number:

20174504369044
Title:

In-situ ion-exchange synthesis Ag2S modified SnS2nanosheets toward highly photocurrent response and photocatalytic activity
Authors:

Liu, Yongping ; Geng, Peng ; Wang, Jixiang ; Yang, Zhishu ; Lu, Huidan ; Hai, Jiefeng ; Lu, Zhenhuan ; Fan, Dayong ; Li, Ming
Author affiliation:


Guangxi Key Laboratory of Electrochemical and Magneto-chemical Functional Materials, Guilin University of Technology, Guilin, China
College of Chemistry and Bioengineering, Guilin University of Technology, Guilin, China
Corresponding author:

Lu, Huidan (lhuidangl@163.com)
Source title:

Journal of Colloid and Interface Science
Abbreviated source title:

J. Colloid Interface Sci.
Volume:

512
Issue date:

February 15, 2018
Publication year:

2018
Pages:

784-791
Language:

English
ISSN:

00219797
E-ISSN:

10957103
CODEN:

JCISA5
Document type:

Journal article (JA)
Publisher:

Academic Press Inc.
Abstract:

Heterojunction photocatalyst systems are deemed to be an excellent option to improve the photocatalytic behavior of a material. In this paper, Ag2S/SnS2heterojunction photocatalysts were prepared by a simple in-situ ion exchange method from SnS2nanosheets. The Ag2S/SnS2composite photoanode exhibits 13.99 μA/cmphotocurrent density at 0.7 V (vs. Ag/AgCl) in 0.5 M Na2SO4solution and a significant increase in photocatalytic activity compared to SnS2nanosheets. Ag2S (8 wt%)/SnS2composite shows the highest activity (0.0440 mg/min) in the degradation of MO and good stability. The reactive species trapping experiments confirmed hole (h) and hydroxyl radical ([rad]OH) are active groups and play key roles in the photocatalytic degradation reaction. The highly effective photoelectrochemical and phocatalytic activities of Ag2S/SnS2heterojunctions are attributed to the efficient separation of photogenerated hole-electron pairs. This work may provide a novel concept for the rational design of high performance SnS2-based photocatalysts.
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Constructing heterojunction is one of the methods to restrain the hole-electron recombination and thus improve the photoelectric property. In this work, PbS nanoparticles were grown directly on ultra thin MoS2nanosheets to fabricate 2D MoS2/PbS nanocomposites via a facile one-pot solvothermal route. PbS nanoparticles anchored on MoS2sheets exhibited high crystallinity and uniformity. The particle size can be controlled by varying the precursor concentration. The nanocomposites displayed higher photocurrent compared with pristine MoS2, due to the improved light harvesting and the construction of p-n heterojunction structure. © 2017
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A novel water-induced shape memory nanocomposites were prepared by introducing graphene oxide (GO), which was based on microcrystalline cellulose nanofibers (MSF-g-COOH) extracting from sisal fibers. The results showed that the water-induced shape memory properties of MSF-g-COOH were significantly improved by the strong hydrogen bonding interaction between MSF-g-COOH and GO, It leads to some additional physically cross-linked points in MSF-g-COOH. On the other hand, at 0.5 wt% GO loading, tensile strength and Young modulus of the nanocomposite increased from 139 to 184 MPa, and from 5.77 to 8.54 GPa, respectively, compared to those of pure MSF-g-COOH. Furthermore, a water-induced model was proposed to discuss the water-induced shape memory behaviors of the MSF-g-COOH/GO nanocomposites. This study provides a framework for developing a cellulose based shape memory polymers (CSMPs) and better understanding the shape recovery mechanism in water-induced CSMPs. © 2017 Elsevier Ltd
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Sulfur-doped graphene quantum dots (S-GQDs) decorated with high-quantum-yield titanium dioxide (TiO2) nanocomposite are synthesized by a simple hydrothermal method. Photoluminescence characterization shows that S-GQDs exhibit stronger absorption peaks at ultraviolet (UV) region than GQDs. Photocatalytic activity of the obtained S-GQD/TiO2nanocomposite reaches 70% in 8 min; this activity is significantly enhanced compared with those of GQDs/TiO2and pure TiO2. Improved UV light absorption and effective transfer of photogenerated electrons can be attributed to integration of S-GQDs with TiO2in a cladding manner. The present work provides a new approach for development of attractive GQD-based nanocomposites with controllable structures and photocatalytic performance. © 2017 Elsevier Ltd
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We study the evolution of cooperation in public goods games on various graphs, focusing on the effects that are brought by different kinds of strategy donors. This highlights a basic feature of a public good game, for which there exists a remarkable difference between the interactive players and the players who are imitated. A player can learn from all the groups where the player is a member or from the typically local nearest neighbors, and the results show that the group learning rules have better performance in promoting cooperation on many networks than the local learning rules. The heterogeneity of networks’ degree may be an effective mechanism for harvesting the cooperation expectation in many cases, however, we find that heterogeneity does not definitely mean the high frequency of cooperators in a population under group learning rules. It was shown that cooperators always hardly evolve whenever the interaction and the replacement do not coincide for evolutionary pairwise dilemmas on graphs, while for PG games we find that breaking the symmetry is conducive to the survival of cooperators. © 2017 Elsevier B.V.
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A novel yolk-shell structure consisting of an intermetallic Sn-Co core, a carbon shell and void space between the core and shell has been designed and successfully synthesized. X-ray diffraction (XRD) measurements indicate that the core is SnCo alloy and the shell is amorphous. The yolk-shell structure is observed by scanning electron microscope (SEM). For comparison, carbon encapsulated pure Sn, which also possesses a yolk-shell structure, has been synthesized as well. Electrochemical characterizations reveal that the SnCo@C sample has significantly improved electrochemical reversibility, cycling stability and rate capability than Sn@C. The cobalt in the SnCo alloy is proved to play a critical role of conductive stable matrix to stabilize Sn during sodiation/desodiation process and facilitate the diffusion kinetics of sodium. © 2017
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A novel glycoprotein imprinting strategy was proposed and was applied to the detection of the carbohydrate antigen 19-9. The glycosylated complex of glycoprotein was used as template to construct a glycosyl imprinted sensor. The eluted imprinted cavities showed good affinity for template glycosyls and glycoproteins carrying template glycosyl. The effect of template saccharide structure on glycosyl imprinted sensors is further discussed. More complex template structures can lead to better sensor performance including selectivity and sensitivity. As a result, the polysaccharide imprinted sensor showed preeminent linear response to CA19-9 in the range of 0.1–5 U/mL, with a detection limit of 0.028 U/mL (3δ/K), while the linear of the monosaccharide imprinted sensor was 1–60 U/mL and the detection limit was 0.17 U/mL. The complex structure on the template surface provides more possibilities for the recognition of the template molecules, consequently, led to the significant anti-interference capability of the polysaccharide imprinted sensor. Furthermore, recoveries ranging from 93.0% to 103.5% were achieved when human serum samples were assayed using the polysaccharide imprinted sensor. © 2017 Elsevier B.V.
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Ultrafine amphiphilic Janus gold nanoparticles (Au NPs, d ≈ 2.1 nm) were synthesized in batch by the emulsion reaction between chlorotriphenylphosphine gold(i) in toluene and tetrakis(hydroxymethyl)phosphonium chloride in alkaline solution, followed with phase inversion by adding excess toluene, resulting in a yielding rate of up to 93.3%. FT-IR, Raman, TG and XPS analyses indicate that the emulsion reaction product is composed of Au NPs protected by triphenylphosphine, tris(hydroxymethyl)phosphine and their oxides. A NOESY experiment indicates that these ligands are separated into hydrophilic and lipophilic compartments on the individual Au NPs. The Janus wettability of the thin films by the static toluene/water interfacial reaction and Langmuir re-assembly of the as-dispersed emulsion reaction product suggests that spontaneous phase separation of capping ligands occurs with the formation of the Au NPs at the toluene/water interface, which can be maintained even in the colloidal state. The scalable one-pot synthesis of the amphiphilic Janus Au NPs allows further functionalization for the diagnosis and therapy of cancers and biphasic catalysis at low cost.
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A series of spinel solid solutions Li4x/3Co2-2xTi1+2x/3O4(LCT, 0.2 ≤ x ≤ 0.8) were synthesized and their structures and microwave dielectric properties were characterized in detail. The distribution of cations at A and B sites in the lattice has been analyzed by using Rietveld refinement. The microstructure and dielectric properties were studied by scanning electron microscope and microwave network analyzer. The solid solutions undergo a discontinuous B-site, Li/Ti order-disorder phase transition from a disordered cubic phase to an ordered cubic phase with increasing x values from 0.4 to 0.6. With increasing the A-site lithium content, the LCT ceramics exhibit improved dielectric permittivity ϵr(20.3-26.5), high Q × f value (≥29400 GHz) and a tailored temperature coefficient of resonant frequency τffrom -40 to 10 ppm per °C. Optimized microwave dielectric properties were achieved for the composition with x = 0.8: ϵr= 26.5, Q × f ≈ 29400 GHz and τf≈ 10 ppm per °C. A correlation between the cation distribution and microwave dielectric loss is discussed in detail.
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Chemical composition of biotite is always used to reveal source characteristics, tectonic environment, late hydrothermal process and enrichment of ore-forming elements. The Xitian tin-tungsten polymetallic deposit is one of the most important polygenetic compound deposits in South China. This study presents detailed mineral composition of biotites and feldspars from Xitian granite, which is closely related to the formation of the deposit. Electron microprobe analyzer (EMPA) analysis indicates that the biotites have low MgO (0.12%-1.35%) and high FeO(15.47%-23.24%) contents with Fe/(Fe+Mg) ratios of 0.87 to 0.99, resembling to those of siderophyllite. These features indicate that their host rocks were mainly derived from partial melting of crustal materials. Estimation results of crystallization temperatures and oxygen fugacity suggest that the Xitian granite has high crystallization temperatures and low oxygen fugacities. Therefore, it is proposed that hydrothermal fluids during the late stage of magmatic evolution are favour of Sn enrichment. These hydrothermal fluids could be an important source of ore-forming fluids. High iron indexes and crystallization temperatures and low oxygen fugacities in the ore-forming system are favorable for mineralization of Xitian tin-tungsten deposit. © 2017, Editorial Department of Earth Science. All right reserved.
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A conducting polymer-based hydrogel (PPy/CPH) with a polypyrrole-poly(vinyl alcohol) interpenetrating network was prepared by utilization of a chemical cross-linked poly(vinyl alcohol)-H2SO4hydrogel (CPH) film as flexible substrate followed by vapor-phase polymerization of pyrrole. Then an all-solid-state polymer supercapacitor (ASSPS) was fabricated by sandwiching the CPH film between two pieces of the PPy/CPH film. The ASSPS is mechanically robust and flexible with a tensile strength of 20.83 MPa and a break elongation of 377% which is superior to other flexible conducting polymer hydrogel-based supercapacitors owing to the strong hydrogen bonding interactions among the layers and the high mechanical properties of the PPy/CPH. It exhibits maximum volumetric specific capacitance of 13.06 F/cmand energy density of 1160.9 μWh/cm. The specific capacitance maintains 97.9% and 86.3% of its initial value after 10 000 folding cycles and 10 000 charge-discharge cycles, respectively. The remarkable electrochemical and mechanical performance indicates this novel ASSPS device is promising for flexible electronics. © 2017 American Chemical Society.
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Abstract:

CO-release induced by near infrared (NIR) light, to which body tissues are relatively transparent, from photoactive CO-releasing molecules (PhotoCORMs) has great significance in exploring the clinical potential of CO. In this work, a novel upconversion nanoparticle-based nanoplatform, UCNPs@SiO2-CORMs, has been developed using a one-pot reaction. The materials liberate CO under the irradiation of NIR light. TEM images of the materials showed that this nanoplatform consisted of a core-shell structure. On the surface were incorporated thiol groups through which mono-iron(ii) carbonyl units, "Fe(η-Cp)(CO)2" were successfully anchored by a ligand exchange reaction between [Fe(η-Cp)(CO)2I] (1) and the thiol groups. The core of the materials consists of β-NaYF4:Yb/Erupconversion nanoparticles (UCNPs). Strong emission bands around 530 and 550 nm from the materials upon irradiation by NIR fall into the broad band of the electronic spectrum of the materials. Consequently, the constructed nanoplatform steadily released CO upon irradiation with a 980 nm laser (1 W cm). Kinetic analysis suggests that CO-release from UCNPs@SiO2-CORMs in DMSO/D2O media fits a zero-order reaction model. Assessment of the cytotoxicity of UCNPs@SiO2-CORMs indicated that they showed excellent biocompatibility and no significant photo-toxicity. © The Royal Society of Chemistry 2017.
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Abstract:

Thermodynamic analysis of the Mo(VI)-H2A2-NH3-H2O system was conducted for the model establishment of molybdenum stripping from a loaded organic solution consisting of 30% (v/v) P507 in sulfonated kerosene. The results revealed that there were five ranges for the molybdenum stripping using ammonia, and the mole fraction of (Formula presented.) could be regarded as the saponification of the extractant. The molybdenum can be completely stripped at equilibrium pH higher than 5.0, and the consumption of ammonia for stripping 1 mol molybdenum can be expressed as: (Formula presented.) (mol), where P stands for the saturation of molybdenum in the loaded organic solution. The concentration of molybdenum in strip liquors reached as high as 228 g/L using a three-time reflux stripping with a loaded organic solution containing 35.9 g/L Mo and a stripping agent consisting of 1.2 mol/L NH3·H2O and 0.15 mol/L NH4NO3at an A/O ratio of 1/2 and 30°C. The average stripping of molybdenum reached 96.4%, while the average molybdenum concentration in stripped organic solutions was only 1.30 g/L. The volume loss of strip liquor can be attributed to the formation of microemulsion during the stripping process. © 2017 Taylor & Francis Group, LLC
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Abstract:

Nitrogen and sulfur co-doped graphene quantum dots (NS-GQDs) were successfully synthesized using a facile, inexpensive, and environmentally friendly hydrothermal reaction of aqueous ammonia, S powder, and graphene quantum dots. The NS-GQDs with oxygen-rich functional groups have a high quantum yield of 41% and a diameter of 1–5 nm. The photoluminescence (PL) properties of the nitrogen-doped graphene quantum dots (N-GQDs) and NS-GQD were investigated. The results showed that the PL emission of the NS-GQD exhibits a clear blue shift of 54 nm compared to that of the N-GQDs.
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Abstract:

Diatomite was used as modifier to prepare diatomite-modified asphalt at different contents. The modification process and mechanism of diatomite modified asphalt were characterized by IR, SEM, OM, and a model diagram of the modification process was inferred based on the analytical results of IR, SEM and four components of asphalt. Furthermore, related performance of the diatomite-modified asphalt was examined with TG, penetration, softening point, ductility test, respectively. The results show that diatomite modified asphalt exhibits no obvious chemical change, it is showed that diatomite absorbed asphalt physically, solvent components of relatively strong liquidity and smaller molecular weight in asphalt are easily absorbed into or around diatomite for its porosity and large specific surface, they can be congealed and hardened to form a stable and homogeneous lump with diatomite when temperature decrease. This is the main reason for improvement of high temperature performance of diatomite modified asphalt. The content of diatomite is not positively related to the performance of modified asphalt. The temperature sensitivity and low temperature performance of the modified asphalt will be worse with increase content of the diatomite, the global performance of diatomite-modified asphalt is relatively good when the content is 13%.
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Porous NiO microtubules have been fabricated by a very facile impregnation method, followed heating treatment using absorbent cotton fibers as template. The obtained porous NiO microtubules are composed of primary nanocrystallines with the average size of ∼ 62.4nm. Due to the unique hierarchical micro/nano architecture, the porous NiO microtubules exhibit excellent high-rate and long-life performances to serve as the anode materials for lithium-ion batteries. A high reversible capacity up to 926mAhgis retained after 500 cycles at 1000mAg. Even at a high current density of 3Ag, the NiO electrode still delivers a stable discharge capacity of 574mAhgafter 1100 cycles. Electrochemical kinetic analysis reveals that pseudocapacitive behavior contributes a great portion of the total stored charge, which greatly boosts the electrochemical performance of the porous NiO microtubules. The results reported in this work could offer clues for the structural design and performance optimization of electrode materials with both high energy density and power density for next-generation lithium-ion batteries. © 2017 Elsevier Ltd and Techna Group S.r.l.
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With the rapid development of network technology and the continuous promotion of education modernization, the multi modal, multimedia and multi environment context of college Business English teaching concept has been widely applied. In this paper, the author analyse the application and practice of 3M teaching model in business English teaching. In college business English teaching, multimedia application can not only enhance students' learning initiative and interaction in the process, but also can stimulate interest in learning, improve learning efficiency, and can strengthen the absorption of knowledge of the students by using the feedback function.
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Abstract:

Bagasse xylan gallate (I) was synthesized by using bagasse xylan (BX) as main raw materials, gallic acid as esterifying agent, triethylamine as activation catalyst and N, N-dimethyl formamide (DMF) as the solvent. Subsequently, the graft copolymerization of methacrylic acid (MAA)/butyl acrylate (BA) onto bagasse xylan gallate was carried out by using ammonium persulfate as initiator.The parameters affecting the degree of substitution (DS), grafting rate (G), and grafting efficiency (GE) were investigated.The structure and properties of the product were characterized by FTIR, SEM, XRD and TG-DTG techniques.The results showed that the degree of substitution of productIwas 0.64 under the conditions of n(BX): n(trisacetyl-galloylchloride)=1: 1, m(DMF): m(BX)=9.5: 1.0, at 45℃ for 4.0 h.The grafting rate and grafting efficiency of grafting copolymer (II) was 23% and 67% when n(I): n(BA) : n(MAA) was 1: 1: 1, dosage of ammonium persulfate was 7%, at 50℃ for 8.0 h.The anti-cancer activity of sample II against some tumor cell lines was evaluated by using Methylthiazolyldiphenyl-tetrazolium bromide (MTT) method.The results showed that the inhibition rate on cancer cells of the liver reached to 28.83%. © 2017, Editorial Office of FINE CHEMICALS. All right reserved.
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Abstract:

Crystal structure and dielectric properties of Zn3Mo2O9ceramics prepared through a conventional solid-state reaction method were characterized. XRD and Raman analysis revealed that the Zn3Mo2O9crystallized in a monoclinic crystal structure and reminded stable up to1020 °C. Dense ceramics with high relative density (~ 92.3%) were obtained when sintered at 1000 °C and possessed good microwave dielectric properties with a relative permittivity (Εr) of 8.7, a quality factor (Q × f) of 23,400 GHz, and a negative temperature coefficient of resonance frequency (τf) of around − 79 ppm/°C. With 5 wt% B2O3addition, the sintering temperature of Zn3Mo2O9ceramic was successfully lowered to 900 °C and microwave dielectric properties with Εr= 11.8, Q × f = 20,000 GHz, and τf= − 79.5 ppm/°C were achieved. © 2017 Springer Science+Business Media, LLC
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Abstract:

MNSiO2/CN40/PF nanocomposites have been fabricated in this study. Nano-SiO2was initially surface-modified with γ-methacryloxypropyl trimethoxysilane (MPS). The resulting nano-SiO2was denoted as MNSiO2. Core-shell composites, MNSiO2/CN40, was fabricated by a solution blending method, in which MNSiO2served as the core and liquid acrylonitrile butadiene rubber (CN40) served as shell. Phenol formaldehyde resins (PF) were prepared by means of condensation polymerization method. MNSiO2/CN40/PF hybrid with a fixed weight ratio (2:98) of MNSiO2/CN40 composites to PF were prepared by a modified routine of preparation of pure PF. MNSiO2/CN40/PF nanocomposites were prepared by incorporating filler particles with MNSiO2/CN40/PF hybrid via melt blending, followed by compression molding method. The impact of MNSiO2content on the properties of the MNSiO2/CN40/PF nanocomposites was systematically investigated by varying the weight ratio of MNSiO2to CN40 in MNSiO2/CN40 core-shell composites. The results revealed that MNSiO2/CN40 significantly enhanced the mechanical and frictional properties of the as-prepared MNSiO2/CN40/PF nanocomposites. Compared to pure PF, the impact strength of MNSiO2/CN40/PF hybrid containing 1.0 wt% of MNSiO2in MNSiO2/CN40 composites increased by 29.2%, and the initial storage modulus was enhanced dramatically. In addition, MNSiO2/CN40/PF hybrid demonstrated stable friction coefficient, while the wear mechanism of pure PF was adhesive and fatigue wear. The MNSiO2/CN40/PF nanocomposites exhibited a combination of adhesive, abrasive, and fatigue wear. © 2017 Society of Plastics Engineers.
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Abstract:

Hierarchical flower-like α-Ni(OH)2was prepared by homogeneous precipitation method with the assistance of sodium dodecyl sulfate. When used as anode material for lithium-ion batteries, this flower-like α-Ni(OH)2exhibits a high specific capacity, much enhanced cycling stability, and superior rate capability. For example, this flower-like α-Ni(OH)2delivered a high capacity of 2031 mAh/g at the current density of 1 A/g for the initial cycle, and still maintained 892 mAh/g after 50th cycle with the capacity retention rate of 88.61% compared to the 10th cycle. Even at the ultrahigh current density of 5 A/g, this flower-like α-Ni(OH)2can still delivers a capacity of 620 mAh/g. More importantly, pseduocapacitive behavior contributed a great portion of the total stored charge of this flower-like α-Ni(OH)2. © 2017, Springer Science+Business Media, LLC.
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According to the dividing line of peak value of stress/strain curve, lithofraction may be divided into two phases which the former develops embryo-fracture and the latter forms macro-fault. Embryo-fracture is a kind of special fracture types that are much less than macro-faults in nature. Compared with macro-fault, embryo-fracture only consists of minute fissures and micro-fissures without fault surface and cataclasite. Fissures don’t link each other, have whole preferred orientation and assemble a series of fissure lens. Fissures grow mostly in the center of fissure group and in going outwards disappear gradually. The fissure lens group, in en echelon arrangement, is ease to be developed and conserved in the weak strain domain of tectonic lens. The primary deformation mechanism of embryo-fracture is hydrofracture and stress corrosion, and its formation experiences three stages: microfissure closure, elastic deformation and microfissure growth dilation. On the basis of two medium-size gold deposits, authors study the geological feature of the ore-controlling structure discovered newly, realizing that the coupling between deformation partitioning, hydrofracturing and tectonic pumping plays a key role in the formation of the embryo-fracture and its mineralization. The orebodies may form in the forming process of the embryo-fracture.
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Abstract:

It is widely believed that altimetry-derived sea surface heights (SSHs) in coastal zones are seriously degraded due to land contamination in altimeter waveforms from non-marine surfaces or due to inhomogeneous sea state conditions. Spurious peaks superimposed in radar waveforms adversely impact waveform retracking and hence require tailored algorithms to mitigate this problem. Here, we present an improved method to decontaminate coastal waveforms based on the waveform modification concept. SSHs within 10 km offshore are calculated from Jason-2 data by a 20% threshold retracker using decontaminated waveforms (DW-TR) and compared with those using original waveforms and modified waveforms in four study regions. We then compare our results with retracked SSHs in the sensor geophysical data record (SGDR) and with the state-of-the-art PISTACH (Prototype Innovant de Système de Traitement pour les Applications Côtières et l'Hydrologie) and ALES (Adaptive Leading Edge Subwaveform) products. Our result indicates that the DW-TR is the most robust retracker in the 0-10 km coastal band and provides consistent accuracy up to 1 km away from the coastline. In the four test regions, the DW-TR retracker outperforms other retrackers, with the smallest averaged standard deviations at 15 cm and 20 cm, as compared against the EGM08 (Earth Gravitational Model 2008) geoid model and tide gauge data, respectively. For the SGDR products, only the ICE retracker provides competitive SSHs for coastal applications. Subwaveform retrackers such as ICE3, RED3 and ALES perform well beyond 8 km offshore, but seriously degrade in the 0-8 km strip along the coast. © 2017 by the authors.
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Abstract:

Soil freezing characteristic curve (SFCC) represents the relationship between the freezing temperature and unfrozen water content. The SFCCs of clay samples saturated by different concentrations of NaCl solution are obtained using the nuclear magnetic resonance (NMR) and the cold bath. The effect of pore solution at different concentrations on the SFC is analyzed. It is shown that with the increase of the solution concentration, the freezing characteristic curve moves upwards, that is, at the same unfrozen water content, the freezing temperature decreases with the increase of the concentration. It is mainly because the osmosis potential induced by salt solution lowers the total potential of soil water, which in turn depresses the water freezing point. The freezing temperature is related to the energy status of liquid water in frozen soils. The total pore water potential includes the matric potential and the osmosis potential, where the matric potential includes capillary and adsorption and the osmosis potential depends on the concentrations of pore solution. When the unfrozen water content of the sample is very low, the adsorption effect is available. At this time, the unfrozen water is adsorbed on the soil particles in the form of adsorbed film. Similar to the unsaturated soils, a relationship between intermolecular forces and adsorbed water film is used to describe the soil freezing characteristic curve at low water potential. Combined with osmotic potential, the freezing characteristic curves at different concentrations are simulated, and the fitting results are in good agreement with the experimental data. © 2017, Science Press. All right reserved.
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Nanomaterials have received much attention during the past decade because of their excellent optical, electronic, and catalytic properties. Nanomaterials possess high chemical reactivity, also high surface energy. Thus, provide a stable immobilization platform for biomolecules, while preserving their reactivity. Due to the conductive and catalytic properties, nanomaterials can also enhance the sensitivity of molecularly imprinted electrochemical sensors by amplifying the electrode surface, increasing the electron transfer, and catalyzing the electrochemical reactions. Molecularly imprinted polymers that contain specific molecular recognition sites can be designed for a particular target analyte. Incorporating nanomaterials into molecularly imprinted polymers is important because nanomaterials can improve the response signal, increase the sensitivity, and decrease the detection limit of the sensors. This study describes the classification of nanomaterials in molecularly imprinted polymers, their analytical properties, and their applications in the electrochemical sensors. The progress of the research on nanomaterials in molecularly imprinted polymers and the application of nanomaterials in molecularly imprinted polymers is also reviewed. © 2017 Taylor & Francis Group, LLC
Main heading:

Electrochemical sensors
Controlled terms:

Electrodes  -  Nanostructured materials  -  Polymers  -  Reviews
Uncontrolled terms:

Analytical properties  -  Catalytic properties  -  Electrochemical reactions  -  Electrochemical sensing  -  Electrode surfaces  -  High surface energy  -  Molecularly imprinted  -  Molecularly Imprinted Polymer
Classification code:

761 Nanotechnology - 801 Chemistry - 815.1 Polymeric Materials - 903.2 Information Dissemination
DOI:

10.1080/10408347.2017.1360762
Database:

Compendex
29.

Accession number:

20174304292404
Title:

Asymmetric supercapacitors utilizing highly porous metal-organic framework derived Co3O4nanosheets grown on Ni foam and polyaniline hydrogel derived N-doped nanocarbon electrode materials
Authors:

Fan, Xin ; Chen, Weiliang ; Pang, Shuhua ; Lu, Wei ; Zhao, Yu ; Liu, Zheng ; Fang, Dong
Author affiliation:


Guangxi Province-Ministry Jointly-Constructed Cultivation Base for State Key Laboratory of Processing for Non-ferrous Metal and Featured Materials, College of Materials Science & Engineering, Guilin University of Technology, Guilin; 541004, China
BengBu Center of Product Quality Supervising & Inspection, BengBu; 233000, China
College of Material Science & Engineering, Wuhan Textile University, Wuhan; 430700, China
Corresponding author:

Fan, Xin (xfan@glut.edu.cn)
Source title:

Chemical Physics Letters
Abbreviated source title:

Chem. Phys. Lett.
Volume:

689
Issue date:

December 1, 2017
Publication year:

2017
Pages:

162-168
Language:

English
ISSN:

00092614
CODEN:

CHPLBC
Document type:

Journal article (JA)
Publisher:

Elsevier B.V.
Abstract:

In the present work, asymmetric supercapacitors (ASCs) are assembled using a highly conductive N-doped nanocarbon (NDC) material derived from a polyaniline hydrogel as a cathode, and Ni foam covered with flower-like Co3O4nanosheets (Co3O4-Ni) prepared from a zeolitic imidazolate metal-organic framework as a single precursor serves as a high gravimetric capacitance anode. At a current of 0.2 A g, the Co3O4-Ni electrode provides a gravimetric capacitance of 637.7 F g, and the NDC electrode provides a gravimetric capacitance of 359.6 F g. The ASC assembled with an optimal active material loading operates within a wide potential window of 0–1.1 V, and provides a high areal capacitance of 25.7 mF cm. The proposed ASC represents a promising strategy for designing high-performance supercapacitors. © 2017 Elsevier B.V.
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Abstract:

Although many sensitivity analyses using the soil and water assessment tool (SWAT) in a complex watershed have been conducted, little attention has been paid to the application potential of the model in unique plots. In addition, sensitivity analysis of percolation and evapotranspiration with SWAT has seldom been undertaken. In this study, SWAT99.2 was calibrated to simulate water balance components for unique plots in Southern China from 2000 to 2001, which included surface runoff, percolation, and evapotranspiration. Twenty-one parameters classified into four categories, including meteorological conditions, topographical characteristics, soil properties, and vegetation attributes, were used for sensitivity analysis through one-at-a-time (OAT) sampling to identify the factor that contributed most to the variance in water balance components. The results were shown to be different for different plots, with parameter sensitivity indices and ranks varying for different water balance components. Water balance components in the broad-leaved forest and natural grass plots were most sensitive to meteorological conditions, less sensitive to vegetation attributes and soil properties, and least sensitive to topographical characteristics. Compared to those in the natural grass plot, water balance components in the broad-leaved forest plot demonstrated higher sensitivity to the maximum stomatal conductance (GSI) and maximum leaf area index (BLAI).

© 2017 Hohai University
Number of references:

22
Main heading:

Sensitivity analysis
Controlled terms:

Evapotranspiration  -  Forestry  -  Rain  -  Soils  -  Solvents  -  Vegetation
Uncontrolled terms:

Forest and grass plots  -  Maximum leaf area index  -  Meteorological condition  -  One-at-a-time (OAT) method  -  Parameter sensitivities  -  Soil and water assessment tool  -  Water balance  -  Water balance components
DOI:

10.1016/j.wse.2017.09.002

Funding Details: 

Number; Sponsor: 2015GXNSFCA139004; Natural Science Foundation of Guangxi Province

Number; Acronym; Sponsor: 41301289; NSFC; National Natural Science Foundation of China

Number; Acronym; Sponsor: 51569007; NSFC; National Natural Science Foundation of China

Number; Acronym; Sponsor: KDL201601; UNESCO; United Nations Educational, Scientific and Cultural Organization
Database:

Compendex
31.

Accession number:

20174304299521
Title:

Alizarin red: a reactive dye to enhance nanoengineered polypyrrole with high electrochemical energy storage
Authors:

Zang, Limin ; Liu, Qifan ; Yang, Chao ; Chen, Jian ; Qiu, Jianhui ; Song, Ge
Author affiliation:


State Key Laboratory Breeding Base of Nonferrous Metals and Specific Materials Processing, College of Material Science and Engineering, Guilin University of Technology, Guilin; 541004, China
Department of Machine Intelligence and Systems Engineering, Faculty of Systems Science and Technology, Akita Prefectural University, Akita; 015-0055, Japan
Key Laboratory of Biomass Chemical Engineering of Ministry of Education, Zhejiang University, Hangzhou; 310027, China
Corresponding author:

Yang, Chao (yangchao_chem@163.com)
Source title:

Polymer Bulletin
Abbreviated source title:

Polym. Bull.
Issue date:

October 19, 2017
Publication year:

2017
Pages:

1-13
Language:

English
ISSN:

01700839
CODEN:

POBUDR
Document type:

Article in Press
Publisher:

Springer Verlag
Abstract:
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In this work, a reaction coupling self-propagating high-temperature synthesis (RC-SHS) method was developed for the in situ controlled synthesis of novel, high activity TiB2/(TiB2-TiN) hierarchical/heterostructured nanocomposites using TiO2, Mg, B2O3, KBH4and NH4NO3as raw materials. The as-synthesized samples were characterized using X-ray diffraction (XRD), scanning electron microscope (SEM), X-ray energy dispersive spectroscopy (EDX), transition electron microscopy (TEM), high-resolution TEM (HRTEM) and selected-area electron diffraction (SAED). The obtained TiB2/TiN hierarchical/heterostructured nanocomposites demonstrated an average particle size of 100-500 nm, and every particle surface was covered by many multibranched, tapered nanorods with diameters in the range of 10-40 nm and lengths of 50-200 nm. In addition, the tapered nanorod presents a rough surface with abundant exposed atoms. The internal and external components of the nanorods were TiB2and TiN, respectively. Additionally, a thermogravimetric and differential scanning calorimetry analyzer (TG-DSC) comparison analysis indicated that the as-synthesized samples presented better chemical activity than that of commercial TiB2powders. Finally, the possible chemical reactions as well as the proposed growth mechanism of the TiB2/(TiB2-TiN) hierarchical/heterostructured nanocomposites were further discussed. © 2017 Wang et al.
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The thermal probe method for measuring the thermal conductivity of 4red clays in Guangxi was used to obtain the relationship between the thermal conductivity and water content of red clay. Then the common calculation models was had simulation analysis with the Composite Medium Theory in order to select out the appropriate calculation models which can be used to predicted the thermal conductivity of red clay effectively. On this basis, the calculation value of solid thermal conductivity of red clay in those calculation models was discussed according to the mineral composition analysis. The results show that the thermal conductivity of the red clays increases with the increasing of volumetric water content at the same dry density and the critical water content is a demarcation point. The increasing rates are different in these two sections. It is found that the thermal conductivity of red clay can be calculated into two subsections by Effective Medium Theory(EMT) model and Parallel model. The thermal conductivity was predicted by the EMT model when the soil water content is lower than the critical value, and by the Parallel model when the soil water content is higher than the critical value. Finally, the method for taking-value of solid thermal conductivity of red clay with Difference Effective Medium Theory have a comprehensive consideration about the influence of mineral compositions of red clay on the solid thermal conductivity, and the calculation results are much more approximate to the practice. © 2017, Science Press. All right reserved.
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Polyaniline nanotubes were successfully synthesized by a facile in situ chemical oxidative polymerization method using urea as soft template. When the urea/aniline molar ratio is 3:1, the as-prepared nanotubular polyaniline (PANI-3) shows regular and uniform square capillaries, which provides a high electrode/electrolyte contact, easy ion diffusion and enhanced electroactive regions during the electrochemical process, leading to weak internal resistance and improved electrochemical performance. The PANI-3 sample exhibits a high specific capacitance of 405 F/g at current density of 0.2 A/g, and PANI only has a specific capacitance of 263 F/g. At current density of 1 A/g, the capacitance of PANI-3 is still 263 F/g (64.9% of the capacitance at 0.2 A/g). Such a PANI-3 nanotube, with regular and uniform capillary, is a promising electrode material for high-performance supercapacitors. © 2017 by the authors.
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Karst rocky desertification is a typical type of land degradation in Guizhou Province, China. It causes great ecological and economical implications to the local people. This paper utilized the declassified intelligence satellite photography (DISP) of 1960s to extract the karst rocky desertification area to analyze the early situation of karst rocky desertification in Liupanshui, Guizhou, China. Due to the lack of ground control points and parameters of the satellite, a polynomial orthographic correction model with considering altitude difference correction is proposed for orthorectification of DISP imagery. With the proposed model, the 96 DISP images from four missions are orthorectified. The images are assembled into a seamless image map of the karst area of Guizhou, China. The assembled image map is produced to thematic map of karst rocky desertification by visual interpretation in Liupanshui city. With the assembled image map, extraction of rocky desertification is conducted. © Authors 2017. CC BY 4.0 License.
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The thermodynamic equilibrium diagrams for distribution of species at different pH values of tungsten and aluminium with the systems of W-H2O and Al-H2O at 298 K were established, separately. The effects of the concentrations of W, Al and Na2CO3in feed, and the equilibrium pH on the extractions of W and Al were investigated. Thermodynamic analysis results revealed that the tungsten and aluminium exist as WO4and Al(OH)4, respectively, in a solution containing 0.5 mol/L [W]Tand 0.1 mol/L [Al]Tin the pH range of 11.5–14.0. The decrease in the pH range to 4.0–11.5 resulted in the precipitation of aluminium as Al(OH)3. The extractant of quaternary ammonium salt has stronger affinity with WO4than that with Al(OH)4. The solvent extraction of tungsten in alkaline medium using the extractant with the HCO3form would result in the decrease of the raffinate pH and the formation of Al(OH)3precipitate at pH < 11.5, causing the emulsion in the solvent extraction process. By controlling the raffinate pH higher than 11.5, the extractions of tungsten and aluminium were 99.2% and 1.2%, respectively after a 12-stage counter-current extraction, resulting in a separation factor βAl> 9800. This indicates that the efficient separation of tungsten and aluminium can be achieved in by direct solvent extraction in alkaline medium. © 2017
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Li4/5Mg4/5Ti7/5O4(LMT) ceramics were prepared via a solid-state reaction method. The LMT ceramics, sintered at 1100 °C, presented good microwave dielectric properties with ϵr= 22.8, Q × f = 100 000 GHz and τf= -15.0 ppm °C. BaCu(B2O5) (BCB) was added to lower the sintering temperature of the ceramics. The addition of BCB reduced the sintering temperature, but slightly degraded the microwave dielectric properties of the LMT ceramics. The 0.97LMT-0.03BCB ceramic showed a low sintering temperature of 900 °C and good microwave dielectric properties with an appropriate ϵrof 20.9, high Q × f of 42 104 GHz and negative τfof -24.0 ppm °C. TiO2was added to improve the ϵrand adjust the τfvalue. The 0.85(0.97LMT-0.03BCB)-0.15TiO2ceramic, sintered at 875 °C, showed good dielectric properties, with a high Q × f of 37 700 GHz, appropriate ϵrof 23.1 and near-zero τfof -5.9 ppm °C. Obviously, the 0.85(0.97LMT-0.03BCB)-0.15TiO2ceramic is a good candidate for low temperature co-fired ceramic devices. © 2017 The Royal Society of Chemistry.
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A novel aromatic diamine monomer, 4-(4-(1-pyrrolidinyl)phenyl)-2,6-bis(4-(4- aminophenoxy)phenyl)pyridine (PPAPP) containing pyridine rings, pyrrolidine groups, and ether linkages, was successfully synthesized using 4-hydroxyacetophenone and 1-chloro-4-nitrobenzene as starting materials by three-step reactions, and then used to synthesize a series of polyimides by polycondensation with various aromatic dianhydrides via a two-step method. The structure of PPAPP was characterized by NMR, FT-IR, and mass spectrometry analysis methods. These polymers showed good solubility in common organic solvents (e.g., NMP, DMF, DMSO, and DMAc) at room temperature or on heating. Moreover, they presented a high thermal stability with the glass transition temperature (Tgs) exceeding 316 °C, as well as the temperature of 10% weight loss ranged from 552-580 °C with more than 67% residue at 800 °C under nitrogen. Furthermore, they also exhibited excellent hydrophobicity with a contact angle in the range of 85.6°-97.7°, and the results of Wide-Angle X-ray Diffraction (WAXD) indicated that all of the polymers revealed an amorphous structure. © 2017 by the authors.
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Low-firing and temperature stable microwave dielectric ceramics of Ba2LnV3O11(Ln = Nd, Sm) were prepared by solid-state reaction. X-ray diffraction (XRD) and scanning electron microscopy (SEM) were used to investigate the phase purity, crystal structure, sintering behavior, and microstructure. The XRD patterns indicated that Ba2LnV3O11(Ln = Nd, Sm) ceramics belong to monoclinic crystal system with P21/c space group in the whole sintering temperature range (800°C -900°C). Both ceramics could be well densified at 880°C for 4 hours with relative densities higher than 96%. The Ba2LnV3O11(Ln = Nd, Sm) samples sintered at 880°C for 4 hours exhibited excellent microwave dielectric properties: Εr= 12.05, Q × f = 23 010 GHz, τf= -7.7 ppm/°C, and Εr= 12.19, Q × f = 27 120 GHz, τf= -16.2 ppm/°C, respectively. Besides, Ba2LnV3O11(Ln = Nd, Sm) ceramics could be well co-fired with the silver electrode at 880°C. © 2017 American Ceramic Society.
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A novel and facile method for the fabrication of an indium tin oxide (ITO) photoelectrode modified with eosin Y-rhodamine B duo-dye sensitized Au nanoparticles is presented. After mixing with HAuCl4, a precipitate emerged in the duo-dye solution of eosin Y and rhodamine B. The precipitate was collected, dispersed in ethanol and spin-coated onto the ITO electrode. Different techniques were used to characterize the precipitate, including scanning electron microscopy (SEM), transmission electron microscopy (TEM), X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS), ultraviolet-visible spectroscopy (UV-Vis), infrared spectroscopy (IR) and photoluminescence (PL). Results of the characterizations showed that HAuCl4was reduced to Au nanoparticles in situ, which were transformed by rhodamine B, while eosin Y retained its original molecular structure, forming an eosin Y-rhodamine B-Au nanocomposite. Compared with a solution containing only HAuCl4and rhodamine B, the solution containing all three components produced more eosin Y-rhodamine B-Au nanocomposite precipitate, and exhibited an appreciable photocurrent response in the photoelectrochemical system. Furthermore, the modified ITO photoelectrode gave a specific response in the presence of Hg, which offers potential in the fields of environmental monitoring and food safety. © 2017 The Royal Society of Chemistry.
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Amorphous SiC (a-SiC) thin films with a quartz plate as the substrate were prepared under different radio frequency (RF) powers through RF magnetron sputtering. Films structures were characterized by atomic force microscopy (AFM), X-ray photoelectron spectroscopy (XPS), X-Ray Diffraction (XRD) and Raman spectrum. The absorption spectra of the thin films were acquired with UV–visible spectroscopy. Results showed that thin films prepared under different RF powers have different structures. With the increase in power, the maximum peak height, mean roughness, and mean square roughness increase initially and then decrease. The thin films are mainly composed of SiC and SiO2bonds and contain abundant C. ID/IGincreases as power increases. The UV–visible light absorption spectra confirmed that the thin films have strong UV absorption capacity but low absorption capacity in the infrared region. The optical band gap of the thin films ranges between 1.29 and 1.80 eV. With the increase in RF power, the sp/spC hybrid bond in the thin films increases, resulting in a reduction of the optical band gap. © 2017 Elsevier B.V.
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Mesoporous silica SBA-15/phenolic resin hybrid materials (SBA-15/PF) were fabricated through in situ polymerization of phenol and formaldehyde in the presence of SBA-15 and subsequent SBA-15/PF nanocomposites were prepared by compression moldings. The results revealed that the glass transition temperatures and thermal stability of SBA-15/PF hybrid materials were obviously enhanced compared to pure PF. In addition, the dynamic mechanical and friction properties of SBA-15/PF nanocomposites were improved remarkably. For SBA-15/PF nanocomposites containing 5.0 wt% of SBA-15, the glass transition temperature of the nanocomposite increased by 13.0°C. Moreover, the nanocomposite showed stable friction coefficient and decreased wear rate. The wear mechanism was a combination of adhesive wear and abrasive wear for PF/SBA-15 nanocomposites, while for pure PF friction material was a combination of adhesive wear and fatigue wear. POLYM. COMPOS., 38:E351–E358, 2017. © 2016 Society of Plastics Engineers. © 2016 Society of Plastics Engineers
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Using NiCl2·6H2O, urea, and glucose as materials, hollow microspheres-like NiO were prepared by hydrothermal method followed by annealing in air at 700℃. The results of microstructural characterization reveal that the hollow microspheres-like NiO are composed of nanosized primary particles (50-100 nm). The electrochemical performances of the prepared NiO samples were investigated. It is found that the pseudocapacitive effect has a prominent contribution to the lithium storage capacity of the NiO electrode. Due to the unique hollow structure and pseudocapacitive effect, the NiO electrode shows outstanding electrochemical cycling stability and excellent high rate capability. For example, the NiO electrode retains a high reversible capacity of 650 mA·h·gafter 100 cycles at a current density of 500 mA·g. Even at ultra-high current density of 10 A·g, the NiO electrode can still deliver a capacity of 432 mA·h·g. © All Right Reserved.
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No previous studies have been reported on metallogenic chronology and primary halo geochemistry of the Changliukeng tungsten polymetallic deposit, which is a quartz vein type of deposit located in northern Jiulongnao Orefield, South Jiangxi Province. In this paper, theAr/Ar dating of muscovite and the analysis of primary halo zonation were carried out in the deposit to better understand the time, genesis of mineralization and more effectively define favorable metallogenic area. The result shows that (1) the age of Changliukeng deposit is the Late Jurassic with an age of 151.9±1.5 Ma, which shows intimate genetic association with the Jiulongnao granitic pluton; that (2) the axial zoning of primary halos obviously exists, which is indicated by the ore-body containing W and Bi, the ore-head containing Ca, Sr, Mn, V, Cr, Nb, Cs, Ti and U, and the ore-front containing Cu, Mo, Hg, Co, S, P, As, Y, Th, Pb, Sb and I, and it is about 150 m between the anomaly halo centers of ore-body indicator and ore-head indicator, and about 330 m between the anomaly halo centers of ore-body indicator and ore-front indicator; that (3) the axial zoning pattern of primary halos in Changliukeng tungsten deposit has been established and two targets are predicted. © 2017, Editorial Office of Earth Science Frontiers. All right reserved.
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In order to combine the advantages of nano cellulose fiber (CNF) and carbon materials, CNF was used as dispersion medium, graphene oxide (GO) as reinforcing phase, multiwalled carbon nanotube (MWNT) as conducting medium, to fabricate the composite film by CNF/GO/MWNT dispersion through the vacuum filtration, and the effects of GO/MWNT contents on the performance of the film were studied. The structure of the materials were characterized by FT-IR and Raman spectrum, the mechanical properties, thermal properties and electrical properties were characterized by DMA, TG and conductivity tester, the morphology of films were observed by SEM and TEM. The results show that the tensile strength increases firstly and then decreases with increase of the GO content, when the mass ratio of CNF/GO/MWNT is 20/10/70, the performance of the film is the best, the conductivity reaches 236.07 S/m, tensile strength is 25.13 MPa, the mass loss is 9.45% between 180℃ and 300℃, the temperature of the maximum decomposition rate is 322.69℃. SEM and TEM results show that GO has a well-defined structure in materials, and CNF could disperse the GO/MWNT effectively. © 2017, Editorial Board of Polymer Materials Science & Engineering. All right reserved.
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Mesoporous SBA-15 was modified with silane coupling agent vinyl-triethoxysilane (KH-151), γ-(2, 3-epoxypropoxy)propy-trimethoxysilane (KH-560), 3-methacryloxypropyl -trimethoxysilane (KH-570) (named as M-SBA-15), respectively. Then SBA-15 and M-SBA-15 were served as “microreactor” to carry out the reverse atom transfer radical polymerization(RATRP)of methyl methacrylate(MMA). The products were characterized by XRD, N2adsorption/desorption, TG, DSC, GPC and FT-IR. The results demonstrate that the MMA is suuccessfully polymerized in the pores of SBA-15. The mesoporous structures of PMMA/SBA-15 composite materials are maintained, but the regularity decreases. The molecular weights, thermal stability and glass transition temperature(Tg) of the PMMA obtained in the pore are higher than those of the normal PMMA synthesized by RATRP, while the polydispersity indexs are broader. The modified mesoporous SBA-15 exhibits stronger adsorption ability and confined effect than prue SBA-15. © 2017, Editorial Board of Polymer Materials Science & Engineering. All right reserved.
Number of references:

9
Main heading:

Atom transfer radical polymerization
Controlled terms:

Acrylic monomers  -  Atoms  -  Chemical reactors  -  Coupling agents  -  Esters  -  Free radical reactions  -  Glass transition  -  Mesoporous materials  -  Polymerization  -  Polymethyl methacrylates   -  Silanes
Uncontrolled terms:

Mesoporous  -  Methyl methacrylates  -  Micro-reactor  -  Reverse atom transfer radical polymerization  -  Silane coupling agent
Classification code:

802 Chemical Apparatus and Plants; Unit Operations; Unit Processes - 803 Chemical Agents and Basic Industrial Chemicals - 804.1 Organic Compounds - 815.1.1 Organic Polymers - 815.2 Polymerization - 931.3 Atomic and Molecular Physics

DOI:

10.16865/j.cnki.1000-7555.2017.07.004
Database:

Compendex
47.

Accession number:

20173904205040
Title:

Electrochemical Performances of Different Types of Graphene on cellulose Nano Fiber/Graphene/Polyaniline Composites
Authors:

Chen, Zirun ; Wei, Chun ; Gong, Yongyang ; Xu, Zihao
Author affiliation:


Guangxi Ministry-Province Jointly-Constructed Cultivation Base for State Key Laboratory of Processing for Non-Ferrous Metal and Featured Materials, College of Materials Science and Engineering, Guilin University of Technology, Guilin; 541004, China
Corresponding author:

Wei, Chun (1005668130@qq.com)
Source title:

Gaofenzi Cailiao Kexue Yu Gongcheng/Polymeric Materials Science and Engineering
Abbreviated source title:

Gaofenzi Cailiao Kexue Yu Gongcheng
Volume:

33
Issue:

7
Issue date:

July 1, 2017
Publication year:

2017
Pages:

76-80 and 87
Language:

Chinese
ISSN:

10007555
CODEN:

GCKGEI
Document type:

Journal article (JA)
Publisher:

Chengdu University of Science and Technology
Abstract:

The green renewable sisal cellulose nano fibers were mixed with different types of graphene (graphene oxide, reduction of graphene oxide and graphene nanosheet) by ultrasonic dispersion to get the sisal cellulose nano fiber/graphene dispersion(CNF/G), then adding polyaniline to prepare different graphene's type of sisal cellulose nano fiber/graphene /polyaniline (CNF/G/PANI) composite as flexible supercapacitors electrodes. Effects of different types of graphene on electrochemical performances of CNF/G/PANI composite were studied. The chemical structure and surface morphology of the composites were characterized by FT-IR, XRD, Raman and SEM. The electrochemical performances were tested by cyclic voltammetry, galvanos-tatic charge-discharge and electrochemical impedance spectroscopy. The results show that by adding graphenenanosheet, the porous structure of the CNF/GNS/PANI composite is observed, CNF and PANI weaving in the graphene nanosheet, the specific capacitance of CNF/GNS/PANI composite comes to 322.25 F/g, the charge transfer resistance is only 0.77 Ω, the capacitance retention is still over 76.92% of initial capacitance at 5 A/g after 1000 cycles. © 2017, Editorial Board of Polymer Materials Science & Engineering. All right reserved.
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We theoretically investigate how to modulate spin-dependent lateral shifts by the spin-orbit coupling (SOC) in a hybrid magnetic-electric-barrier (MEB) nanostructure, which can be experimentally realized by depositing a ferromagnetic (FM) stripe and a Schottky metal (SM) stripe on the top and bottom of the semiconductor heterostructure, respectively. Two kinds of ROCs, Rashba SOC (RSOC) and Dresselhaus SOC (DSOC), are taken into account fully. The Schrödinger equation of the spin electron in the hybrid MEB nanostructure is exactly solved by using the improved transfer-matrix method (ITMM), and the lateral shift and its spin polarization are numerically calculated with the help of the stationary phase method (SPM). Theoretical analysis indicates that the spin polarization effect in the lateral shift still exists in the hybrid MEB nanostructure when the SOCs are considered. Numerical simulations show that both magnitude and sign of the spin polarization effect in lateral shifts vary strongly with the strengths of RSOC and DSOC. These interesting features may offer an effective means to control the behavior of spin-polarized electrons in the semiconductor nanostructure, and such a hybrid MEB nanostructure serves as a SOC-manipulable spatial spin splitter for spintronic applications. © 2017 Springer Science+Business Media, LLC
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Abstract:

The rosin based polymer microspheres with hydroxyl groups were prepared by suspension polymerization process that used the styrene(St) as monomer, an ester of acrylic rosin and glycial mathacrylate (RAG) as a crosslinking agent, gelatin as a dispersing agent, and azodiisobutyronitrile(AIBN) as initiator. The effects of dispersant level, monomer weight ratio, and stirring speed on the polymer microspheres were investigated. The microspheres were characterized by infrared spectroscopy(IR), thermalgravimetric analysis(TGA), optical microscopy(OM), and scanning electron microscopy(SEM). The results showed that rosin based polymer microspheres with hydroxyl groups were successfully prepared with good thermal stability, spherical shape and dispersibility. When mRAG:mSt=1:1, AIBN of 1%(based on monomer weight, same after), gelatin of 6%, stirring speed of 500r/min, the reaction took place at 85℃ for 3h, followed by aging process at 90℃ for another 2h, the resulting microspheres were the best. The microspheres adsorbed 172.3mg/g of benzonic acid in 4h at 298K, the solid to liquid ratio 0.6g/L, and pH 4.5. © 2017, Chemical Industry Press. All right reserved.
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Abstract:

With the popularity of the Internet and mobile devices, mobile learning has attracted a lot of attention because of its personalized and autonomous features. In this paper, the authors make an empirical research of college students' learning autonomy from the perspective of intelligent mobile learning platform. Smart phones have a wealth of multimedia software capabilities, so the mobile learning model provides a powerful guarantee for autonomous learning and personalized learning. Through the questionnaire survey, we studied the attitude of college students to mobile learning, analysed the preference of mobile learning for different students, and formulated effective learning strategies to improve the efficiency of independent learning.
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Abstract:

The traditional ortho-rectification technique for remotely sensed (RS) images, which is performed on the basis of a ground image processing platform, has been unable to meet timeliness or near timeliness requirements. To solve this problem, this paper presents research on an ortho-rectification technique based on a field programmable gate array (FPGA) platform that can be implemented on board spacecraft for (near) real-time processing. The proposed FPGA-based ortho-rectification method contains three modules, i.e., a memory module, a coordinate transformation module (including the transformation from geodetic coordinates to photo coordinates, and the transformation from photo coordinates to scanning coordinates), and an interpolation module. Two datasets, aerial images located in central Denver, Colorado, USA, and an aerial image from the example dataset of ERDAS IMAGINE 9.2, are used to validate the processing speed and accuracy. Compared to traditional ortho-rectification technology, the throughput from the proposed FPGA-based platform and the personal computer (PC)-based platform are 11,182.3 kilopixels per second and 2582.9 kilopixels per second, respectively. This means that the proposed FPGA-based platform is 4.3 times faster than the PC-based platform for processing the same RS images. In addition, the root-mean-square errors of the planimetric coordinates φX and φY and the distance φS are 1.09 m, 1.61 m, and 1.93 m, respectively, which can meet the requirements of correction accuracy in practice. © 2017 by the authors.
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Abstract:

Two dimensional (2D) layered MoS2nanosheets are gaining increasing attention due to their attractive properties associated with myriads potential applications. However, large-scale production of high-quality MoS2nanosheets in a simple manner remains a big challenge. Herein, we present a facile approach for scalable production of defect-free MoS2nanosheets by direct ultrasonication exfoliation of bulk MoS2crystals in ethanol in the presence of pyrene. Our findings indicate that the pyrene can not only serve as an exfoliating agent to significantly accelerate the exfoliation process but also endow the resulted MoS2nanosheets with excellent solution dispersibility and stability. The obtained MoS2nanosheets are highly crystalline and exhibit superior electrical properties as compared with the bulk MoS2. In addition, the MoS2nanosheets can also be employed as nanofillers to enhance the mechanical properties of polymers. Moreover, this method can also be extended to exfoliation of other 2D layered transition metal dichalcogenide as demonstrated by the exfoliation of bulk WS2crystals in this study. This work thus brings more opportunities for the investigation and applications of 2D layered inorganic nanosheets. © 2017 Elsevier B.V.
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Abstract:

In the preparation of polycrystalline composite materials, one of the ideas to improve the segregation of crystal phases is using the core-shell structures composed by through the crystalline phases and combining phases. Cubic boron nitride (cBN) was firstly modified through hydroxylation polarization processes using fresh piranha solution. Then the cBN presented charged characteristics with good hydrophilicity and dispersibility. After that, with the help of the small amount of ammonia, the silicate polymerized on the surface of the cBN powders in the form of non-spontaneous nucleation by sol-gel method at room temperature using ethanol and TEOS as dispersant and raw material respectively. The as-products powders were characterized by TEM, SEM, XRD and FTIR. The results indicate that cBN-silica core-shell micro-nanostructure composite powders are successfully prepared with good coated morphology, where the cBN is the core and the sillica was shell. The thickness of the coating layer can be controlled by changing the amount of the TEOS. This study demonstrated that direct stober method process is feasible for cBN after hydrophobic modification, offering a new way for the application of stober method. © 2017, Editorial Office of CHINA SURFACE ENGINEERING. All right reserved.
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Abstract:

A new molecularly imprinted electrochemical sensor for direct detection of insulin was prepared based on epitope imprinting. The molecularly imprinted polymer was fabricated by electropolymerization with C-terminal polypeptide of insulin self-assembled on the Au electrode as template molecule and o-PD as functional monomer. After elution of template molecules by NaOH solution, the imprinting cavities were formed with the three-dimensional structure matching with the C-terminal polypeptide of insulin molecule. The imprinting cavities could specifically recognize and rebind with insulin molecules. With K3[Fe(CN)6]/K4[Fe(CN)6] as a probe, the insulin could be indirectly detected. There was a linear relationship between the response current and the concentration of insulin in the range of 1.0 × 10–5.0 × 10M, and the detection limit was 7.24 × 10M (3σ/S). The developed sensor exhibited good selectivity and stability; and was successfully applied to determination of insulin in serum samples with satisfactory results. © 2017 Changchun Institute of Applied Chemistry, Chinese Academy of Sciences
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Abstract:

In view of current problems of phytoremediation technology, this paper summarizes research progress for phytoremediation technology of heavy metal contaminated soil. When the efficiency of phytoremediation may not meet the demand in practice of contaminated soil or water. Effective measures should be taken to improve the plant uptake and translocation. This paper focuses on strengthening technology mechanism, which can not only increase the biomass of plant and hyperaccumulators, but also enhance the tolerance and resistance to heavy metals, and application effect of phytoremediation, including agronomic methods, earthworm bioremediation and chemical induction technology. In the end of paper, deficiencies of each methods also be discussed, methods of strengthening technology for phytoremediation need further research. © Published under licence by IOP Publishing Ltd.
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Abstract:

Recycled tire wastes mixed with soils are applicable as lightweight filling material for slopes, sub-bases of pavements and retaining walls to improve the safety of the retaining walls. Under the seismic loadings, e.g., earthquake or traffic loads, the dynamic responses of granulated rubber/soil mixtures, such as the evolution of stress-strain, rule of cumulative pore water pressure, dynamic shear modulus, and liquefaction resistance, are essential in the design of such a system. This paper investigates the dynamic responses, liquefaction resistance mainly, of recycled rubber tire powder through mixtures with different tire powder sizes in saturated condition using cyclic triaxial tests. The results show that the larger tire powder size significantly improved liquefaction resistance of granular materials. Meanwhile, the incorporations of tire powder changes the deformation pattern and the evolution of pore water pressure compared to the pure sand. The attempt is to further explain the evolved dynamic behavior of the mixture. And the results as a supplement enrich the database of dynamic behavior of soil rubber mixture as lightweight filling material in saturated condition. Finally, the results are interpreted from the microscopic view of the point. © 2017, Science Press. All right reserved.
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Abstract:

A thin coating layer composed of carbon nanotubes (CNTs) and active carbon (AC) was introduced on one side of a pristine Celgard separator toward the cathode. Possessing superior physical adsorption capacity and electrical conductivity, this functional carbon coating can act as a barrier to effectively intercept polysulfides and further improve the utilization of sulfur. This functionality greatly improves rate capability and cycle life. The initial discharge specific capacity of a lithium-sulfur battery with CNT/AC-coated separator could reach 1495.6 mAh gat 0.2 C. After 200 discharge/charge cycles, it can still deliver a reversible capacity of as high as 742 mAh gwith a low fading rate of 0.25% per cycle. When the rate is increased to 1 C, the S cathode can still deliver a discharge capacity of 988.4 mAh gand retain the remaining capacity of 718 mAh gover 50 cycles. © 2017, Springer Science+Business Media, LLC.
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Abstract:

The rapid development of computer technology has pointed out a new direction for the traditional Village protection and cultural heritage. Virtual reality technology plays an important role in rebuilding ancient architecture and perceiving architectural culture connotation. In this paper, the authors research on the value identification and traditional village protection based on virtual reality technology. Traditional villages have unique regional cultural characteristics and important cultural values. Digital protection will become the trend of development in the future. Through the implementation of virtual reality platform, not only can better for the ancient village tour, publicity services, but also enhance the accuracy of ancient village protection planning and design.
Number of references:

8
Main heading:

Rural areas
Controlled terms:

Virtual reality
Uncontrolled terms:

3D simulations  -  Ancient village protections  -  Architectural cultures  -  Computer technology  -  Cultural heritages  -  Planning and design  -  Traditional villages  -  Virtual reality technology
Classification code:

723 Computer Software, Data Handling and Applications
Database:

Compendex
59.

Accession number:

20173604131237
Title:

Effect of Ce doping methods into V2O5-WO3/TiO2catalysts on the selective catalytic reduction of NOxby NH3
Authors:

Chen, Mengyin ; Zhao, Mengmeng ; Tang, Fushun ; Ruan, Le ; Yang, Hongbin ; Li, Ning
Author affiliation:


College of Chemistry and Bioengineering, Guilin University of Technology, Collaborative Innovation Center for Exploration of Hidden Nonferrous Metal Deposits, Development of New Materials in Guangxi, Guilin 541004, China
Guangxi Solid Waste Management Center, Nanning 530028, China
Corresponding author:

Tang, Fushun (tfushun@163.com)
Source title:

Journal of Rare Earths
Abbreviated source title:

J Rare Earth
Issue date:

2017
Publication year:

2017
Language:

English
ISSN:

10020721
CODEN:

JREAE6
Document type:

Article in Press
Publisher:

Chinese Society of Rare Earths
Abstract:

In this work, the effective of V2O5-WO3/TiO2catalysts modified with different CeO2contents by impregnation and co-precipitation methods on the selective catalytic reduction of NOxby NH3have been studied comparatively by various experimental techniques. The results showed that the NO conversion of V2O5-WO3/CeO2-TiO2catalysts modified by co-precipitation method obviously increased with the Ce doping contents in the studied range below 20%, but the NO conversion of V2O5-WO3/CeO2/TiO2catalysts modified by impregnation methods was lower than V2O5-WO3/CeO2-TiO2catalysts especially beyond 2.5% Ce doping contents. The V2O5-WO3/CeO2-TiO2catalysts showed better SCR activity, wider reaction window, and higher sulfur and water resistance. The characterization results elucidated that the modified catalysts by co-precipitation method exhibited higher specific surface area, much dispersity of Ce component, more Cespecies and more Brønsted acid sites than that by impregnation. The vacancies caused by more Cespecies were favorable for more NO oxidation to NO2, and the interaction between Ce species and WOxspecies generated more Brønsted acid sites. It could be supposed that dispersed CeOxspecies and WOxspecies offered more second active centers respectively to adsorb oxygen and activate ammonia as co-catalysis to the primary active center of V ions, thus facilitated the better SCR activity of modified V2O5-WO3/CeO2-TiO2catalysts by co-precipitation methods. The co-precipitation methods with Ce component were more suitable for production of modified commercial V2O5-WO3/TiO2catalysts. © 2017.
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Abstract:

Three novel triphenylene-perylene dyads with phenoxy-alkoxy linkers (PDI-OPhO-Cn-O- TP6, n = 6, 8, 10) have been synthesized and characterized by FT-IR, MS,C, andH NMR. The mesomorphic properties of these compounds were investigated by polarizing optical microscopy (POM) and differential scanning calorimetry (DSC). It was found that the dyads (PDI-OPhO-Cn-O-TP6, n = 6, 8) only showed thermotropic columnar mesophase in the heating process, while the dyad (PDI-OPhO-C10-O-TP6) showed enantiotropic columnar mesophase in both heating and cooling processes. © 2017 Taylor & Francis Group, LLC.
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This paper reports on a durability test conducted for reinforced concrete columns consolidated by CFRP reinforced plastic under loading in an environment of the chloride ion penetration condition.. Experimental results and theoretical analysis show that the method of using CFRP reinforced materials to consolidate whether new or eroded reinforced concrete stub columns is feasible, and durability indicators of the consolidated columns were improved in varying degrees. Furthermore, using different forms of reinforced protection for the stub columns affects the durability indicators significantly, and the effect of "anti-" forms is obviously better than "fill" forms. Meanwhile, load conditions affect the durability performance to some extent mainly because the existing load caused the development of internal micro-cracks in concrete and has a negative impact on the CFRP layer.
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Physiological responses of rice (Oryza sativa L. cv. XZX 45) seedlings to N,N-dimethyl formamide (DMF) were evaluated using chemometric modeling. Thirteen selected physiological parameters of the plants were monitored to evaluate the phytotoxicity from DMF exposure. The data matrix was further treated with cluster analysis and principal component analysis (PCA). Cluster analysis (CA) rendered two distinct clusters, suggesting different responses to DMF exposure between the root and shoot. PCA results suggested that relative growth rate (RGR), water use efficiency (WUE), malondialdehyde (MDA), soluble sugar (SS), proline, protein, Evan blue uptake (EBU), catalase (CAT), and peroxidase (POD) were dominant in root tissues, whereas carotenoids and total chlorophyll were most common in the shoot of DMF-treated rice seedlings. Additionally, analysis of red list index (RLI) was conducted to calculate the sensitivity index among all selected parameters in the shoots and roots at DMF EC10and EC50concentrations. The most sensitive parameter to DMF exposure in the shoots was proline and RGR at EC50concentration, whereas it was EBU in root tissues. Superoxide dismutase (SOD) and CAT activities were the most sensitive parameters to DMF stress in the roots and shoots at EC10concentration, respectively. Chemometric analysis suggested that DMF exposure caused phytotoxic stress to young rice seedlings, but plant tissues responded differently. © 2017 Elsevier Ltd
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Hf and N co-doped diamond-like carbon [(Hf:N)-DLC] films were deposited on 316L stainless steel and glass substrates through reactive magnetron sputtering of hafnium and carbon targets at various nitrogen flow ratios (R=N2/[N2+CH4+Ar]). The effects of chemical composition and crystal structure on the optical properties of the (Hf:N)-DLC films were studied. The obtained films consist of uniform HfN nanocrystallines embedded into the DLC matrix. The size of the graphite clusters with spbonds (La) and the ID/IGratio increase to 2.47 nm and 3.37, respectively, with increasing R. The optical band gap of the films decreases from 2.01 eV to 1.84 eV with increasing R. This finding is consistent with the trends of structural transformations and could be related to the increase in the density of π-bonds due to nitrogen incorporation. This paper reports the influence of nitrogen flow ratio on the correlation among the chemical composition, crystal structure, and optical properties of (Hf:N)-DLC films. © 2017 Author(s).
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Abstract:

V2O5gel was prepared by sol-gel method and V2O5nanomaterial was fabricated by freezedrying the V2O5gel with proper pH value and followed by annealing treatment. XRD and FESEM results revealed that the prepared V2O5nanomaterial consists of a single orthorhombic phase small V2O5nanoparticles with alarge are a two-dimensional fold-like morphology. The lithium storage performance of the prepared V2O5nanomaterial was characterized by cyclic voltammetry(CV), electrochemical impedance spectroscopy(EIS), potential relaxation technique(PRT), and charge-discharge tests. Due to the unique two-dimensional fold-like nanostructure, the prepared V2O5nanomaterial exhibits much higher specific discharge capacity, better high rate performance, excellent cycling stability, and enhanced electrochemical reaction kinetics rather than the commercial V2O5. Therefore, the two-dimensional fold-like V2O5nanomaterial is a very promising cathode material for lithium-ion batteries. © All right reserved.
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Abstract:

In recent years, ground-source heat pumps (GSHPs) have been extensively used in engineering projects because of their ability to take advantage of geothermal energy and their subsequent benefits of energy saving and environmental protection. Significant progress has been made in understanding the heat exchange between ground heat exchangers (GHEs), and surrounding soils in a GSHP system. However, relatively fewer studies have been performed to investigate the influences of the moisture variations and seepage flow in the surrounding soils on the performances of the GSHP system. Karst formations extensively exist in many areas of southern China where the subtropical climate brings frequent precipitation, rich seepage water flow, and fluctuations in the groundwater table. All these factors pose huge challenges to the implementation of GSHP systems in these areas, which makes the heat exchange between GHEs and surrounding soils a coupled heatmoisture transport problem. No previous research has been dedicated to this topic. In order to understand the coupled heat-moisture transport process and its influences on the heat exchange between GHEs and surrounding soils in karst areas of southern China, a GSHP system was constructed in Guilin, Guangxi Province to monitor its performance under the combined influences of soil temperature and moisture changes. A data-acquisition system was set up to monitor the most relevant parameters of the system, such as temperature and moisture levels of the surrounding soils, climatic factors, groundwater table, and performance of the GSHP system. Three different operation-mode tests were used to simulate possible future applications under different scenarios. The test results were analyzed, from which some conclusions were drawn regarding the influences of the coupled heat-moisture migrations in karst areas on the performance of GSHP systems. © 2017 American Society of Civil Engineers.
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Abstract:

Acoustic measurement in time domain is only helped to obtain the positions of concrete quality defects. A acoustic velocity tomography for monitoring the properties of concrete quality defects is proposed in this paper. The integral equation (IE) in forward process and the contrast source inversion (CSI) in inverse process are incorporated in acoustic velocity tomography. With the ability of this optimization operator, it is designed to distinguish the different properties filled inside the defects with nondestructive testing. Numerical cases are applied to validate the effectiveness of this acoustic velocity tomography. © 2017 IEEE.
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Automatic assessment of image quality has become increasingly important in numerous applications that utilize digital images. This is usually accomplished with no-reference image quality assessment (NR-IQA) techniques that use structural similarity (SSIM) index as a quality indicator. NR-IQA is computationally intensive because it generally involves image convolution and other time-consuming computations. A typical SSIM-based NR-IQA includes four computational operations: color to grayscale conversion, Gaussian blur, computation of image gradients with an 8-direction Sobel operator, and computation of SSIM indices of local windows in the image. Parallel computing using multi-core CPUs or many-core GPUs is often used to accelerate intensive computational problems. This research presents the design of three parallel implementations of SSIM-based NR-IQA methods to accelerate the computations. The first two utilize NVIDIA CUDA to implement all the operations as CUDA kernels, while the third uses Microsoft's Parallel Patterns Library to calculate mean similarity indices of local windows in the image. Experimental results showed that significant speedup can be achieved against the sequential method using all three methods, but it is more practical to use texture memory to perform the last task (similarity computation) because of its substantial enhancement in performance and its ease of scheduling when processing multiple images.
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An intelligent steel stand is designed, which is set a groove on the steel stand center wire and embedded with fiber Bragg grating (FBG) sensor under the state of the center wire holding a certain load. FBG sensor can generate a certain strain before serving. Thus, the problems of low survival rate and limited monitoring range of FBG sensor can be solved. Based on the theoretical analysis of the strain transfer rate between embedded FBG sensor and substrate, the cross-sectional size of the groove, the bond length of the sensor and the elastic modulus of the packaging material are proposed to meet the designed requirements. Tensile experiments for the FBG intelligent steel strand are carried out in different monitoring ranges according to different holding values. The results show that the experimental data has good linearity and repeatability. When the holding value reaches 30% of the ultimate bearing capacity of the center wire, the monitoring range of FBG sensor is close to the limit tension of the steel strand. The monitoring for whole life cycle of steel strand can be achieved. © 2017, Chinese Lasers Press. All right reserved.
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Abstract:

Orthorhombic V2O5nanomaterial with 0/1/2 dimensional hybrid morphologies(H-V2O5) was prepared by sol-gel method combined with freeze-drying technique using P123 as structure-directing agent. The microstructure and morphology of the prepared samples were analyzed by X-ray diffraction(XRD) and Scanning electron microscopy(SEM), and the lithium sto-rage performance was characterized by cyclic voltammetry(CV), constant current charge/discharge, and electrochemical impedance spectroscopy(EIS) tests. The results showed that H-V2O5possessed high lithium sto-rage capacity, excellent cycling stability, and outstan-ding high rate capability. When cycled at a constant current density of 1 A/g, the H-V2O5delivered a stable discharge capacity of 117.5 mA·h/g after 500 cycles, corresponding to capacity retention of 94.4%; even at a very high current density of 5 A/g, the H-V2O5still showed a discharge capacity of 88.2 mA·h/g, which is much superior than that for two dimensional sheet-like V2O5nanomaterial prepared without the assistance of P123. © 2017, Higher Education Press. All right reserved.
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Abstract:

The subcellular distributions of nanoparticles in the brain are important for their biological application. We synthesized and characterized the superparamagnetic iron oxide nanoparticles (SPIONs) modified with poly (ethylene glycol) (PEG) and polyethylenimine (PEI) (PEG/PEI-SPIONs), and with dimyristoylphosphatidylcholine (DMPC) (DMPC-SPIONs). The nanoparticles were unilaterally injected into the left substantia nigra of rat brains. The distributions of the nanoparticles in the left brains of the rats were examined by ICP-OES (inductively coupled plasma optical emission spectrometer) and TEM (transmission electron microscopy) at 24 h after the injection. Iron was found in the olfactory bulb, temporal lobe, frontal cortex, thalamus and brain stem at 24 h after the injection of DMPC-SPIONs and PEG/PEI-SPIONs. In the rat substantia nigra, most DMPC-SPIONs were distributed in and on the myelin sheath around axons or on cell membranes, some were in cells. As a comparison, less iron was found in the rat brains at 24 h after the injection of PEG/PEI-SPIONs. Our experiments suggest DMPC modification on SPIONs be a safe and effective method for increasing SPIONs distribution on the cell membranes. This work is encouraging for further study on using DMPC-SPIONs for efficient drug delivery or for deep brain stimulation of neurons in a magnetic field. © 2017 Elsevier B.V.
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A binder- and conductive-agent-free V2O5thin film electrode was fabricated by a facile and cost-efficient cathodic deposition method directly on stainless steel substrates followed by annealing at 300 °C in air for 1 h. The V2O5film is approximately 1 μm in thickness and consists of layer-by-layer stacked nanosheets. When used as a cathode for sodium ion batteries, the V2O5thin film electrode exhibits a high reversible discharge capacity (174 mA h gat 200 mA g), excellent cycling stability (almost 100% capacity retention over 200 cycles at 1 A g), and outstanding rate capability (retaining a capacity of 124 mA h gat 5 A g). Cyclic voltammetric analyses reveal that pseudocapacity-dominated charge storage of sodium ions accounts for the superior performance. © 2017 The Royal Society of Chemistry.
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Molybdenum disulfide (MoS2) nanosheets are gaining increasing attention due to their attractive properties and myriads of potential applications. However, challenges in the enhancement of their colloidal stability and surface functionality still remain and significantly restrict their practical applications. Herein, we present a viable approach to functionalize MoS2nanosheets with multihydroxy hyperbranched polyglycerol (HPG) shell by surface-initiated ring-opening polymerization technique. The grafting of HPG from the surface of MoS2nanosheet yielded MoS2-g-HPG nanohybrid with excellent water dispersibility, good biocompatibility, and greatly enhanced colloidal stability against pH change, ionic strength variation and long-term storage. The MoS2-g-HPG also exhibited excellent light-to-heat conversion capability for in vitro photothermal therapy application. Meanwhile, the MoS2-g-HPG showed favorable surface functionality owing to its numerous surface hydroxyl groups, as demonstrated by the conjugation of functional molecules such as fluorescent dye rhodamine B. As such, this paper opens up new opportunities to empower MoS2nanosheets and other two-dimensional inorganic nanosheets with desired properties for various applications. © 2017 Elsevier Inc.
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Ca1−3x/2YxCu3Ti4O12(0 ≤ x ≤ 0.67) ceramics were fabricated by a conventional solid-state reaction method. Lattice parameter of the system increases linearly with increasing x. The high-frequency dielectric loss of Ca1−3x/2YxCu3Ti4O12is suppressed significantly while the dielectric constant decreases slightly. The dielectric, impedance and modulus spectra reveals that the giant dielectric response associates with the Maxwell–Wagner effect. The decrease of dielectric constant is just related to the capacitance of grain boundaries. The dielectric relaxation behavior of the system is independent of Y substitution while the correlation between conductivity and frequency becomes stronger in Y substituted CaCu3Ti4O12. It suggests that space charge and long-range hopping of carriers play important roles on the low-frequency dielectric properties. The decrease of grain-boundary activation energy with Y substitution indicates that the concentration of oxygen vacancies increases in grain boundaries. The mechanisms of depressing low-frequency dielectric constant and high-frequency dielectric loss was discussed. © 2017, Springer Science+Business Media, LLC.
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Nitrogen-doped graphene quantum dots (N-GQDs) exhibit exciting properties in the oxygen reduction reaction (ORR) for ample electrocatalytic edging and N-doped active sites. However, low yield and high dispersity of N-GQDs prohibit their direct application as the electrocatalyst. In this paper, two facile hydrothermal progress were developed to synthesize the high-yield N-GQDs with the diameter of ca. 2–6 nm and the hybrid of N-GQDs/Reduced Graphene Oxide (N-GQDs/r-GO). The results demonstrated that the N-GQDs/r-GO display remarkable electrocatalytic activity. Moreover, it can be found that the pyridinic-N plays a major role in ORR. Both the average electron transfer number and the onset potential depend on the content of pyridinic-N. The proposed synthesis strategy is facile and low-cost, serving as a feasible method for the development of highly efficient electrocatalysts. © 2017 Elsevier Inc.
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Nano/micro porous structure LiFePO4/C composites were synthesized by wet milling-spray drying-carbothermal reduction method. X-ray diffraction (XRD), scanning electron microscopy (SEM), were used to determination the morphological structure of materials, constant current charge-discharge test is used to determination the effects of calcination conditions on the electrochemical performances of LiFePO4/C. The results show that: sintered at 650℃ for 8.5 h, the sample delivered a discharge capability of 123 mA·h/g with no capacity loss after 100 cycles at 10 C under room temperature, showing better discharge capability and cycle performance, these advantages were useful for the application of power batteries. © 2017, Editorial Office of FINE CHEMICALS. All right reserved.
Number of references:

15
Main heading:

Carbothermal reduction
Controlled terms:

Calcination  -  Cathodes  -  Electrochemistry  -  Functional materials  -  Lithium compounds  -  Lithium-ion batteries  -  Reduction  -  Scanning electron microscopy  -  X ray diffraction
Uncontrolled terms:

Calcination conditions  -  Carbothermal reduction method  -  Cath-ode materials  -  Discharge capability  -  Electrochemical performance  -  LiFePO4  -  Morphological structures  -  Organic electrochemistry
Classification code:

801.4.1 Electrochemistry - 802.2 Chemical Reactions - 802.3 Chemical Operations - 951 Materials Science
Numerical data indexing:

Time 3.06e+04s
DOI:

10.13550/j.jxhg.2017.06.009

Funding Details: 

Number; Sponsor: 2016GXNSFBA380068; Natural Science Foundation of Guangxi Province
Database:

Compendex
76.

Accession number:

20173304050052
Title:

Enhanced cellular uptake of iron oxide nanoparticles modified with 1,2-dimyristoyl-sn-glycero-3-phosphocholine
Authors:

Su, Lichao ; Zhang, Baolin ; Huang, Yinping ; Fan, Ziliang ; Zhao, Yingzheng
Author affiliation:


State Key Laboratory Breeding Base of Nonferrous Metals and Specific Materials Processing, School of Materials Science and Engineering, Guilin University of Technology, Jian Gan Road 12, Guilin, Guangxi; 541004, China
College of Pharmaceutical Sciences, Wenzhou Medical University, Wenzhou, Zhejiang; 325035, China
Corresponding author:

Zhang, Baolin (baolinzhang@ymail.com)
Source title:

RSC Advances
Abbreviated source title:

RSC Adv.
Volume:

7
Issue:

60
Issue date:

2017
Publication year:

2017
Pages:

38001-38007
Language:

English
E-ISSN:

20462069
CODEN:

RSCACL
Document type:

Journal article (JA)
Publisher:

Royal Society of Chemistry
Abstract:

It is important for nanoparticles to enter cells to implement their biological applications. We synthesized and characterized superparamagnetic iron oxide nanoparticles (SPIONs) modified with poly(ethylene glycol) (PEG) and polyethyleneimine (PEI) (PEG/PEI-SPIONs), and further with 1,2-dimyristoyl-sn-glycero-3-phosphocholine (DMPC) (DMPC-SPIONs) to improve their intracellular uptake. The nanoparticles internalized into PC-12 cells were observed by transmission electron microscopy (TEM) and quantified by inductively coupled plasma emission spectroscopy (ICP-OES). There was a much greater uptake of DMPC-SPIONs than PEG/PEI-SPIONs into PC-12 cells and remarkable amounts of accumulated nanoparticles were found in the lysosome, endoplasmic reticulum, mitochondria, vesicles, and around the nucleus, and some nanoparticles remained on the cell membrane. This can be attributed to the similarity between the chemical structures of DMPC and membrane phospholipids which result in the fusion of DMPC and cell membranes. Our results encourage further research on DMPC-SPIONs as drug carriers, transfection agents, MRI contrast agents for cells and hyperthermia agents. © 2017 The Royal Society of Chemistry.
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(1 − x)BaTiO3–xBi(Li0.5Nb0.5)O3[(1 − x)BT–xBLN, 0 ≤ x ≤ 0.1] lead-free ceramics were prepared via a conventional solid state reaction method. Raman spectra and X-ray diffraction results confirmed the phase transformation from tetragonal to pseudo cubic symmetry at 0 ≤ x ≤ 0.02. With adding Bi(Li0.5Nb0.5)O3, the thermal stability of permittivity and dielectric loss of ceramics were improved. Especially, 0.9BT–0.1BLN ceramics exhibited good dielectric properties with small ΔΕ/Ε25 °Cvalues (≤ ± 15%) in a wide temperature range of −61–160 °C, high relative permittivity (~1500–1750) and low dielectric loss (tan δ ≤ 0.02) from −60 to 200 °C, which indicates that BT–BLN is candidate for X8R devices. © 2017, Springer Science+Business Media, LLC.
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(1 − x)(3MgO–Al2O3–3TiO2)–xCaTiO3(0.1 ≤ x ≤ 0.3) composite ceramics were synthesized by a conventional solid state reaction method. The effects of CaTiO3addition on the phase composition, microstructure and microwave dielectric properties of 3MgO–Al2O3–3TiO2ceramics were investigated. X-ray diffraction patterns showed that the composite ceramics were made up of MgAl2O4, MgTiO3, MgTi2O5, CaTiO3and a small amount of TiO2phases. The addition of CaTiO3could adjust the τfand improve the Εrvalues of ceramics. The optimum microwave dielectric properties of Εr= 17.6, Q × f = 36606 GHz and τf= +4.63 ppm/°C were obtained for the 0.8(3MgO–Al2O3–3TiO2) – 0.2CaTiO3ceramics sintered at 1325 °C, which indicates that this material is a suitable material for microwave devices. © 2017, Springer Science+Business Media, LLC.
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Abstract:

In order to found new dielectrics ceramics in tungsten bronze structure, unfilled tungsten bronze (TB) ceramics with nominal formula Ba4PrFe0.5Nb9.5O30were prepared by the solid state reaction method. The microstructure and dielectric properties were studied using powder X-ray diffraction, field emission scanning electron microscope, and variable temperature dielectric test system. The results show that the ceramics have a single phase and belong to the space group of P4bm with the cell of a = b = 12.4839(3) Å, c = 3.9409(5) Å, V = 614.192(2) Å. The frequency dependent dielectrics properties show that the ceramics have a Debye-like relaxation at room temperature, while the temperature dependent dielectrics properties indicate that the ceramics are a relaxor and the relaxation is due to the nanopolars and oxygen vacancies. The ceramics have a potential application in electronic ceramics as temperature-stable multilayer ceramic capacitors. © 2017, Wuhan University of Technology and Springer-Verlag GmbH Germany.
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Abstract:

A series of novel dual-emitting solid solution phosphors, (Ca,Sr)10Li(PO4)7:Ce, Mn(CSLP:Ce,Mn), were synthesized by high-temperature solid-state method. CSLP:Ce,Mnexhibits both Ceviolet emission and Mnred emission under UV excitation. It is found that Srpartial substitution of Cacould result in enhancement of Mnemission intensity and blue-shift of Mnemission wavelength, which is due to site symmetry reduction and polyhedron expansion, respectively. The Ce-Mnenergy transfer (ET) is efficient (~90%), and the ET mechanism is dipole-dipole interaction. The application potential of CSLP:Ce,Mnin optical thermometry was studied by exploiting the temperature sensitivity of the fluorescent intensity ratio (violet/red). It is found that the intensity ratio of the Ceand Mnemission peak linearly related to the temperature from 293 to 473 K with sensitivity of 0.40% K-1. These results reveal that CSLP:Ce,Mnmay be a potential candidate for a luminescent ratiometric thermometer with wide temperature range. © 2017 American Chemical Society.
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In order to facilitate students' self-Assessment and self-Training of English reading levels, this paper designs an English reading test system based on WEB platform, which provides an extra access to improving English reading levels and further informatize English tests. The system uses the background database SQL Server as the database management system, C # and ASP.NET as the system development language, and the browser / server system as the architecture, such that satisfying the multi-function requirements of English reading and tests and implementing their informatized management. The design and implementation of the WEB platform based English reading test system not only improves the efficiency of the examination management, but also helps in strengthening students' English reading initiates. Therefore, our system has a certain application value.
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The main purpose of this paper is to establish variational inequality theory in connection with demicontinuous ψp-dissipative maps in reflexive smooth Banach spaces by considering the convergence of approximants. As an application of this variational inequality theory, existence, uniqueness and convergence of approximants of positive weak solution for p-Laplacian elliptic inequalities are obtained under suitable conditions.
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Cr-doped VO2(B) has been successfully prepared via the hydrothermal method by adding appropriate amount of Cr(NO3)3·9H2O in the process of synthesis. Combined with some characterization methods such as XRD, XPS, FESEM, EDS, FTIR and so on, the influence of different doping amounts on the phase, morphology, and the electrochemical performance of the Cr-doped VO2(B) sample were investigated. The constant current charge-discharge test result shows that doping appropriate amount of Crcan improve the cycling stability and charge-discharge capacity. When the doping amount was 0.49% and the current density was 0.1C, the initial discharge capacity of the sample was up to 282 mA·h·g, about 36 mA·h·gmore than that of the sample with no doping, and still more than 189 mA·h·gafter 50 cycles, the capacity retention was 67%, better than that of the undoped sample (60.6%) significantly. The results of electrochemical impedance spectra (EIS) and cyclic voltammetry (CV) tests showed that the charge transfer impedance resistance and electrochemical polarization of the sample which doping amount was 0.49% decreased greatly, which further demonstrated its excellent electrochemical properties. © All Right Reserved.
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Membrane fouling is a problem in full-scale membrane bioreactors. In this study, bamboo charcoal (BC) was evaluated for its efficacy in alleviating membrane fouling in flat-sheet membrane bioreactors treating municipal wastewater. The results showed that BC addition markedly improved treatment performance based on COD, NH4-N, total nitrogen, and total phosphorus levels. Adding BC slowed the increase in the trans-membrane pressure rate and resulted in lower levels of soluble microbial products and extracellular polymeric substances detected in the flat-sheet membrane bioreactor. BC has a porous structure, and a large quantity of biomass was detected using scanning electron microscopy. The microbial community analysis results indicated that BC increased the microbial diversity and Aminomonas, Anaerofustis, uncultured Anaerolineaceae, Anaerolinea, and Anaerotruncus were found in higher abundances in the reactor with BC. BC addition is an effective method for reducing membrane fouling, and can be applied to full-scale flat-sheet membrane bioreactors to improve their function. © 2017 Elsevier Ltd
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Na3V2(PO4)3/C/TiO2(NVP/C/TiO2) composite nanofibers with core/shell nanostructure are prepared by coaxial electrospinning plus heat treatment method. The physical and electrochemical performances of NVP/C/TiO2nanofibers are investigated by X-ray diffraction, scanning electron microscopy, transmission electron microscopy and electrochemical tests. The results show that the composite nanofibers are made of TiO2/C nanoparticles shell and Na3V2(PO4)3/C nanofibers core with embedded TiO2/C nanoparticles. NVP/C/TiO2nanofibers exhibite much better electrochemical performance than both TiO2/C and Na3V2(PO4)3/C nanofibers prepared by coaxial electrospinning method. The core-shelled NVP/C/TiO2nanofibers delivere a reversible capacity of 196.1 mAh gat 0.2C (35.6 mA g) in the voltage of 0.01–3.0 V (vs.Na/Na), which is higher than the theoretical capacity of 178 mAh gfor Na3V2(PO4)3and that of TiO2/C composite. NVP/C/TiO2also displays excellent cycle stability and rate capability. Even at a high rate of 20C, it can still release a high reversible charge capacity of 109 mAh gand retain a capacity of more than 70 mAh gafter 1500 cycles. The special microstructure and synergetic effects of Na3V2(PO4)3, conductive carbon and ultrafine TiO2are responsible for the excellent electrochemical performance. This facile strategy exhibits superiority in fabricating core-shell nanostructured composite nanofibers as promising electrode materials for energy storage devices. © 2017 Elsevier B.V.
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Dielectric and conduction behaviors of [001]-oriented K0.5Na0.5Nb0.5O3single crystal (KNN) and 0.5 at% Mn-doped KNN single crystal (KNN-Mn) have been investigated in a broad temperature range. At low temperatures (330–400 K), an observed slight decrease of conductivity could be connected with the decreases of hole carrier concentration and mobility for the KNN-Mn. At high temperatures (723–773 K) above Cure temperature, the dielectric relaxation and conduction behavior of the samples were analyzed by measurements of impedance spectroscopy and universal dielectric response law. The activation energy values for relaxation frequency and conduction were ~ 0.97 eV and 0.60 eV for the KNN-Mn, respectively. They could be attributed to the thermal motion of double ionized oxygen vacancies and the formation of defect dipoles. The defect compensation mechanism was proposed based on Mnion substitution. The KNN-Mn promoted a higher concentration of oxygen vacancies compared with KNN crystal, which gave rise to smaller domain size and higher piezoelectric properties. © 2017 Elsevier Ltd
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Sc addition and rolling were performed to optimize the mechanical properties of Al alloys with high Zn concentrations. The addition of 0.5 Sc reduced the grain size of the Al–35Zn alloys during solidification, heat treatment, and rolling. Nanosized, rod-shaped Zn particles dynamically precipitated from the Al lattice during hot rolling and consequently coarsened during further cold rolling. Following 50% hot rolling and 80% cold rolling, Al–35Zn–0.5Sc alloy demonstrated the highest strength, i.e., an ultimate tensile strength (UTS) of 482 MPa. Moreover, following 90% hot rolling, Al–35Zn–0.5Sc alloy demonstrated balanced mechanical properties including high strength and reasonable ductility (UTS and tensile elongation of 430 MPa and 10%, respectively). This work provided an effective strategy to fabricate Al alloys with high Zn concentrations and excellent mechanical properties. © 2017 Elsevier B.V.
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In this study, friction stir processing (FSP) was performed on an Al-Mg-Si alloy (AA 6082-T4) at a low tool rotation rate of 200 rpm, and good mechanical and damping properties were simultaneously obtained after FSP. The combination of excellent ductility, moderate strength and excellent room/high temperature damping capability at FSP sample was attributed to the ultrafine recrystallized grains with predominant high-angle grain boundaries and moderate dissolution of metastable phases, and the fragmentation of micron-sized second phase during FSP. This work provided an effective strategy to improve the damping capacity of commercial Al alloys without sacrificing their mechanical properties. © 2017 Elsevier Inc.
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Fourteen HRB500 reinforced RPC beams were tested to analyze the shear performance of them. The influence of shear span ratio, steel fiber content, stirrup ratio, reinforcement ratio and reinforcement strength was considered. The cracks and failure mode of the beams were observed. The concrete strain and load-deflection relationship were analyzed. The regulation of the beam's cracking load, shear capacity and ductility was drawn. The model and formula of shear capacity of RPC beams were discussed through the codes and plastic shear theory. Results show that: The shear capacity can be improved by the increase of steel fiber content, stirrup ratio, reinforcement ratio and reinforcement strength and reduced by the increase of shear span ratio in certain range. The inclination angle of cracks and failure mode of the beams are mainly influenced by shear span ratio. The optimal content of steel fiber should be between 2%-3%. The shear ductility can be obviously improved by the increase of stirrup ratio in certain range. In the codes, the results of formula in CECS 38-2004 are most close to the test values, and the variation coefficient is the smallest. The results based on the plastic shear theory are more accurate and its model can be used for the derivation of the shear capacity formula of RPC beams. © 2017, Zhejiang University Press. All right reserved.
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Abstract:

The origin of the p-type conductivity in N-doped ZnO has been a controversial issue for years, since isolated N substituted for O site (NO) was found to have high ionization energy. A recent experiment demonstrates that the p-type conductivity is attributed to the VZn-NO-H shallow acceptor complex. However, besides the complex, there are many other defects in ZnO, such as twin grain boundaries. They are commonly two-dimensional defects, and inevitably affect the p-type conductivity of the complex. By applying first principle calculations, we present the electronic structures and p-type conductivity of ZnO ∑7 (1230) twin grain boundaries containing VZn-NO-H complexes. Four types of ∑7 twin grain boundaries are investigated, and the VZn-NO-H complex is found to have a tendency to appearing in the stress raisers of the twin grain boundaries. The lowest formation energy under Zn-rich condition is only 0.52 eV for the complex in GB7a, a type of ∑7 twin grain boundary with anion-anion bonds, while the value is 3.25 eV for the complex in bulk ZnO. For the ionization energy, the complex in GB7a is more easily ionized, and has a value of 0.38 eV, compared with 0.67 eV in bulk ZnO. The result of density of states shows that the electron transition is dominated by the empty defect levels in forbidden band, which are occupied by O 2p and N 2p orbital. Further analysis indicates that the special structure of GB7a shortens the distances between NOand its neighbor O atoms, and the shortest N-O bond is only 2.38 Å, which also means a strong orbital hybridization between O and N. As a result, the energy level splitting is enhanced, and the empty energy level in the forbidden band is shifted down to valence band maximum. So, GB7a can favor the ionization in VZn-NO-H complex. Although GB7a is a special case of the twin grain boundaries, the result also gives us a new idea to understand the origin of p-type conductivity in N-doped ZnO. © 2017 Chinese Physical Society.
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Abstract:

The state-of-the-art and stable electrocatalysts with non-noble metal elements are exceedingly desirable for hydrogen/oxygen production from water splitting. Herein, three-dimensional (3D) iron-nickel nitride nanoparticles grown on carbon cloth (Ni3FeN-NPs) are developed as a flexible bifunctional electrocatalyst for overall water splitting. The as-prepared Ni3FeN-NPs show outstanding electrocatalytic activities toward both hydrogen evolution reaction (HER) and oxygen evolution reaction (OER) in 1 M KOH solution, with low overpotentials of 238 and 241 mV at 10 mA/cm, Tafel slopes of 46 and 59 mV/dec, respectively. Moreover, an advanced water electrolyzer based on the Ni3FeN-NPs electrodes as anode and cathode is assembled and could achieve overall water splitting with a cell voltage of 1.81 V at 10 mA/cm. Also, the as-fabricated water electrolyzer exhibits stable electrocatalytic performance without decreasing in 1 M KOH after 130 h even at the foldable state. © 2017 Elsevier Ltd
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Abstract:

The original version of this article unfortunately contained a mistake. The compositions 0.4(Ba0.8Ca0.2)(1−x)La2x/3TiO3–0.6Bi(Mg0.5Ti0.5)O3in the paper was incorrect. The correct version is 0.4(Ba0.8Ca0.2)(1 − x)LaxTiO3–0.6 Bi(Mg0.5Ti0.5)O3. The change does not affect to the article conclusions. © Springer Science+Business Media, LLC 2017.
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Abstract:

Nanling area has superior metallogenic conditions in southern China and it is an important source of nonferrous and rare metal mineral resources in China. Nanling area can be divided into three sections: east, middle and west. The Jiangyong Pb-Zn deposit is one of the representative deposits of the Pb-Zn polymetallic ore zone in the middle section of Nanling area. Using the fractal theory in mathematics, this paper studied the fractal dimension characteristics of lead and zinc grade of the deposit. It suggested that the grade distribution of lead and zinc has self-similarity, and the relative size of fractional fractal dimension D can be used to quantitatively determine the distribution characteristics of ore grade. The results of the study will serve useful purposes for prospecting and economic evaluation of the similar ore deposits.
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Abstract:

Free radical polymerization within confined space is expected to obtain products with special properties or new materials. Halloysite nanotubes(HNTs)were modified by vinyl triethoxylsilane(KH151), 3-aminopropyltriethoxysilane (KH550), 3-glycidoxypropyl-trimethoxysilane(KH560), and 3-methacryloxypropyltrimethoxysilane(KH570), respectively, and used as "confined space" to polymerize methyl methacrylate by activators regenerated by electron transfer for atom transfer radical polymerization(ARGET ATRP). The modified HNTs(HNTs-M), HNTs-M/PMMA composites and PMMA obtained from the channels of HNTs-M were characterized by X-ray powder diffraction(XRD), transmission electron microscope(TEM), scanning electron microscopy(SEM), nitrogen adsorption measurements, gel permeation chromatography(GPC), fourier transform infrared spectroscopy(FTIR), thermogravimetry analysis(TGA), and hydrogen nuclear magnetic resonance (H NMR), respectively. The results showed that the specific surface area, pore volume and pore size of HNTs, HNTs-M and HNTs-M/PMMA composites were decreased in turn, but there was no change in crystal structure, indicating that the PMMA in the channels was of amorphous morphology. Compared with conventional polymerization of MMA, the PMMA in channels possessed higher molecular weight, thermostability, and isotactic structure content and narrow molecular weight distribution, but decreased syndiotactic structure content. © 2017, Chemical Industry Press. All right reserved.
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Abstract:

The effect of nitrate loading on the change of solid index during the stabilization of fresh refuse was studied by controlling the nitrate concentration. The moisture content of each reactor was lower, and the degree of reduction was less than 10%. At the beginning of the experiment, the organic matter of each reactor solid refuse decreased rapidly, and the content of organic matter decreased slowly or did not decrease further in the middle and the end of the experiment. The change of total nitrogen content followed the law of first urgency and then slowed down, which was in accordance with the variation of organic matter content. © Published under licence by IOP Publishing Ltd.
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A series of Li2Zn1−xGe3O8(0 ≤ x ≤ 0.2) spinels were prepared by the conventional solid-state reaction. The phase composition and microstructure were investigated using X-ray diffraction, Raman spectroscopy and scanning electron microscope. The microwave dielectric properties of samples were observed strongly dependent on the sintering temperature and composition. Li2Zn1−xGe3O8(0 ≤ x ≤ 0.2) ceramics were well densified at 950 °C for 4 h and the best microwave dielectric properties were achieved at x = 0.15 with Εr= 8.7, Q × f = 99,600 GHz (at 15.0 GHz), and τf= −60.1 ppm/°C. Furthermore, the chemical compatibility with the silver electrode were confirmed for Li2Zn1−xGe3O8ceramics. These ceramics could be possible candidates as LTCC materials. © 2017, Springer Science+Business Media, LLC.
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Abstract:

In order to obtain a larger water level drop for power generation, Xinfeng hydropower station proposed to dig 0∼3m depth under the riverbed of downstream. This will affect the burial depth of the groundwater level and capillary water zone on both sides of the river and the nearby resident life and agriculture production. In this study, a three-dimensional groundwater numerical model was set using GMS software to predict the flow field changes after the downstream of riverbed was deepen in Xinfeng hydropower station. Simulation results showed that groundwater level near the bank will greatly decline, affecting water consumption of local residents. Because of the local developed canal system and abundant irrigation water amount, riverbed excavation barely affects agriculture production when increasing the irrigation water volume and frequency. © Published under licence by IOP Publishing Ltd.
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Interconnected nest-like NiO hollow microspheres assembled from nanocrystallites are prepared by a facile hydrothermal method followed by annealing at 700 °C in air. It is noteworthy that the NiO hollow microspheres exhibit a very significant pseudocapacitive effect which makes a great contribution to the enhanced lithium storage performance. Benefiting from the advantages of unique nest-like nanoarchitecture and pseudocapacitive effect, the NiO hollow microspheres show high reversible capacity, superior cyclic performance, and excellent high rate capability. When used as anode materials for lithium ion batteries, the NiO hollow microspheres maintain a capacity of 650 mA h gafter 100 cycles at a current density of 1 A g. The capacity retention is 93%, which corresponds to a very small capacity decay of 0.07% per cycle. In particular, even at an ultra-high current density of 10 A g, the NiO electrode still delivers a stable discharge capacity of 457 mA h g. © 2017 The Royal Society of Chemistry.
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SCNWs-coated poly[methyl methacrylate] (PMMA) composite microspheres (PMMA@SCNW CMs) were fabricated by the Pickering emulsion stabilized by cellulose nanowhiskers (SCNW) combined with the solvent evaporation method. The structure and morphology of the CMs affected by the concentration of PMMA in dichloromethane solution and the volume ratio of water-to-oil were investigated and further characterized by polarized optical microscopy, confocal laser scanning microscopy, scanning electron microscopy, and Fourier transform infrared spectroscopy. Finally, methyl red as model drug was loaded into CMs and exhibited fine drug–controlled release performance. This method will also be available to other polymers for preparing composite microspheres. © 2017 Taylor & Francis.
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The physical and chemical properties of polybrominated diphenyl ethers (PBDEs) are important for modeling their transport. The primary objective of this study was to evaluate the interaction of transthyretin (TTR) with BDE-100, 3-OH-BDE-100 and 3-MeO-BDE-100 using fluorescence spectroscopy, three-dimensional fluorescence, circular dichroism (CD), molecular docking and molecular dynamics methods. These PBDEs significantly quench the intrinsic fluorescence of TTR via static mode and non-radiation energy transfer. Then, the secondary structure and kinetic parameters of the protein were analyzed by three-dimension fluorescence spectra, CD spectra and molecular dynamics simulations. The results suggest that the binding of BDE-100, 3-OH-BDE-100 and 3-MeO-BDE-100 to TTR can induce conformational changes. According to molecular docking and thermodynamic method, hydrogen and van der Waals force driven BDE-100 binding with TTR and hydrophobic attractions may be the key factors for the stability of the TTR-3-OH-BDE-100 and TTR-3-MeO-BDE-100 complex. Moreover, docking studies and free energy calculations demonstrated that Lys15, Leu110 and Thr119 are crucial and important for the binding of TTR with BDE-100, 3-OH-BDE-100, 3-MeO-BDE-100. © 2017 The Royal Society of Chemistry.
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Abstract:

A new 2D material, phosphorene, has several remarkable advantages; various superiorities make phosphorene a research hotspot. This paper provides comprehensive information about the structure and electronic and magnetic properties of phosphorene adsorbed with atoms, including alkali and alkaline-earth metal atoms, nonmetallic atoms, noble metal atoms, and transition-metal atoms. Phosphorene adsorbed with alkali and alkaline-earth metal atoms, such as Li and Na adatoms, becomes an n-Type semiconductor, while phosphorene adsorbed with Be and Mg atoms becomes a p-Type semiconductor. In view of nonmetallic adatoms (B, C, N, and O), the B adatom decorated phosphorene becomes metallic, the band gap of phosphorene adsorbed with C adatom decreases, and the phosphorene is p-Type with N adatom, while the electronic property of O adatom adsorption case is affected slightly. Regarding noble metal adatoms adsorption condition, the Ag adatom makes phosphorene a n-Type semiconductor, the Au adatom induces phosphorene to have a magnetism of 1 μB, and the electronic property of phosphorene is changed by adsorbing with Pt adatom. Among transition-metal adatoms, such as Fe, Ni, Co, Cu, and Zn adatoms, the band gap is reduced when Fe/Ni adatom adheres to the surface of phosphorene, The Co adsorbed phosphorene turns into a polar-gapless semiconductor and phosphorene is proved to be n-Type with Cu adatom, but it is testified that the Zn atom is not suitable to adsorb on the phosphorene. © 2017 Mengyao Sun et al.
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Polycrystalline cubic boron nitride (PcBN) was sintered in the temperature range of 1050–1650°C under an ultra-high pressure of 5.0 GPa for 20 min using an in situ synthesis method. X-ray diffraction, X-ray photoelectron spectroscopy, scanning electron microscopy and energy-dispersive spectrometry were used to study the compositional and morphological changes during the synthetic process. The results showed that rod-shaped TiB2crystals could be detected at 1150°C, and their quantity increased with sintering temperatures. The TiB2crystals distributed homogeneously and grew randomly among the cBN grain boundaries and interstitial spaces, ultimately forming an interlocking structure. The PcBN prepared at 1650°C exhibited optimal comprehensive mechanical properties, with a micro-hardness of 44.42 GPa and a flexural strength of 862.5 MPa. Moreover, based on the experimental results, the chemical reaction mechanism and the strengthening mechanisms occurred during the sintering process were also proposed to properly interpret the synthesis of PcBN. © 2017 Institute of Materials, Minerals and Mining. Published by Taylor & Francis on behalf of the Institute.
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Abstract:

Almost all the existing assay methods for alkaline phosphatase (ALP) require expensive analytical instruments and well-trained users to achieve quantitative results. This work initially describes a quantitative ALP assay that integrates low-cost microfluidic paper-based analytical devices (μPADs) with an instrument-free length-measuring readout. The detection motif of length measurement is based on the starch-mediated wettability change of the μPAD from hydrophilic to hydrophobic. Under optimal conditions, this new method is quantitatively sensitive to ALP levels in buffer samples ranging from ∼0.075 to 5 U mL, with a visual detection limit of 0.075 U mL. The satisfactory recovery results of assaying several human serum samples additionally prove its practicability. The proposed method needs only a ubiquitous cheap ruler to realize quantitative analysis, thus making it a simple, cost-efficient, and promising alternative tool for potential broad applications in the diagnosis of ALP-relevant diseases or assessment of ALP functions in biological systems especially in resource-poor settings. © The Royal Society of Chemistry 2017.
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Abstract:

A series of microwave dielectric ceramics in Li1.33xZn2-2xTi1+0.67xO4(x = 0.8, 0.9, 0.95) system prepared by a solid-state reaction method were reported. Raman spectroscopy was employed to investigate the structure and microwave dielectric properties. Dense ceramics were obtained at relatively low sintering temperatures (940–1040 °C). As x increased, the sintering temperature decreased from 1040 °C at x = 0.8, to 960 °C at x = 0.9, and then to 940 °C at x = 0.95. The microwave dielectric properties of Li1.33xZn2-2xTi1+0.67xO4were found to be sensitive to the composition and densification. A ceramic with x = 0.95 exhibited reasonably good microwave dielectric properties with Εr= 26.4, Q × f = 16,040 GHz and τf= −5.3 ppm/C when sintered at 940 °C. The chemical compatibility with silver of the x = 0.95 sample was evaluated for LTCC applications. © 2017 Elsevier B.V.
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Abstract:

The specific characteristics and mechanism of adsorption of Cu(II) were studied by using HAP/C composite (PBGC-HAP/C) as adsorbent, and using pH value of the solution system, initial concentration of Cu(II) and particle size of the material as influential factors. The results showed that when the solution was weak acid (pH=5), the adsorption effect was the best; the increase of the initial concentration of the reaction system was not conducive to the enhancement of the adsorption effect; and the decrease of the particle size of the adsorbent facilitated the adsorption process. The pseudo-second-order kinetic model could accurately describe the adsorption process, and the calculated adsorption capacity (0.99, 1.93, 4.03 mg·g) was close to the experimental measured values (0.99, 1.93, 4.05mg·g); Langmuir model could fit the adsorption process very well, which indicated that adsorption was monolayer adsorption and the increase of temperature was conducive to adsorption. The thermodynamics test results of ΔG<0, ΔS>0 and ΔH>0 showed that the adsorption process was endothermic and spontaneous. Through comparative analysis of the SEM, EDS, XRD and FTIR of materials before and after adsorption, the results indicated that the chemical complexation reaction of Cu(II) with the oxygen functional groups on the surface of PBGC-HAP/C was the main purification mechanism, which was accompanied with physical adsorption, electrostatic adsorption and ion exchange. © 2017, Science Press. All right reserved.
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A series of Na-doped manganites La0.65Sr0.35−xNaxMnO3(x = 0.20, 0.25, 0.30, and 0.35) were synthesized via sol-gel method. The structural, magnetic, and magnetocaloric properties of the samples were investigated by XRD, TEM, Raman spectroscopy, and magnetization measurement. Rietveld refinements of XRD patterns shown that samples were single phase with a space group R-3c. The variation of magnetization versus temperature in a magnetic applied field demonstrated a phase transition from ferromagnetic to paramagnetic. The value of TCdecreased from 345 to 330 K when x increases from 0.20 to 0.35. Arrott plots shown that all samples exhibit a second-order magnetic phase transition. The maximum absolute values of the magnetic entropy change were found to be 0.91, 0.93, 1.12, and 1.10 J/kg for x = 0.2, 0.25, 0.3, and 0.35, respectively. Moreover, relative cooling power has been discussed. © 2017 Springer Science+Business Media, LLC
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Abstract:

White rot fungi have been extensively reported to have strong adsorption capacity to heavy metal ions, whereas the knowledge of extracellular polymeric substances (EPS) from the fungus has been rarely involved. In this study, the contribution characteristics of ‘the in situ EPS in Phanerochaete chrysosporium to Pb immobilization were investigated. First of all, the component and amount of EPS were investigated. It was found that the main component of EPS was carbohydrates, and highest EPS amount was produced at 5 days. In the Pbimmobilization experiments, EPS was demonstrated to play a more important role in immobilizing Pbat lower initial Pb concentration. pH increase was beneficial for EPS to immobilize Pb. Higher EPS amount increased the Pb removal efficiency at a certain extent, while the specific uptake decreased. The Pbimmobilization by EPS produced at 7 days was most successful. © 2017, Springer-Verlag GmbH Germany.
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Abstract:

3D porous polyaniline/graphene oxide (PANI/GO) composites were prepared by in-situ polymerization and solution pouring method using polyaniline hydrogel and graphene oxide prepared in our laboratory, then the polyaniline/reduced graphene oxide (PANI/rGO) composite was synthesized by the reduction of hydroiodic acid. The structure, morphology and composition of PANI/GO and materials were characterized by infrared spectroscopy (IR), field emission scanning electron microscope (FESEM) and thermogravimetric analysis (TGA); and the electrochemical performances were performed on three-electrode system. The results demonstrate that the agglomeration and stack of polyaniline and graphene oxide could be effectively prevented by incorporation of graphene oxide and the PANI/GO composite with favorable 3D porous structure was obtained. The thermostability of PANI/rGO composite after the reduction of PANI/GO drops down to a certain extent, but the electrical conductivity is improved greatly. The specific capacitances of PANI/GO and PANI/rGO composite are 240.38 F/g and 321.91 F/g, respectively, at the current density of 0.5 A/g. © 2017, Editorial Board of Polymer Materials Science & Engineering. All right reserved.
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Abstract:

The modified diatomite was used as the main filler, polypropylene(PP) resin as the matrix, epoxidized soybean oil (ESO) as the plasticizer and heat stabilizer, the modified diatomite-ESO/PP composites were prepared by melting blending method. The factors of influence and strengthen toughening mechanism was analyzed by XRD, SEM, optical microscope (OM), polarizing microscope (PLM) and mechanical properties test. The results show the space grid structure of the modified diatomite-ESO/PP can be formed through the combination of physical crosslinking or chemical grafting among the interface of diatomite, ESO and PP, and diatomite can disperse in PP matrix uniformly. When modified diatomite mass ratio remains invariability, with the increase of ESO content, the flexural strength of the modified diatomite-ESO/PP decreases slightly, but the impact strength and hardness increase. With 20% mass ratio to PP of modified diatomite and 2.5% mass ratio to PP of ESO, the modified diatomite-ESO/PP composite with optimal mechanical properties can be obtained. The reinforcement of the modified diatomite-ESO/PP is mainly beacause that the modified diatomite has some characteristics such as a high modulus, the heterodromous nucleation in the polymer melt promoting the crystal of PP, a better interfacial adhesion with matrix, and a good dispersibility. ESO can insert into polymer molecular chains, weak the mobility among the polymer molecular chains, and to a certain extent reduce the crystallization of the matrix, which lead to improve the toughness of PP matrix. Due to the modified diatomite adding to the PP matrix, α crystal of PP transferms into β crystal of PP with higher impact strength, thus the modified diatomite and ESO can work cooperatively and achieve reinforcing and toughening of the modified diatomite-ESO/PP composite. However, more adding of ESO makes the modified diatomite focus on the surface of composites, and results in the increase of the surface hardness of the modified diatomite-ESO/PP composite. © 2017, Chinese Society for Composite Materials. All right reserved.
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Abstract:

Composites of spherical FePO4and three-dimensional porous graphene (FP/3DG) were prepared through hydrothermal method, then the high-performed composites of three-dimensional graphene and LiFePO4cathode materials (LFP/3DG/C) were prepared with the FP/3DG precursor by carbothermic reduction. Researches on the structure, morphology and electrochemical performance of the materials were carried out by XRD, SEM, Raman, EIS, CV and charge-discharge tests. The results show that the LFP/3DG/C composites exhibit excellent rate and cycling capabilities. At the current density of 0.2C, the first charge/discharge specific capacities were 167.2 mAh/g and 165.1 mAh/g, respectively, and the capacities remained 99.3% after 50 cycles; The discharge capacity was 144.7 mAh/g and the capacity remains 99.6% after 100 cycles at 1C rate, while the discharge capacity was 91.3 mAh/g at 10C rate. Compared with LFP/C materials, the LFP/3DG/C composites showed obvious improvement in rate capability and cycling stability. © 2017 Elsevier Ltd
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Abstract:

In this study, rolling was performed on a binary Al–35Zn alloy. The grain refinement and dynamic precipitation were obtained in the rolled samples. The nano-sized Zn phase with a rod-like shape was obtained in the hot rolled sample, whereas the precipitated Zn phases were coarsened to hundreds nanometer with an equiaxed shape and located at the triple junctions of the Al grains after cold rolling. The cold rolled sample exhibited excellent damping capacity, mainly attributed to the special microstructure characterized by fine grains, low solid solubility, and wetting interface between Al and Zn phases. Furthermore, the cold rolled sample showed a ductile fracture and high ultimate tensile strength, with the main strengthening mechanisms being dislocation and boundary strengthening. The hot rolled sample with 90% reduction showed balanced mechanical properties, including high strength and reasonable ductility. This work provided an effective strategy of preparing Al alloys with excellent damping capacity and mechanical properties. © 2017 Elsevier B.V.
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Lipid peroxidation was hydroponically investigated in rice seedlings (Oryza sativa L. cv. XZX 45) treated with different doses of hexavalent chromium (Cr(VI)) in the presence or absence of exogenous proline. Results showed that Cr(VI) induced lipid peroxidation was observed as indicated by higher accumulation of malondialdehyde (MDA) in roots of rice seedlings without application of proline. Cr(VI) also caused inhibition of relative growth rate and increase of root cell death of rice seedlings compared with control. Additionally, changes of roots phenotype traits were evident in roots of rice seedlings under Cr(VI) stress. Exogenous proline significantly increased Cr accumulation in roots, compared with rice seedings without proline treatment. However, less lipid peroxidation was detected in proline-treated rice seedlings as displayed by decreases in MDA content and root cell viability. Hierarchical cluster analysis was also performed using varieties of Cr accumulation, MDA content, root viability and root phenotype traits to further elucidate the role of exogenous proline in amelioration of lipid peroxidation. It is suggestive from the present study that exogenous proline is able to effectively reduce Cr(VI)-induced lipid peroxidation in rice seedlings. © 2017 Elsevier Ltd
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Shrinkage cracking of concrete at an early age has notable and adverse effects on the durability and long-term performance of the material because it damages surface integrity or undermines overall uniformity of concrete. In order to mitigate early-age concrete shrinkage cracking, a new gel-type superabsorbent polymer (SAP) has been developed as an internal curing agent (ICA). This paper investigates the effects of the introduced gel-type ICA dosage and curing conditions on early-age cracking mitigation of concrete. It is found that the cracking area of concrete is greatly reduced when up to 41 kg=mgel ICA is used in concrete with water:cement ratio (w:c) of 0.5, and the internal relative humidity (IRH) of concrete at 7 days can be maintained at 92% or above. The gel-type ICA also is more effective in delaying initial cracking time and lowering the decreasing rate of IRH. It is believed that the superiority of this newly introduced ICA lies not only in its uniform dispersion in concrete but also in its molecular network structures, which contribute to maintaining moisture balance in the nearsurface layer of concrete. This new gel-type ICA provides a new alternative way to control early-age cracking of modern concrete and it has a promising future in concrete construction, especially in windy, drying, and high-temperature areas. © 2017 American Society of Civil Engineers.
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A ceramic membrane bio-reactor (CMBR) process was first used to treat wastewater collected from a campus of Guilin University of Technology (GUT). A CMBR with a submerged flat-sheet ceramic membrane module was designed for a Qmaxof 300 m/d. With a stable flux at about 33 L/mh, the transmembrane pressure was maintained at 10 kPa until the end of the experiment. The results showed that the CMBR process is a robust system capable of producing high-quality service water from campus wastewater. By using the CMBR process, the treated water met the Chinese national standards for landscaping irrigation. © IWA Publishing 2017.
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Ce: Y3Al5O12(Ce-YAG) phosphors-in-glass (PiG), which serves as both luminescent convertor and encapsulating material in the remote white light-emitting diodes (LEDs), has become a promising research field. However, the challenges in processing and mechanical strength still remain due to its submillimeter thickness. Herein, a novel transparent Ce-YAG PiG thick film was coated on a common glass substrate through conventional screen printing process and subsequent heat treatment. The introduced commercial Ce-YAG phosphors almost kept intact in a lead-free glass matrix. The microstructures and luminescent properties of as-prepared samples were investigated systematically. White LED device was also fabricated via mounting the optimal sample on the InGaN blue-emitting chips, which yielded bright white light with considerable luminous efficiency and color quality. The resulting screen-printed Ce-YAG PiG thick film will be a promising candidate for applications in the high-power remote white LEDs. © 2017 Elsevier B.V.
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As a common pollutant in groundwater, nitrate poses a significant threat to drinking water safety, especially in rural areas. A feasible solution to this problem must be established. In this study, a simple sand bucket was designed to investigate the capability of denitrification with liquor as the carbon source to remove nitrate from pumped groundwater, and the feasibility of the pump-and-treat method. Results showed that addition of a proper amount of liquor enhanced the growth and metabolism of denitrifying bacteria, efficiently reduced the nitrate content in pumped groundwater, and restricted the accumulation of intermediate products. The removal rate of nitrate exceeded 99% and reached about 16.0 mg/L/day when the carbon-to-nitrogen (C/N) ratio was higher than 0.8. The accumulated concentration of nitrite as an intermediate was less than 1.0 mg/L when the C/N ratio was higher than 1.5. However, acetate accumulation was significant. Considering the accumulation of intermediates, the appropriate range of the C/N ratio should be 1.5–1.8. In addition, onset and maintenance of denitrification were not significantly influenced by dissolved oxygen and pH. The pump-and-treat method can provide a convenient and practical channel for household or collective removal of nitrate from pumped groundwater in rural areas because liquor as a household drink is frequently accessible and inexpensive in many areas. © 2017, Springer-Verlag Berlin Heidelberg.
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Duo to the unique luminescent property, thermal conductivity and chemical stability, phosphors/glass composite (Phosphor-in-Glass, PiG) has a huge market application prospect as an alternative to silicon-based phosphor converter for conventional white LEDs, as well as a solution to the heat emission, luminous efficiency, quality, glare, lifetime and other technical problems at the same time. Herein, some key scientific topics in terms of PiG materials were analyzed, such as luminescence properties, transparency, mechanical strength, and mass production; the targeted optimization measures were also comprehensively summarized, including preparation methods (tabletting sintering, melt quenching, and film sintering), material composition design, and the structure optimization of phosphor layers. Generally, this review presents the most recent advances of excellent performance PiG materials, and also prospects their research trend. © 2017, Science Press. All right reserved.
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Cadmium selenide (CdSe) thin films were prepared on indium tin oxide substrate by an alternating cold-hot method, in which cadmium nitrate solution was used as a cold deposition solution, while sodium selenite and potassium borohydride mixed solution was used as a hot deposition solution. The influences of the preparation conditions such as the concentration of Cd(NO3)2, the number of deposition cycle and the cycle time, on the photoelectric performance of the sample under simulated sunlight were explored. The results show that the CdSe thin film prepared under the reaction conditions of 0.06 mol/l Cd(NO3)2at the tenth deposition cycle (30 s per cycle) reaches the highest photovoltage of 0.285 V. Under the simulated solar illumination, the open-circuit voltage and short-circuit currents are 0.419 V and 5.57 mA/cm2, respectively. X-ray diffraction indicates that the strongest diffraction peak at 42.215° of the (111) crystal plane is corresponding to 15.15 nm CdSe nanocrystals. Scanning electron microscopy observation shows that the thickness of the CdSe film is about 200 nm and the size of the spherical and uniformly dispersed nanocrystals is around 50 nm. © The Institution of Engineering and Technology 2017.
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Anode plates have some disadvantages in the electrolysis, such as easy distortion, low current density, high power consumption, et al. In order to solve these problems, the composite coating of MnO2and SnO2was prepared on titanium anode by a simple thermal decomposition method. The surface morphology of the composite coating was characterized by SEM. Results show that the coating is dense and smooth with a layer structure. The properties of composite coating are studied by testing the polarization curve, cyclic voltammetry curves and calculating the voltammetry curve integral area. It is showed that the optimum coating is Sn/Mn with a ratio 6:4 sintering at 450℃. The composite coating anode has much obvious advantages, compared with lead anode, lead silver alloy anode and the titanium anode. Higher purity MnO2has obtained by using the composite coating anode. The voltage is reduced about 0.2 V improved the current efficiency. Therefore, the composite coating anode is suitable for the anode plate of large electrodes. © 2017, Editorial Office of CHINA SURFACE ENGINEERING. All right reserved.
Number of references:

20
Main heading:

Electrodes
Controlled terms:

Anodes  -  Composite coatings  -  Cyclic voltammetry  -  Decomposition  -  Fluidized bed combustion  -  Manganese  -  Manganese oxide  -  Plates (structural components)  -  Silver alloys  -  Sintering   -  Titanium  -  Titanium alloys
Uncontrolled terms:

Cyclic voltammetry curves  -  Electrolytic manganese dioxides  -  High power consumption  -  Low current density  -  Polarization curves  -  Properties of composites  -  Thermal decomposition methods  -  Titanium-based
Classification code:

408.2 Structural Members and Shapes - 521.1 Fuel Combustion - 542.3 Titanium and Alloys - 543.2 Manganese and Alloys - 547.1 Precious Metals - 714.1 Electron Tubes - 801.4.1 Electrochemistry - 802.2 Chemical Reactions - 804 Chemical Products Generally - 813.2 Coating Materials
Numerical data indexing:

Voltage 2.00e-01V
DOI:

10.11933/j.issn.1007-9289.20160830006

Funding Details: 

Number; Sponsor: 2014GXNSFAA118335; Natural Science Foundation of Guangxi Province
Database:

Compendex
120.

Accession number:

20172203715477
Title:

Toxicity of organophosphorus pesticides to Neocaridina denticulate and species sensitivity analysis
Authors:

Zhu, Yan ; Cao, Ying ; Zhang, Ya-Hui ; Zeng, Hong-Hu ; Qin, Li-Tang ; Yan, Zhen-Guang ; Zheng, Lei ; Liu, Zheng-Tao
Author affiliation:


Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology, Guangxi Collaborative Innovation Center for Water Pollution Control and Water Safety in Karst Area, Guilin University of Technology, Guilin; 541004, China
State Key Laboratory of Environmental Criteria and Risk Assessment, State Environment Protection Key Laboratory of Ecological Effects and Risk Assessment of Chemicals, Chinese Research Academy of Environmental Sciences, Beijing; 100012, China
School of Water Science Research, Beijing Normal University, Beijing; 100875, China
Corresponding author:

Zhang, Ya-Hui (zhangyahui@craes.org.cn)
Source title:

Zhongguo Huanjing Kexue/China Environmental Science
Abbreviated source title:

Zhongguo Huanjing Kexue
Volume:

37
Issue:

2
Issue date:

February 20, 2017
Publication year:

2017
Pages:

745-753
Language:

Chinese
ISSN:

10006923
CODEN:

ZHKEEI
Document type:

Journal article (JA)
Publisher:

Chinese Society for Environmental Sciences
Abstract:

Neocaridina denticulate was used as a test organism to investigate the acutetoxicity of 4daysand chronic toxicity of 28days forfive organophosphorus pesticides. Results showed that the 96h-LC50values toNeocaridina denticulatewere 34.100, 846.408, 7.736, 4.132 and 1606.875μg/L for dichlorvos, malathion, parathion, methylparathionand dimethoate, respectively. The 28d NOEC values of dichlorvos, malathion, parathion, methyl-parathionand dimethoatewas 0.991, 7.755, 0.269, 0.222 and 100μg/L, respectively, and the 28d LOEC was 1.388, 15.200, 0.404, 0.333 and 200μg/L, respectively.Neocaridina denticulate was more sensitive to dichlorvos followed by parathionand dimethoate, and less sensitive tomethyl-parathion and malathion. The results in this study would provide a scientific foundation for establishing theaquatic lifecriteria and performing the environment risk assessment for fiveorganophosphoruspesticidesin China. © 2017, Editorial Board of China Environmental Science. All right reserved.
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Abstract:

Activated carbon (AC), the KOH-modified activated carbon (KAC) and mesoporous material SBA-15 before and after pore expansion (SBA-15k) were modified using triethylenetetramine (TETA) and tetraethylenepentamine (TEPA) as modifiers. The CO2adsorption capacities of adsorbents were determined by thermogravimetric method. The results show that at 60°C and the atmosphere of 15% CO2(volume fraction), with the increasing of amine loading amount, the CO2adsorption capacities of AC and KAC decreased gradually. While those of SBA-15 and SBA-15k increase at first stage and decrease subsequently. Cyclic CO2adsorption capacities and mass of the adsorbents show no obvious changes, so the adsorbents have excellent stability. © 2017 Trans Tech Publications.
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Taking into account stage-structure for prey and periodic pulse at different fixed moments, a delayed prey-predator system with Beddington-type functional response was investigated. Applying the small amplitude perturbation method and Floquet's theory, we obtained the sufficient conditions for the local stability, globally asymptotical stability and global attractivity of the prey-extinction periodic solution. Further, by using theories of impulsive differential equation and delay differential equation, we obtained the conditions of the permanence of this system. Finally, examples and numerical simulations are given to show the complex dynamic behaviours of the system. Especially, we find that the impulsive and the time delay play an important role in the permanence of the system. Copyright © 2017 Inderscience Enterprises Ltd.
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Aiming to the fact that it was still ambiguous for the damage distribution mechanism of low-rise steel frame structure, 16 typical low-rise steel frame models were established based on the main research parameters including strong-column factor, column base form and shear-weight ratio of the first floor. Through elastic-plastic time-history analysis under earthquake, the damage distribution mechanism of the low-rise steel frame structure and component was studied by energy balance law. The results show that more than 80% input energy of severe earthquake is absorbed by the component plastic deformation of steel frame structure; The first floor deformation is centralized for low-rise steel frame, the strong-column factor is not less than 1.7 in order to prevent the first floor damage; When the column base is hinge joint, the strong-column factor is advised greater than 2.When the strong-column factor is greater than 3|, the distribution of inter-story displacement for every floor is nearly balance, however, the seismic performance requirements of rigid-joint column is increased, the technological requirements of controlling the height of the beam and joining the beam-column is also increased. © 2017, The Editorial Board of Journal of Basic Science and Engineering. All right reserved.
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Abstract:

The N-doped carbon nanotube was prepared by high-temperature annealing, using the thiosemicarbazide as a nitrogen source. Then, the nitrogen-doped composites (NCNT/S) were coated outside by PEG. The structure and morphology of NCNT/S were detected by X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS), and scanning electron microscope (SEM). The results show that the nitrogen atoms are effectively doped in carbon nanotubes by the high-temperature annealing method, and the carbon nanotube also maintains the intrinsic morphology and structure. Electrochemical test results indicate that the conductive properties of composite materials are enhanced by N-doping. The initial discharge capacity reaches 882.5 mAh·g, and it keeps at 89.46% after 90 cycles. It is further enhanced by PEG-coating, and the initial discharge capacity increases to 1109.7 mAh·g, and the discharge capacity retention ratio is 995.2 mAh·gafter 90 cycles. The N-doping and PEG-coating can significantly improve the electrochemical properties of the CNT/S composite materials. © 2017, Science Press. All right reserved.
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Two low-firing Na2LnMg2V3O12(Ln = Pr, Yb) ceramics were prepared by the conventional solid-state reaction method, and the sintering behavior, phase purity, and microwave dielectric properties were investigated. Both ceramics crystallized in a cubic garnet structure and could be well densified below 900 °C. Na2PrMg2V3O12sintered at 860 °C/4 h had Εr= 12.6, Q × f = 15,040 GHz, τf= −45.1 ppm/°C, and Na2YbMg2V3O12possessed the optimum microwave dielectric properties with Εr= 13.1, Q × f = 22,040 GHz, τf= −59.2 ppm/°C when sintered at 820 °C/4 h. LiCa2Mg2V3O12was chosen as a τfcompensator to tailor the thermal stability of Na2LnMg2V3O12due to the same structure and its large positive τfvalue. Temperature-stable ceramics based on (1−x) Na2LnMg2V3O12–xLiCa2Mg2V3O12were obtained with near-zero τfvalues of +0.5 and −1.6 ppm/°C, respectively, when sintered at 820 °C/4 h. Both compounds did not react with the commonly used silver electrodes. © 2017, Springer Science+Business Media New York.
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(1−x)(K0.5Na0.5)NbO3–xBi(Mg0.5Zr0.5)O3(abbreviated as KNN–BMZ) [x = 0, 0.005, 0.0075, 0.01, 0.015, 0.02] solid solution ceramics were fabricated by an ordinary ceramic sintering technique. The piezoelectric and dielectric properties of ceramics were enhanced significantly through adding Bi(Mg0.5Zr0.5)O3. X-ray powder diffraction analysis certified that the Bi(Mg0.5Zr0.5)O3has diffused into (K0.5Na0.5)NbO3to form a new perovskite structure solid solution. The addition of Bi(Mg0.5Zr0.5)O3depressed the orthorhombic–tetragonal phase transition temperature from 205 to 136 °C and tetragonal–pseudocubic phase transition temperature (Curie point) from 419 to 397 °C. Furthermore, the ceramics exhibited higher relative permittivity and lower dielectric loss than the pure (K0.5Na0.5)NbO3. Especially, when x = 0.0075, the ceramics showed the improved high relative permittivity (Ε ~2024), low dielectric loss (tanδ <3.8%) and thermal stability (ΔΕ/Ε143°C≤ ±10%) over a wide temperature range (143–337 °C). Moreover, when x = 0.005, the piezoelectric constant was improved to d33= 118 pC/N. These results indicated that the BMZ added ceramics have potential applications in piezoelectric and thermal stability devices. © 2017, Springer Science+Business Media New York.
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Abstract:

Green building is an important future development trend of construction industry. Based on the assumption that the developers and owners are rational to some extent, an evolutionary game model of green building demand side is established. Research results on the game model show that the evolutionary stable strategies are closely related to those factors such as incremental cost, incremental revenue and incremental risk. On the basis of this analysis, the simulation model of system dynamics is established and the dynamic changes in behaviors of both sides of game can be analyzed by data simulation analysis. Simulation results further validate the theoretical analysis results from the evolutionary game model of green building demand side. To promote the developments of green building projects, it is very important to increase the incremental revenue of developers and owners in the green building projects. © 2017, Editorial Office of China Civil Engineering Journal. All right reserved.
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Two-stage prediction (TSP) model had been developed to predict toxicities of mixtures containing complex components, but its prediction power need to be further validated. Six phenolic compounds and six heavy metals were selected as mixture components. One mixture (M1) was built with equivalent-effect concentration ratio and four mixtures (M2–M5) were designed with fixed concentration ratio. In M1–M5, the toxicities were well predicted by TSP model, while CA overestimated and IA underestimated the toxicities. In M1–M5, compared with the actual mixture EC50 value, the prediction errors of TSP model (13.9%, 17.9%, 19.2%, and 17.3% and 15.8%, respectively) were significantly lower than those in the CA (higher than 30%) and IA models (20.9%, 33.0%, 20.6%, 21.8% and 12.5%, respectively). Thus, the TSP model performed better than the CA and IA model. © 2017, Springer Science+Business Media New York.
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The effect of decapitation on enhancing plant growth and Cd accumulation in Celosia argentea Linn. was evaluated using a pot experiment. Decapitation significantly enhanced the growth of C. argentea. The numbers of branch and leaf in the decapitated plants (DP) were significantly higher than those in undecapitated plants (UDP, p < 0.05). Decapitation increased the biomass by 75%–105% for roots, 108%–152% for stems, and 80%–107% for leaves. Although the transpiration and photosynthesis rates were not significantly different between DP and UPD, decapitation significantly increased the total leaf area and total transpiration per plant (p < 0.05). The higher total transpiration per plant resulted in a higher leaf Cd concentration in DP. DP accumulated Cd in shoots (197, 275, and 425 μg plant) that were 2.5–2.8 times higher than UDP (78, 108, and 152 μg plant), with the soils containing 1, 5, and 10 mg kgCd. Results suggested that decapitation is a novel and convenient method to improve the phytoextraction efficiency of C. argentea in Cd contaminated soils.
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LiNi0.5Mn1.5O4cathode material was prepared by a sol-gel method, and subsequently coated with ZnF2as a buffering layer.The obtained products were characterized by XRD, SEM and TEM.The results show that the treatment of ZnF2coating does not change the structure of LiNi0.5Mn1.5O4.The LiNi0.5Mn1.5O4coated with 2% ZnF2(based on mass of LiNi0.5Mn1.5O4) results in the formation of a homogeneous ZnF2layer of about 7 nm in thickness.The electrochemical performances of the pristine LiNi0.5Mn1.5O4and LiNi0.5Mn1.5O4with various amount of ZnF2(1%, 2%, and 3%) were investigated.It is found that coated ZnF2can weaken the interaction between the electrolyte and LiNi0.5Mn1.5O4and remarkably stabilize the electrode surface, thus improving the electrochemical performances of LiNi0.5Mn1.5O4.As a result, LiNi0.5Mn1.5O4with an optimized coating of 2% ZnF2exhibits the best electrochemical cycling stability and rate performance.The discharge capacity of the sample reaches up to 109.0 mA·h/g with 79.7% capacity retention at 0.2 C after 200 cycles.In addition, that is 94.2 mA·h/g and remains 85.6% of its initial discharge capacity after 500 cycles at 5 C. © 2017, Editorial Office of FINE CHEMICALS. All right reserved.
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Compared to conventional vapour detection instruments, new means of GPS water vapor detecting with high temporal and spatial resolution, without calibration, low cost, suitable for wide range of promotion. And then GPS water vapor detecting play a positive role in the surviving of heavy rain, hail and other severe weather. Inversion of atmospheric water vapor using GPS accurately (GPS-PWV) needs to have accurate the Weighted Mean Temperature (Tm), literature studies have shown Tm that precise calculations need to establish local optimization model. On May 8, 2016, the world tourist destinations Yangshuo has sustained heavy rain, flood was once the county seat of West Street, the main street flooded, which greatly threaten people’s personal and property safety, serious impact on the local tourism industry, causing huge economic losses. Therefore, accurately predicting GPS-PWV in Guilin region and predicted rainfall becomes more important, and to accurately compute GPS-PWV it is necessary to establish the region’s weighted average model. This Guilin weighted average atmospheric temperature model establishment and analysis research has scientific significance and practical value. The mainly research contents and results are: weighted average temperature model was established for Guilin. Sounding using radiosonde station in Guilin region 2010–2015 data, set up a monthly, quarterly and annual single station (Tm) model, and comparison with the existing (Tm) models. Results showed that, compared to this Tm model and the traditional Tm model accuracy is significantly improved, the BIAS of the model for −2.1670, MAE for 2.1670, RMSD for 1.4721, the models used in GPS-PWV can meet the requirements of GPS meteorology inversion of atmospheric water vapor. © Springer Nature Singapore Pte Ltd. 2017.
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High voltage LiNi0.5Mn1.5O4cathode material was prepared by two steps solid-state method with additive PEG dispersant. XRD, SEM, XPS and electrochemical tests have been carried out, and the results show that the PEG can promote the pyrolysis of MnO2and limit the impurities formation. The secondary particle can also be effectively restrained in the pre-calcination of MnO2and NiO, and the effect can be last to the final product. The capacity from Mn/Mncouple was reduced and the whole capacity can reach 140.7 mAh gwith the retention rate of 81.33% after 100 cycles at 0.2C. Meanwhile, the product has better rate performance and surface stability than those prepared by traditional two-step solid-state method. © 2017 Elsevier B.V.
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Abstract:

The vegetation in the desert area of the north part of East Junggar, Xinjiang, is typical soil gravel hungriness. Seriphidium terrae-albae (Krasch) Poljak is dominant floral community in the area with a coverage of 20%-25%. In order to probe into the effectiveness of phytogeochemical prospecting in the desert area, the authors chose the Kalatongke Cu-Ni deposit, Xilekuduke Cu-Mo deposit and Aketasi Au-Cu deposit as examples, and studied the phytogeochemical characteristics of Seriphidium terrae-albae (Krasch) Poljak which grows at the surfaces of these deposits and checked the relationship with mineralization. These three deposits are hidden deposits buried in the desert. The results show that: firstly, there is a botanogeochemical composite anomaly above each of the three ore deposits, and the anomalous element combinations are Cu, Ni, As, Ag, Pb, Bi, Sn, Sb for the Kalatongke Cu-Ni deposit, Mo, Cu, Au, W, Bi, Sn, Mn, Hg, Sb, As, B for the Xilekuduke Cu-Mo deposits, and Au, Cu, Hg, Mo, Zn, As, Sb, Ag for the Aketasi Au-Cu deposit; second, the anomaly width is lager than that of the ore body or the mineralization belt; and third, the anomalies are characterized by consistence and zonation. The results suggest that botanogeochemical anomalies are useful in detecting ore mineralization, distinguish types of ore mineralization and depth of burial, and can be used in prospecting operations. © 2017, Science Press. All right reserved.
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A series of Na2xBa1-xLi2Ti6O14(x = 0.1, 0.2, 0.3, 0.4) ceramics were prepared by conventional solid-state reaction method. The effects of Nasubstitution on sintering behavior, crystal structure and microwave dielectric properties of Na2xBa1-xLi2Ti6O14were studied. Nasubstitution effectively lowered the sintering temperature of BaLi2Ti6O14to 950 °C and successfully adjusted τfvalue to shift toward the positive side. The microwave dielectric properties were investigated in terms of ionic polarization, packing fraction, bond valence, and octahedral distortion. All ceramics were well densified at 950 °C for 4 h and the best microwave dielectric properties were achieved at x = 0.2 with Εr = 31.2, Q × f = 26,500 GHz (at 7.3 GHz), and τf = +1.13 ppm/°C. The chemical compatibility with the Ag electrode was also studied on Na2xBa1-xLi2Ti6O14ceramics. © 2017 Elsevier B.V.
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Metallogenic structure investigation is an important method in prospecting of crisis mines. The metallogenic tectonic system of the Yinan Au-Cu deposit is constructed on the basis of geological and tectonic geochemical survey, tectonic alteration zone mapping and compilation of the previous exploration data. It is evident that the Jinchang, Tongjing and Yinshanzhuang plutons control the distribution of the rich ores in the Jinchang and Tongjing mining districts; the multi-layered sliding belts in the Upper Proterozoic and Cambrian near the contact zone with the intermediate and acidic intrusions control the stratiform Au-Cu ore bodies; whereas the secondary high-angle NNE trending and NWW-NW trending faults far away from the contact zone are hosts of the tectonic altered rock type gold copper ores. The Duijinshan section is not typical porphyry gold mineralization, but the structural altered rock type gold mineralization located inside of the porphyry and controlled by the NWW-NW trending fractures. The unconformity between the Tumen Group and Taishan Group is also an important ore-controlling interface and worthy attention of future prospecting. The depth of mineralization in the area is obviously related to the buried depth of the Taishan Group. © 2017, Science Press. All right reserved.
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Abstract:

To exploit the resource of methane hydrate, it is crucial to understand the mechanical behavior of hydrate-bearing sediments. In this paper an elastoplastic constitutive model is developed for describing the mechanical behavior of gas hydrate-bearing soils (GHBS). To address the effect of the hydrate occurrence habits, the concept of the effective degree of saturation of the gas hydrate is introduced, and the effective stress stresses are redefined for describing the mechanical response of the GHBS. Within this context, a yield or loading function is developed while considering the bonding effect of gas hydrate; thus, the yield function can expand or shrink as gas hydrate forms or dissociates. To describe more realistically the mechanical behavior of the GHBS, a nonassociative flow rule is proposed by assuming the dilatancy to be a function of bonding stresses, suction stress, and stress ratio. The proposed model is applied to analyze the mechanical responses of the GHBS with different hydrate occurrence habits under different environmental loadings. It is demonstrated that the proposed model can well capture the main features of the mechanical behavior of GHBS, including the hydrate-induced enhancements of stiffness, strength and dilatancy, the unsaturation-related characteristics, and the hydrate occurrence habits dependency, showing that the proposed model is capable of describing the mechanical behavior of GHBS due to hydrate dissociation or under other environmental loadings. © 2017 American Society of Civil Engineers.
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Low temperature cofired ceramics technology (LTCC) has been widely studied and used in wireless communication because of their outstanding capability for device miniaturization and integration. However, many commercial microwave dielectric materials have high sintering temperatures that pose challenge for cofiring with inner electrodes. Herein, two brannerite vanadate LiMVO6(M = Mo, W) ceramics with intrinsically low sintering temperatures were prepared. Dense and stable LiMVO6(M = Mo, W) ceramics could obtained at 640 °C for LiMoVO6and 700 °C for LiWVO6. Favorable microwave dielectric properties were also obtained with Εr = 13.3, Q × f = 12,460 GHz, and τf = +101.0 ppm/°C for LiMoVO6and Εr = 11.5, Q × f = 13,260 GHz, and τf = +163.8 ppm/°C for LiWVO6. Moreover, the relationship between crystal structure and microwave dielectric properties was studied by means of packing fraction, bond valence, and octahedral distortion. Their chemical compatibility with the metal electrodes were confirmed. © 2017 Elsevier Ltd
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Abstract:

Complex network as a key approach to understanding many complex systems, such as biological, chemical, physical, technological and social systems, is ubiquitous in nature and society. Synchronization of large-scale complex networks is one of the most important issues in network science. In the last two decades, much attention has been paid to the synchronization of complex dynamic networks, especially the meso-scale networks. However, many real networks consist of even hundreds of millions of nodes. Analyzing the synchronization of such large-scale coupled complex dynamic networks often generate a large number of coupled differential equations, which may make many synchronization algorithms inapplicable for meso-scale networks due to the complexities of simulation experiments. Coarse graining method can map the large-scale networks into meso-scale networks while preserving some of topological properties or dynamic characteristics of the original network. Especially, the spectral coarse-graining scheme, as a typical coarse graining method, is proposed to reduce the network size while preserving the synchronization capacity of the initial network. Nevertheless, plenty of studies demonstrate that the components of eigenvectors for the eigenvalue of the coupling matrix, which can depict the ability to synchronizing networks, distribute unevenly. Most of the components distribute concentrically and the intervals are small, while some other components distribute dispersedly and the intervals are large, which renders the applications of original spectral coarse graining method unsatisfactory. Inspired by the adaptive clustering, we propose an improved spectral coarse graining algorithm, which clusters the same or the similar nodes in the network according to the distance between the components of eigenvectors for the eigenvalue of network coupling matrices, so that the nodes with the same or the similar dynamic properties can be effectively clustered together. Compared with the original spectral coarse graining algorithm, this method can improve the accuracy of the result of clustering. Meanwhile, our method can greatly reduce algorithm complexity, and obtain better spectral coarse graining result. Finally, numerical simulation experiments are implemented in four typical complex networks: NW network, ER network, BA scale-free network and clustering network. The comparison of results demonstrate that our method outperforms the original spectral coarse graining approach under various criteria, and improves the effect of coarse graining and the ability to synchronize networks. © 2017 Chinese Physical Society.
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In this paper, we have investigated the geometry structures and electronic properties of zigzag silicene nanoribbon with Al-P codoping at different sites using the first-principle calculations. The calculated results show that the Al-dopant site at the edge of a zigzag silicene nanoribbon is more favorable energetically than other Al/P co-doping configurations. While the Al-doping site is moving towards the edge of the nanoribbon, the half metallicity can be tuned. When the doping sites between the Al atom and P atom are exchanged, the half metallicity also can be tuned, which may open a possibility in a spintronics device based on ZSiNRs. © 2017, Springer Science+Business Media New York.
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Abstract:

To whiten random noise and identify coherent noise while preserving the features of seismic events, a hybrid denoising scheme of wavelet-based higher order correlative stacking (HOCS) in the curvelet domain is proposed. The proposed algorithm uses HOCS to isolate the coefficients of seismic events in the curvelet domain. It then removes the noises and recovers signals recorded in noisy environment, without the need to choose an arbitrary threshold; the HOCS method selects a threshold automatically in the curvelet domain. Therefore, with the HOCS, it is possible to capture the features of useful signals with good correlations at all scales and all angles, then to remove the features of coherent noise with disordered correlations. Using interpretive seismic records of karst cavities and hidden sinkhole detections after artificial backfill, we show that the proposed scheme improves noisy seismic data significantly with respect to both signal-to-noise ratio and fidelity. To demonstrate the advantages of this hybrid denoising scheme, a comparison of the performances between different individual denoising methods is investigated for complex seismic records contaminated with different types of noise. Numerical case studies and three field data examples validate the effectiveness of the hybrid denoising scheme proposed in this paper. © 2017 IEEE.
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Abstract:

This paper investigated the effect of Pr6O11addition on the acid resistance of ceramic proppant. Acid resistance of proppants can be improved by introducing Pr6O11into the Al2O3-CaO-MgO-SiO2(ACMS) system. To illustrate and explain the mechanism of acid resistance, the samples were characterized by different techniques, using X-ray powder diffraction (XRD) and scanning electron microscopy (SEM). The phase structure of the specimens was characterized by XRD and SEM-detected microstructures of the specimens. It was observed that with the increase of rare-earth oxide content, the acid solubility of the specimens decreased, and then increased when it reached the minimum value 0.45 wt %. The results of the research show that the improvement of acid resistance with rare-earth oxides was achieved by refining the grain size, strengthening the grain boundary, and turning Ca2Al2SiO7, in which acid resistance is poor, into CaAl12O19, which possesses better acid resistance, and then enhance the acid resistance of the proppants. Furthermore, Pr6O11can form a solid solution with Ca2Al2SiO7and CaAl12O19. The acid resistance of CaAl12O19improves with the increase of solid solubility. In contrast, the acid resistance of Ca2Al2SiO7will decrease after Ca2Al2SiO7forms a solid solution with Pr6O11. © 2017 by the authors.
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Abstract:

(1 − x)(K0.5Na0.5)NbO3-xBi(Cu0.75W0.25)O3(abbreviated as KNN-BCW) [x = 0, 0.005, 0.01, 0.015, 0.02, 0.025] lead-free ceramics were fabricated by a solid state reaction method. The XRD analysis confirmed that Bi(Cu0.75W0.25)O3has diffused into (K0.5Na0.5)NbO3to fabricate a new solid solution with perovskite structure. As x = 0.01, the ceramics exhibited high relative permittivity (Ε ∼ 1121), low dielectric loss (tanδ <2.8%). Especially, good thermal stability (ΔΕ/Ε150 °C≤±15%) was obtained in a broad temperature range from 150 °C to 500 °C as x = 0.025. The results indicated that the addition of Bi(Cu0.75W0.25)O3could enhance the dielectric properties of ceramics. The thermal aging behavior represented that the d33was decreased gradually with increasing the measured temperatures. © 2017
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This study proposes a simple method to fabricate a magnetic self-healing poly(vinyl alcohol) (ms-PVA) composite hydrogel. The obtained ms-PVA hydrogel was characterized by vibrating sample magnetometery and transmission electron microscopy. The self-healing property was investigated using a rheometer and tensile strength tests. Results showed that the ms-PVA hydrogel exhibited an excellent self-healing property and controllable magnetic intensity by adjusting the Fe3O4particle content. The added Fe3O4particles did not participate in hydrogen bond interactions but did cause the magnetic properties of the hydrogel. The hydrogel showed the best self-healing performance when the amount of Fe3O4particles was 5 wt% (based on ms-PVA). The ms-PVA composite hydrogel presents a new application of the PVA hydrogel given its facile fabrication process and excellent performance. © 2017 The Royal Society of Chemistry.
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High concentrations of nitrate-nitrogen (NO3-N) derived from ex situ nitrification phase can inhibit methane production during ex situ nitrification and in situ denitrification bioreactor landfill. A combined process comprised of ex situ simultaneous nitrification-denitrification (SND) in an aged refuse bioreactor (ARB) and in situ denitrification in a fresh refuse bioreactor (FRB) was conducted to reduce the negative effect of high concentrations of NO3-N. Ex situ SND can be achieved because NO3-N concentration can be reduced and the removal rate of ammonium-nitrogen (NH4-N) remains largely unchanged when the ventilation rate of ARB-A2 is controlled. The average NO3-N concentrations of effluent were 470 mg/L in ex situ nitrification ARB-A1 and 186 mg/L in ex situ SND ARB-A2. The average NH4-N removal rates of ARB-A1 and ARB-A2 were 98% and 94%, respectively. Based on the experimental data from week 4 to week 30, it is predicted that NH4-N concentration in FRB-F1 of the ex situ nitrification and in situ denitrification process would reach 25 mg/L after 63 weeks, and about 40 weeks for the FRB-F2 of ex situ SND and in situ denitrification process. Ex situ SND and in situ denitrification process can improve the methane production of FRB-F2. The lag phase time of methane production for the FRB-F2 was 11 weeks. This phase was significantly shorter than the 15-week phases of FRB-F1 in ex situ nitrification and in situ denitrification process. A seven-week stabilization phase was required to increase methane content from 5% to 50% for FRB-F2. Methane content in FRB-F1 did not reach 50% but reached the 45% peak after 20 weeks. © 2017 Elsevier Ltd
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Abstract:

We investigate systematically the vibrational and electron–phonon interaction properties of node-line semimetal Cu3PdN under strain and electron doping by using first-principles calculations. It is found that vibrational modes interact with electrons at the Fermi level isotropically with a three-dimensional character. The phonon frequency and Eliashberg spectral function can be tuned by strain remarkably, and the maximum transition temperature (Tc) predicted is 0.03 K under strain Ε = 0.10. The coexistence of superconductivity and topological physics in Cu3PdN makes it a promising candidate for future quantum computation platform. © 2017, Springer Science+Business Media New York.
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Abstract:

Herein, a concanavalin A (ConA) electrochemical sensor was constructed via a sandwich mode. Firstly chitosan functionalized graphene oxide (CS/GO) composite was introduced on the of glassy carbon electrode (GCE) as the substrate. D–mannose (D-man) was immobilized on the surface of CS/GO via Schiff base reaction. Due to the specific affinity between mannose and ConA, the prepared D–man/CS/GO sensing interface could specifically capture ConA which could further react with mannose residues of HRP and form a sandwich configuration. Based on the catalytic effect of horseradish peroxidase (HRP) to H2O2, a ConA electrochemical sensor with enzyme catalytic amplification was constructed by taking hydroquinone as electrical mediator. The morphology of CS/GO was investigated by transmission electron microscope and Fourier transform infrared spectroscopy. Electrochemical techniques including electrochemical impedance spectroscopy and differential pulse voltammogram (DPV) were used for reveal the characteristics of the sensing platform. Benefit from the high surface area of GO and enzyme catalytic amplification of HRP, the peak current from DPV is linearly dependent on the ConA concentration ranging from 5 × 10to 5 × 10 mol/L with a detection limit of 1.24 × 10 mol/L. The results demonstrated that the proposed sensor might exploit a new direction for determination of ConA. © 2017 Elsevier B.V.
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In this paper, we study a space-time nonlocal diffusion model that reduces to the classical diffusion equation in the local limit. Firstly, we show the uniqueness and existence of the weak solution of the nonlocal model, and study the local limit of the nonlocal model as horizon parameters approach zero. Particularly, it is shown that the convergence is uniform at a rate of O(δ+σ2), under certain regularity assumptions on initial and source data. Next we propose a fully discrete scheme, by exploiting the quadrature-based finite difference method in time and the Fourier spectral method in space, and show its stability. The numerical scheme is proved to be asymptotically compatible so that it preserves the local limiting behavior at the discrete level. Numerical experiments are provided to illustrate the theoretical results. © 2017 Elsevier Ltd.
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Because the later sedimentary cover and destruction of structure and magma intrusion, the residual paleo-oceanic crusts (ophiolite) were regarded as one of the most important indicators of joint belt that has not been identified in southwestern segment of joint belt between Yangtze and Cathaysia plates (so-called Qinzhou-Hangzhou joint belt), which led to serious differences in the boundary of joint belt, tectonic nature and temporal-spatial evolution and so on. Based on systematic field geological survey reveals that there outcrop a series of (metamorphic) intermediate-mafic volcanic rock blocks along both sides of the Cenxi-Wuzhou fault in Cenxi area, the northern margin of Yunkai block. Geochemical results suggest that these (metamorphic) intermediate-mafic volcanic rocks can be divided into three distinct types: (1) metamorphic intermediate-mafic volcanic rocks from the Camellia tree farm in Nuodong town, which are characterized by slightly depleted in large-ion incompatible elements (LILEs) and LREEs and slightly enrichment in high field strength elements and HREEs with no obvious Nb, Ta, P and Ti negative anomaly. These geochemical features show that these metamorphic intermediate-mafic volcanic rocks are N-MORB type tholeiites typical of those formed in mid-ocean ridge tectonic settings and a plagioclase actinolite rock sample yielded a zircon LA-MC-ICP-MS U-Pb concordia age of 443.7 ± 2. 2Ma; (2) metamorphic mafic volcanic rocks from the Dongwei region in Guiyi town, characterized by slightly enrichment in LILEs and flat-slightly enrichment in LREEs with only slight Nb-Ta, P and Ti depletions, which are analogous to those of E-MORB type tholeiites formed in back-arc basin tectonic settings and a plagioclase amphibolite sample yielded a zircon LA-MC-ICP-MS U-Pb concordia age of 441. 3 ± 2. 4Ma; (3) intermediate-mafic volcanic (clastic) rocks from the Baiban-Dashuang region in Anping town, which are characterized by pronounced enrichment in LILEs and LREEs and relatively depletion in HFSEs and HREEs with pronounced Nb-Ta, P and Ti depletion in them. Such signatures display geochemical characteristics of typical subduction-related arc volcanic rocks and an andesitic crystal tuff sample yielded a zircon LA-MC-ICP-MS U-Pb concordia age of 442. 2 ± 3. 7Ma. These results imply that there is an Early Paleozoic paleo-ocean basin in southwestern segment of joint belt between Yangtze and Cathaysia plates (Qinzhou-Hangzhou joint belt), and N-MORB, E-MORB and IAB type intermediate-mafic volcanic rocks in the region were most likely generated in a setting associated with this oceanic lithosphere continued southeastward subduction under the Cathaysian (Yunkai) Block during the Caledonian period.
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Abstract:

Visible-spectrum indexes based methods for detection of vegetation coverage suffer from a dependence solely on color. To address these issues, this paper presents a graph cut and total variation based variational level set segmentation algorithm combining local wavelet texture and prior color. First, the prior color is generated through manual labeling with histogram estimation; local wavelet texture features are extracted using a multi-scale-and-orientation Gabor wavelet transformation followed by local median and entropy filtering. Second, in addition to the energy of color, that of texture is integrated into the variational level set model based on kernel density estimation. To obtain a global optimal solution, the convexity of the proposed energy functional is obtained using relaxation and threshold methods. Finally, a primal-dual algorithm with global relabeling is adopted to accelerate the evolution of level sets. A comparison of segmentation results between our algorithm and state-of-art ones is given. The experiments show that the presented algorithm can effectively reduce the dependence on color, and yields more accurate results for detection of vegetation coverage using remote sensing images. © 2016 IEEE.
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This study tests a hydrogen-based membrane biofilm reactor (MBfR) to investigate simultaneous bioreduction of selected oxidized contaminants, including nitrate (NO3-N), sulfate (SO4), bromate (BrO3), chromate (Cr(VI)) and para-chloronitrobenzene (p-CNB). The experiments demonstrate that MBfR can achieve high performance for contaminants bioreduction to harmless or immobile forms in 240 days, with a maximum reduction fluxes of 0.901 g NO3-N/m·d, 1.573 g SO4/m·d, 0.009 g BrO3/m·d, 0.022 g Cr(VI)/m·d, and 0.043 g p-CNB/m·d. Increasing H2pressure and decreasing influent surface loading enhanced removal efficiency of the reactor. Flux analysis indicates that nitrate and sulfate reductions competed more strongly than BrO3, Cr(VI) and p-CNB reduction. The average H2utilization rate, H2flux, and H2utilization efficiency of the reactor were 0.026 to 0.052 mg H2/cm·d, 0.024 to 0.046 mg H2/cm·d, and 97.5% to 99.3% (nearly 100%). Results show the hydrogen-based MBfR may be suitable for removing multiple oxidized contaminants in drinking water or groundwater.

© 2017, Water Environment Federation. All rights reserved.
Number of references:

29
Main heading:

Groundwater pollution
Controlled terms:

Biofilms  -  Bioreactors  -  Chromium compounds  -  Contamination  -  Efficiency  -  Groundwater  -  Hydrogen  -  Nitrates  -  Oxidation  -  Potable water   -  Reduction
Uncontrolled terms:

Bio reductions  -  Chloro nitrobenzenes  -  Membrane biofilm reactor  -  Oxidized contaminants  -  Removal efficiencies  -  Sulfate reduction  -  Utilization efficiency  -  Utilization rates
Classification code:

444 Water Resources - 444.2 Groundwater - 462.5 Biomaterials (including synthetics) - 802.1 Chemical Plants and Equipment - 802.2 Chemical Reactions - 804 Chemical Products Generally - 804.2 Inorganic Compounds - 913.1 Production Engineering
Numerical data indexing:

Age 6.58e-01yr, Mass 9.00e-06kg, Percentage 1.00e+02%, Percentage 9.75e+01% to 9.93e+01%
DOI:

10.2175/106143016X14609975746686

Funding Details: 

Number; Acronym; Sponsor: 51378368; NSFC; National Natural Science Foundation of China

Number; Acronym; Sponsor: 51408146; NSFC; National Natural Science Foundation of China

Number; Acronym; Sponsor: GUT2011042; GUT; Guilin University of Technology
Database:

Compendex
151.

Accession number:

20171403522141
Title:

Adsorption and Exchange Kinetics of Hydrophilic and Hydrophobic Phosphorus Ligands on Gold Surface
Authors:

Zhuge, X.Q. ; Bian, Z.C. ; Luo, Z.H. ; Mu, Y.Y. ; Luo, K.
Author affiliation:


Guangxi Key Lab. of Universities for Clean Metall. Compreh. Utilization of Nonferrous Metal Resource, Collab. Innov. Ctr. for Explor. of Hidden Nonfer. Metal Depos. and Devmt. of New Mat. in Guangxi, College of Materials Science and Engineering, Guilin University of Technology, Guilin; 541004, China
Source title:

IOP Conference Series: Materials Science and Engineering
Abbreviated source title:

IOP Conf. Ser. Mater. Sci. Eng.
Volume:

170
Issue:

1
Issue title:

3rd International Conference on Advanced Materials Research and Applications, AMRA 2016
Issue date:

February 17, 2017
Publication year:

2017
Article number:

012015
Language:

English
ISSN:

17578981
E-ISSN:

1757899X
Document type:

Conference article (CA)
Conference name:

3rd International Conference on Advanced Materials Research and Applications, AMRA 2016
Conference date:

December 18, 2016 - December 21, 2016
Conference location:

Guangzhou, China
Conference code:

126870
Publisher:

Institute of Physics Publishing
Abstract:

The adsorption kinetics process of hydrophobic ligand (triphenylphosphine, PPh3) and hydrophilic ligand (tris(hydroxymethyl)phosphine oxide, THPO) on the surface of gold electrode were estimated by using electrical double layer capacitance (EDLC). Results showed that the adsorption process of both ligands included fast and slow adsorption processes, and the fast adsorption process could fit the first order kinetic equation of Langmuir adsorption isotherm. During the slow adsorption process, the surface coverage (θ) of PPh3was higher than that of THPO due to the larger adsorption kinetic constant of PPh3than that of THPO, which implied that PPh3could replace THPO on the gold electrode. The exchange process of both ligands on the surface of gold electrode proved that PPh3take the place of THPO by testing the variation of EDLC which promote the preparation of Janus gold, and the theoretic simulation explained the reason of ligands exchange from the respect of energy.. © Published under licence by IOP Publishing Ltd.
Number of references:

21
Main heading:

Ligands
Controlled terms:

Adsorption  -  Electrochemical electrodes  -  Electrodes  -  Gold  -  Hydrophilicity  -  Hydrophobicity  -  Integral equations  -  Kinetics  -  Phosphorus compounds
Uncontrolled terms:

Adsorption kinetics  -  Electrical double-layer capacitances  -  First order kinetic equations  -  Hydrophilic and hydrophobic  -  Langmuir adsorption isotherms  -  Phosphorus ligands  -  Triphenyl phosphines  -  Tris(hydroxymethyl)phosphine
Classification code:

547.1 Precious Metals - 801.4 Physical Chemistry - 802.3 Chemical Operations - 921.2 Calculus - 931 Classical Physics; Quantum Theory; Relativity - 931.2 Physical Properties of Gases, Liquids and Solids
DOI:

10.1088/1757-899X/170/1/012015
Database:

Compendex
152.

Accession number:

20171403522133
Title:

Adsorption of hexavalent chromium onto sisal pulp/polypyrrole composites
Authors:

Tan, Y.Y. ; Wei, C. ; Gong, Y.Y. ; Du, L.L.
Author affiliation:


College of Materials Science and Engineering, Guilin University of Technology, Guilin, China
Shenzhen Youpuhui Pharmaceutical Co. Ltd., Shenzhen, China
Source title:

IOP Conference Series: Materials Science and Engineering
Abbreviated source title:

IOP Conf. Ser. Mater. Sci. Eng.
Volume:

170
Issue:

1
Issue title:

3rd International Conference on Advanced Materials Research and Applications, AMRA 2016
Issue date:

February 17, 2017
Publication year:

2017
Article number:

012007
Language:

English
ISSN:

17578981
E-ISSN:

1757899X
Document type:

Conference article (CA)
Conference name:

3rd International Conference on Advanced Materials Research and Applications, AMRA 2016
Conference date:

December 18, 2016 - December 21, 2016
Conference location:

Guangzhou, China
Conference code:

126870
Publisher:

Institute of Physics Publishing
Abstract:

Sisal pulp/polypyrrole composites(SP/PPy) utilized for the removal of hexavalent chromium [Cr(VI)] from wastewater, were prepared via in-situ chemical oxidation polymerization approach. The structure and morphology of the SP/PPy were analyzed by polarizing optical microscopy (POM), field-emission scanning electron microscopy (SEM)), Energy-dispersive X-ray spectroscopy (EDS) and X-ray photoelectron spectroscopy (XPS), the results indicated SP could be efficient dispersion of PPy. The hexavalent chromium adsorption results indicate adsorption capacity of the SP/PPy were dependent on the initial pH, with an optimum pH of 2.0. The sorption kinetic data fitted well to the pseudo-second order model and isotherm data fitted well to the Langmuir isotherm model. The maximum adsorption capacity determined from the Langmuir isotherm is 336.70 mg/g at 25° C. © Published under licence by IOP Publishing Ltd.
Number of references:

32
Main heading:

X ray photoelectron spectroscopy
Controlled terms:

Adsorption  -  Adsorption isotherms  -  Chemicals removal (water treatment)  -  Chromium  -  Chromium compounds  -  Dispersions  -  Energy dispersive spectroscopy  -  Field emission microscopes  -  Isotherms  -  Optical emission spectroscopy   -  Scanning electron microscopy  -  X ray spectroscopy
Uncontrolled terms:

Adsorption capacities  -  Energy dispersive X ray spectroscopy  -  Field emission scanning electron microscopy  -  In-situ chemical oxidations  -  Langmuir isotherm models  -  Polarizing optical microscopy  -  Pseudo-second order model  -  Structure and morphology
Classification code:

543.1 Chromium and Alloys - 741.3 Optical Devices and Systems - 802.3 Chemical Operations - 803 Chemical Agents and Basic Industrial Chemicals - 804 Chemical Products Generally - 941.4 Optical Variables Measurements - 951 Materials Science
Numerical data indexing:

Temperature 2.98e+02K
DOI:

10.1088/1757-899X/170/1/012007
Database:

Compendex
153.

Accession number:

20171303492650
Title:

Synthesis and investigation on liquid crystal and optical properties of dyads based on triphenylene and perylene
Authors:

Kong, Xiangfei ; Xia, Liting ; Zhang, Haifeng ; Dai, Shengping ; Yu, Caili ; Liu, Zheng ; Mu, Linping ; Wang, Guixia ; He, Zhiqun
Author affiliation:


College of Chemistry and Bioengineering, Guangxi Key Laboratory of Electrochemical and Magnetochemical Functional Materials, Guilin University of Technology, Guilin; 541004, China
School of Physics and Information Engineering, Shanxi Normal University, Linfen; 041004, China
Key Laboratory of Luminescence and Optical Information, Ministry of Education, Institute of Optoelectronic Technology, Beijing Jiaotong University, Beijing; 100044, China
Corresponding author:

Wang, Guixia (2010033@glut.edu.cn)
Source title:

RSC Advances
Abbreviated source title:

RSC Adv.
Volume:

7
Issue:

28
Issue date:

2017
Publication year:

2017
Pages:

17030-17037
Language:

English
E-ISSN:

20462069
CODEN:

RSCACL
Document type:

Journal article (JA)
Publisher:

Royal Society of Chemistry
Abstract:

Four novel mesogenic dyads consisting of a hexa(alkoxy)triphenylene donor that was linked to a perylene tetracarboxylic esters acceptor by the bridges (O-(CH2)2-O), (O-(CH2)6-O), (O-(CH2)10-O) and (O-(CH2)12-O), had been synthesized. Their structures were characterized byC andH nuclear magnetic resonance (NMR), infrared spectroscopy (IR) and elemental analysis (EA). The experimental results of cyclic voltammetry and UV/Vis showed the aliphatic linkage of the donor-acceptor dyads preserved the genuine electrochemical behaviors and light absorption properties of the donor and acceptor units, and the energy level difference between the HOMO of the donor and the LUMO of the acceptor is about 1.94 eV. The differential scanning calorimetry (DSC) traces and polarizing optical microscopy (POM) textures confirmed that all dyads had mesophase. When excited at 443 nm, fluorescence quenching process of the acceptor unit was ascribed to a intramolecular ground-state charge transfer from the donor to it. And the fluorescence quenching varying with the bridge lengths were understood by Dexter-type energy transfer theory. These behaviors of photoinduced intramolecular charge transfer and forming columnar liquid crystal phase made these dyads candidates of new active materials in organic solar cells. © The Royal Society of Chemistry.
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We theoretically investigated the electron-spin transport properties of an antiparallel double δ -magnetic-barrier nanostructure modulated by spin–orbit coupling (SOC), which could be fabricated experimentally by depositing two ferromagnetic stripes with horizontal magnetization on the top and bottom of an InAs/AlxIn1-xAs semiconductor heterostructure. Both Rashba and Dresselhaus SOCs were taken into account, and the transmission coefficient, conductance, and spin polarization calculated analytically by means of the improved transfer matrix method. The electron-spin transport through this nanosystem is found to be strongly dependent on the SOC. The electron-spin polarization is also found to vary with the strength of the SOC, potentially enabling tunable spin filters for use in spintronic applications. © 2017, Springer Science+Business Media New York.
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A new method for synthesizing freestanding PbS-CH3NH3PbI3(MAPI) core-shell nanoparticles (NPs) with enhanced light absorption and photoelectric properties was reported. The transmission electron microscopy (TEM) and energy dispersive spectrometer (EDS) analysis confirmed the core-shell structure of the obtained sample. The Vis-NIR spectra proved the core-shell sample absorbed light both in visible and near infrared region. For comparison, oleic acid/oleylamine molecule capping PbS NPs, MAPI molecule capping PbS NPs, and PbS-MAPI core-shell NPs were used to fabricate Schottky solar cells. PbS-MAPI core-shell NPs based solar cells delivered a photocurrent response from both the PbS and MAPI, and achieved the highest overall PCE. © 2017 Elsevier B.V.
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Analytic solutions of test curve are beneficial to analyze mechanical properties and to understand the reason behind mechanical behaviors of materials. Herein, two relationships about both average true strain and average true stress on necking were obtained. Further, the homogenizing constitutive equation was obtained according to the linear viscoelastic constitutive equation becoming the foundation of solving analytic solutions of material behavior. The applicability of analytic solutions in the entire test range was discussed and improved by experimental results of both uniaxial tension and three-point bending. Analytic solutions of test curve in this work conform well to the experiments. The moduli and strengths of polypropylene/calcium carbonate composites were predicted according to this model. This mathematical model indicates that mechanical behavior of linear viscoelastic material was the outcome of competition between stress-increasing of extension and stress-decreasing of relaxation. It is hoped that the empirical formulae of two routine test curves can bring convenience for an analytical study of mechanical behavior of linear viscoelastic materials. © 2017 Elsevier Ltd
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Synthesis of fluorescent carbide-derived carbons (CDCs) remains a big challenge for material scientists. Herein, we report an unprecedented method for the synthesis of amphiphilic carbide-derived graphene quantum dots (GQDs) from layered Ti3C2TxMXene using solvothermal treatment of Ti3C2TxMXene in dimethylformamide (DMF). Our findings indicate that DMF can simultaneously act as reaction media and nitrogen-doping agent for the formation of highly fluorescent carbide-derived GQDs. The resulted GQDs with uniform size distribution exhibit excellent dispersibility in both hydrophilic solvents (e.g., water, DMF, and ethanol) and in hydrophobic solvents (e.g., chloroform and toluene). With their superior properties of bright and tunable photoluminescence, low cytotoxicity, good photostability and chemical inertness, the carbide-derived GQDs are promising for applications in fluorescent ink, light-emitting composites and cellular imaging as demonstrated in this paper. This work opens a new route towards the large-scale synthesis of high-quality GQDs, paving the way for their versatile applications. © 2017 Elsevier Ltd
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In order to select informative features from a high-dimensional multi-view dataset, we have proposed a feature selection method that simultaneously embedding the low-rank constraint, sparse representation, global and local structure learning into a unified framework. Firstly, we utilize the conventional regression function (i.e. the least square loss function) to form a novel regression framework by introducing a low-rank constraint and a relaxation term. And then we employ an l21-norm regularization term to filter out the redundant and irrelative features. Furthermore, we utilize a hypergraph based regularization term rather than the simple graph to construct a Laplacian matrix that will be used in enhancing the inherent association of data. Besides, we proposed a novel optimization algorithm to solve the objective function. Finally, we feed the reduced data got by the proposed feature selection method into Support Vector Machines (SVM) in term of classification accuracy. The experimental results showed that the proposed method achieved the best classification performance, compared with the state-of-the-art feature selection methods on real multi-view dataset. © 2017 Elsevier B.V.
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A new KCoO2-type layered nitride CaTiN2in an orthorhombic distorted structure was successfully synthesized. Black CaTiN2compound was prepared by the high emperature solid-state reaction at 1573 K using starting materials Ca3N2and TiN in tungsten crucibles under reductive atmosphere of mixed 6% H2-94% N2gas. The product were washed by using methanol solution of NH4Cl to remove the impurity CaO and dried in the vacuum oven. Comparison of cell parameters between the orthorhombic CaTiN2and the tetragonal SrTiN2suggests that both CaTiN2and SrTiN2could have KCoO2-type layered structures except for the low symmetry for the Ca-phase. This was further evidenced by the plate-like morphology of CaTiN2. Rietveld refinement of CaTiN2was performed based on the PXRD data using an orthorhombic structural model that was derived from the tetragonal structure of SrTiN2. No apparent PO effect was observed in NPD data therefore the final Rietveld analysis was performed on the NPD data only. Complex impedance plots of the CaTiN2ceramic display single semicircular arcs at each temperature, which perfectly start from the origin.
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Abstract:

The Early Cretaceous magmatic rocks in Ningwu basin are composed of basic to intermediate volcanic and andesitic porphyry rocks. Based on detailed study of the zircon U-Pb age, petrological, mineralogical and geochemical data, the characteristics of the magma system, the petrogenesis of different rock types and the nature of the mantle source were discussed to provide new constraints on the origin and tectonic setting of the Mesozoic Ningwu basin. The zircons from pyroxene diorite porphyry yield a U-Pb age of 128. 9Ma. Longwangshan volcanic rocks are rich in K, Si and poor in Ca, Mg, whereas Dawangshan volcanic rocks and andesite porphyry are rich in Na. The volcanic rocks and andesitic porphyry are all enriched in LILE and have a slightly depletion of HFSE with negative Ti, Nb, Ta anomaly. Sodic Dawangshan volcanic rocks have slightly lower ISr(0. 70544 ∼ 0. 70768), higher Sr content and Mg. Phenocrysts of plagioclase in pyroxene diorite porphyry display disequilibrium and in-situ zircon Hf isotopes ϵ(t) = -6. 2 ∼ + 0.6, indicating magma mixing process. ISr(t) =0.70525 ∼0.70774, ϵNd(t) = - 8. 2 ∼ -4.1 of the Cretaceous volcanic and andesitic porphyry rocks in Ningwu. The K-rich and Na-rich rocks were generated by melting of enriched lithospheric mantle then the melts mixed with lower crust Kongling grey gneiss and metabasite respectively. The mantle source of the K-rich and Na-rich rocks contain rutile and clinopyroxene respectively. They may form in the stretching environment with lithospheric mantle upwelling and small extent of partial melting, then the partial melts quickly underplayed and heated the grey gneiss and amphibolite base, mixing with its melts.
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Abstract:

High quality wurtzite Cu2ZnSnS4(W-CZTS) nanocrystals (NCs) could be easily obtained by a simple green one-pot reaction process. Forming mechanism of the nanocrystals was investigated by XRD and Raman characterization. It demonstrated that forming W-CZTS started with nucleation of Cu2S, then Sndiffused into Cu2S to form the Cu2SnS3, finally Zndiffused into Cu2SnS3to obtain W-CZTS. The optical and photocatalytic results of the W-CZTS NCs indicated that W-CZTS nanocrystals with copper-poor composition showed a better photocatalytic activity (the degradation of MB (methylene blue) could reach up to 81.79%). Moreover, this non-injected one-pot method could be further popularized and become a common approach to synthesize other quaternary wurtzite Cu2MSnS4(M = Fe, Co, Ni, Mn, Mg) nanocrystals. © 2017 Elsevier Ltd
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Abstract:

A series of low-firing Li4(1+x)WO5(x = 0.02, 0.04, 0.06, 0.08) ceramics were prepared using the solid-state reaction method. Effects of excess lithium on the crystal structure, sintering behavior, and microwave dielectric properties were studied. For x < 0.06 samples, only a single Li4WO5phase was formed, while a secondary phase detected as Li6WO6appeared in the x = 0.08 sample. The relative density increased obviously with increasing amount of excess lithium, resulting in the remarkable increase in quality factor. The sample with x = 0.04 sintered at 950°C obtained a high relative density of ∼95.1% and good microwave dielectric properties with Εr ∼ 9.5, Q × f ∼ 50200 GHz (at 12.2 GHz), τf ∼ −3.2 ppm/°C. © 2017, The Minerals, Metals & Materials Society.
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Spinel LiMn2O4is an attractive cathode material for rechargeable lithium-ion batteries. However, its cycling and rate performance need further improvement. Herein, we present a novel LiMn2O4hollow microsphere cathode fabricated via a simple solid-state reaction utilizing MnO2hollow microspheres and LiOH[rad]H2O as the reactants. Interestingly, the as-prepared LiMn2O4hollow microspheres are assembled by LiMn2O4octahedral nanoparticles with exposed {111} planes, exhibiting abundant void spaces for the stress buffering and larger diffusion coefficient (1.570 × 10cms) for fast lithium ion transfer as compared to the simply aggregated LiMn2O4nanoparticles. As a result, the LiMn2O4hollow microspheres exhibit much improved cycling stability and deliver a specific discharge capacity of 86.3 mAh gat a high rate of 10C, higher than that of the aggregated LiMn2O4(73.9 mAh g). Our work suggests that the electrochemical performance of LiMn2O4cathode can be manipulated by the design of unique hollow sphere structure. © 2017 Elsevier Ltd
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Abstract:

Not only hydrate amount but also occurrence habits of hydrate in sediments influence the mechanical characteristics of gas hydrate-bearing sediments (GHBS). In constitutive models proposed recently, however, the influence of occurrence habits is not considered. Based upon the influence mechanism of occurrence habits of hydrate on mechanical behaviors of GHBS, a novel concept, called effective saturation of hydrate, is proposed to address the influence of occurrence habit of hydrate. Referring to the statistical damage constitutive model for GHBS by previous researchers, a statistical damage constitutive model considering occurrence habits of hydrate is developed. In this model, the strengths of microelements for GHBS are assumed to obey the Weibull distribution, and the strength of microelement is calculated using the Drucker-Prager strength criterion. A modified empirical formula of elastic modulus is suggested to consider the effect of hydrate saturation and testing confining pressure. Meanwhile, the relationships between model parameters m and F0, hydrate saturation shand confining pressure σ3are analyzed; then the fitting expressions are furtherly proposed. Finally, it is demonstrated that this model can simulate well the stress-strain curves of GHBS, and has capacity of reflecting the stiffness, strength and softening characteristics of GHBS. © 2017, Science Press. All right reserved.
Number of references:

33
Main heading:

Gas hydrates
Controlled terms:

Bearings (machine parts)  -  Constitutive models  -  Hydration  -  Rock pressure  -  Sediments  -  Stress-strain curves  -  Trace elements  -  Weibull distribution
Uncontrolled terms:

Confining pressures  -  Damage  -  Effective saturation  -  Gas hydrate bearing sediments  -  Hydrate bearing sediments  -  Mechanical characteristics  -  Occurrence habit  -  Statistical damage constitutive model
Classification code:

483 Soil Mechanics and Foundations - 502.1 Mine and Quarry Operations - 522 Gas Fuels - 601.2 Machine Components - 921 Mathematics - 922.2 Mathematical Statistics
DOI:

10.16285/j.rsm.2017.01.002

Funding Details: 

Number; Acronym; Sponsor: 11562007; NSFC; National Natural Science Foundation of China

Number; Sponsor: 2014GXNSFBA118236; Natural Science Foundation of Guangxi Province

Number; Acronym; Sponsor: 51239010; NSFC; National Natural Science Foundation of China

Number; Acronym; Sponsor: 51309055; NSFC; National Natural Science Foundation of China
Database:

Compendex
165.

Accession number:

20171203454559
Title:

Highly sensitive analysis of organometallic compounds based on molecularly imprinted electrochemical sensors
Authors:

Wei, Xiaoping ; Wu, Ting ; Yuan, Yali ; Ma, Xionghui ; Li, Jianping
Author affiliation:


College of Chemistry and Bioengineering, Guilin University of Technology, Guilin; 541004, China
Corresponding author:

Yuan, Yali
Source title:

Analytical Methods
Abbreviated source title:

Anal. Methods
Volume:

9
Issue:

11
Issue date:

March 21, 2017
Publication year:

2017
Pages:

1771-1778
Language:

English
ISSN:

17599660
E-ISSN:

17599679
Document type:

Journal article (JA)
Publisher:

Royal Society of Chemistry
Abstract:

A highly sensitive molecularly imprinted electrochemical sensor constructed by a novel microporous metal-organic-framework for the detection of organometallic compounds was developed. A monolayer of 4-aminothiophenol (4-ATP) was self-assembled on the surface of a gold electrode, followed by electropolymerization of the 4-ATP-functionalized gold nanoparticles (Au NPs) in the presence of template molecules (thimerosal), forming a microporous molecularly imprinted polymeric (MOF-MIP) film. The obtained MOF-MIP film was characterized by cyclic voltammetry (CV), alternating current impedance spectroscopy, and scanning electron microscopy (SEM), exhibiting a higher specific surface area, faster rate of electron conduction, and more accessible imprinted molecular cavities compared with the MIP film prepared without Au NPs. Therefore, the MOF-MIP electrochemical sensor exhibited a significantly enhanced sensitivity. Thimerosal was determined in the range of 0.8-80 pM with the detection limit of 0.035 pM. The sensor was successfully applied to determine the amount of thimerosal in chloramphenicol eye drop samples, giving rise to further applications in the food industry and environmental field. © 2017 The Royal Society of Chemistry.
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Abstract:

The magnetically confined semiconductor heterostructure (MCSH) is often used as the momentum filter due to an essentially 2-D process for the electronic tunneling. Taking a typical MCSH into account, we theoretically investigate how to manipulate such momentum filters by the δ-doping technique. The momentum-filtering efficiency can be tuned because of the δ-doping dependence of the electron transmission. The involved MCSH can be employed as a controllable momentum filter. © 2017 IEEE.
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Rod-like mesoporous SBA-15 silica particles were surface modified by different silane coupling agents firstly, then polymethyl methacrylate (PMMA) was prepared in the confined nanopores of the SBA-15 via activators regenerated by electron transfer for atom transfer radical polymerization (ARGET ATRP). The PMMA/SBA-15 nanocomposites and PMMAs inside the nanopores were characterized by X-ray powder diffraction (XRD), scanning electron microscopy (SEM), transmission electron microscopy (TEM), nitrogen adsorption measurements, gel permeation chromatography (GPC), fourier transform infrared spectroscopy (FT-IR), thermogravimetry analysis (TGA), proton magnetic resonance (H NMR), and differential scanning calorimetry (DSC), respectively. The results demonstrated that the nanopores of SBA-15 could serve as nanoreactors and had great confinement effects on the MMA polymerization. The morphology of PMMAs obtained in the channels was similar to that of intrinsic structure of SBA-15. The thermal stability, molecular weights, isotacticity of PMMAs inside the pores were all increased significantly compared to the conventional PMMA by ARGET ATRP, while broadened the polydispersity index (PDI) values and reduced the syndiotacticity. © 2017 Elsevier Ltd
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Abstract:

Bagasse activated carbon (AC) and the new type of activated carbon (KAC) prepared with reactivation method of ZnCl2-KOH were modified with triethylenetetramine (TETA) and tetraethylenepentamine (TEPA). The as-modified adsorbents for CO2separation were investigated by thermal gravimetric analysis (TGA), Fourier transform infrared spectroscopy (FTIR), elemental analysis, N2adsorption–desorption, as well as scanning electron microscopy (SEM). When the content of amine group is 5%, the CO2adsorption quantity of TEPA-loaded adsorbents reaches the highest at 60 °C (3.62 mmol/g for KAC and 1.98 mmol/g for AC, respectively). With a more abundant pore structure, KAC is more suitable for amine modification and its adsorption capacity of CO2is higher than that of AC after amine modification. Cyclic adsorption–desorption tests showed satisfactory regenerations for the modified adsorbents. Compared with other adsorbents, such as activated carbon, microporous zeolite, and mesoporous molecular sieve reported in literature, the new adsorbent prepared from the by-product of sugar industry has good performance (1.05–3.14 mmol/g larger than those of others) under the same conditions (60 °C and 15% partial pressure). The results are expected to provide scientific basis for the practical application. © 2017, Springer International Publishing Switzerland.
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Abstract:

Lithium/sulfur (Li/S) batteries are one of the rechargeable batteries with high theoretical special capacity and high theoretical energy density. The gaseous-phase, silica (GPSiO2)-coated sulfur composites with different weight ratios were synthesized through solid-state fusion method as a novel cathode material for Li/S batteries. X-ray diffraction, scanning electron microscopy, thermogravimetric analysis, and electrochemical testing methods were conducted to investigate the effect of gaseous-phase silica/sulfur composites on electrochemical performance. Results indicate that the composites have flocculent structure. The initial specific capacity of the GPSiO2/S-3:7 composite is up to 1610 mA h gat 0.1 C, which is the highest in the different ratio composites and is approximately 96% of sulfur utilization. The specific capacity was maintained at 814 mA h gafter the 50th cycle. The GPSiO2/S-3:7 composite has the lowest impedance. © 2017, Springer Science+Business Media New York.
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Abstract:

Aiming at the low accuracy of DV-Hop localization algorithm in three-dimensional localization of wireless sensor network, a DV-Hop localization algorithm optimized by adaptive cuckoo search algorithm was proposed in this paper. Firstly, an improved DV-Hop algorithm was proposed, which can reduce the localization error of DV-Hop algorithm by controlling the network topology and improving the method for calculating average hop distance. Meanwhile, aiming at the slow convergence in traditional cuckoo search algorithm, the adaptive strategy was improved for the step search strategy and the bird's nest recycling strategy. And the adaptive cuckoo search algorithm was introduced to the process of node localization to optimize the unknown node position estimation. The experiment results show that compared with the improved DV-Hop algorithm and the traditional DV-Hop algorithm, the DV-Hop algorithm optimized by adaptive cuckoo search algorithm improved the localization accuracy and reduced the localization errors.
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Abstract:

New conceptions of developing various nanostructure materials supported on conductive substrates are urgently required for additive-free integrated electrodes for lithium ion batteries (LIBs). In this work, Mo-doped SnS2-based nanosheets were directly grown on a conductive substrate, carbon cloth, via a facile hydrothermal method. Significantly, the as-synthesized samples possess a three-dimensional network structure consisting of interconnected nanosheets, which can be directly employed as additive-free integrated electrodes for LIBs. The as-obtained CC@Sn0.9Mo0.1S2nanosheets exhibit initial high discharge and charge capacities of 2033.6 and 1869.8 mA h gat a current density of 1 A g, with a coulombic efficiency of 91.9%. A high reversible discharge capacity of 1950.8 mA h gis obtained after 200 cycles. Moreover, a high reversible capacity of 914.5 mA h gis achieved even at a high current density of 5 A g, which significantly exceeds the theoretical capacity of commercial graphite and reversible capacity of SnS2. A full lithium ion battery was assembled composed of the CC@Sn0.9Mo0.1S2anode and a commercial LiCoO2cathode, which also delivered high capacity and cycling stability. The excellent electrochemical lithium storage performance of Mo-doped SnS2could be attributed to the molybdenum doping, which limited the number of layers of the nanosheets, enlarged the interlayer spacing and generated rich defects. © The Royal Society of Chemistry.
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Abstract:

This paper proposes a novel occlusion detection method for urban true orthophoto generation. In this new method, occlusion detection is performed using a ghost image; this method is therefore considerably different from the traditional Z-buffer method, in which occlusion detection is performed during the generation of a true orthophoto (to avoid ghost image occurrence). In the proposed method, a model is first established that describes the relationship between each ghost image and the boundary of the corresponding building occlusion, and then an algorithm is applied to identify the occluded areas in the ghost images using the building displacements. This theory has not previously been applied in true orthophoto generation. The experimental results demonstrate that the method proposed in this paper is capable of effectively avoiding pseudo-occlusion detection, with a success rate of 99.2%, and offers improved occlusion detection accuracy compared with the traditional Z-buffer detection method. The advantage of this method is that it avoids the shortcoming of performing occlusion detection and true orthophoto generation simultaneously, which results in false visibility and false occlusions; instead, the proposed method detects occlusions from ghost images and therefore provides simple and effective true orthophoto generation. © 1980-2012 IEEE.
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Abstract:

In the paper, relativistic ponderomotive force acceleration of electrons in weak inhomogenous underdense plasma is investigated. The results shown that, in interaction of ultraintense laser and the plasma, due to the influence of relativistic ponderomotive force, laser beam presents self-focusing, and electrons are accelerated obviously. Initially, electron energy presents a fluctuation variation along the propagation distance, then the fluctuation will weaken gradually, finally it trend to a steady state and the electrons acquire a high net energy. Compared with homogeneous plasma, electron energy would increase and its vibration length becomes short in weak inhomogeneous underdense plasma. Moreover, the high-energy electrons can be easily extracted by the relativistic ponderomotive force, the results may offer some useful theoretical proof for the design of new accelerators. © 2017 The Authors
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A low firing microwave dielectric ceramic with the composition of CaWO4-2Li2WO4was prepared by the solid-state reaction method. The phase composition, microstructure and microwave dielectric properties of ceramics were studied by X-ray diffraction (XRD), scanning electron microscopy (SEM) and network analyzer. The CaWO4-2Li2WO4ceramics sintered at 740 °C for 4 h possessed the superior comprehensive performance with relative permittivity (Εr) of 6.10, quality factor (Q × f) of 62400 GHz and temperature coefficient of resonant frequency (τf) of −100.1 ppm/°C. The CaWO4-2Li2WO4dielectric ceramics were chemically compatible with silver (Ag) electrode, indicating that CaWO4-2Li2WO4ceramics might be a promising candidate for low temperature co-fired ceramic (LTCC) devices. © 2017 Elsevier Ltd
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Abstract:

The Shanhu orefield, located in the northeastern Guangxi province, is an important part of W-Sn polymetallic metallogeny in the Nanling region. The Shanhu W-Sn deposit is spatially associated with the Yantianling granite. LA-ICPMS zircon U-Pb dating of the Yantianling granite yields Late Cretaceous ages of 100.9 ± 2.2 Ma and 100.8 ± 2.3 Ma. Hydrothermal muscoviteAr/Ar dating yields plateau ages of 102.7 ± 1.7 Ma and 100.8 ± 0.7 Ma. This date coincides well with the LA-ICPMS zircon U-Pb age of the Yantianling granite, indicating a spatial-temporal link between the W-Sn mineralization and the granitic magmatism. In combination with regional geological data, it is suggested that a Late Cretaceous mineralization event related to granitic magmatism occurred in the Nanling region, which might have resulted from regional lithospheric extension. © 2017 Elsevier B.V.
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Activated carbon (AC) was prepared from bagasse using ZnCl2as the activator. The new type of activated carbon (KAC) was prepared from AC using KOH as the second activator. CO2adsorption/desorption properties were determined by thermal gravimetric analysis method (TGA). The activated carbon materials were characterized by Fourier transform infrared spectroscope (FTIR), N2adsorption-desorption and scanning electron microscope (SEM). The results showed that CO2adsorption quantities of KAC and AC were 3.45 mmol/g and 1.79 mmol/g, respectively at 60℃. KAC has a better adsorption capacity than AC. The CO2adsorption capacity after five adsorption/desorption cycles showed no obvious changes, display the materials good regeneration performance. The results of FTIR spectra showed that the characteristic peaks of the two activated carbon materials were almost the same. The polarity of the activated carbon surface increased with the increase of hydroxyl and carboxyl groups on activated carbons. N2adsorption-desorption spectra and SEM images demonstrated that all the two kinds of materials had abundant pores, and KAC had much more pores which resulted in better adsorption capacity. © 2017, Science Press. All right reserved.
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Abstract:

MoSe2-MoO2@ honeycombed carbon composites have been obtained, in which the honeycombed carbon derived from sisal fiber services as a conductive matrix. The detailed preparation process is reported in this paper. The prepared composites are characterized by XRD, Raman, EDX, SEM and XPS analysis. It is obtained that the hybrid MoO2-MoSe2with nanoparticle and hierarchical flower-like structures are coating on the surface of sisal fiber carbon (SFC). The electrochemical behavior of the lithium ion battery using MoO2-MoSe2@SFC as electrode has been studied. The electrode exhibits a retention capacity of 494 mAh/g at the current density of 50 mA/g over 30 cycles, while a capacity of 258 mAh/g is obtained at the current density of 1 A/g. The roles of the MoO2and MoSe2in electrochemical behavior are discussed respectively. © 2017 Trans Tech Publications.
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Li2O–MgO–nTiO2(1 ≤ n ≤ 5) ceramics were prepared by a solid state reaction method. The sintering behavior, phase evolution, microstructure and microwave dielectric properties of ceramics were investigated. With increasing n value, the microstructure of ceramics changed from a porous structure to the compact structure. Bulk density, relative permittivity (Εr) and temperature coefficient of resonator frequency (τf) firstly increased, reached a max value and then decreased with increasing n values. Q × f value first decreased, then increased and finally decreased again. When n = 2, Li2O–MgO–2TiO2systems presented good microwave dielectric properties with Q × f value of 44,914 GHz, Εrof 20.8 and τfof −10.15 ppm/C and low density of 3.33 g/cm. When n = 3, Li2O–MgO–3TiO2systems showed better comprehensive performances with sintering temperature of 1050 °C, Q × f value of 48,513 GHz, Εrof 25.5, τfof 1.6 ppm/C and low density of 3.40 g/cm. © 2017, Springer Science+Business Media New York.
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A theoretical study has been carried out on the spin-dependent electron transport in a hybrid magnetic–electric barrier nanostructure with both Rashba and Dresselhaus spin–orbit couplings, which can be experimentally realized by depositing a ferromagnetic strip and a Schottky metal strip on top of a semiconductor heterostructure. The spin–orbit coupling-dependent transmission coefficient, conductance, and spin polarization are calculated by solving the Schrödinger equation exactly with the help of the transfer-matrix method. We find that both the magnitude and sign of the electron spin polarization vary strongly with the spin–orbit coupling strength. Thus, the degree of electron spin polarization can be manipulated by properly adjusting the spin–orbit coupling strength, and such a nanosystem can be employed as a controllable spin filter for spintronics applications. © 2017, The Minerals, Metals & Materials Society.
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Microstructure, phase transition and dielectric properties of Yb-doped Bi0.5Na0.5TiO3(BNT) ceramics were investigated. It is found that ytterbium promotes the grain growth and densification of the ceramics while Ti-rich impurity appears due to the compensation of Ti-vacancy. The dielectric operational temperature range of the ceramics with a±15% tolerance was greatly broaden until 500 °C by ytterbium doping. Meanwhile, the diffuseness of the diffuse phase transition increases with the increase of doping Yb. BNT ceramics with 3 mol% Yb doping shows a near-plateau dielectric behavior in a broad temperature range from 147 to 528 °C and a low dielectric loss (<0.025) from 154 to 356 °C, indicating that it is a promising material for applications in high-temperature capacitor. © 2017 Elsevier Ltd and Techna Group S.r.l.
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A novel ventilated shaft brake disc prepared by SiC3D/Al alloy co-continuous composites (SiC3D/Al, 3D means three-dimensional network structure) was presented in this study, which can effectively reduce the unspring weight of high-speed trains. The innovative concept is based on the use of a high temperature and low wear SiC foam material fill with a metal alloy, able either to improve friction and wear properties and to transmit, with a very high flow rate, the heat produced on the friction surface. In order to identify the geometric design and used material of this brake disc and secure braking stability, the numerical thermal and thermal stress investigations considering air cooling during emergency braking phase at the speed of 350 km/h were carried out using finite element (FE) and computational fluid dynamics (CFD) methods. The results showed that low temperature was obtained, as well as distributed uniformly on the brake disc, which attributes to high thermal conductivity of the disc material together with excellent cooling ability of the brake disc. During the braking phase, maximum thermal stress is 186.44 MPa, at 30 s, but the highest temperature is 471.08 °C, at 70 s, they behaved inconsistently in time. The maximum thermal stress is lower than the permitted stress of the disc material. The simulation results are consistent with the experimental dates well. The brake disc can meet the requirement of high-speed trains at 350 km/h. © 2016 Elsevier Ltd
Number of references:

29
Main heading:

Brakes
Controlled terms:

Air  -  Composite materials  -  Computational fluid dynamics  -  Cooling  -  Friction  -  Numerical analysis  -  Numerical methods  -  Railroad cars  -  Railroad transportation  -  Railroads   -  Silicon carbide  -  Temperature  -  Thermal conductivity  -  Thermal stress  -  Ventilation  -  Wear of materials
Uncontrolled terms:

Brake discs  -  Co-continuous composites  -  Computational fluid dynamics methods  -  Cooling abilities  -  Friction and wear properties  -  High speed train (HST)  -  High thermal conductivity  -  Three dimensional network structure

Classification code:

433.1 Railroad Transportation, General - 602 Mechanical Drives and Transmissions - 641.1 Thermodynamics - 641.2 Heat Transfer - 643.5 Ventilation - 682.1.1 Railroad Cars - 804 Chemical Products Generally - 804.2 Inorganic Compounds - 921.6 Numerical Methods - 931.1 Mechanics - 931.2 Physical Properties of Gases, Liquids and Solids - 951 Materials Science
Numerical data indexing:

Pressure 1.86e+08Pa, Temperature 7.44e+02K, Velocity 9.72e+01m/s
DOI:

10.1016/j.ijheatmasstransfer.2016.11.108
Database:

Compendex
182.

Accession number:

20170403273524
Title:

Structure and lithium storage performances of nickel hydroxides synthesized with different nickel salts
Authors:

Li, Yanwei ; Xu, Wenqiang ; Xie, Zhiping ; Zhang, Lingzhi ; Yao, Jinhuan
Author affiliation:


Guangxi Key Laboratory of Electrochemical and Magneto-chemical Functional Materials, College of Chemistry and Bioengineering, Guilin University of Technology, Guilin; 541004, China
Key Laboratory of Renewable Energy, Chinese Academy of Sciences, Guangzhou; 510640, China
Collaborative Innovation Center for Exploration of Hidden Nonferrous Metal Deposits and Development of New Materials in Guangxi, Guilin University of Technology, Guilin; 541004, China
Corresponding author:

Li, Yanwei (lywhit@126.com)
Source title:

Ionics
Abbreviated source title:

Ionics
Volume:

23
Issue:

7
Issue date:

2017
Publication year:

2017
Pages:

1625-1636
Language:

English
ISSN:

09477047
E-ISSN:

18620760
Document type:

Journal article (JA)
Publisher:

Institute for Ionics
Abstract:

Nickel hydroxides with hierarchical micro-nano structures are prepared by a facile homogeneous precipitation method with different nickel salts (Ni(NO3)2·6H2O, NiCl2·6H2O, and NiSO4·6H2O) as raw materials. The effect of nickel sources on the microstructure and lithium storage performance of the nickel hydroxides is studied. It is found that all the three prepared samples are α-nickel hydroxide. The nickel hydroxides synthesized with Ni(NO3)2·6H2or NiCl2·6H2O show a similar particle size of 20–30 μm and are composed of very thin nano-sheets, while the nickel hydroxide synthesized with Ni(SO4)2·6H2O shows a larger particle size (30–50 μm) and consists of very thin nano-walls. When applied as anode materials for lithium-ion batteries (LIBs), the nickel hydroxide synthesized with NiSO4·6H2O exhibits the highest discharge capacity, but its cyclic stability is very poor. The nickel hydroxides synthesized with NiCl2·6H2O exhibit higher discharge capacity than the nickel hydroxides synthesized with Ni(NO3)2·6H2O, and both of them show much improved cyclic stability and rate capability as compared to the nickel hydroxide synthesized with Ni(SO4)2·6H2O. Moreover, pseudocapacitive behavior makes a great contribution to the electrochemical energy storage of the three samples. The discrepancies of lithium storage performance of the three samples are analyzed by ex-situ XRD, FT-IR, electrochemical impedance spectroscopy (EIS), and cyclic voltammetry (CV) tests. © 2017, Springer-Verlag Berlin Heidelberg.
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The once designated Zhucun Formation in Xiaoxiong basin is investigated to be geochronologically earlier (128Ma) not only than the overlying upper volcanic series ( 110 ~ 88Ma) , but also than the underlying Jiuliping Formation ( 122 ~ 120Ma) , but coeval to the Xishantou Formation ( 130 ~128Ma). Zircon Hf isotopic compositions of the studied Zhucun Formation rhyolitic tuff show enriched characteristics with Paleoproterozoic crustal model ages ( ϵHF(t) = - 16. 4 ~ - 13. 6, tDm2= 2. 01 ~ 2. 09Ga) , also similar to the Lower Moshishan Group, such as the Xishantou Formation. Note these and the pyroclastic-rhyolitic volcanic rock assemblages and other regional geological features, the foundation basis of the Zhucun Formation is considered to be insufficient, and the Formation should be disintegrated. On the other hand, the enriched zircon Hf isotopic compositions of the studied Zhucun Formation rhyolitic tuff show that it was derived mainly from partial melting of the Paleoproterozoic crustal basement, further indicating that the Lower Moshishan Group volcanic rocks inland were derived with depleted-mantle derived material contribution, which was barely noticed in previous studies. The increased depleted-mantle derived material contribution in the volcanic petrogenesis and the pyroclastic-rhyolitic-bimodal volcanic assemblages both imply increased lithospheric extension, plausibly caused by rollback of the subducted paleo-Pacific slab.
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Abstract:

Three intermittent aeration aged refuse bioreactors (ARBs), A, B, and C, with aeration rates of 670, 1340, and 2010 L/maged refuse·d in stage 1, and 670, 503, and 335 L/maged refuse·d in stage 2 were constructed to evaluate the effect of low aeration rate on leachate treatment by simultaneous nitrification and denitrification (SND). Results show that SND can be achieved and improved by reasonably adjusting the aeration rate of the ARB. In stage 1, the average chemical oxygen demand (COD) removal rates of ARBs A, B, and C were 91%, 92%, and 93%, respectively. The ammonia nitrogen (NH4-N) removal rate of the three ARBs approached 100%. The total nitrogen (TN) average removal rates were 68%, 59%, and 57%. The average SND efficiency values were 73%, 66%, and 65%. In stage 2, the COD removal rates of ARBs A, B, and C decreased from the original values of 85%, 92%, and 93% to 84%, 81%, and 80%. The NH4-N removal rate decreased from above 99% to 90%–92% in ARB B and from above 99% to 87%–91% in ARB C. The TN removal rates of ARBs B and C increased to 59% and 53% on day 15 from the initial values of 49% and 43% and were maintained at 49%–61% and 50%–60%. The SND efficiency of ARBs B and C improved, and the average values were 68% and 70% after day 15. These values were higher than the 66% of ARB A during the same period. Comprehensively considering the COD, NH4-N, TN removal rate, and SND efficiency, the optimal aeration rate of 670 L/maged refuse·d is therefore suggested in this study. © 2017 Elsevier Ltd
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Y2/3Cu3Ti4O12(YCTO) ceramics were sintered in air (YCTO-air) and pure O2atmosphere (YCTO-O2), respectively. It was found that the permittivity and dielectric loss of YCTO-O2were decreased drastically in low frequency. The frequency dependent impedance (Z″) and modulus (M″) spectra of YCTO-air and YCTO-O2show a thermal activated process. The scaling behavior of both Z″ and M″ spectra further suggest that the distribution of relaxation times is temperature independent. The Cole–Cole plot in impedance formalism shows that electrical response of the samples originates from both grains and grain-boundaries. Conductivity (σ′) spectra follow Universal Dielectric Repose law. The short-range translation hopping assisted by small polaron hopping mechanisms for YCTO-O2. Moreover, the scaling behavior of σ′ spectra further confirms that the distribution of local electrical response time is temperature independent. © 2017 Elsevier Ltd
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Four coordination polymers, formulated as [Zn(L)2]n(1), [Cd(L)2]n(2), [Zn(L)2]n(3) and [Cd(L)2]n(4) (HLis (E)-2-(((4H-1,2,4-triazol-4-yl)imino)methyl)-4,6-dibromophenol; HLis (E)-2-(((4H-1,2,4-triazol-4-yl)imino)methyl)-4,6-dichlorophenol) have been synthesized through vial reactions. The four compounds were structurally characterized by single crystal X-ray diffraction, elemental analysis, PXRD, and fluorescence spectroscopy. For 1-4, a detailed analysis of Hirshfeld surfaces and fingerprint plots facilitates a comparison of intermolecular interactions, which are crucial in building different supramolecular architectures. C-H&mellip;X (X = Br, Cl) interactions play a crucial role in stabilizing the self-assembly process among adjacent 2-D networks for both complexes. Above all, complexes 1-4 showed highly intense electrochemical luminescence (ECL) in DMF solution and high thermal stability. © The Royal Society of Chemistry.
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This study reports the potential ability of biochar derived from the leaf of Leersia hexandra Swartz (BLLH) for biosorption of Cr(VI) from aqueous solutions. FTIR spectra of the biosorbent confirmed that functional groups of OH, C–H, –CH2, C=C, and C–O were mainly responsible for chromium removal. The percentage removal and the biosorption capacity were 99.65% and 24.91 mg/g, respectively, at the solution pH of 1.0 and decreased as the solution pH increased. The extent of Cr(VI) removal by the biosorbent increased sharply at the initial 20 min and reached a saturation. Biosorption of Cr(VI) was observed to be 8.60–349.81 mg/g when the initial Cr concentrations were 20–1000 mg/L and the solution pH were 5.0. The biosorption kinetics was found to follow the pseudo-second-order model, and the experimental equilibrium biosorption data fitted reasonably well to Freundlich isotherm. The results indicated that BLLH can be used as an effective and low-cost biosorbent for the removal of Cr(VI) from aqueous solutions. © 2017, Springer-Verlag Berlin Heidelberg.
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Abstract:

High quality SrZrO3nanocubes have been successfully synthesized via a facile hydrothermal method using Sr(NO3)2and Zr(NO3)4·5H2O as raw materials. Then, the Yb-doped SrZrO3were also fabricated by solid state reaction using the as-synthesized pure SrZrO3. The phase structure, morphology, composition and specific surface area of the samples were investigated by XRD, FESEM, EDS, TEM, FTIR, Raman and BET techniques. The as-synthesized SrZrO3nanocubes distributed homogeneously and displayed sharp edges with an average particle size of about 100 nm. In addition, the dielectric loss value of the pure SrZrO3at 1 MHz was only 0.05 when the temperature rose from 25 °C to 550 °C, indicating a good dielectric property at high temperature. Meanwhile, the band gap of SrZrO3could be reduced by about 0.3 eV after Ybdoping, where Ybmainly occupied Srposition (A site doping). Besides, all of the pure and Yb-doped SrZrO3samples exhibit violet light emission centered at 423 nm (excited at 372 nm), which was originated from material intrinsic defects. © 2017 Elsevier Ltd
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Taking into account chemical control, biological control for pest management at different fixed moments, and mutual interference of the predator. A one-predator two-prey system with impulsive effects and mutual interference is established in this paper. By using techniques of impulsive perturbations, Floquet theory and comparison theorem, we investigate the existence and globally asymptotic stability of prey-eradication periodic solution. We also derive some sufficient conditions for the permanence of the system by using comparison methods involving multiple Lyapunov functions. Our results improve some obtained results. Then numerical simulations are given to show the complex behaviors of this system. Finally, we analyze the biological meanings of these results and give some suggestions for feasible control strategies. © 2016 International Association for Mathematics and Computers in Simulation (IMACS)
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Abstract:

Let X1, X2, … be a sequence of stationary standardized Gaussian random fields. The almost sure limit theorem for the maxima of stationary Gaussian random fields is established. Our results extend and improve the results in Csáki and Gonchigdanzan (2002) and Choi (2010). © 2017 Taylor & Francis Group, LLC.
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Polymerized high internal phase emulsion (polyHIPE) monoliths were synthesized by in situ polymerization of the continuous phase of a high internal phase emulsion (HIPE) in syringes and successfully applied as monolithic sorbents to extract Para Red and Sudan dyes in chilli samples. Several parameters affecting the extraction efficiency were investigated, including the type of desorption solvent, sample loading rate, sample volume, and pH. Under the optimized conditions, a method using a monolithic polyHIPE column combined with high-performance liquid chromatography (HPLC) was developed for the simultaneous extraction and sensitive determination of Para Red and Sudan dyes in chilli samples. The proposed method had good linearity, with correlation coefficients (R) from 0.9985 to 0.9995 and low detection limits (LODs, S/N = 3) in the range 1.5–12 ng/mL for the five analytes. The mean recoveries were ranged from 82.6 to 114.3% with relative standard deviations (RSDs) lower than 4.2%. © 2016, Springer Science+Business Media New York.
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To understand the insightful mechanics of the effects of the trivalent metal ions on the electrochemical performance of ternary-component layered double hydroxides (LDH), the ternary LDH composed by NiCoAl-LDH, NiCoAl0.5Fe0.5-LDH and NiCoFe-LDH are designed, synthesized and characterized. Despite bivalent metal ions (Ni, Co) having been demonstrated to play a highly specialized role in surface redox chemistry, the role of the trivalent metal ions within the metal hydroxide layer has not been elucidated yet in supercapacitor applications. Here we demonstrated that Alhas a positive effect on the stabilization of host layers of LDH, which leads to the improvement of the electrochemical performance. It was also found that Alcould regulate the crystallinity, hydrophilicity and nanosheets stacking of LDH. Further, comparative studies show that NiCoAl-LDH exhibited superior specific capacitance of 1153 F gat 6 A g, and excellent cycling stability (ca. 92.97% capacitance retention after 3000 cycles). We attribute such remarkable enhancement in cyclic performance to the framework stability of Alin the multi-metal LDH matrix layer. These results highlight the importance of trivalent metal ions in ternary-component LDH for high-performance supercapacitors and may guide future design and synthesis of LDH. © 2016 Elsevier Ltd
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Abstract:

Unfilled tungsten bronze ceramic Ba3.5Sm1.5Fe0.75Nb9.25O30was prepared by a conventional solid-state reaction method. Its structure, microstructure, and dielectric properties were investigated. Dielectric behaviors indicate that the ceramics are ferroelectric at room temperature with a remnant polarization ~1.61 μC/cmand a coercive field ~13.91 kV/cm. Ba3.5Sm1.5Fe0.75Nb9.25O30ceramics have temperature stability with a high dielectric constant (Εr) varying from 172 to 202 at the temperature range −55 to 200°C (at 1 MHz). Capacitance change rate of the sample is less than 15%. These results indicate that Ba3.5Sm1.5Fe0.75Nb9.25O30ceramics might be promising in temperature-stable multi-layer ceramic capacitors. © 2016 The American Ceramic Society
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Abstract:

Hydroponic experiments were conducted to investigate the influence of chromium (Cr) exposure on assimilation ofN-labeled nitrate in rice (Oryza sativa L. cv. XZX 45) seedlings. Results showed that exposure of young seedlings to both Cr compounds led to a linear decrease in relative growth rate, nitrate reductase (NR) activity and tissueN accumulation though responses differed between the two Cr variants, in which potassium chromate [Cr(VI)] caused more severe effects than chromium chloride [Cr(III)]. Analysis of subcellular distribution of Cr showed that Cr deposition in cell wall was the highest in tissues of rice seedlings exposed to Cr(III), whereas the largest deposition of Cr in the roots was associated with cytosol in the Cr(VI) treatments. Analysis of a partial correlation between tissue fractions of Cr, NR activity andN content revealed that depression of NR activity in plant materials of rice seedlings exposed to Cr(III) was mainly associated with a decrease inN accumulation, whereas inhibition of NR activity from exposure of plants to Cr(VI) was most likely due to the presence of Cr in cytosol. Information collected here indicated that mechanisms of transport, subcellular distribution and phytotoxicity of the two Cr compounds were different in rice seedlings. © 2016, Islamic Azad University (IAU).
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Li2O-3MgO-mTiO2(1≤m≤6) ceramics were prepared by the solid state reaction method. X-ray diffraction, energy dispersive spectrometer and scanning electron microscopy techniques were used to investigate the phase composition and crystal structure. With increasing m values, the phase structures of ceramics changed as: (Li2Mg3TiO6, m=1)→(Li2Mg3Ti4O12and Mg2TiO4, m=2,3)→(Li2Mg3Ti4O12, m=4)→(Li2Mg3Ti4O12, MgTiO3and Li2MgTi3O8, m=5)→(Li2Mg3Ti4O12, MgTiO3, Li2MgTi3O8and MgTi2O5, m=6). The optimized sintering temperature was lowered from 1275 °C to 1050 °C. When m=5, Li2O-3MgO-5TiO2ceramics showed good microwave dielectric properties at a wide sintering temperature range of 1000–1200 °C, and the best microwave dielectric properties of Q×f=71,726 GHz, Εr=21.9 and τf=−20.9 ppm/°C were obtained at a relatively low sintering temperature of 1050 °C. © 2016 Elsevier Ltd and Techna Group S.r.l.
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Abstract:

A series of color-tunable phosphors Ca10Li(PO4)7: Ce, Mnwere synthesized by high-temperature solid-state reaction. Site occupancy of Ceand Mnin Ca10Li(PO4)7and corresponding luminescent properties were systemically studied. Rietveld refinement results indicate that the Ceions are preferred to occupy 7-cooridnated M1 and M3 sites, and Mnions are mainly occupying distorted octahedral M5 sites, which results in Ceviolet emission at 370 nm and Mnred emission at 640 nm. The intensity of Mnred emission is greatly enhanced through efficient Ce-Mnenergy transfer (ηET=94%). The critical distance and corresponding mechanism of Ce-Mnenergy transfer was found to be ~11 Å and dipole-quadrupole interaction, respectively. The emitting colors of Ca10Li(PO4)7: Ce, Mnphosphors can be tuned from violet through pink to red by adjusting the Ce/Mnratio. The composition-optimized red phosphor Ca10Li(PO4)7: 0.05Ce, 0.09Mnexhibits excellent thermal stability at high temperature (~100% at 160 °C). © 2016 Elsevier B.V.
Number of references:

32
Main heading:

Manganese
Controlled terms:

Calcium  -  Color  -  Energy transfer  -  High temperature applications  -  Light emission  -  Lithium  -  Luminescence  -  Phosphors  -  Rietveld refinement  -  Solid state reactions
Uncontrolled terms:

Dipole-quadrupole  -  High temperature  -  High temperature solid-state reaction  -  Luminescent property  -  Red emissions  -  Red phosphors  -  Site occupancy  -  Violet emission
Classification code:

543.2 Manganese and Alloys - 549.1 Alkali Metals - 549.2 Alkaline Earth Metals - 741.1 Light/Optics - 801 Chemistry - 802.2 Chemical Reactions
DOI:

10.1016/j.jlumin.2016.11.075

Funding Details: 

Number; Sponsor: 2014GXNSFBA118046; Natural Science Foundation of Guangxi Province

Number; Sponsor: 2015GXNSFAA139039; Natural Science Foundation of Guangxi Province

Number; Acronym; Sponsor: 21601081; NSFC; National Natural Science Foundation of China
Database:

Compendex
197.

Accession number:

20165203174127
Title:

Antioxidant activity measurement and potential antioxidant peptides exploration from hydrolysates of novel continuous microwave-assisted enzymolysis of the Scomberomorus niphonius protein
Authors:

Huang, Yipeng ; Ruan, Guihua ; Qin, Zhijun ; Li, Haiyun ; Zheng, Yanjie
Author affiliation:


Guangxi Key Laboratory of Electrochemical and Magnetochemical Function Materials, College of Chemistry and Bioengineering, Guilin University of Technology, Guangxi; 541004, China
Shenzhen Academy of Metrology and Quality Inspection, Shenzhen; 518131, China
Corresponding author:

Ruan, Guihua (guihuaruan@hotmail.com)
Source title:

Food Chemistry
Abbreviated source title:

Food Chem.
Volume:

223
Issue date:

May 15, 2017
Publication year:

2017
Pages:

89-95
Language:

English
ISSN:

03088146
E-ISSN:

18737072
CODEN:

FOCHDJ
Document type:

Journal article (JA)
Publisher:

Elsevier Ltd
Abstract:

A novel continuous microwave-assisted enzymatic digestion (cMAED) method is proposed for the digestion of protein from Scomberomorus niphonius to obtain potential antioxidant peptides. In this study, bromelain was found to have a high capacity for the digestion of the Scomberomorus niphonius protein. The following cMAED conditions were investigated: protease species, microwave power, temperature, bromelain content, acidity of the substrate solution, and incubation time. At 400 W, 40 °C, 1500 U·gbromelain, 20% substrate concentration, pH 6.0 and 5 min incubation, the degree of hydrolysis and total antioxidant activity of the hydrolysates were 15.86% and 131.49 μg·mL, respectively. The peptide analyses showed that eight of the potential antioxidant peptide sequences, which ranged from 502.32 to 1080.55 Da with 4–10 amino acid residues, had features typical of well-known antioxidant proteins. Thus, the new cMAED method can be useful to obtain potential antioxidant peptides from protein sources, such as Scomberomorus niphonius. © 2016 Elsevier Ltd
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Abstract:

Ba6Na2M2Mn2O17(M=Nb, Ta) oxides were synthesized by high-temperature solid-state reaction. The compounds adopt 6-layer perovskite-related structure (referred to as 6C) in P3̅m1, analogous to Ba6Na2Nb2P2O17. The 6C structure consists of cubic (c) BaO3layers and pseudo-cubic (c') oxygen-vacancy-ordered BaO2layers stacked according to a sequence of c'ccccc. Ordering of oxygen vacancies in oxygen-deficient c'-BaO2layers leads to two successive isolated tetrahedral layers, which stabilize an unusual +5 oxidation state for Mn cations in the tetrahedral sites. In Ba6Na2M2Mn2O17, these two MnO4layers are sandwiched by two single octahedral NaO6layers that connected by two successive octahedral NbO6layers, forming alternative 2:1-ordered (Ba3NaM2O9)and (Ba3NaMn2O8)perovskite-like units along the stacking direction. The MnO4tetrahedral units act as a turquoise chromophore in Ba6Na2M2Mn2O17, making these two compounds potential turquoise-coloring materials for the cool pigments. © 2016 Elsevier Inc.
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Highly flexible lead free composite film having random distribution of ceramic filler was synthesized using Barium Titanate (BT) as a filler and inexpensive Thermoplastic Polyurethane (TPU) as a matrix. The results show that the 30 vol% BT-TPU composite has a dielectric constant of ~31 which is comparable to the expensive and difficult to produce PVDF based composites. With a breakdown field of 150 kV/mm, an energy density value of ~3 J/cmwas estimated. These lead-free TPU based composites provide an alternative to PVDF based composites for energy storage applications. © 2016 Elsevier Ltd and Techna Group S.r.l.
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Mg1−xLi2xTixO1+2x(1/5 ≤ x ≤ 1/2) solid solution ceramics were prepared by the solid state reaction method. The sintering behavior, microstructure and microwave dielectric properties of ceramics were investigated. X-ray diffraction patterns showed that MgO and Li2TiO3could form Mg1−xLi2xTixO1+2xsolid solutions with a rock salt structure. With increasing x values, the unit cell parameters of ceramics decreased, both the Q×f value and bulk density increased firstly, reached the max value and then decreased. Most importantly, the thermal stability of microwave dielectric properties for ceramics was improved. When x = 1/4, Li2Mg3TiO6ceramics exhibited good microwave dielectric properties with Q×f = 110,703 GHz, Εr= 13.6 and τf= −35.1 ppm/°C. © 2016 Elsevier B.V.
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Two burial experiments were performed to compare and contrast the effects of degradation and early diagenesis on the molecular distributions and compound specific carbon isotope compositions of leaf wax n-alkanes under different conditions. Leaves of the bamboo Neosinocalamus affinis and the shrub Osmanthus fragrans were packaged in perforated aluminum packets and buried in soil at two different subtropical locations in China. The packets were recovered after successive intervals totaling ∼1 year, and the n-alkane properties of their leaves compared to those of the fresh leaves and the surrounding soil. Concentrations of total leaf n-alkanes decreased in both experiments. The waxes of N. affinis exhibited a fairly rapid decrease in their proportions of C23–C27n-alkanes and increases of less than 1‰ in n-alkane δC values during the burial time. In contrast, the leaves of O. fragrans showed little change in either their molecular distributions or isotopic compositions during burial. The results of the two experiments indicate that early diagenesis can lead to losses of leaf wax biomarker n-alkanes during burial in soil but has little to no effect on their stable carbon isotopic signatures, validating the reliability of compound specific n-alkane δC values as proxies for paleoecological and paleoenvironmental reconstructions. © 2016 Elsevier Ltd
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Two novel microwave dielectric ceramics Na2AMg2V3O12(A=Nd, Sm) with cubic garnet structure were obtained by the conventional solid-state reaction method. Both ceramics could be well densified at 850 °C for 4 h. The Na2NdMg2V3O12(NNMV) ceramic exhibited good microwave dielectric properties with a permittivity Εrof 12, a quality factor Qu×f value of 26,544 GHz (at 10 GHz) and a negative temperature coefficient of resonant frequency τfvalue of −63 ppm/°C and the Na2SmMg2V3O12(NSMV) ceramic had a Εrof 12.1, a Qu×f value of 36,207 GHz (at 9.8 GHz) and a negative τfvalue of −69 ppm/°C. The large negative τfvalues could be compensated by forming solid solution with LiCa2Mg2V3O12and 0.7Na2AMg2V3O12(A=Nd, Sm)–0.3LiCa2Mg2V3O12sintered at 880 °C for 4 h exhibited a near zero τf~−4.5 ppm/°C and 5.5 ppm/°C, respectively. Both ceramics were found to be chemically compatible with Ag electrode at 850 °C for 4 h. These merits make them promising candidates for low-temperature co-fired ceramic technology (LTCC). © 2016 Elsevier Ltd and Techna Group S.r.l.
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Glass fabrics were used to fabricate boron nitride nanotubes (BNNTs) with a broad diameter range through a combined chemical vapor deposition and self-propagation high-temperature synthesis (CVD-SHS) method at different holding times (0min, 30min, 90min, 180min and 360min). SEM characterization has been employed to investigate the macro and micro structure/morphology changes of the glass fabrics and BNNTs in detail. SEM image analysis has provided direct experimental evidences for the rationality of the optimized self-cracking catalyst VLS growth mechanism, including the transformation situations of the glass fabrics and the BNNTs growth processes respectively. This paper was the further research and compensation for the theory and experiment deficiencies in the new preparation method of BNNTs reported in our previous work. In addition, it is likely that the distinctive self-cracking catalyst VLS growth mechanism could provide a new idea to preparation of other inorganic functional nano-materials using similar one-dimensional raw materials as growth templates and catalysts. © 2016 Elsevier Masson SAS
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Biogeography-based optimization (BBO) is a competitive population optimization algorithm based on biogeography theory with inherently insufficient exploration capability and slow convergence speed. To overcome limitations, we propose an improved variant of BBO, named PRBBO, for solving global optimization problems. In PRBBO, a hybrid migration operator with random ring topology, a modified mutation operator, and a self-adaptive Powell's method are rational integrated together. The hybrid migration operator with random ring topology, denoted as RMO, is created by using local ring topology to replace global topology, which can avoid the asymmetrical migration operation and enhance potential population diversity. The self-adaptive Powell's method is amended by using self-adaptive parameters for suiting evolution process to enhance solution precision quickly. Extensive experimental tests are carried out on 24 benchmark functions to show effectiveness of the proposed algorithm. Simulation results were compared with original BBO, ABC, DE, other variants of the BBO, and other state-of-the-art evolutionary algorithms. Finally, the effectiveness of operators on the performance of PRBBO is also discussed. © 2016 Elsevier Inc.
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The new ternary compound of Al2Cu3Gd was prepared by melting with stoichiometric composition in an electric arc furnace. The X-ray powder diffraction data of Al2Cu3Gd have been collected by the Rigaku Smart Lab X-ray powder diffractometer. The Rietveld refinement method had been used to study the crystal structure of Al2Cu3Gd. The results showed that the Al2Cu3Gd, new compound have the hexagonal structure, space group P6/mmm (No. 191) with a = 5.1822 (1) Å, c = 4.1566 (1) Å, V = 96.67 Å, Z = 1, and the density is 6.62 g cm, and the intensity ratio reference intensity ratio is 1.29. © Copyright International Centre for Diffraction Data 2016.
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Mndoped transparent glass ceramics are obtained via melt-quenching and subsequent heating of glass with a composition of 20Na2O-42ZnO-28P2O5-10B2O3(mol%). The impact of heat treatment is investigated in detail. X-ray diffraction and scanning electron microscope results demonstrate that orthorhombic NaZnPO4nanocrystals are precipitated homogeneously among the glass matrix, and grow up with increasing heating temperature and time. Under 415 nm excitation, the Mn:T1(G)→A1(S) red emission achieves a maximum when the sample is heat treated at 560 °C for 4 h. Besides, the emission of Mndoped glass ceramics red-shifts with increasing dopants, and intensifies continuously up to 3 mol% doping amount. © 2016 Elsevier B.V.
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Abstract:

A metal-organic framework (MOF) based on gadolinium ion (Gd) and tricarboxylate ligand, [Gd(BTPCA)(H2O)]·2DMF·3H2O (Gd-BTPCA) (H3BTPCA =1,1′,1′-(benzene-1,3,5-triyl)tripiperidine-4-carboxylic acid; DMF=dimethylformamide), was synthesized and structurally characterized. The adjacent Gdions are intraconnected by the carboxylate groups of the BTPCAligands to form a 1D Gdion chain. The 1D Gdion chains are interconnected by the BTPCAligands, giving rise to a 3D framework with 1D open channel. The magnetic studies indicate that Gd-BTPCA exhibits weak ferromagnetic interactions, and acts as a cryogenic magnetic refrigerant having the magnetic entropy change (−ΔSm) of 20.40 J kgKfor ΔH =7 T at 3 K. © 2016 Elsevier Inc.
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Abstract:

Let X, X1, X2, … be a stationary sequence of negatively associated positive random variables. A universal result in almost sure central limit theorem for the self-normalized products of partial sums (Formula presented.) is established, where (Formula presented.). © 2017 Taylor & Francis Group, LLC.
Number of references:

36
Main heading:

Random variables
Controlled terms:

Communication  -  Mathematical techniques  -  Statistical methods  -  Statistics
Uncontrolled terms:

Almost sure central limit theorem  -  nocv1  -  Partial sums  -  Positive random variables
Classification code:

716 Telecommunication; Radar, Radio and Television - 922.1 Probability Theory - 922.2 Mathematical Statistics
DOI:

10.1080/03610926.2015.1006786
Database:

Compendex
209.

Accession number:

20164803059951
Title:

New eight-layer twinned hexagonal perovskite microwave dielectric ceramic Ba8NiNb6O24
Authors:

Tao, Fengqiong ; Wang, Xiaoming ; Gong, Mielu ; Lu, Fengqi ; Allix, Mathieu ; Kuang, Xiaojun ; Fang, Liang
Author affiliation:


Guangxi Ministry-Province Jointly Constructed Cultivation Base for State Key Laboratory of Processing for Nonferrous Metal and Featured Materials, Guangxi Universities Key Laboratory of Non-ferrous Metal Oxide Electronic Functional Materials and Devices, College of Materials Science and Engineering, Guilin University of Technology, Guilin, China
Beijing National Laboratory for Molecular Sciences, The State Key Laboratory of Rare Earth Materials Chemistry and Applications, College of Chemistry and Molecular Engineering, Peking University, Beijing, China
CNRS, CEMHTI UPR3079, University of Orléans, Orléans, France
Corresponding author:

Kuang, Xiaojun (kuangxj@glut.edu.cn)
Source title:

Journal of the American Ceramic Society
Abbreviated source title:

J Am Ceram Soc
Volume:

100
Issue:

3
Issue date:

March 1, 2017
Publication year:

2017
Pages:

1212-1220
Language:

English
ISSN:

00027820
E-ISSN:

15512916
CODEN:

JACTAW
Document type:

Journal article (JA)
Publisher:

Blackwell Publishing Inc.
Abstract:

A new eight-layer hexagonal perovskite Ba8NiNb6O24was synthesized via the high-temperature solid-state reaction and its structure was characterized using selected area electron diffraction, high-resolution transmission electron microscopy, and synchrotron X-ray diffraction. Unlike the eight-layer ordered shifted Ba8CoNb6O24and Ba8ZnNb6O24, Ba8NiNb6O24adopts a twinned structure with stacking sequence (ccch)2for the BaO3layers and displays more disordered cation and vacancies over the face-sharing octahedral (FSO) sites than the twinned tantalates Ba8MTa6O24(M=Zn, Ni, Co). The stabilization of twinned structure and cation/vacancy ordering in Ba8NiNb6O24composition is correlated with the smaller size difference between Niand Nbin comparison with those between (Zn/Co)and Nbin the shifted Ba8CoNb6O24and Ba8ZnNb6O24. The Ba8NiNb6O24pellet exhibits high dielectric permittivity Εr ~ 40, modest Qf ~ 41 319 GHz, and large temperature coefficient of resonant frequency τf ~ 60 ppm/°C. The lower Qf value compared with the high-Q Ba8MTa6O24is ascribed to the reduced short-range B-cationic ordering inside the FSO dimers in Ba8NiNb6O24. These results contribute to understanding the interplay among chemical composition, structure, and dielectric properties of the eight-layer twinned and shifted hexagonal perovskites. © 2016 The American Ceramic Society
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Abstract:

First principle calculation, based on density functional theory, is applied to study the electronic and magnetic properties of Co-doped ZnO ∑7 (123̅0) twin grain boundary. Co atoms substituting Zn at the threefold-coordination sites have the lowest formation energy, compared with other sites. More importantly, the configuration can result in the stable formation of ferromagnetic state (FM). Meanwhile, the strong Co-Co interaction is found to be responsible for the ferromagnetic state. Due to the structural character of the twin grain boundary, periodical defects can be offered, which favors the macroscopic FM ordering. The result also gives us a new thinking to understand the origin of FM in transition metal doped ZnO. © 2016 Elsevier Ltd
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Abstract:

In this paper, (1 − x)(K0.5Na0.5)NbO3–xBi(Mg0.75W0.25)O3(x = 0–0.015) lead-free dielectric ceramics were investigated. XRD analysis certified that the Bi(Mg0.75W0.25)O3has diffused into (K0.5Na0.5)NbO3to fabricate a new solid solution. The addition of Bi(Mg0.75W0.25)O3depressed the orthorhombic–tetragonal phase transition temperature from 210 to 176 °C and tetragonal–pseudocubic phase transition temperature (Curie point) from 419 to 400 °C. As x = 0.005, the ceramics exhibited high relative permittivity (Ε ~ 1325), low dielectric loss (tan δ < 2.9%) tan δ stability (ΔΕ/Ε168°C ≤ ±15%) in the temperature range of 168 ~ 369 °C. Especially, the ceramics also showed optimized piezoelectric constant (d33 = 122 pC N) and remnant polarization (Pr = 32.57 μC cm). These results indicated that the BMW added ceramics have potential applications in ferroelectric and thermal stability devices. © 2016, Springer Science+Business Media New York.
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Abstract:

Two low-firing Please check and confirm if the address for the corresponding author that has been added here is correct. ceramics Li2MGe3O8(M = Ni, Co) were prepared using the solid state reaction method and their microwave dielectric properties were characterized. X-ray diffraction analysis showed that both ceramics crystallized into a cubic spinel structure. Both ceramics were well densified at temperatures lower than 960 °C. Li2NiGe3O8ceramic sintered at 940 °C with relative density of ~95.2% obtained the optimum microwave dielectric properties with a relative permittivity (Εr) ~8.6, a quality factor (Q×f) ~42,200 GHz (at 12.2 GHz), a temperature coefficient of resonance frequency τf~ −78.2 ppm/°C. For Li2CoGe3O8, the ceramic sintered at 950 °C had a relative density of 95.4%, a Εrof 9.0, a Q×f of 40,500 GHz (at 12.6 GHz) and a τfof −42 ppm/°C. The negative τfvalues could be tuned by forming composite ceramics with rutile TiO2. Chemical compatibility measurement indicates that both ceramics did not react with silver. © 2016 Elsevier Ltd and Techna Group S.r.l.
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Abstract:

The core/shell nano-TiN-coated Al powders (TiN/Al) were prepared and added into A356 alloy by ultrasonic-assisted casting method in this work. The results show that TiN/Al has a better dispersion in A356 matrix and a stronger strengthening effect than TiN without the core/shell structure. With the addition of TiN/Al, most of the coarse primary α-Al dendrites of A356 turn into equiaxial. After T6 heat treatment, it is found that eutectic silicon in A356 with TiN/Al becomes columnar or globular in shape and smaller in size, which causes a greatly enhanced elongation of 11.7%. The results also suggest that the addition of nanoparticles can affect the precipitation behaviors and change the shapes and sizes of the precipitation. © 2016, ASM International.
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Abstract:

A Li2ZnGe3O8ceramic was investigated as a promising microwave dielectric material for low-temperature co-fired ceramics applications. Li2ZnGe3O8ceramic was prepared via the conventional solid-state method. X-ray diffraction data shows that Li2ZnGe3O8ceramic crystallized into a cubic spinel structure with a space group of P4132. Dense ceramic with a relative densities of 96.3% were obtained when sintered at 945 °C for 4 h and exhibited the optimum microwave properties with a relative permittivity (Εr) of 10.3, a quality factor (Q × f) of 47,400 GHz (at 13.3 GHz), and a temperature coefficient of resonance frequency (τf) of −63.9 ppm/°C. The large negative τfof Li2ZnGe3O8ceramic could be compensated by rutile TiO2, and 0.9Li2ZnGe3O8–0.1TiO20·1TiO2ceramic sintered at 950 °C for 4 h exhibited improved microwave dielectric properties with a near-zero τfof −1.6 ppm/°C along with Εrof 11.3 and a Q × f of 35,800 GHz (11.6 GHz). Moreover, Li2ZnGe3O8was found to be chemically compatible with silver electrode when sintered at 945 °C. © 2016 Elsevier Ltd
Number of references:

42
Main heading:

Ceramic materials
Controlled terms:

Ceramic products  -  Dielectric materials  -  Dielectric properties  -  Lithium  -  Microwaves  -  Oxide minerals  -  Permittivity  -  Sintering  -  Temperature  -  X ray diffraction
Uncontrolled terms:

Cubic spinel structure  -  Low temperature co-fired ceramics  -  LTCC  -  Microwave dielectric ceramics  -  Microwave dielectric materials  -  Microwave dielectric properties  -  Spinel structure  -  Temperature coefficient
Classification code:

482.2 Minerals - 542.4 Lithium and Alloys - 641.1 Thermodynamics - 708.1 Dielectric Materials - 711 Electromagnetic Waves - 812.1 Ceramics - 931.2 Physical Properties of Gases, Liquids and Solids
Numerical data indexing:

Percentage 9.63e+01%
DOI:

10.1016/j.jeurceramsoc.2016.09.013

Funding Details: 

Number; Acronym; Sponsor: 21261007; NSFC; Natural Science Foundation of China

Number; Acronym; Sponsor: 21561008; NSFC; Natural Science Foundation of China

Number; Acronym; Sponsor: 51502047; NSFC; Natural Science Foundation of China
Database:

Compendex
215.

Accession number:

20164302933451
Title:

A series of 3d metal complexes prepared by in situ reactions of a flexible diacylhydrazine ligand: synthesis, structures and magnetic properties
Authors:

Wang, Kai ; Chen, Zi-Lu ; Zou, Hua-Hong ; Li, Yan ; Liang, Fu-Pei
Author affiliation:


Guangxi Key Laboratory of Electrochemical and Magnetochemical Functional Materials, College of Chemistry and Bioengineering, Guilin University of Technology, Guilin; 541004, China
State Key Laboratory for the Chemistry and Molecular Engineering of Medicinal Resources, School of Chemistry and Pharmacy, Guangxi Normal University, Guilin; 541004, China
Corresponding author:

Liang, Fu-Pei (fliangoffice@yahoo.com)
Source title:

Transition Metal Chemistry
Abbreviated source title:

Transition Met Chem
Volume:

42
Issue:

1
Issue date:

February 1, 2017
Publication year:

2017
Pages:

17-23
Language:

English
ISSN:

03404285
E-ISSN:

1572901X
CODEN:

TMCHDN
Document type:

Journal article (JA)
Publisher:

Springer International Publishing
Abstract:

The coordination reactions of 3d metal salts with malonic acid N,N′-bis(salicyloyl) bishydrazide (H6mbshz) afforded three complexes, namely [Cu2(H2bshz)(Py)4Cl2]·Py (1) (Py = pyridine), [Fe2(bshz)(Py)2] (2) and the known complex [Ni4(aehba)2(DMF)2(H2O)2]·2DMF (3), where bshz = N,N′-bis(salicyloyl)hydrazine anion and aehba = azo-enolic-2-hydroxybenzamide anion. The X-ray crystal structures of all three complexes have been obtained. Complexes 1 and 2 are composed of N–N-bridged binuclear units, while complex 3 displays a planar tetranuclear structure in which four Ni(II) centers are linked together by N–N and N=N bonds. The bshz anions in 1 and 2 and aehbaanions in 3 were all generated in situ from H6mbshz. A mechanism for these reactions is proposed, involving tandem C–N cleavage and C–N/N–N coupling processes via free radical intermediates. Magnetic investigations revealed dominant antiferromagnetic interactions between the metallic centers of each complex. © 2016, Springer International Publishing Switzerland.
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Abstract:

Monodispersed SPIONs (superparamagnetic iron oxide nanoparticles) co-coated with PEG and PEI polymers were prepared by an improved polyol method. To accomplish cancer-specific targeting properties, FA (folic acid) was then modified on the SPIONs via EDC/NHS method (FA-SPIONs). Doxorubicin (DOX) as an example anticancer drug was loaded within FA-SPIONs (DOX@FA-SPIONs), the DOX release rate of DOX@FA-SPIONs was much high in low pH PBS. The SPIONs, FA-SPIONs and DOX@FA-SPIONs with mean hydrodynamic diameters of 23, 40 and 67 nm, respectively, performed excellent colloidal stability in PBS. Confocal laser scanning microscope (CLSM) study implicates that the DOX@FA-SPIONs target MCF-7 cells efficiently through the FA receptor-mediated endocytosis. DOX@FA-SPIONs were tested in nude mice with xenograft MCF-7 breast tumor though tail intravenous injection and were found inhibiting tumor growth more efficiently. The application of a magnetic field (MF) greatly improved the growth inhibiting efficiencies of DOX@FA-SPIONs on MCF-7 cells in vitro and on xenograft MCF-7 breast tumor of nude mice in vivo. The aggregation of SPIONs in tumor was monitored by magnetic resonance imaging (MRI) as the DOX@FA-SPIONs exhibited high r2relaxivity (81.77 mMS). Histology on liver, Lung, kidney and heart in mice showed no significant toxicity of DOX@FA-SPIONs on mice organs after 35-day treatment. The FA-SPIONs are a high efficient drug delivery nanoplatform for advanced cancer theranostics. © 2016 Elsevier B.V.
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Abstract:

Na2BiZn2V3O12ceramic was investigated as a promising microwave dielectric material for the ultra-low-temperature co-fired ceramic (ULTCC) technology. Dense Na2BiZn2V3O12ceramic was prepared using the conventional solid-state method from 560 to 640 °C. X-ray diffraction data show that Na2BiZn2V3O12ceramic crystallized into a cubic garnet structure with a space group Ia-3d. The sample sintered at 600 °C for 4 h has the highest relative density of 96.3 % and exhibits the optimum microwave properties with a relative permittivity of 22.3, a quality factor of 19,960 GHz (at 8.7 GHz), and a temperature coefficient of resonance frequency of +15.5 ppm/°C. The Na2BiZn2V3O12ceramic was found to be chemically compatible with highly conductive aluminum and sliver electrode. These results confirm that Na2BiZn2V3O12ceramic can be a promising candidate for the ULTCC technology. © 2016, Springer Science+Business Media New York.
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(1 − x)BaTiO3–xBi(Cu0.75W0.25)O3[(1 − x)BT–xBCW, 0 ≤ x ≤ 0.04] perovskite solid solutions ceramics of an X8R-type multilayer ceramic capacitor with a low sintering temperature (900°C) were synthesized by a conventional solid state reaction technique. Raman spectra and x-ray diffraction analysis demonstrated that a systematically structural evolution from a tetragonal phase to a pseudo-cubic phase appeared near 0.03 < x < 0.04. X-ray photoelectron analysis confirmed the existence of Cu/Cumixed-valent structure in 0.96BT–0.04BCW ceramics. 0.96BT–0.04BCW ceramics sintered at 900°C showed excellent temperature stability of permittivity (ΔΕ/Ε25°C ≤ ±15%) and retained good dielectric properties (relative permittivity ∼1450 and dielectric loss ≤2%) over a wide temperature range from 25°C to 150°C at 1 MHz. Especially, 0.96BT–0.04BCW dielectrics have good compatibility with silver powders. Dielectric properties and electrode compatibility suggest that the developed materials can be used in low temperature co-fired multilayer capacitor applications. © 2016, The Minerals, Metals & Materials Society.
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Epoxy composites with biphenyl liquid crystalline polyester (BLCP)-grafted graphene oxides (GO) as inclusions were prepared successfully. The thermal and texture analyses of BLCP were characterized by DSC and POM. The results show that the texture structure of BLCP turned into fan texture from woven texture with increasing temperature and present double texture structure. More importantly, the thermal and mechanical properties of epoxy composites could be improved by incorporating BLCP-grafted GO (BLCP-GO). The epoxy composite with only 0.5 wt% BLCP-GO produced an increase in the initial decomposition temperature (Td) by 28 °C and glass transition temperature (Tg) by 17.2 °C when compared with the neat epoxy. Moreover, for the mechanical properties tests, the composites with 1.0 wt% BLCP-GO exhibit an increase in impact strength, tensile strength, flexural strength and flexural modulus by 103, 52, 66, and 56 %, respectively, compared with the neat epoxy resin. These excellent performances of the graphene–epoxy composites have a great potential for applications in aerospace and other electrical devices. © 2016, Springer-Verlag Berlin Heidelberg.
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Mg2B2O5ceramic was prepared by a solid-state reaction process using the mole ratio of MgO:B2O3 = 1:1. The crystal structure, sintering behavior and microwave dielectric properties of ceramics were investigated by X-ray diffraction, scanning electron microscopy and dielectric measurement. The Mg2B2O5ceramic can be well densified at 1100 °C for 4 h. X-ray diffraction patterns show that the ceramic is a pure Mg2B2O5(P-1) anorthic phase structure with parameters of a = 6.1563(1) Å, b = 9.2228(1) Å, c = 3.1217(1) Å, α = 90.4618(2)°, β = 92.1601 (1)°, γ = 104.3993(1)°, V = 171.53(1) Å. The best microwave dielectric properties can be obtained in ceramic sintered at 1100 °C for 4 h with permittivity about 5.83, Q × f about 41,930 GHz and τfabout −62 ppm/°C. © 2016, Springer Science+Business Media New York.
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