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Abstract:      In this study, Fe/Cu, Fe/Al/Cu, Fe/Cu/C and Fe/Al/Cu/C internal electrolysis systems (IESs) were constructed and used to treat methylene blue dye (MB) wastewater. The effects of filler mass ratio, filler dosage, solution pH, reaction time and reaction temperature on COD removal were discussed, while the kinetics, thermodynamics and mechanism of COD removal were also investigated. The results showed that when the COD removal rates were basically the same, the reaction times of Fe/Al/Cu, Fe/Cu/C and Fe/Al/Cu/C IESs were shorter, and the filler dosages were lower. For the four systems, the appropriate pH was around 5, while the suitable reaction temperature was in the range of 20–25 °C. The COD removals of these four IESs were generally greater than 90%. The COD removal processes of the four systems could be better described by the improved pseudo-second-kinetic model, and the liquid film diffusion was the rate-controlling step. Moreover, the COD removal was a spontaneous and endothermic process. MB was degraded into inorganic substances in four steps. In addition, the FTIR characterization of the fillers before and after reaction suggests the four IESs have good stability.
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Abstract:      The independent task scheduling problem of heterogeneous multi-processors belongs to the NP-hard problem. The emergence of evolutionary algorithms provides a new idea for solving this problem. Particle swarm optimization (PSO) is a kind of intelligent evolutionary algorithm and it could be used to solve scheduling problem. We firstly discretized the representation of particle swarm optimization algorithm and made it suitable for the scheduling problem of heterogeneous multiprocessors. Then, the PSO algorithm was introduced into heterogeneous multiprocessors independent task scheduling problem by modeling method. In order to overcome particle swarm optimization algorithm&#x2019;s problem that is easy to fall into local optimum and premature convergence. We proposed a heterogeneous multiprocessor independent task scheduling algorithm based on improved PSO by improving the update operation of particle swarm optimization algorithm and transformed it into crossover and mutation operation of genetic algorithm. The experimental results show that the improved PSO scheduling algorithm can overcome the premature defects of PSO algorithm and the makespan of proposed IPSO is smaller than PSO.
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Abstract:      The cellulose nanofiber-reduced graphene oxide (CNF-rGO) composite hydrogel was prepared by ascorbic acid reduction of CNF-graphene oxide (GO) composite hydrogel which was obtained from CNF with high aspect ratio and GO with nanosheet. By freeze-drying method, CNF-rGO composite aerogel was obtained. By the in situ polymerization of aniline monomer, CNF-rGO/polyaniline (PANI) composite aerogels as flexible electrode materials was prepared. The effects of different dosage mass ratio of aniline, CNF and rGO on the morphology, structure and electrochemical properties of CNF-rGO/PANI aerogels electrode composites were studied. The results show that the CNF-rGO/PANI composite aerogels still have relatively close 3D network structure after in situ polymerization of aniline. Compared with rGO/PANI aerogel eletrode composites, the CNF-rGO/PANI aerogel eletrode composites have more excellent capacitance behavior. When the mass ratio of CNF and GO is 60:40 and the amount of PANI is 0.1 mol, the specific capacitance of the CNF-rGO/PANI aerogel electrode composites is 85.9 F•g-1, and its electrochemical properties are hardly affected by bending degree. So, the CNF-rGO/PANI aerogel eletrode composites show good electrochemical performance and excellent flexibility.

© 2019, Editorial Office of Acta Materiae Compositae Sinica. All right reserved.

Number of references:      25

Main heading:      Aerogels

Controlled terms:      Aniline -  Ascorbic acid -  Aspect ratio -  Capacitance -  Cellulose -  Electrochemical electrodes -  Electrochemical properties -  Graphene -  Hydrogels -  Nanocellulose -  Nanofibers -  Polyaniline -  Polymerization

Uncontrolled terms:      3D-network structures -  Cellulose nanofibers -  Composite aerogel -  Electrochemical performance -  Flexible electrodes -  Freeze drying method -  In-situ polymerization -  Reduced graphene oxides

Classification code:      701.1Electricity: Basic Concepts and Phenomena -  761Nanotechnology -  801.3Colloid Chemistry -  801.4.1Electrochemistry -  804Chemical Products Generally -  804.1Organic Compounds -  815.1.1Organic Polymers -  815.2Polymerization -  933Solid State Physics

Numerical data indexing:      Amount_Of_Substance 1.00e-01mol

DOI:      10.13801/j.cnki.fhclxb.20181121.001

Database:      Compendex

4. 

Title:      Formation and effect of the branched layer during the tunnel etching of aluminum foil

Accession number:      20193607407521

Authors:      Peng, Ning1 ; Wen, Yuqing1 ; Shang, Wei1; He, Yedong2

Author affiliation:      1 Guangxi Key Laboratory of Electrochemical and Magnetochemical Functional Materials, Guilin University of Technology, Guilin; 541004, China

2 Beijing Key Laboratory for Corrosion, Erosion and Surface Technology, University of Science and Technology Beijing, Beijing; 100083, China

Corresponding author:      Peng, Ning (ncdxclpn@glut.edu.cn)

Source title:      Journal of Materials Science

Abbreviated source title:      J Mater Sci

Issue date:      2019

Publication year:      2019

Language:      English

ISSN:      00222461

E-ISSN:      15734803

CODEN:      JMTSAS

Document type:      Article in Press

Publisher:      Springer New York LLC

Abstract:      In this study, branched layers formed under various conditions of the electrochemical etching of aluminum foils were observed. Tunnel clustering arose from the random distribution of high-density tunnels, greatly increasing the thickness of the branched layer; this occurred because the tunnel clustering increased the tunnel width, thereby facilitating electrolyte transport in vertical tunnels. In contrast, tunnel tapering blocked the branched tunnels generated at a certain depth. The thickened branched layer greatly reduced the foil thickness during tunnel widening, considerably reducing the surface area and the specific capacitance obtained for the etched aluminum foil.
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Abstract:      A series of willemite based ceramics Zn2Ge1+xO4+2x with − 0.1 ≤ x ≤ 0.2 were prepared by the solid-state reaction method. Influences of Ge nonstoichiometry on the crystal structure, densification, and microwave dielectric properties were evaluated in terms of X-ray diffraction, SEM, dielectric measurements and far-infrared spectra. Ge excess favored the formation of single-phase willemite but a high level of excess induced appearance of GeO2. In contrast, nominal composition and those with Ge deficiency comprised of ZnO and the willemite phase. Ge excess was found to be beneficial to the densification and dielectric properties optimization of Zn2Ge1+xO4+2x. A composition with x = 0.1 (Zn2Ge1.1O4.2) exhibited the optimum microwave dielectric properties with a relative permittivity Εr ~ 7.09, a quality factor Q × f ~ 112,700 GHz (at 14.48 GHz), and a temperature coefficient of resonance frequency τf ~ − 51 ppm/°C.
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Abstract:      A magnetoresistance device was proposed by patterning two asymmetric ferromagnetic stripes on top and bottom of the GaAs/AlxGa1-xAs heterostructure. To control its performance, a tunable δ-potential is introduced inside this device by wire-like doping. Adopting transfer matrix method and Landauer-Büttiker conductance theory, Schrödinger equation is solved analytically and δ-doping dependent transmission, conductance and magnetoresistance ratio are calculated. An obvious magnetoresistance effect still stays in this device, due to existence of transmission difference between parallel and antiparallel configurations independent of δ-doping. However, its magnetoresistance ratio can be tuned by changing weight or position of δ-doping. These interesting results not only propose an alternative scheme to manipulate magnetoresistance device, but also a structurally-controllable magnetoresistance device can be obtained for magnetic information storage.
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Abstract:      Cloud Computing provides an attractive execution environment for scientific workflow execution. However, due to the increasingly high charge cost of using cloud service, cost minimization for workflows execution on cloud systems has become a crucial issue. Traditional work are adopting the sophisticated scheduling techniques to address such issue. Differently, this paper has proposed an efficient task-clustering based cost-effective aware scheduling algorithm (ECOS) to minimize the cost without comprising the deadline constraint. First, with respect to the characteristics of multi-type workflows, cloud heterogeneity and cost model, we have formulated the problem of task-clustering to simplify the structure of workflows and workflow scheduling to minimize cost within the deadline constraint. Then, we have devised ECOS with two key steps: (1) vertical clustering is with the time consideration that selectively merges the sequential tasks to reduce the transferring time within the workflow; (2) horizontal clustering and greedy allocation is to aggregate the parallel tasks and greedily allocate resources to that tasks with the aim of minimizing cost within deadline. Last, we have conducted the experiment that compare with well-known task-clustering based algorithms via WorkflowSim platform. The results have demonstrated that ECOS can efficiently merge tasks and minimize the total cost without comprising the deadline constraint both in small and large datasets. Moreover, we have discussed the ECOS in terms of various schedulers and number of tasks to validate the performance of ECOS.
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Abstract:      In this study, hot rolling (HR), solid solution treatment (ST), and friction stir processing (FSP) were applied to Al–20Zn and Al–20Zn–0.5Sc alloys to obtain their elongated, coarsened, and fine-equiaxed grain structures. Sc addition refined the grains of Al–20Zn alloys in any state. The dynamic precipitation during deformation, such as HR and FSP, was promoted by the Al3Sc phase in the alloy containing Sc. The strength of Al–20Zn alloy was improved by Sc addition. Furthermore, a reasonable ductility was obtained in the ST sample when added with Sc. The fine grains and high density of Al3Sc particles with grain boundary pinning effect resulted in increased high-temperature internal friction value and excellent damping stability of the HR and FSP Al–20Zn–0.5Sc samples.
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Abstract:      Molybdenum disulfide (MoS2) is widely used in practice due to its excellent lubricating properties. However, research on the tribological properties of magnetron sputtering for depositing MoS2 films remains limited. Herein, the tribological properties of MoS2 films were investigated in detail through a series of characterization and friction coefficient tests. MoS2 films were deposited onto silicon substrates by magnetron sputtering under different radio-frequency powers (Prf). With increased Prf, the crystallinity of the films gradually increases, whereas the friction coefficient initially decreases and then increases. Prf also affects the chemical composition, surface morphology, and grain size of MoS2 films. At Prf = 300 W, the film surface is dense and smooth, the grain distribution is uniform. Moreover, the films have superior tribological properties and low friction coefficient, which can be attributed to the weak van der Waals force among MoS2 layers and the microscopic morphology of the films. All these results indicate that by reasonably controlling the preparation parameters, MoS2 films with excellent tribological properties can be prepared by magnetron sputtering.
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Abstract:      The BM25F correlation sorting algorithm is mainly implemented on the basis of the BM25 algorithm. However, it failed to take into account the impact of multiple other impact factors on the ranking of search results. In order to effectively solve this problem, According to the comprehensive influence factors of the journals, Reader's clicks, downloads, and citations for articles, Article published by the time period, The influence of long vocabulary and short vocabulary on the ranking of retrieval results is also considered. And set weight parameters for it, Then merge with the BM25F search result sorting algorithm formula. So as to improve and optimize the score of retrieval results. It is proved by the experimental results. The improved BM25F sorting algorithm has the retrieval effect. It can be more consistent with the needs of the vast number of users. It enables articles with relevant frontiers to get higher scores.
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Abstract:      Aimed at the shortcomings of low localization accuracy of the fixed multianchor method, a three-dimensional localization algorithm for wireless sensor network nodes is proposed in this paper, which combines received signal strength indicator (RSSI) and time of arrival (TOA) ranging information and single mobile anchor node. A mobile anchor node was introduced in the proposed three-dimensional localization algorithm for wireless sensor networks firstly, and the mobile anchor node moves according to the Gauss-Markov three-dimensional mobility model. Then, based on the idea of using RSSI ranging in the near end and TOA ranging in the far end, a ranging method combining RSSI and TOA ranging information is proposed to obtain the precise distance between the anchor node and the unknown node. Finally, the maximum-likelihood estimation method is used to estimate the position of unknown nodes based on the obtained ranging values. The MATLAB simulation results show that the proposed algorithm had a higher localization accuracy and lower localization energy consumption compared with the traditional RSSI localization method or TOA localization method.

© 2019 Lieping Zhang et al.

Number of references:      19

Main heading:      Sensor nodes

Controlled terms:      Energy utilization -  MATLAB -  Maximum likelihood estimation -  Three dimensional computer graphics -  Time of arrival

Uncontrolled terms:      Dimensional mobility -  Localization accuracy -  Localization method -  Maximum likelihood estimation method -  Received signal strength indicators -  Single mobile anchor node -  Three dimensional localization -  Time of arrival (TOA)

Classification code:      525.3Energy Utilization -  716.1Information Theory and Signal Processing -  722Computer Systems and Equipment -  723.2Data Processing and Image Processing -  921Mathematics -  922Statistical Methods

DOI:      10.1155/2019/4043106

Funding Details:      Number

Acronym

Sponsor

15-140-07-23-Guilin University of Technology
16-380-25-23-Guilin University of Technology
61741303-National Natural Science Foundation of China

Funding text:      This work was supported by the National Natural Science Foundation of China (no. 61741303), Guangxi Natural Science Foundation (no. 2017GXNSFAA198161), Key Laboratory of Spatial Information and Geomatics (Guilin University of Technology) (nos. 15-140-07-23 and 16-380-25-23), and Innovation Project of Guangxi Graduate Education (no.YCSW2019159)

Database:      Compendex

12. 

Title:      Using decision tree to modeling a bad debt account taxation information system

Accession number:      20193507370169

Authors:      Lan, Tian-Syung1, 2; Lee, Ming-Chang2; Hsieh, Ching-Hui2; Chuang, Kai-Chi1; Qin, Jian-Hua1 

Author affiliation:      1 College of Mechanical and Control Engineering, Guilin University of Technology, Guilin; Guangxi; 541004, China

2 Department of Information Management, Yu Da University, Zaoqiao; Miaoli County; 36143, Taiwan

Corresponding author:      Qin, Jian-Hua (jianhua@sina.com)

Source title:      Microsystem Technologies

Abbreviated source title:      Microsyst Technol

Issue date:      2019

Publication year:      2019

Language:      English

ISSN:      09467076

E-ISSN:      14321858

Document type:      Article in Press

Publisher:      Springer Verlag

Abstract:      How to reduce the ratios and liquidate the non-performing assets are considered as the important issues for financial institutions. The non-performing loans rations of financial institutions are overly high in Taiwan. In this study, the decision tree algorithm is used to set up an inquiring bad accounts’ taxation information model for financial institutions. The data used in this study is sourced from the essential of acceptance for creditor inquiring about the taxation information for debtor as released by the Financial Information center of Ministry of Finance. The well-known Decision Tree Approach is taken. In the end, it is discovered that inquiring about bad accounts’ taxation information for financial institutions could be categorized fast and efficiently by using decision tree algorithm. With this method, the financial institutions are capable to select those samples that are suitable for inquiring and achieving efficient management.
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Abstract:      Improving the catalytic performance of ethanol electro-oxidation reaction (EOR) is crucial for accelerating the commercialization of direct ethanol fuel cells (DEFCs). In this work, AuPd nanowires (NWs) anchored on the hybrid of layered double hydroxides and carbon black (CB) was prepared by a facile procedure for anode electrocatalyst of ethanol electro-oxidation reaction (EOR). For comparison, unloaded AuPd NWs and AuPd nanopaticles (NPs) supported on LDH-CB were also prepared. These catalysts were characterized via X-ray diffraction (XRD), transmission electron microscopy (TEM) and X-ray photoelectron spectroscopy (XPS). The performance of these catalysts was evaluated by the reactions of ethanol in alkaline media by cyclic voltammetry, chronoamperometric measurements and electrochemical impedance spectroscopy. It was found that the as-prepared AuPd NWs/LDH-CB demonstrated higher activity and stability than those of unloaded AuPd NWs, commercial Pd/C and AuPd NPs/LDH-CB attributed to the AuPd nanowires with more active sites, electronic structure of Pd modified by alloyed with Au and interacted with LDH-CB as well as the electron transfer ability facilitated by CB.
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Abstract:      Mn contained ceramics with nominal formula Ba4RMn0.5Nb9.5O30 (R = La, Pr, Nd and Eu) were fabricated via a conventional solid−state reaction. The phase structure, microstructure, dielectric and ferroelectric properties of the materials were systematically studied. Ambient temperature XRD patterns indicate that all of the ceramics are single tetragonal tungsten bronze phase with space group P4bm. All of these ceramics present a broad permittivity peak, while only Ba4LaMn0.5Nb9.5O30 exhibits obvious frequency dispersion indicating relaxation. With decreasing A1-site ions size, the maximum dielectric constant temperatures (Tm) gradually increase. The relaxation activation energy and direct current conductivity activation energy of all compounds were obtained by linear fitting with Arrhenius equation. Furthermore, with the increase of the A1-site ions size, the Raman shift moves to a high frequency, indicating that different degrees of lattice distortion. Polarizations versus electric field (P–E) loops measured at ambient temperature show that Ba4EuMn0.5Nb9.5O30 has the highest remnant polarization value.
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Abstract:      Tubular still is one of the most promising desalination devices. This paper presents hydrophilic modification of the outer surface of the seawater trough in a tubular still, so that the hydrophilically modified outer surface can serve as an evaporation surface when it is wetted with the overflowing seawater from the trough. To experimentally verify and examine the effect of hydrophilic surface modification, a small tubular still was constructed with a seawater trough of 63 mm in diameter and 1.9 m in length. The experimental results show that at the operating temperature of 80 °C, the hydrophilically modified surface can increase the yield rate by 24.9%. Under the condition with a constant input power of 100 W, the hydrophilically modified surface can increase the gained output ratio (GOR) of the tubular still by 44.4%. In addition, a heat and mass transfer model of tubular still is also presented for a theoretical performance prediction of the effect of hydrophilic surface modification. A comparison exhibits the maximum deviation of 18.7% between the theoretical and experimental results.
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Abstract:      Speckle noise generated during optical coherence tomography (OCT) imaging severely images image quality. In order to study the processing method of speckle noise reduction, this paper takes the OCT fundus image as the research object, and uses the median filtering, wavelet threshold method, Wiener filtering and anisotropic diffusion method to denoise the OCT fundus image. Finally, the effects of image noise reduction are objectively compared by four factors: signal-to-noise ratio (SNR), speckle index (Speckle-index), equivalent visual number (ENL) and edge retention coefficient (EPI). The results show that Wiener filtering and anisotropic diffusion method have better noise reduction effects.
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Abstract:      Deformation flexibility of two-dimensionally connected tetrahedral network and Ga3+ ion with variable coordination are reported to be the key factor for oxide ion migration in La1+xSr1−xGa3O7+0.5x materials, which are well-known oxide ion conductors with remarkable conductivity at the temperature range 600–900 °C. In this work, La1+xSr1−xGa3S6O1+0.5x materials which also adapt melilite structure were prepared at high temperature in a quartz tube after being vacuumed. The prepared samples were then studied by complementary techniques, including X-ray diffraction (XRD), alternative current (AC) impedance spectroscopy, and density functional theory (DFT). The XRD data together with Rietveld refinement results showed that La atoms failed to replace Sr atoms in La1+xSr1−xGa3S6O1+0.5x materials, leading to two phases in the products. This was consistent with the high defect formation energy (higher than 2.76 eV) of La atoms substituting for Sr atoms. In addition, alternative current impedance spectroscopy measurements demonstrated no ionic conduction responses in these melilite La1+xSr1−xGa3S6O1+0.5x materials, agreeing well with the fact that the La atoms were not able to substitute for Sr atoms and no interstitial oxide ions were introduced in any phases of the products.
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Abstract:      The polylactic acid (PLA) nanofiber membranes reinforced with hyperbranched PLA-modified cellulose nanocrystals (H-PLA-CNCs) were prepared by electrospinning. The H-PLA-CNCs and the nanofiber membranes were researched by Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM), thermal gravimetric analysis (TGA), differential scanning calorimetry (DSC), and dynamic mechanical analysis (DMA). The outcomes embodied that the cellulose nanocrystals (CNCs) could be successfully improved by the hyperbranched PLA, which would offer powerful CNCs/matrix interfacial adhesion. Thus, the mechanical and shape memory properties of PLA can be improved by adding the H-PLA-CNCs. In particular, when the addition of H-PLA-CNCs was 7 wt%, the tensile strength and an ultimate strain of PLA composite nanofiber membranes was 15.56 MPa and 25%, which was 228% and 72.4% higher than that of neat PLA, respectively. In addition, the shape recovery rate of the PLA/5 wt% H-PLA-CNCs composite nanofiber membrane was 93%, which was 37% higher than that of neat PLA. We expected that this present study would provide unremitting efforts for the development of more effective approaches to prepare biology basic shape memory membranes with high mechanical properties.
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Abstract:      In this paper, a solar thermal absorber based on a dielectric filled two-dimensional nickel grating is designed and numerically investigated for wide-angle and polarizationindependent broadband absorption. The absorption of the proposed two-dimensional meta-surface absorber reaches nearly 100% in the whole visible region (400-800 nm). The physical mechanisms responsible for the high absorption including the impedance matching with the free space, the cavity resonances and the surface plasmonic resonances have been elucidated in detail. The strong resonances effectively trap the incident light in the nano-cavities and then dissipate it by the ohmic losses of the metal, giving rise to the high absorption of the proposed absorber. The meta-surface absorber may find applications in solar cells, photovoltaics, thermos-photovoltaics, thermal emitters, plasmonic sensors, and solar-energy harvesting.
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Abstract:      Soil moisture content is an important parameter in hydrology, meteorology, and agriculture and is vital for meteorological forecast, flood disaster, and water resource cycle. Global positioning system interferometric reflectometry is a new remote sensing technique with low cost and high efficiency and resolution. This technique can be used to estimate near-surface soil moisture for the area surrounding the antenna from signal-to-noise ratio (SNR) data. In this study, a non-linear sliding estimation method of soil moisture based on multi-satellite fusion was proposed in consideration of the advantages of multi-satellite convergence and the time and space scale of soil moisture. First, the direct and reflection signals of GPS satellites were separated by means of low-order polynomial fitting. Then, the sinusoidal fitting model of reflection signals was established, and the relative delay phase of the SNR interferogram was obtained. Finally, a linear regression model was used to analyze and select the phase of SNR interferogram, and the sliding estimation method of the soil moisture using the least square support vector machine based on multi-system fusion was established. On the basis of the monitoring data provided by US Plate Boundary Observations Project, the feasibility and effectiveness of using single and multiple GPS satellites for sliding estimation of soil moisture were compared and analyzed. Results of the two types of data showed that the linear regression equation could efficiently describe the relationship between relative retardation phase and soil moisture and effectively select GPS satellites by setting the threshold range of correlation coefficient. The optimal parameters of least square support vector machine were selected by grid search method. Over-fitting did not occur in the process of multi-star fusion inversion, and the advantage of non-linear weight determination was fully exerted. When a single satellite was used for soil moisture inversion, the variation law of soil moisture was inaccurately obtained, and the error of inversion error fluctuated greatly, thereby resulting in the jump phenomenon. When the rolling multi-star fusion inversion model was used, the fluctuation of inversion error was relatively close, thereby effectively suppressing the transition phenomenon. The correlation coefficients between the estimated results and the measured values of soil moisture were 0.942 and 0.962, respectively. The root mean square errors were 0.072 and 0.032, which were at least 18.18% higher than those of some single satellites. The theoretical analysis and experiment showed that this method had fully utilized the advantages of least square support vector machine and effectively integrated the performance of each satellite. Overall, the method required less modeling data, the sliding mode could achieve long time estimation, and the estimation error was relatively stable. This method not only ensured the stability of the local error in the estimation process but also effectively restrained the abnormal jump phenomenon easily when single satellite was estimated. The inversion process was not easily affected by a single satellite. Therefore, the estimation of soil humidity can be treated as non-linear event, and multi-system fusion estimation is feasible and effective.
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Title:      Preparation and properties of PMMA-modified Sr2Ni0.4Co1.6O6 composites
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Abstract:      Nano-microsphere polymathy methacrylate (PMMA)–modified nanoparticulate double perovskite Sr2Ni0.4Co1.6O6 was prepared. It is found that the modification can reduce the Sr2Ni0.4Co1.6O6 particle size and make the distribution more uniform. The electrochemical performance tests show that the maximum current density of oxygen reduction reaction (ORR) of single Sr2Ni0.4Co1.6O6 is 0.1830 A cm−2 (− 0.6 V vs. Hg/HgO) and the maximum current density of oxygen evolution reaction (OER) is 0.2677 A cm−2 (1 V vs. Hg/HgO), while the maximum current density of ORR of PMMA-modified Sr2Ni0.4Co1.6O6 (Sr2Ni0.4Co1.6O6 to PMMA mass ratio of 1:3) is 0.2687 A cm−2 (− 0.6 V vs. Hg/HgO) and the maximum current density of OER is 0.3579 A cm−2 (1 V vs. Hg/HgO). AC impedance analysis also shows that PMMA-modified Sr2Ni0.4Co1.6O6 has the lowest charge transfer resistance. This work certifies that PMMA-modified Sr2Ni0.4Co1.6O6 catalyst is better than Sr2Ni0.4Co1.6O6 catalyst.
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Abstract:      Herein, γ-AlO(OH) as an inorganic was successfully inserted into MgAl-LDH layer by a one-pot synthesis, the composite as an adsorbent for removing methyl orange (MO) from wastewater. The structure and adsorption performance of γ-AlO(OH)/MgAl-LDH were characterized. The research shows that the expansion (003) plane and the hydroxyl active site of γ-AlO(OH)/MgAl-LDH can promote adsorption capacity and adsorption kinetics, respectively. Therefore, γ-AlO(OH)/MgAl-LDH exhibits a super adsorption performance, which completely adsorbs MO at the concentration of 1000 mg g−1. In addition, the maximum adsorption capacity of MO was 4681.40 mg g−1 according to the Langmuir model. These results indicate that γ-AlO(OH)/MgAl-LDH is a potential adsorbent for the removal of organic dyes in water.

© 2019, The Author(s).

Number of references:      36

Main heading:      Aluminum compounds

Controlled terms:      Adsorption -  Azo dyes -  Stripping (dyes)

Uncontrolled terms:      Adsorption capacities -  Adsorption kinetics -  Adsorption performance -  Confined effect -  Langmuir models -  One-pot synthesis -  Potential adsorbents -  Space-confined

Classification code:      802.3Chemical Operations -  803Chemical Agents and Basic Industrial Chemicals

DOI:      10.1186/s11671-019-3112-x

Funding Details:      Number

Acronym

Sponsor

51672052

NSFC

National Natural Science Foundation of China

51672052

NSFC

National Natural Science Foundation of China--

Special Fund for Distinguished Experts in Guangxi of China

Funding text:      National Natural Science Foundation of China (No.51672052).We acknowledge the financial support from the National Natural Science Foundation of China (No. 51672052), Guangxi Distinguished Experts Special Fund and Guangxi Graduate Education Innovation Program (No. BS201603).

Database:      Compendex

23. 

Title:      Transparent and strong polymer nanocomposites generated from Pickering emulsion gels stabilized by cellulose nanofibrils

Accession number:      20193407343156

Authors:      Liu, Xinyue1; Qi, Xiaojun1; Guan, Yupeng1; He, Yingying1; Li, Shuai1; Liu, Hongxia1 ; Zhou, Li1; Wei, Chun1; Yu, Chuanbai1; Chen, Yunhua2 

Author affiliation:      1 College of Material Science & Engineering, Guilin University of Technology, Guilin; 541004, China

2 School of Materials Science and Engineering, South China University of Technology, Guangzhou; 510640, China

Corresponding author:      Liu, Hongxia (aozihx@foxmail.com)

Source title:      Carbohydrate Polymers

Abbreviated source title:      Carbohydr Polym

Volume:      224

Issue date:      15 November 2019

Publication year:      2019

Article number:      115202

Language:      English

ISSN:      01448617

CODEN:      CAPOD8

Document type:      Journal article (JA)

Publisher:      Elsevier Ltd

Abstract:      We report here the development of transparent and strong polymer composites reinforced by unmodified cellulose nanofibrils (CNFs) with a Pickering emulsion gelation strategy. The CNFs entangle and firmly stabilize on the surface of emulsion droplets containing polymethyl methacrylate (PMMA) solution, leading to the gelation of the emulsions. CNFs/PMMA composites were generated via vacuum filtration and solvent washing of the gel and a subsequent two-step hot pressing. The composites contained a unique self-assembled two-tier hierarchy of CNFs networks and demonstrate promising transparency, tensile strength, flexibility, and an extremely low thermal expansion. Remarkably, these properties are highly tunable with varying the concentration of CNFs and the volume ratio of the water to oil phase. This work offers a facile route to realize the well dispersion of unmodified CNFs in hydrophobic polymer matrix and achieve high performance of polymeric materials reinforced by CNFs.
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Abstract:      In order to meet the humanized requirements of course scheduling in colleges and universities, a multi-objective optimization course scheduling model with soft constraints is established. According to the characteristics of many constraints and large search space of course scheduling model, the unique coding method and optimized initial population generation operator are designed, and genetic operators such as crossover and mutation are also designed for the problem. The experimental results demonstrate that the proposed algorithm can obtain the high quality course schedule according to the proposed soft constraints, and it can avoid typical genetic algorithm to fall into local optimum problem.
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Abstract:      A series of mesoporous SBA-15 with various pore diameter (8, 15, 22 and 27 nm) were synthesized and used as "microreactor". Reversible addition–fragmentation chain transfer (RAFT) polymerization of methyl methacrylate (MMA) was conducted in the channels of SBA-15 using azodiisobutyronitrile (AIBN) as initiator, ethyl xanthate ethyl propionate as chain transfer agent. The obtained PMMA/SBA-15 composites and neat PMMAs from composites were characterized by X-ray powder diffraction, scanning electron microscopy, transmission electron microscopy, nitrogen adsorption and desorption, Fourier transform infrared spectroscopy, thermogravimetry analysis, differential scanning calorimetry, hydrogen nuclear magnetic resonance. Results showed that compared with PMMA from conventional RAFT polymerization, PMMAs obtained from internal SBA-15 featured with narrower molecule weight distribution (1.34–1.55) and higher thermal stability due to confinement effects. With the increment of pore size of SBA-15, the molecular weight and glass transition temperature (Tg) of PMMA obtained from internal SBA-15 were distinctly improved whereas isotacticity of the PMMA decreased. The properties of the PMMA were managed with controllable RAFT polymerization by regulation the pore size of SBA-15.
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Abstract:      The preparation process and method of magnetic water hyacinth(MBC) were conducted, and the morphological structure and surface characteristics of biochar were characterized. The optimal MBC preparation method was obtained under different carbonation temperatures, impregnation times, and mass ratio of potassium carbonate to water Gourd: carbonization temperature is 450 °C, iron nitrate concentration is 0.2 M, and the mass ratio of potassium carbonate to water hyacinth is 0.5:5.
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Abstract:      In this paper, the three-dimensional (3D) cloud data acquisition of the slope micro-geomorphology is carried out by Artec Eva 3D scanning technology, and the 3D model reconstruction is carried out to realize the digitization of the slope micro-geomorphology. The research results show that the resolution of the digital model is 1.13-1.17 points/mm2, the standard deviation of the slope modeling is less than 1.2mm, and the maximum error is less than 2mm. The average error is less than 0.1 mm. It can be seen that the digital geomorphology model based on Artec Eva 3D scanning technology can restore the slope micro-geomorphology well, and can apply the 3D digital model to the quantitative analysis of soil erosion process, which can be used in the field of soil erosion monitoring. This technology is of great significance for the study of soil erosion.
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Abstract:      Metal-organic framework (MOF) is a new generation of crystalline porous materials that are characterized by simple synthesis conditions, diverse structure, and modified pore surface. MOFs suffer from low mechanical strength and poor chemical stability, limiting their development and application. The construction of MOF composites can effectively compensate for these defects while introducing new properties and functions. Compared with single materials, MOF composites exhibit greater specific surface area and porosity, stability, and catalytic performance and other functions. This review summarizes the synthesis methods and different types of MOF composites. Recent developments on the function and application of MOF composites in chemical sensors are presented. Finally, the prospects for the future development of MOF composite-based sensors are emphasized in many cases.
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Abstract:      In this paper, an online measuring device of dielectric loss angle for insulation test is introduced. Based on the detection principle of zero-cross comparison method, the device uses STM32F205RCT6 chip as the control core of signal measurement and processing, and communicates with UART interface and Zigbee module, and the hardware circuit design of signal measurement and processing is completed. It has been proved by experiments that the measuring device has high measurement accuracy and stability. In addition, after analyzing the dielectric loss angle variation curve, this paper proposes a compression recording algorithm based on curve segmentation line fitting. The simulation results show that the algorithm can effectively reduce the storage space required for recording and has certain practicability.
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Abstract:      Dielectric capacitors with high power density and excellent temperature stability are highly demanded in pulsed power systems. BaTiO3-based lead-free relaxor ceramics have been proven to be a promising candidate for energy storage applications. However, the presence of low maximum polarization (Pmax) heavily restricts its applications in the energy storage field. In order to significantly increase Pmax under low electric field, a strategy, via introducing Bi0.5Na0.5TiO3 (BNT) and Ca2+, constructing local compositional disorder and decreasing grain size, is propounded in this work. High Pmax of 42.11 µC cm−2 and large breakdown electric field (Eb) of 210 kV cm−1 were attained in Bi0.5Na0.5TiO3-modified BT-based solution, giving rise to ultrahigh Wrec of 2.57 J/cm3. The significantly improved Wrec is much superior to the previous other lead-free dielectric ceramic under moderate electric fields (< 220 kV cm−1). In addition, an excellent temperature stability (the variation of Wrec is less than 3% in the temperature range of 20–120 °C) was obtained in this BNT-modified BT-based bulk materials. These results demonstrate that the strategy is practicable and effective to hike the energy density up for BaTiO3-based bulk ceramics, which may pave a significant step towards utilizing energy storage applications for BaTiO3-based materials.
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Abstract:      (K0.45Na0.45Li0.04La0.02)NbO3–Bi(Ni0.5Zr0.5)O3[(1 − x)KNLLN-xBNZ, 0 ≤ x ≤ 0.02] ceramics were fabricated via a traditional solid state reaction method. The addition of BNZ can enhance the electrical properties of KNLLN ceramics. As x = 0.015, the sample had good performance with high Εr ~ 1665 and excellent thermal stability (ΔΕ/Ε100°C ≤ ± 12%) from 100 to 447 °C, indicating that this ceramic has potential application prospects in wider working-temperature range. The electrical behavior at high temperatures of (1 − x)KNLLN-xBNZ ceramics was also analyzed. The results show that the relaxation induced by the double ionized oxygen vacancies is thermally activated.
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Abstract:      A new photocatalyst, few-layer MoS2 grown in MgAl-LDH interlayers (MoS2/MgAl-LDH), was prepared by a facile two-step hydrothermal synthesis. The structural and photocatalytic properties of the obtained material were characterized by several techniques including powder X-ray diffraction (XRD), Raman spectroscopy, field emission scanning electron microscopy (FESEM), high-resolution transmission electron microscopy (HRTEM), Fourier transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS), photoluminescence spectroscopy (PL) and UV-vis absorption spectroscopy. The MoS2/MgAl-LDH composite showed excellent photocatalytic performance for methyl orange (MO) degradation at low concentrations (50 mg L-1 and 100 mg L-1). Furthermore, even for a MO solution concentration as high as 200 mg L-1, this composite also presented high degradation efficiency (>84%) and mineralization efficiency (>73%) at 120 min. The results show that the MoS2/MgAl-LDH composite has great potential for application in wastewater treatment.
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Abstract:      (1-x)(K0.5Na0.5)NbO3–xBi(Li0.5Nb0.5)O3 [(1-x)KNN–xBLN, 0 ≤ x ≤ 0.02] dielectric ceramics were synthesized by an ordinary sintering technique. The effects of Bi(Li0.5Nb0.5)O3 addition on the phase structure, microstructure and dielectric properties of KNN ceramics were studied. The phase structure of ceramics shifted from the orthorhombic to pseudo-cubic phase structure with increasing the content of Bi(Li0.5Nb0.5)O3. The addition of Bi(Li0.5Nb0.5)O3 depressed the transition temperature of the orthogonal and tetragonal phases, which is a benefit to the thermal stability of KNN ceramics. Especially, as x = 0.01, the ceramics have a high relative permittivity Εr (~ 1557), low dielectric loss tanδ (< 2.4%) and good thermal stability ΔΕ/Ε150°C (≤ ± 10%) from 150 °C to 365 °C. Especially, when x = 0.005, the piezoelectric constant d33 was improved to 133 pC/N. Furthermore, the comprehensive properties of (1-x)KNN–xBLN (0 ≤ x ≤ 0.02) ceramics were enhanced significantly to those of pure KNN ceramics. These results indicate that these ceramics could be considered as the prominent promising candidates for high-temperature capacitor application.
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Abstract:      Pickering emulsions have received widespread attention for encapsulating lipophilic guests in the biomedical and food ﬁelds. However, control of the stabilities and demulsification of Pickering emulsions to allow the release of encapsulated species remains a challenge in gastrointestinal conditions. In this work, phosphatidylcholine-kaolinite was prepared by modification of natural kaolinite with phosphatidylcholine and was used as an emulsifier to stabilize medium-chain triglyceride (MCT)/water Pickering emulsions for encapsulating curcumin, a natural antioxidant drug. Simulated gastric and intestinal digestion and a cell uptake assay were implemented for the curcumin-loaded MCT/water Pickering emulsion to study its demulsification and the bioavailability of curcumin. The results revealed that the wettability of phosphatidylcholine-kaolinite could be tailored by controlling the modification temperature so that it could control the emulsion stability. The prepared phosphatidylcholine-kaolinite, with a three-phase contact angle of 123°, was an optimal emulsifier for the enhanced stabilization of the MCT/water Pickering emulsion, especially in the presence of gastric acid. The phosphatidylcholine-kaolinite distributed at the water-oil interface and formed a dense shell structure on the surfaces of the emulsion droplets, controlling the demulsification efficiency to release the encapsulated curcumin. Only 18.9% of the curcumin was released in the simulated gastric conditions after 120 min of digestion due to the demulsification of the MCT/water Pickering emulsion, while it was completely released after 150 min of digestion in simulated intestinal conditions, as expected. This Pickering emulsion stabilized by phosphatidylcholine-kaolinite is a promising delivery system for lipophilic foods or drugs to enhance their bioavailability.
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Abstract:      The electronic and transport properties of phosphorene nanoribbons with different edges and widths are studied by using the first-principles calculations together with non-equilibrium Green's function. The band structures of zigzag phosphorene nanoribbons(ZPNRs) show the metallic characteristics when the nanoribbon width is over 6. But for the armchair phosphorene nanoribbons(APNRs), its band gap gradually decrease when the nanoribbon width is over 2. It can be found that both APNRs and ZPNRs appear negative differential resistance (NDR), namely, there is great potential in designing nanoelectronic devices.
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Abstract:      This paper first focuses on the study of the relationship between the urban heat island (UHI) and the selected physical variables (percentage of urban surface covers, Normalized Difference Vegetation Index (NDVI)) and social variables (population density (PDEN)), and then concentrates on the study of the relationship between UHI and the landscape spatial geometric patterns. The researched results discover that urban Land Surface Temperature (LST) is not only impacted by land cover composition, i.e. land use/cover, which is expressed in this paper as the PURB (commerce/industry/transportation), but also its spatial geometric configuration, i.e. various landscape geometric pattern metrics, which in this paper are expressed by compositional percentage of landscape area (PLAND), configurational edge density (ED), patch density (PD), landscape shape index (LSI), clumpiness index (CI), and Shannon’s diversity index (SHDI). The results show that the proportion of vegetation coverage out of a tract impacts its contribution to an entire UHI in Washington District of Columbia (DC), in particular, interspersing vegetation within a tract is capable of making a stronger mitigation effect to UHI than its concentrated form. Thus, a scatter spatial arrangement and distribution of vegetation is proposed to mitigate UHI effect.
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Abstract:      The H2/CO2-based membrane biofilm reactor (H2/CO2-MBfR) that effectively combines microporous diffusions of H2 and CO2 is efficient in removing perchlorate (ClO4−). Nitrate (NO3−) is a common oxidized contaminant frequently coexists with ClO4− in water, with the NO3− concentration in most ClO4−-contaminated waters being several orders of magnitude higher than ClO4−. Determining the effect of NO3− on ClO4− reduction is a critical issue in practice. The ClO4− reduction performance, biofilm microbial community and influencing mechanism were investigated under a series of feed NO3− loadings in this work. ClO4− reduction was slightly promoted when NO3−-N levels were <10 mg/L and inhibited at higher NO3−-N levels. Denitrification competed more strongly for H2 than ClO4− reduction, regardless of H2 availability. A higher NO3−-N loading was a strong driving force to change the biofilm microbial community. Betaproteobacteria were the dominant bacteria at all stages, and the biofilm reactor was enriched in Methyloversatilis and Zoogloea (31.9–56.5% and 10.6–25.8%, respectively). Changes in the relative amounts of Methyloversatilis and Zoogloea coincided with changes in the ClO4− fluxes and removal efficiencies and the relative abundances of nitrogen cycle functional genes. These results suggest that Methyloversatilis and Zoogloea likely follow independent reduction mechanisms for ClO4− removal.
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Abstract:      This field study aims to identify the performance and mechanisms of red soil amelioration and heavy metal immobilization by a multi-element mineral amendment (MMA) mainly containing a mixture of zeolites (laumontite and gismondine), montmorillonite, gehlenite, grossular and calcium silicate powder. The results indicated that the acidity of red soil was neutralized, and the soil EC, CEC, and content of montmorillonite and illite were increased after application of MMA, improving the soil fertility as well as the ability of heavy metals immobilization. The high amounts and reactivity of dissolved and colloidal Fe provided by the ferralsol (red soil) combined with the abundant available Si, Ca, Mg, Na and K supplied by MMA, readily destabilizes kaolinite and facilitates the formation of 2:1 type clay minerals. Meanwhile, the application of MMA was effective in reducing the bioavailability of soil heavy metals due to the activated mineralogical compositions of MMA as well as the increase of pH and 2:1 type clay minerals in the soil, which significantly decreased the up-taking and accumulation of Cd, Pb, Cr and Hg in lettuce tissues (p < 0.05). Compared with the untreated soil, the plant height, the total yield and content of vitamin C in the edible parts of lettuce in MMA-treated soil was increased by 7.6%, 23.6%, and 12.8%, respectively. These results showed that MMA could be a promising amendment for red soil amelioration and heavy metal immobilization.
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Abstract:      A high-voltage electrolyte can match high-voltage positive electrode material to fully exert its capacity. In this research, a sulfolane plasticized polymer electrolyte was prepared by in situ photocuring. First, the effect of the sulfolane content on the ionic conductivity of the gel polymer electrolyte was investigated. Results showed that the ionic conductivity variation trend was in good agreement with the exponential function model for curve fitting. Second, the activation energy was calculated from the results of the variable temperature conductivity tests. The activation energy was inversely proportional to the sulfolane content. For the sulfolane content of 80 wt. % in gel polymer electrolyte (GPE)-80 (19.5 kJ/mol), the activation energy was close to conventional liquid electrolyte (9.5 kJ/mol), and the conductivity and electrochemical window were 0.64 mS/cm and 5.86 V, respectively. The battery cycle performance test showed that the initial specific discharge capacities of GPE-80 and liquid electrolyte were 176.8 and 148.3 mAh/g, respectively. After 80 cycles, the discharge capacities of GPE-80 and liquid electrolyte were 115.8 and 41.1 mAh/g, and the capacity retention rates were 65.5% and 27.7%, respectively; indicating that GPE-80 has a better specific discharge capacity and cycling performance than the liquid electrolyte. SEM images indicated that GPE-80 can suppress the growth of lithium dendrites. The EDS test showed that GPE-80 can inhibit the dissolution of metal ions in the cathode material.
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Abstract:      Chip resistors are a type of resistor among passive components; they are mainly used to regulate the voltage and current in electronic products. A single electronic product may be embedded with dozens of or even more than a thousand thin-film chip resistors varying in resistance. Thin-film chip resistors have low temperature coefficients, which makes them stable and reliable. They have five primary nominal-the-best (NTB) quality characteristics: length, width, height, upper width, and lower width. To increase the quality of thin-film chip resistors and prevent losses from customers returning low-quality or defected products, this study proposes a quality capability assessment method. The proposed method takes sampling errors into account and includes acceptance criteria for individual quality characteristics and the total quality capability. If either of the criteria is not fulfilled, then the manufacturer must improve quality capabilities. A case study of a manufacturer in central Taiwan is presented to illustrate the feasibility of the proposed method. Finally, conclusions and recommendations for future work are presented.
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Abstract:      Gel polymer electrolyte (GPE) is a promising candidate for lithium-ion batteries due to its adhesion property (like a solid), diffusion property (like a liquid), and inhibition of the growth of lithium dendrite. In this paper, 2-(2-ethoxyethoxy)ethyl acrylate (EOEOEA) and LiBF4 electrolyte were mixed as precursors of gel polymer electrolytes. Through thermal curing, a thermally stable GPE with high ionic conductivity (5.60 × 10-4 s/cm at 30 °C) and wide room temperature electrochemical window (4.65 V) was prepared, and the properties of the GPE were measured by linear sweep voltammetry (LSV), AC impedance spectroscopy, Thermogravimetric analysis (TG), and X-ray diffraction (XRD) techniques. On the basis of the in-situ deep polymerization on a LiFePO4 electrode and cellulose membrane in a battery case, EOEOEA-based GPE could be derived on both LiFePO4 electrode and cellulose membrane. Meanwhile, the contact between GPE, LiFePO4 electrode, and lithium electrode was promoted. The capacity retention rate of the as-prepared LiBF4-EOEOEA 30% gel lithium battery reached 100% under the condition of 0.1 °C after 50 cycles, and the Coulombic efficiency was over 99%. Meanwhile, the growth of lithium dendrite could be effectively inhibited. GPE can be applied in high-performance lithium batteries.
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Abstract:      High-temperature piezoelectric ceramics (0.95 − x)BiScO3–xPbTiO3–0.05Pb(Yb1/2Nb1/2)O3 (BS–xPT–PYN, x = 0.56–0.64) were prepared by a conventional solid-state reaction method. X-ray diffraction and Raman spectra demonstrated that the ceramics convert from monoclinic phase (x ≤ 0.58) to tetragonal phase (0.62 ≤ x ≤ 0.64). A phase coexistence of monoclinic and tetragonal in the vicinity of the MPB (x = 0.60) enhances the ferroelectric polarizability by a dynamical conversion between two energy-degenerate states with d33 = 392 pC/N, kp = 53.3% and Pr = 38.8 μC/cm2 and the operation temperature up to ~ 400 °C. Relaxor behaviors, which following the V–F law, are presented in this system and their dipole activation energy decrease for higher component x. The phase fraction versus temperature of the MPB (x = 0.60) was investigated by an in situ XRD, which gives an insight into the origin of the high-temperature piezoelectricity.
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Abstract:      To investigate the deposition mechanism of the outermost electroless nickel plating layer in a three-layer composite coatings on the magnesium alloy surface, the electroless nickel plating layers with six different plating times (3, 5, 10, 30, 60, and 90 min) were selected as research targets. The transformations in microcosmic morphology, element composition and material structure of the samples electrolessly plated at six different plating times were characterized by SEM、EDS and XRD. The changes in corrosion resistance of samples with different electroless plating times were measured by polarization curve. It was concluded that the nickel-phosphorus deposition process on the activation composite coatings was a "cell-like three-dimensional" growth judging from the microscopic morphology of coating surface obtained by SEM. The elemental changes obtained from the EDS were consistent with the growth of nickel cells obtained SEM. The XRD results showed that the diffraction peaks of nickel were not detected on the surface at an electroless plating time of 3 min. Nickel peaks appeared after 5 min of electroless plating, and the nickel peak width broadened and the intensity increased as the electroless plating time increased. The corrosion resistance is greatly improved when the electroless plating is performed for 60 min due to the complete nickel coating without defects as shown in the SEM. It can be concluded that the deposition mechanism of electroless plating on the double-layer active surface is an initial ecological reduction [H] autocatalytic reduction deposition process according to the micromorphology and structure of the samples electrolessly plated at six different plating times.
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Abstract:      Nonlinear and non-stationary ground penetrating radar (GPR) data for geophysics exploration are often mixed with various complex noise sources, such as random and coherent noise. Those complex noise sources are introduced by the acquisition system and other sources of measurement uncertainty. The data sets which are contaminated by the above noises have a serious influence on the accurate extraction of weak reflected signals and the effective identification of diffracted wave hyperbolic coaxial characteristics. The ignorance of the influence of noise will cause great errors in the interpretation of GPR data and the subsequent migration imaging with full waveform. The curvelet transform not only is related to position and frequency as compared with the wavelet transform, but also is controlled by the translation angle. With such a unique advantage, curvelets are used for ground roll whitening, coherent noise denoising and separation of overlapping events. The traditional curvelet transform denoising with a hard threshold function needs to give a reasonable threshold function control coefficient according to the noise level of GPR data. As a result, an appropriate choice of a hard threshold is a basic requirement, and this presents a challenging task in curvelet denoising. To overcome these shortcomings, an self-adaptive threshold function for GPR data denoising with curve transform is proposed in this paper. For detailing the reasonable control coefficient of the threshold function, the complex block threshold function algorithm is used to analyze the distribution of peak-signal-to-noise ratio value of the noisy synthetic GPR data contaminated with random and coherent noise by using the traditional threshold function curvelet transform. Based on the high order statistical theory, the accuracy distribution of the curvelet coefficient for useful signals in scale and rotation direction are correlatively stacked and determined by using the statistical self-adaptive function. And then the threshold range of noise removal components is given by the statistical self-adaptive function. The effectiveness of the proposed denoising algorithm for the noisy synthetic contaminated with different types of noise (i.e., Gaussian random and coherent), and field GPR data is demonstrated by comparing the denoising results via curvelet transform with those from traditional thresholding function. The presented denoising results by the statistical self-adaptive function is helpful and instructive for the accurate inference and interpretation of complex GPR data.
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Abstract:      The development of high-performance adsorbent towards toxic Cr(VI) ions is highly desired. Herein, we present a polyamidoamine (PAMAM) gel with porous structure and multiple amine groups for highly efficient removal of Cr (VI) ions. The gel is prepared in a single step based on the crosslinking reaction between the PAMAM and the epichlorohydrin. The adsorption property of resulted PAMAM gel towards toxic Cr(VI) ions was evaluated systematically with respect to the solution pH, NaCl, temperature, contact time, and initial concentration of Cr(VI) ions. At relatively low concentration of Cr(VI) ions (≤200 mg/L), the PAMAM gel exhibited very high removal efficiency (≥99.32%) towards Cr(VI) ions. The adsorption rate is fast and could reach equilibrium within about 60 min. The maximum adsorption capacity of PAMAM gel could reach as high as 267.4 mg/g. Furthermore, the adsorption data fitted well with the pseudo-second order kinetic model and Langmuir isotherm. After adsorption, the Cr(VI) ions-adsorbed PAMAM gel could be easily collected by filtration and the PAMAM gel presented nice desorption capability. Moreover, it still showed high adsorption capacity (202.15 mg/g) for Cr(VI) ions even after five cycles.
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Abstract:      In the laser and plasma interaction, Wong et al. (2018) and Fuchs et al. (2000) have found that the plasmas present the approximate exponential or exponential decay variation of density in experiments. In the paper, based on their researched results, we investigated beam relativistic self-focusing in interaction of intense laser beam and axially exponential decay underdense inhomogeneous plasma. The results show that the relativistic nonlinear effect gives rise to obvious self-focusing in homogeneous plasma and inhomogeneous plasma, comparing with beam self-focusing in homogeneous plasma, exponential decay inhomogeneous plasma is more benefit to form relatively steady self-focusing. Moreover, plasma inhomogeneity promotes self-focusing. In addition, when the amplitude of plasma inhomogeneity increases, beam self-focusing would obviously strengthen, while with the increase of the degree of exponential decay, self-focusing would slightly decrease.
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Abstract:       Two low-firing BiMVO5 (M = Ca, Mg) ceramics were prepared in the sintering temperature range of 760-850°C. Their differences in phase formation, sintering behavior, and dielectric performances were investigated. BiCaVO5 formed a single phase with an orthorhombic structure, while BiMgVO5 crystallized in a monoclinic structure that needs longer dwelling time to obtain single phase. The optimized microwave dielectric properties were obtained with Εr = 15.70, Q × f = 55 000 GHz (at 10.6 GHz), and τf = −71 ppm/°C for BiCaVO5, Εr = 18.55, Q × f = 86 860 GHz (at 9.63 GHz), and τf = −65 ppm/°C for BiMgVO5. In addition, the large negative τf values of BiMVO5 (M = Ca, Mg) ceramics were successfully adjusted by forming composite ceramics with CaTiO3 and near-zero τf values of +2 ppm/°C and −3 ppm/°C were obtained in 0.92BiCaVO5-0.08CaTiO3 and 0.94BiMgVO5-0.06CaTiO3, respectively. Both ceramics exhibited good chemical compatibility with Ag electrode. The results demonstrate BiMVO5 (M = Ca, Mg) ceramics to be attractive candidates in LTCC technology.
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Abstract:      The scheme design of data collection for Underwater Acoustic Sensor Networks (UASNs) poses many challenges due to long propagation, high mobility, limited bandwidth, multi-path and Doppler Effect. In this paper, unlike the traditional underwater sensor network architecture (single sink or multi-sink), we proposed a novel underwater sensor cloud system based on fog computing in view of time-critical underwater applications. In such an architecture, fog nodes with great computation and storage capacity are responsible for computing, dimension reduction and redundant removal for data collected from physical sensor nodes, and then transfer the processed and compressed data to surface center sink node. After that, the center sink sends the received data from fog nodes to cloud computing center. In addition, in this paper we present distance difference and waiting area-based routing protocol, called DDWA. Finally, in comparison with RDBF, naive flooding and HH-VBF, we conduct extensive simulations using NS-3 simulator to verify the effectiveness and validity of the proposed data collection scheme in the context of the proposed architecture.
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Abstract:      Sn4+ doped V2O5 (Sn0.1V2O5) sample was synthesized by a sol-gel method and post annealing at 400 °C for 1 h in air. The microstructure of the as-prepared the Sn0.1V2O5 was analyzed by XRD, XPS, and SEM. The lithium storage performance of the Sn0.1V2O5 was characterized by CV, EIS, and charge/discharge tests in the voltage window of 1.5–4.0 V (vs. Li/Li+). The results demonstrated that Sn doping can refine the grain size of V2O5, increase V4+ concentration in Sn0.1V2O5, and favor the formation of two-dimensional sheet-like morphology. Compared to undoped V2O5, the Sn0.1V2O5 exhibited significantly enhanced lithium storage performance in the voltage window of 1.5–4.0 V (vs. Li/Li+). For example, after 100 cycles at 200 mA g−1, the Sn0.1V2O5 retained a specific discharge capacity of 135 mAh g−1, much higher than that (91 mAh g−1) of the pure V2O5. In addition, Sn0.1V2O5 exhibited a higher initial coulombic efficiency (98.16%) than the undoped V2O5 (91.05%). The improved lithium storage performance can be attributed to the increased lithium ion diffusion coefficient, enhanced electrochemical reaction reversibility, and decreased electrochemical reaction resistance upon Sn4+ doping.
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Abstract:      The accurate interpretation of three-dimensional borehole to surface electromagnetic (BSEM) data has two challenging problems: the accuracy of forward modeling and the efficiency of the inversion process. In this paper, we used the least squares method to develop a preconditioned algorithm combined parametric inversion and resistivity image to overcome these difficulties for reservoir exploration. To improve accuracy, we suggest using the full integral equation (IE) solution for forward modeling. Taking into account that the IE method requires the mesh discretization of an anomalous body only, the parametric inversion based on the IE method would provide an preconditioned inverse domain consisting of the complex structure via a few parameters. Based on the predicted preconditioned inverse domain, the conventional Green’s functions can be recomputed only once and kept unchanged in iterative inversion process of resistivity image, which increases significantly the size of the inverse domain and the computation for IE modeling. The resistivity of background and complex structures embedded in layered stratum are considered to simulate the practical application in preconditioned inversion. Synthetic examples with noise studies are conducted to demonstrate that the preconditioned algorithm can be applied quickly and effectively in a complex structure inversion for BSEM in reservoir exploration.
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Abstract:      A controllable spin filter is proposed by theoretically investigating spin polarization in a magnetic microstructure constructed on surface of GaAs/AlxGa1-xAs heterostructure by patterning a horizontally-magnetized ferromagnetic stripe. Due to a broken intrinsic symmetry by spin-orbit coupling, a spin polarization effect appears in the magnetic microstructure. Degree of spin polarization can be modified by changing strength of spin-orbit coupling, which may be helpful for design of controllable spin-polarized source.

© 2019 Elsevier B.V.

Number of references:      36

Main heading:      Spin polarization

Controlled terms:      Ferromagnetic materials -  Gallium arsenide -  Heterojunctions -  III-V semiconductors -  Magnetism -  Microstructure

Uncontrolled terms:      Intrinsic symmetries -  Magnetic microstructures -  Semiconductor heterostructure -  Spin filters -  Spin-orbit couplings -  Spin-polarized

Classification code:      701.2Magnetism: Basic Concepts and Phenomena -  708.4Magnetic Materials -  714.2Semiconductor Devices and Integrated Circuits -  804Chemical Products Generally -  932.1High Energy Physics -  951Materials Science

DOI:      10.1016/j.jmmm.2019.165491

Funding Details:      Number

Acronym

Sponsor

11864009

NSFC

National Natural Science Foundation of China

Funding text:      This work was supported by the National Natural Science Foundation of China (11864009).

Database:      Compendex

52. 

Title:      Predicting the habitat for Alien species based on GIS

Accession number:      20193007236505

Authors:      Yao, Xiao1 ; Wei, Bo2 ; Wei, Hui3 

Author affiliation:      1 Guangxi Key Laboratory of Spatial Information and Geomatics, Guilin University of Technology, 12, Jiangan Road, Guilin, China

2 College of Geomatics and Geoinformation Guilin University of Technology, 12, Jiangan Road, Guilin, China

3 Pearl River Fisheries Research Institute, 1, Xingyu Road, Guangzhou, China

Corresponding author:      Wei, Bo (superweibo@glut.edu.cn)

Source title:      ACM International Conference Proceeding Series

Abbreviated source title:      ACM Int. Conf. Proc. Ser.

Part number:      1 of 1

Issue title:      Proceedings of the 2nd International Conference on Computer Science and Software Engineering, CSSE 2019

Issue date:      May 24, 2019

Publication year:      2019

Pages:      1-5

Language:      English

ISBN-13:      9781450371728

Document type:      Conference article (CA)

Conference name:      2nd International Conference on Computer Science and Software Engineering, CSSE 2019

Conference date:      May 24, 2019 - May 26, 2019

Conference location:      Xi'an, China

Conference code:      149346

Sponsor:      National Central University, Research Center for Science and Technology for Learning

Publisher:      Association for Computing Machinery

Abstract:      Invasive organisms have broken the ecosystems around the world, and the economic losses are huge. It is vital to actively respond to the invasion of harmful organisms and protect the ecological environment in which we live. Predicting the habitats for alien species by using species distribution model is the most economical and effective preventive measure to prevent invasive species' occurrence and harm. By the prediction model of the biological climate similar model, namely, using the climatological data and the biological parameters of the origin of invasive species predicts global habitat so as to determine the scope of the invasion of alien species. In this study, the application Software for predicting the habitat for alien species were developed using C# (programming language) and GIS' secondary developing module - ArcGIS Engine. The experimental results have been verified, AUC value is 0.91.The case study of Pterygoplichthy spardalis, according to Pterygoplichthys pardalis'biological parameters and climatological data of the origin in South America, predicts the globally suitable areas. The research has shown that in addition to the origin of South America, North America countries such as Guatemala, Central African countries such as Gabon, Congo, the southern part of India, Thailand and Burma, Midwestern Indonesia, south Asian countries such as Malaysia and the Philippines are the high incidence area of the Pterygoplichthys pardalis' invasion. It provides the scientific basis for quarantine department of animals and plants in a timely manner to take corresponding measures to control the further spread of the Pterygoplichthys pardalis.
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Abstract:      In current mobile recommendation service field, it is a hot spot that how to solve the complicated mobile information overload problem of the mobile environment. In the Web3.0 era, social tags are sufficient to describe users' interest preferences and implicit features, and become an effective alternative to important factors such as user preferences, contextual information, and context-aware attributes. Therefore, a tag recommendation algorithm based on user preferences and social tags (UPST-TB) with time weights is proposed. Firstly, normalized the mobile information of multidimensional data onto social tags data, making it a single data problem; Secondly, depth-weighted analysis of user-interest tag-resource triplet by using TF-IDF, weighted centrality, and heat conduction diffusion pre-processing method. Finally, recommendation by using the mobile recommendation service model under the smart network. The experimental results show that the performance of the proposed algorithm has significant improvement.
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Abstract:      The influence of Sn doping on the geometric and electronic structures of V2O5 were investigated by the plane-wave pseudopotential technique based on density functional theory (DFT) with LDA/CA-PZ functional. After Sn doping, the unit cell volume of V2O5 increases slightly and the system changes from intrinsic semiconductor to n-type semiconductor. In the Sn doped V2O5, the V-O bonds show a significant covalent bond character, while the Sn-O bonds exhibits mainly ionic bond character; the V = O bonds from the vanadium and terminal oxygen have the strongest bond strength among all the V-O bonds in the system; in addition, the bond strength of the terminal/apical V-O bonds adjacent to Sn atom weakens obviously.
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Abstract:      In order to improve the current air-conditioning APP interface, the function is simple and simple, the operation convenience is insufficient, and the interface is not beautiful. Through the research and analysis of user needs, the primary and secondary requirements are obtained, and the user experience is taken as the main consideration of APP interface design. At the same time, the intelligent and minimalist design principles are integrated into the interface design, and the prototype design of the interface is completed. According to the user's functional experience evaluation of the design prototype, perfect the design prototype and product development design, and finally test the product satisfaction. Overall user satisfaction increased from 72% to 81%. Conclusion The intelligent air conditioner APP basically meets the design requirements, especially the monitoring of energy consumption.
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Abstract:      In this study, we aim to reveal the relationship between differentially expressed mRNAs and genders in low grade glioma (LGG) patients. Based on the downloaded RNA-seq files of LGG patients from The Cancer Genome Atlas database (TCGA), 89 differentially expressed mRNAs between male and female were screened out by clustering analysis. The differentially expressed mRNAs were analyzed by DAVID and KOBAS online tools. The differentially expressed mRNAs were enriched in 67 gene ontology terms, including cellular components, biological processes and molecular functions group and 7 signaling pathways. Then, the differentially expressed mRNAs were divided into two parts according to the expression level. The high-expressed mRNAs and low-expressed mRNAs were all analyzed with the clinical survival data by Kaplan-meier method and kmplot survival curves. In comparison with the LGG female patients, male patients with a differential expression mRNAs were closely related to the higher risk of LGG.
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Abstract:      In this study, we develop a WeChat knowledge service system (WKSS) in university library based on SoLoMo. The aim is to build a comprehensive, open, mobile and smart knowledge service environment. It can realise the interaction between the three users, library and knowledge, and promote the dissemination and sharing of knowledge. By referencing the Internet frontier concept SoLoMo, this study designs a new mobile smart service system, including the system architecture design, the content design and the data association design. Then, this study develops the system, including the running environment configuration, the development of workflow, the core module and the system implementation. This system enables the provision of accurate, specific and more personalised service to each user. It also includes a portable mobile terminal to increase the accuracy of context awareness and enhance user convenience. This study makes up for the shortcomings of the library and increases the functions of personalisation, mobility and intelligence. It extends the way of mobile service in libraries and provides readers with better library mobile services, which was liked by readers.
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Abstract:      This paper presents the behavior of six tests of planar prestressed concrete frames under the loss of a middle column. The six tests consist of two non-prestressed reinforced concrete (RC) specimens and four prestressed concrete (PC) specimens with bonded post-tensioning tendons (BPT). The structural response of the specimens with different flexural reinforcement ratio, span-depth ratio, and effective prestress level has been reported. In addition, the impact of parabolic BPT on the behavior of RC frames to resist progressive collapse is also evaluated. Experimental results indicated that the BPT cannot only increase the initial stiffness and yielding load of the RC counterparts, but also increase the ultimate load capacity in the catenary action stage. Moreover, it will impact the load-resisting mechanisms and the failure modes. Contrary to the commonly accepted sequential mobilization of compressive arch action and catenary action to resist progressive collapse of RC frames, no effective compressive arch action is developed in PC frames to mitigate progressive collapse risk. Based on experimental observations, it is found that higher effective prestress in BPT results in enhanced initial stiffness and yielding load but less deformation capacity and ultimate load capacity. It is also found that higher non-prestressed flexural tensile reinforcement ratio could improve the behavior of PC specimens to resist progressive collapse.
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Abstract:      Due to the uneven distribution of cloud computing resources and the long processing time of resource scheduling, a cloud computing resource scheduling strategy based on improved differential evolution ant colony algorithm is proposed. By changing the size of the mutation operator F in the differential evolution algorithm, the differential evolution algorithm is controlled not to fall into the local search state and the convergence premature phenomenon. Then the improved differential evolution algorithm is combined with the ant colony algorithm to preserve the ant colony. The algorithm local search optimal characteristics, and has the characteristics of improved global evolution of differential evolution algorithm. The combination of the two can well optimize the problem of unbalanced load and long processing time in the cloud computing resource scheduling process.
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Abstract:      The perfect matching layer (PML), as a stable and efficient absorbing boundary condition, is widely used in the Ground Penetrating Radar (GPR) numerical simulation of first-order electromagnetic wave equation. In order to solve the problem of the absorbing boundary in GPR numerical simulation based on second-order electromagnetic wave equation, this paper proposes a PML boundary condition for Finite Element Time Domain (FETD) simulation of GPR based on second order electromagnetic wave equation according to the PML boundary condition construction idea of second-order elastic wave equation. Taking the two-dimensional TM wave equation as an example, the frequency domain formula of PML algorithm is deduced according to the complex coordinate transformation and its time domain equation is obtained by constructing reasonable auxiliary differential equation. And the PML boundary condition is loaded into the FETD equation of GPR in a form of variation principle (weak form), so that the application of PML in the FETD simulation of GPR second-order electromagnetic wave equation is realized. On this basis, comparison of the wave field snapshots, signal waveforms, time reflection errors and energy attenuation curves of the homogenous model with Sarma, PML boundary condition and without this boundary condition demonstrates that the absorption effect of PML is much better than the Sarma boundary condition with a near-zero reflection coefficient. At last, the numerical simulation of a complex model verifies the good absorbing effect of the PML boundary condition on electromagnetic wave propagation in a heterogeneous geo-electric structure.
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Abstract:      Epidesmine as a silicon source was used to synthesize NaP zeolite by a hydrothermal method. Parameters such as SiO 2/Al 2O 3 and H 2O /Na 2O molar ratios, reaction temperatures and reaction times were investigated for regulating the purity of the final product. The samples were characterized by X-ray diffraction, infrared spectroscopy and scanning electron microscope. The experimental results evidenced that a high-quality NaP zeolite was obtained at SiO 2/Al 2O 3 and H 2O /Na 2O molar ratios of 3.7 and 55, respectively, and at a temperature of 95 ∘C for 6.5 h of ageing. The BET surface area and total pore volume of the powders were 17.1359m2g-1 and 0.006845cm3g-1, and the pore size was ∼3.2μm.
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Abstract:      Nitrogen-doped graphene (NGO) was synthesized by the pyrolysis of precursor polyaniline/graphene oxide composites, where the nitrogen content of the NGO was dependent on the loading amount of polyaniline. The Li-O2 cell with the NGO cathode exhibits a higher full-discharge capacity and longer cycle life than the one with the graphene oxide cathode. SEM and Raman analyses indicate that film-like Li2O2 product is formed on the NGO cathode in battery discharging following a surface-pathway mode, due to the adsorption of soluble intermediates by the nitrogen-containing species of the NGO cathode according to rotating ring disk electrode analysis, which effectively lowers the charge potential of Li-O2 cells and alleviates the corrosion of Li anode. The simple synthesis of NGO with good catalytic performance and electric conductance is prospective to be applied on Li-O2 batteries at low cost.
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Abstract:      In order to measure the creepage distance of the post insulator, this paper proposes a method for calculating the length of curve which without equation, and chose two typical photographic equipment like cellphone and camera, to research the experimental results of this method when use different equipment. The first, two equipment are used to take pictures in the same environment, and then preprocess this images to get creepage path of the insulator, finally, the actual creepage distance of the insulator is counted by calculating the length of the path in picture. The experimental results show that the method in this paper is able to calculate the creepage distance, and the error is low, so it can be used in different photographic equipment.

© 2019 ACM.

Number of references:      13

Main heading:      Data mining

Controlled terms:      Image processing -  Machine learning -  Photographic equipment

Uncontrolled terms:      Cell phone -  Creepage distance -  Curve without equation -  Different equipment -  Post insulators -  Preprocess

Classification code:      723.2Data Processing and Image Processing -  742.2Photographic Equipment

DOI:      10.1145/3335656.3335702

Database:      Compendex

64. 

Title:      Effect of Ni-B-C on Electrochemical Properties of La0.94Mg0.06Ni3.49Co0.73Mn0.12Al0.20 Hydrogen Storage Alloy

Accession number:      20192907192637

Authors:      Huang, Hongxia1, 2 ; Yu, Wenwan1; Wang, Cheng1; Xiao, Yang1

Author affiliation:      1 Guangxi Key Laboratory of Electrochemical and Magneto-chemical Functional Materials, Guilin University of Technology, Guilin; 541004, China

2 College of Chemistry and Bioengineering, Guilin University of Technology, Guilin; 541004, China

Corresponding author:      Huang, Hongxia (hhxhunan@126.com)

Source title:      Xiyou Jinshu Cailiao Yu Gongcheng/Rare Metal Materials and Engineering

Abbreviated source title:      Xiyou Jinshu Cailiao Yu Gongcheng

Volume:      48

Issue:      4

Issue date:      April 1, 2019

Publication year:      2019

Pages:      1325-1329

Language:      Chinese

ISSN:      1002185X

CODEN:      XJCGEA

Document type:      Journal article (JA)

Publisher:      Rare Metals Materials and Engineering Press

Abstract:      Ni-B-C powder prepared by ball milling was introduced to improve the electrochemical properties of new AB3-type hydrogen storage alloy La0.94Mg0.06Ni3.49Co0.73Mn0.12Al0.20. The phase structure and surface morphology of the alloy were investigated by X-ray diffraction (XRD) and scanning electron microscope (SEM). The results show that the alloy remains the original LaNi5 and La2Ni7 phases and some little particles appear on the surface of alloy after adding Ni-B-C. The addition of Ni-B-C improves the maximum discharge capacity and capacity retention rate. After adding a mass fraction of 10% Ni-B-C, the maximum discharge capacity increases from 346 mAh/g to 363 mAh/g, and the capacity retention rate after 50 cycles increases from 70% to 77%. The exchange current density I0 and the limiting current density IL reach 106 and 987 mA/g, respectively. Potentiodynamic polarization indicates that the corrosion resistance of the electrodes is enhanced. The Ni-B-C powder can improve the comprehensive electrochemical properties of the hydrogen storage alloy.
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Abstract:      It is a hot topic to furnish aggregation-caused quenching luminogens with aggregation-induced emission (AIE) active units and explore their optical properties and inherent mechanism. In this paper, two newly designed and synthesized difluoroboron β-diketonate complexes (TPE-BF2-2AP and TPE-BF2-2MP) with tetra (phenyl) ethylene (TPE) and N-alkyl pyrrole unit exhibit solvatochromism, AIE and mechanochromic properties. Although the alkyl substituents with slight difference, TPE-BF2-2AP relative to TPE-BF2-2MP show distinct increased stokes shift and red shifted fluorescence emission in organic solvents. More interestingly, single crystal analysis reveals that TPE-BF2-2MP forms head-to-head anti-parallel stacking, while TPE-BF2-2AP adopts a scarce head-to-head cross non-parallel stacking, leading to enhanced quantum efficiency from 0.24 to 0.34 before/after grinding, and blue shifted fluorescence emission compared with TPE-BF2-2MP in aggregated states and crystalline states. In addition, the two luminogens exhibit multi-state emission properties by grinding, solvent fumigation and heating due to incomplete transformation between amorphous and crystalline state.
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Abstract:      The influence of Cr(VI) on the degradation of tetrabromobisphenol A (TBBPA) by a typical species of white rot fungi, Pycnoporus sanguineus, was investigated in this study. The results showed that P. sanguineus together with its intracellular and extracellular enzyme could effectively degrade TBBPA. The degradation efficiency of TBBPA by both P. sanguineus and its enzymes decreased significantly when Cr(VI) concentration increased from 0 to 40 mg/L. The subsequent analysis about cellular distribution of TBBPA showed that the extracellular amount of TBBPA increased with the increment of Cr(VI) concentration, but the content of TBBPA inside fungal cells exhibited an opposite variation tendency. The inhibition of TBBPA degradation by P. sanguineus was partly attributed to the increase of cell membrane permeability and the decrease of cell membrane fluidity caused by Cr(VI). In addition, the decline of H+-ATPase and Mg2+-ATPase activities was also an important factor contributing to the suppression of TBBPA degradation in the system containing concomitant Cr(VI). Moreover, the activities of two typical extracellular lignin-degrading enzymes of P. sanguineus, MnP and Lac, were found to descend with ascended Cr(VI) level. Cr(VI) could also obviously suppress the gene expression of four intracellular enzymes implicated in TBBPA degradation, including two cytochrome P450s, glutathione S-transferases and pentachlorophenol 4-monooxygenase, which resulted in a decline of TBBPA degradation efficiency by fungal cells and intracellular enzyme in the presence of Cr(VI). Overall, this study provides new insights into the characteristics and mechanisms involved in TBBPA biodegradation by white rot fungi in an environment where heavy metals co-exist.
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Abstract:      V2O5·nH2O/graphene composites have been fabricated via a facile sol–gel method followed with an annealing treatment in air. The influence of incorporation of graphene on the microstructure and sodium storage performance of V2O5·nH2O were investigated. XRD, Raman, and TGA analyses validated that graphene was successfully incorporated in V2O5·nH2O particles; XPS tests revealed that the incorporation of graphene induced more V4+ in the V2O5·nH2O. When evaluated as cathode materials for sodium-ion batteries (SIBs), the V2O5·nH2O/graphene composites exhibited higher sodium storage capacity, better rate capability, enhanced Na+ diffusivity, and lower electrochemical reaction resistance as compared to the pure V2O5·nH2O. However, the incorporation of graphene had no improvement of the cycling stability of V2O5·nH2O. Ex situ XRD demonstrated that the layered structure of V2O5·nH2O collapsed upon cycling, which accounts for the capacity decay of the samples.
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Abstract:      The anaerobic ammonium oxidation (anammox) reaction removes nitrogen fromwastewater, the performance of which is influenced by Ca2+; however, the effect of Ca2+ on microbial community structure is unclear. Therefore, the effects of Ca2+ concentration on the treatment performance of an anammox reactor and microbial community structure of anammox sludge were investigated. Ca2+ concentration minimally influenced the removal efficiency of NO2--N and NH4+-N, but substantially influenced total N removal. Changing the Ca2+ concentration (between 25 and 125 mg/L) caused the average removal rate of total nitrogen to fluctuate by 3.3 percentage points. There were five major bacterial phyla in the anammox sludge: Proteobacteria, Chloroflexi, Acidobacteria, Planctomycete, and Chlorobi. Microbiological analysis revealed that the genera Acidobacterium, Anaerolinea, and Denitratisoma were positively correlated with Ca2+ concentration, and improved treatment performance of the anammox reactor. Moreover, uncultured Chlorobi bacterium clone RUGL1-218 (GQ421108.1) and uncultured sludge bacterium A21b (KT182572.1) may be key microorganisms for the immobilization of anammox bacteria. These findings offer a theoretical basis for improved wastewater treatment using the anammox process.
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Abstract:      Transition metal dichalcogenides (TMDCs) have attracted extensive attention in recent years for their novel physical and chemical properties as well as promising applications in the future. In the present paper, based on first-principles simulations, we focused on the bulk of the TMDC material PdSe2 and provided new insights into its unique structural properties and electronic structures under uniaxial stress. For the first time, we revealed that this orthorhombic PdSe2 is an intrinsic ferroelastic material with stress-driven 90° lattice rotation in the layer stacking direction. Strikingly, the ferroelastic phase transition originated from the bond reconstructions in the unusual square-planar (PdSe4)2- structural units. Specifically, low switching barriers and strong ferroelastic signals rendered roomerature shape memory accessible. Moreover, the ferroelastic phase transition was accompanied with semiconductor-to-metal-to-semiconductor transitions under uniaxial compressive stress, which could be applied in electronic switching devices. In addition, the band gap was closely associated to the interlayer spacing, which could be engineered by the uniaxial tensile stress. These outstanding stress-engineered properties suggest that orthorhombic PdSe2 is a promising material for potential applications in microelectromechanical and nanoelectronic devices.
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Abstract:      In this paper, we have investigated the magnetism and transport properties of borophene nanoribbons by using the first-principles calculations based on density functional theory. It can be seen that the hydrogenated borophene nanoribbons are more stable than the bare borophene nanoribbons. The magnetism of borophene nanoribbon can be modulated by the edge’s hydrogenated. Interestingly, with regard to the hydrogenated armchair borophene nanoribbons, the current increases with the increase of bias voltage when V ≤ 1.0 V, and then the current decreases with the increase of bias voltage when V > 1.0 V, namely, it appears negative differential resistance effect. It is hoped that borophene may be useful for the design and application of spintronic devices.
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Abstract:      To evaluate the remediation potential of Ageratum conyzoides L. on cadmium (Cd) contaminated farmland soil, the Cd-containing plants and root were collected and analyzed by field investigation, original pot experiment, and field experiment. The enrichment factor and removal rate of Ageratum conyzoides L. was calculated. The results showed that the maximum Cd content in the leaves of Ageratum conyzoides L. growing in soil of different lead-zinc mines was 77.01 mg•kg-1. In the high-concentration Cd soil treatment (T2), Cd content of the above-ground of Ageratum conyzoides L. was 69.71mg•kg-1, and Cd enrichment coefficient was 6.09. In the low-concentration Cd soil treatment (T1), the enrichment characteristics of Cd (Ageratum conyzoides L.) are consistent with the enrichment characteristics of Cd under high concentration conditions. Ageratum conyzoides L. exhibits stable accumulation characteristics for Cd. In the field experiment, the average Cd content of Ageratum conyzoides L. was 21.13 mg•kg-1, and the enrichment coefficient was 6.93. The removal rate of the three planting Ageratum conyzoides L. per mu of soil using the Ageratum conyzoides L. to repair Cd contaminated soil was 13.2%-15.6%. The use of Ageratum conyzoides L. to repair Cd pollution in farmland has a good prospect for engineering application.
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Abstract:      High geothermal hazard is a basic problem that must be solved in deep mining; thereby the research on thermal insulation supporting for high temperature control of deep roadway is increasing. However, the quantitative analysis of its thermal insulation effect is yet to be carried out. By building the physical model and control equations of the thermal insulation supporting roadway and considering heat-humidity transfer at wall, the temperature field distribution of surrounding rock and airflow is numerically calculated. Based on numerical simulation results, the evolution law of temperature with ventilation time is analyzed at airflow inlet, outlet, and different sections, then the variation law of surface heat transfer coefficient with position and time is obtained. For heat insulation support structure, the results show that it is not obvious to change the distribution law of temperature field, but it is effective to weaken the convection heat transfer between surrounding rock and airflow. In the main airflow area, the rate of heat exchange gradually decreases with the heat exchange becoming more and more sufficient; in boundary layer, the airflow temperature quickly transits from the wall temperature to that of the main airflow area because of intense collisions of airflow masses, so the mechanism of temperature change is different. The surface heat transfer coefficient well reflected the unstable heat-humidity transfer, especially in the beginning of ventilation or at airflow inlet. Therefore, the heat insulation supporting structure is helpful to the auxiliary cooling of high temperature mine.
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Abstract:      To investigate the levels of heavy metal Cd in paddy soils in high cadmium anomaly areas in Guangxi, and to assess their potential ecological risks to the environment. Through preliminary screening and detailed investigation, 912 pieces of soil samples from high-cadmium abnormal area were collected in multiple batches to determine the soil Cd content. The single-factor pollution index method and potential risk index method were used to control the Cd pollution degree of paddy soil. Potential risks were evaluated. The results showed that: ① The average Cd values of natural soil, paddy soil, and dryland soil in the initial screening were 0.915, 0.591, and 0.593 mg•kg-1, respectively. ② In the detailed investigation, the soil pH is 4.6-8.7, which is between acidic and weakly alkaline. If the Soil Environmental Quality Standard (GB 15618-2018) is used as the evaluation standard, the Cd of the soil sample in Pingguo County, Tiandong County, Long'an County, and Liucheng County is seriously exceeded, and the soil sample in the paddy field of Rongshui Country is not polluted. Based on the soil baseline value, the Cd in the soil samples of Tiandong County, Liucheng County, and Rongshui County were non-polluting. In the paddy soils of Tianyang County, Pingguo County, Tianxian County, Daxin County, Long'an County, and Rong'an County, the proportion of Cd in mild to moderate pollution was 4.2%, 3.7%, 14.9%, 2.6%, 7.1%, and 1.4%, respectively. ③ Cd in paddy soils of nine counties and cities presents different levels of potential ecological risks. The soil Cd of some paddy fields in Tiandeng County, Daxin County, and Long'an County was at a high ecological risk ratio of 4.3%, 2.6%, and 2.4%. The soil Cd of Tianyang County, Pingguo County, Rong'an County, and Liucheng County was medium-Middle and high potential risks. Tiandong County and Rongshui County are at low potential ecological risks. In conclusion, the overall Cd in the paddy soil of the study area is high, which may affect the safe planting of rice in the long-term. It will eventually pose a health threat to local residents and should be taken care of. It is recommended to carry out research on soil cadmium bioavailability and rice cadmium accumulation in the study area in order to assess its ecological risk and health risk more scientifically and reasonably.
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Abstract:      Polymorphism plays an important role in the fields of drugs, pigments and multicolor conversion materials, however, obtaining polymorphism mainly depend on accident and fortune until now. To explore the intrinsic mechanism of polymorphism and mechanochromism, TPEB2T and TPEB3T were designed and synthesized based on isomerism effect and aggregation-induced emission (AIE) theory. Photo-physical properties of the two complexes indicate they exhibit solvent-dependent fluorescence spectra, similar AIE property and markedly different mechanochromism and polymorphism. By diffusion n-hexane into dichloromethane solution of luminogens, the crystals of TPEB2T (2O) and TPEB3T (3Y and 3O) were obtained. The emission maxima of crystals 2O, 3O and 3Y display 23, 40 and 66 nm red-shift respectively after grinding, accompanied by significantly enhanced fluorescence quantum efficiency for 3Y from 0.09 to 0.39 and over 50% decline for 2O and 3O. Compared with 2O and 3O, the high contrast mechanochromism and weak emission intensity for crystal 3Y were attributed to different intermolecular head to head overlap rather than heavy atom effect of sulfur based on single crystal analysis and theoretical calculation. By extracting molecular pairs from crystals and constructing hypothetical molecular pairs based on molecular isomerization between sulphur and boron atoms, the minimum energy and dipole moment calculation results reveal that the formation polymorphism mainly depend on dipole moment of molecular pairs and culture solvent.
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Abstract:      Li2O-2MgO-Al2O3-6MoO3 system ceramics were synthesized by a solid-state reaction method. The phase composition, microstructure, dielectric temperature spectrum, impedance and microwave dielectric properties of ceramics were studied. X-ray diffraction patterns showed that the ceramics were multiphase composite and the main phase transformed from Li2Al2MoO15 to LiMgAl(MoO4)3. The temperature spectrum shown that there existed phase transition with increasing the measured temperature. The impedance analysis identified that conductivity behavior came from the effect of grain boundaries. The ceramics could be densified at 650∼725°C. After sintering at 700°C, the ceramics exhibited the best microwave dielectric properties with Q × f = 21,731 GHz, Εr = 6.76 and τf = − 50 ppm/°C, indicating that it is a candidate for low-temperature cofired ceramic devices.
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Abstract:      For the sophisticated spatial relationships of the urban underground pipeline networks, 3D visualization technology has become widely used for management and maintenance purposes of these types of underground utilities. With the increasing number of pipeline incidents, there is an urgent need for effective solutions for improving the management of urban underground pipe networks. In this paper, through a thorough analysis of the pipeline network management, a 3D urban underground pipe network system (3D UUPNS) was designed and implemented by using SuperMap.Net. The 3D models of the pipeline network and ground buildings are rendered by using SuperMap RealSpace Library, with 3D models of ground buildings being cached into OSGB format. Some analysis functions such as excavation analysis and section analysis, have been developed to support the management and operations of underground pipelines.
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Abstract:      Most people are dwelling in cities, which contain a high density of buildings constructed of concrete or similar materials. Conventional grey-colored concrete is absorptive to solar radiation and discharges the absorbed heat to the air as sensible heat, contributing to the development of urban heat island. While existing studies have attempted to find high-reflective concrete by varying the components of the concrete mix, the influence of cured conditions on the albedo of concrete samples is still unknown and has not been reported. Here we first prepared 120 cement pastes with different water-to-cement ratios and different cementitious materials, and then cured the pastes in an indoor environment and a moist chamber, respectively. After cured in a moist chamber for 28 days and then cured in the air for 365 days, the spectral reflectance of all the pastes was tested. Experimental results indicated that the pastes cured in a moist chamber have an albedo that is 0.01–0.10 greater than those of the pastes cured in an indoor environment, with a greater albedo difference at relatively higher water-to-cement ratios. The results also revealed that when concrete productions, such as concrete roof tiles and concrete paver blocks, are prepared, it is practical to cure such productions in a moist environment to get a high albedo.
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Abstract:      In this paper, a detection method of insulator creeping distance based on edge detection is studied for post insulators. The traditional arc length calculation methods needs to know the equation of the curve in order to carry on the integral operation, for some irregular curves, it is very difficult to fit out the accurate curve equation. However, the method used in this paper avoids the disadvantage that the curve equation must be known. It is getting the picture through the camera and detecting the edge, then obtaining the arc length by calculating distance between two points on the edge. In addition, the method can be extended to measure and calculate the arc length of any curve. It can be known from the experiment that the error between experimental data and real distance is less than 1%, and it is lower than many methods in other papers.
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Abstract:      With the acceleration of China's urbanization process, there have been many rain and flood problems such as the increase of urban stagnation and serious water pollution. People began to reflect on the relationship between urban green infrastructure construction and ecological nature. As an important part of the urban rainwater system, the green rainwater infrastructure plays an important role in managing urban rainwater, building a benign water cycle in the city, and protecting the ecological environment. The article proposes to build a Guilin urban green rainwater landscape system based on the green rainwater infrastructure and propose innovative suggestions.
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Abstract:      The current research progress of Eco-garden in China is summarized to understand the current research progress and deficiencies, so as to provide references for related theoretical and practical research.Based on the CNKI periodical library and using Excel, Citespace and other software, the literature related to ecological garden was analyzed statistically and quantitatively from 1986 to 2018. The results show that the concept of Eco-garden concept is not unified; the scientific theoretical system is not formed; the research coverage is limited; the research methods are mostly qualitative and the quantitative research methods are few.Finally, this paper puts forward suggestions on the research results: constructing a complete and mature Eco-garden theory system; expanding the research content of ecological garden; deepening the research level of Eco-garden; paying attention to the evaluation of Eco-garden; and combining qualitative and quantitative analysis methods.
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Abstract:      To observe the effect of aeration strategies on the dissipation of fluoroquinolones (FQs) during aerobic composting and explore their dissipation pathways, 60-L composting and 0.5-L incubation experiments were carried out in this study. Three aeration strategies (windrow, static aeration, feedback aeration) were applied to remove two typical FQs (Norfloxacin (NOR) and Ofloxacin (OFL)) during the 60-L composting of sewage sludge with 5 mg kg−1 of FQs added. Then, three 0.5 L-sample groups were taken during the three phases of the 60-L composting matrixes without FQs under static aeration, and were inoculated separately at 35 °C, 55 °C and 40 °C after being added with 5 mg kg−1 of FQs. In each group, incubation was carried out for three treatments (sterilization + no aeration, sterilization + aeration, and no sterilization + aeration). The FQs in the sewage sludge were mainly removed in the mesophilic and thermophilic phases in all the aeration strategies. The removal efficiencies were high for the whole process: 89.6–95.4% for NOR and 87.2–95.4% for OFL. The order of removal efficiency of FQs was static aeration > feedback aeration > windrow. The combination of composting phases facilitated to the rapid dissipation of FQs, which reduced the half-life to about 1/6 to 1/5 of the values in each phase. In the mesophilic and thermophilic compost, biodegradation was the main pathway for the dissipation of FQs followed by irreversible adsorption. Irreversible adsorption and biodegradation provided similar removal efficiencies for the curing compost. The volatilization of FQs was non-negligible in all phases.
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Abstract:      Constructed wetlands have been successfully applied to the removal of various pollutants in recent decades. The treatment effect of constructed wetlands on domestic sewage is affected by the type of wetland, plant species, temperature, pollutant concentration and environmental factors. The seasonal variation of the removal rate of domestic sewage and the removal rate of main pollutants (TN, TP, COD, NH4+-N) were studied under the mixed conditions of four plants, and the degradation effect of pollutants along the course was explored. Clarifying the comprehensive purification ability of various wetland plants on domestic sewage and defining the effect of temperature on removal rate. The results showed that temperature had a great influence on the removal efficiency, which was significantly higher in summer than in winter. Temperature had the greatest effect on TP removal, ranging from 88.1% to 42.4%, and COD was the lowest, ranging from 57.11% to 44.47%. The degradation rate increased gradually along the path in summer and winter, and the closer to the intake, the more obvious the degradation effect was, and the degradation rate was much higher in summer than in winter. Compared with other pollutants, TP had a higher removal effect in the middle and tail positions of the wetland.
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Abstract:      The crosslinked acrylic acid/acrylamide grafted-esterified cyanoethyl cassava starch was synthesized by using cassava starch as main raw material through three steps of etherification esterification and grafting. Then magnetic composite modified starzzch microspheres were prepared in inverse emulsion by using Fe3O4 as the nucleus. Subsequently the magnetic imprinted crosslinked acrylic acid/acrylamide grafted-esterified cyanoethyl cassava starch microspheres(Cu-IIPs) with selective adsorption to Cu2+was obtained by surface imprinting modification using Cu2+ as template ion. The particle size of Cu-IIPs was uniformly distributed with the averages particle size of 15.60μm. And the adsorption ratio of Cu-IIPs to Cu2+ can reach to 98.18%. The structure of the Cu-IIPs were characterized by IR, SEM, XRD, VSM and TG-DTG techniques. The frontier orbitals, electron density distribution and Fukui index of optimized Cu-IIPs were analysed by quantum chemical calculation. The adsorption mechanism of Cu-IIPs was studied. The results showed that the magnetic imprinted polymers could form stable coordination compounds with Cu2+, and determined the potential adsorption activity sites. The mechanism of electron transfer between adsorbents and Cu2+ was explained by frontier molecular orbital theory and electron distribution.
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Abstract:      With the economic and social development and scientific and technological progress, the experience economy has gradually become the mainstream of social and economic development in a certain area. At the same time, tourism products can no longer meet the needs of tourism consumption upgrading. The contradiction of tourism development is uneven, inadequate and tourists' experiencing increasing consumer demand has become the main problem that needs to be solved at the current stage of tourism development. In the face of the changes in the tourism consumption market, the Ecological Culture Tourist Area of Royal Prime Minister's Palace of the 5A Scenic Spot of Shanxi Province actively explores the development of eco-cultural tourism based on experiential tourism consumption. Based on the study of the development of the eco-cultural tourism products of Royal Prime Minister's Palace. This paper analyzes the innovative countermeasures of the experiential eco-cultural products of Royal Prime Minister's Palace, and tries to bring inspiration and reference for other scenic spots for the development of eco-cultural tourism products.
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Abstract:      This work initially describes two ratiometric fluorescent nanosensors that use dual- and three-emission carbon dot (CD) nanohybrids for highly sensitive detection of sub-nanomolar Pb2+ and Hg2+, respectively. The two new types of CD hybrids are prepared via solvothermal treatment of the same extracts of bamboo leaves. This strategy is facile, cost-effective, environmentally-friendly and useful, as it avoids the post-modification of CDs or their mixing with other fluorescent probes which are typically adopted in most of CD-based ratiometric nanosensors previously reported. More importantly, the utilities of the two new nanosensors that enable built-in correction of external effects are well demonstrated by achieving detection limits as low as ˜0.14 and 0.22 nM (3σ) for Pb2+ and Hg2+, respectively. This makes them be among the most sensitive systems currently available for sensing the two analyte ions. The satisfactory recovery results of analyzing a series of real river water examples additionally validate their feasibilities for practical applications. To the best of our knowledge, this may be the first report of applying the same natural biomass as raw material to synthesize two types of multi-emission CD hybrids for ratiometric sensing. Considering their simplicity, low cost, good sensitivity and specificity, and accuracy, the developed ratiometric fluorescent nanosensors hold great potential to find wide applications in environmental monitoring, water safety, and waste management.
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Abstract:      As signal molecules, auxins play an important role in mediating plant growth. Due to serious interfering substances in plants, it is difficult to accurately detect auxins with traditional solid-phase extraction methods. To improve the selectivity of sample pretreatment, a novel molecularly imprinted polymer -coated solid-phase microextraction fiber, which could be coupled directly to high-performance liquid chromatography, was prepared with indole acetic acid as template molecule for the selective extraction of auxins. The factors influencing the polymer formation, such as polymerization solvent, cross-linker, and polymerization time, were investigated in detail to enhance the performance of indole acetic acid-molecularly imprinted polymer coating. The morphological and chemical stability of this molecularly imprinted polymer-coated fiber was characterized by scanning electron microscopy, infrared spectrometry, and thermal analysis. The extraction capacity of the molecularly imprinted polymer-coated solid-phase microextraction fiber was evaluated for the selective extraction of indole acetic acid and indole-3-pyruvic acid followed by high-performance liquid chromatography analysis. The linear range for indole acetic acid and indole-3-pyruvic acid was 1–100 µg/L and their detection limit was 0.5 µg/L. The method was applied to the simultaneous determination of two auxins in two kinds of tobacco (Nicotiana tabacum L and Nicotiana rustica L) samples, with recoveries range from 82.1 to 120.6%.
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Abstract:      A novel diamine monomer 4-(4-diethylaminophenyl)-2,6-bis(4-aminophenyl)pyridine (APAP) was successfully synthesized, and then a series of poly(pyridine imide)s was prepared from APAP with five commercial dianhydrides: pyromellitic dianhydride (PMDA), 3,3′,4,4′-biphenyltetracarboxylic dianhydride (BPDA), 4,4′-oxydiphthalic anhydride (ODPA), 3,3′,4,4′-benzophenone tetracarboxylic dianhydride (BTDA), and 4,4′-(hexafluoroisopropylidene)diphthalic anhydride (6FDA) via a two-step solution polycondensation method. The structure of APAP was characterized by FT-IR, NMR, and MS. The resulting polymers have good solubility in polar solvents, such as NMP, DMF, and DMSO. Furthermore, they exhibited outstanding thermal stability. The glass transition temperature (Tg) of polymers range from 326 to 346 °C, and the temperature at 5 % and 10 % weight loss in the range of 527 °C to 570 °C and 550 °C to 601 °C, respectively. Moreover, they also presented excellent hydrophobicity with contact angels in the range of 88.4 ° to 94.0 °.
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Abstract:      The Internet of Things makes it possible to exchange information between people, things and things, people and things, and makes information security more and more important. However, there are few standards in the field of information security of the Internet of Things. Therefore, based on the characteristics and application requirements of the Internet of Things environment, this paper optimizes the Advanced Encryption Standard (AES) and builds the data encryption standard DESI(Data Encryption Standard in IoT) in the Internet of Things environment.. The analysis shows that DESI has better security and is therefore suitable for encrypting data in the IoT environment. Keywords: Internet of Things, encryption standard, AES, DESI, information security.

© 2019 IEEE.

Number of references:      8

Main heading:      Cryptography

Controlled terms:      Data privacy -  Internet of things -  Security of data

Uncontrolled terms:      Advanced Encryption Standard -  AES algorithms -  Application requirements -  Data encryption standard -  Encryption standards

Classification code:      723Computer Software, Data Handling and Applications -  723.2Data Processing and Image Processing

DOI:      10.1109/ITNEC.2019.8729488

Database:      Compendex

90. 

Title:      Design of continuous automatic wire-feeding device based on electric explosive wire

Accession number:      20192607096991

Authors:      An-Wen, Ying1, 2 ; Jia-Zhi, Yang1, 2 ; Xin-Zhe, Yin1, 2 

Author affiliation:      1 Department of Information Science and Engineering, Guilin University of Technology, GuiLin, GuangXi; 541004, China

2 Guangxi Key Laboratory of Embedded Technology and Intelligent System, Guilin University of Technology, Guilin; 541004, China

Source title:      Journal of Physics: Conference Series

Abbreviated source title:      J. Phys. Conf. Ser.

Volume:      1187

Part number:      2 of 5

Issue:      2

Issue title:      2018 International Symposium on Power Electronics and Control Engineering, ISPECE 2018 - Power Electronic Equipment and System

Issue date:      May 8, 2019

Publication year:      2019

Article number:      022067

Language:      English

ISSN:      17426588

E-ISSN:      17426596

Document type:      Conference article (CA)

Conference name:      2018 International Symposium on Power Electronics and Control Engineering, ISPECE 2018

Conference date:      December 28, 2018 - December 30, 2018

Conference location:      Xi'an, China

Conference code:      148782

Publisher:      Institute of Physics Publishing

Abstract:      Continuous automatic wire-feeding device is a device that delivers metal wires required for electric explosion spraying to the designated position in vacuum environment, thus replacing manual wire-feeding on the equipment. The control system of the continuous automatic wire-feeding experimental device designed in this paper mainly includes three parts: the main control system, the man-machine interface and the upper computer. The main control system is composed of a single-chip microcomputer c8051f020, which realizes the control of components such as the motor drivers, relays, sensors and etc. outputs the collected signals and communicates with the human-machine interface. The human-machine interface consists of an LCD display and an IO expansion board, which can respond to the operator's instructions and display the experimental data. The host computer communicates with the main control system, sends commands and receives the feedback information of the main control for analysis and processing. The experimental results show that the device realizes automatic wire-feeding control with high degree of automation, which improves the efficiency and reliability of the electric explosion spraying experimental device.
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Abstract:      Mayenite Ca12Al14O33, as a good oxygen ion conductor with conductivity slightly lower than stabilized ZrO2, has been investigated through doping strategy over the last few decades, but with little success in further improving its oxide ionic conductivity. Here, cobalt-doped Ca12Al14-xCoxO33+δ (0 ≤ x ≤ 1.6) materials were prepared by traditional solid-state reaction method, and then studied by complementary techniques, including X-ray diffraction (XRD), scanning electron microscope coupled with energy dispersion spectrum (EDS) analysis, X-ray photoelectron spectroscopy, and static lattice atomistic simulations. The results showed that these doped materials had much lower Co contents in the crystal structure than their nominal compositions, which was consistent with the high calculated defect formation energy (~ 6.25 eV). The minor divalent Co ions in the crystal structure would reduce the amount of mobile oxide ions and accordingly slightly decreased the bulk conductivities, while most of the Co ions existed in the form of Co2O3 and segregated along grain boundaries in the ceramic samples, which could apparently increase the grain boundary conductions of Ca12Al14O33.
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Abstract:      Ecotourism is considered to be highly coupled with the construction of ecological civilization and is the main effective way to realize the construction of ecological civilization. Many ethnic areas in China are suitable to develop eco-tourism based on their unique and enriched ecological resources, and exert their strong linkages to further promote the consolidation of ecological civilization features in ethnic areas. Taking Guangxi as an example, by selecting and analyzing its typical representative eco-tourism counties,this paper summarizes five eco-tourism-driven ecological civilization characteristic construction models, it provides theoretical inspiration and practical demonstration for the exploration of ecological civilization characteristic construction mode in other ethnic areas with ecological resources advantage.
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Abstract:      Contact angle hysteresis (CAH) is essential to characterize the wetting properties of a surface. But its underlying causes are not yet understood. A model relating to CAH is presented through mathematical deduction. The calculation results coincide well with several experimental data from previous findings in literatures. Factors affecting CAH are investigated. This study offers new insight into the understanding of CAH and offers useful guidance for the preparation of superhydrophobic surfaces.
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Abstract:      It has become a focus to develop low-permittivity microwave dielectric materials to meet the needs of high-speed transmission in telecommunication devices. Here, we report two Ge-based microwave dielectric ceramics prepared using the conventional solid-state method, MgGeO3 and ZnGeO3, with low permittivity of 6.8 and 6.6, the high-quality factor of 65,200 GHz and 25,200 GHz, and negative temperature coefficient of −45 ppm/°C and −35 ppm/°C. Orthorhombic ilmenite structure of MgGeO3 can be obtained in the range of 1160–1240 °C. However, the single-phase ZnGeO3 is not available in air, and the ceramics sintered at 1040–1120 °C contain two phases of Zn2GeO4 and GeO2.
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Abstract:      Three kinds of superparamagnetic iron oxide nanoparticles (SPIONs) with different particle sizes prepared by polyol pyrolysis, and the SPIONs contained Fe3O4 crystal phase with average particle sizes of 8.73, 12.57nm and 15.25nm. The nanoparticles have relatively uniform size distribution and good dispersion property and samples were all superparamagnetic at 300K. The aqueous dispersion of SPIONs with different particle sizes and concentrations were treated in alternating current magnetic field(ACMF) with a frequency of 425kHz and a magnetic field amplitude of 5.3kA•m-1 to conduct heating experiments.The relationship between the specific absorption rate (SAR) and the particle sizes of the samples were discussed. The Brownian relaxation time and Neel relaxation time were calculated. The results show that the heating rate of the aqueous samples increases with the increase of the particle sizes. When the initial temperature is 20℃, the increments of the temperature of 25, 27℃ and 35℃ in 480 seconds are measured for the three nanoparticle solutions (2mg•mL-1) with nanoparticle sizes of 8.7, 12.6nm and 15.3nm, respectively. The Neel relaxation time is shorter than the Brownian relaxation time, indicating that Neel relaxation dominates heating in this system. The larger the particle size is, the higher the SAR value will be, and the highest SAR value is 810W•g-1. The SAR value is negatively correlated with the concentration of the aqueous dispersion.
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Abstract:      The microstructure, crystal structure and electrical properties of polycrystalline spinel Li4Ti5O12 (LTO)were studied. The Rietveld refinement of the XRD pattern of LTO shows a cubic phase with the space group Fd3¯m. Three dielectric relaxations associated with Li+ ion diffusion through different paths are clear in the temperature dependence of dielectric properties. The relation between dielectric response and local structure is revealed by an in-situ Raman spectroscopy. The variation of β in the KWW function is related to the migration of Li ions, which is in agreement with the universal response law (URL). The scaling behavior of the imaginary part of the electric modulus indicates that three relaxation processes have the same mechanism at each selected temperatures. Combined with impedance and modulus spectra, an insight into the transportation behavior of Li+ at different chemical environments is obtained, meanwhile, it provides an effective tool to probe the relationship between diffuse pathway of lithium ion and dielectric response.
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Abstract:      Aromatic halogenated chemicals are an unregulated class of byproducts (DBPs)generated from disinfection processes in the water environment. Information on the toxicological interactions, such as antagonism and synergism, present in DBP mixtures remains limited. This study aimed to determine the toxicological effects of aromatic halogenated DBP mixtures on the freshwater bacterium Vibrio qinghaiensis sp.-Q67. The acute toxicities of seven DBPs and their binary mixtures toward V. qinghaiensis sp.-Q67 were determined through microplate toxicity analysis. The toxicities of single DBPs were ranked as follows: 2,5-dibromohydroquinone > 2,4-dibromophenol > 4-bromo-2-chlorophenol ≈ 2,6-dibromo-4-nitrophenol > 2,6-dichloro-4-nitrophenol > 2-bromo-4-chlorophenol > 4-bromophenol. The percentages of synergism (experimental values higher than the predicted concentration addition)on the levels of 50%, 20%, and 10% effective concentrations reached 61%, 41%, and 31%, respectively. These results indicated that the probability of synergism decreased as concentration levels decreased. The synergetic effects of the compounds were dependent on concentration levels and concentration ratios. The proposed quantitative structure–activity relationship model can be used to predict the interactive toxicities exerted by 105 binary DBP mixture rays of 21 DBP mixture systems.
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Abstract:      In this study, (1 − x)(K0.5Na0.5)NbO3-xBi(Li1/3Zr2/3)O3 (KNN-BLZ, x = 0, 0.005, 0.01, 0.015, or 0.02) lead-free ceramics were fabricated. The effects of the addition of Bi(Li1/3Zr2/3)O3 on the dielectric properties, microstructure, and phase structure of the KNN ceramics were studied. The structures of KNN ceramics shifted from an orthorhombic to tetragonal phase structure with the addition of Bi(Li1/3Zr2/3)O3. Furthermore, at x = 0.005, the ceramics exhibited good thermal stability (ΔΕ/Ε150°C ≤ ± 10%), low dielectric loss (tanΔ < 2.5%), and large relative permittivity (Ε ~ 2160) in the temperature range of 154–370°C. Additionally, the electrical properties of the ceramic at high temperatures showed that the basic mechanism of the conduction and relaxation processes was thermal activation, and oxygen vacancies may be one of the mobile charge carriers.
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Abstract:      Anode material for magnesium ion battery is rarely studied. Aiming at investigating the preparation parameters and magnesium storage properties of manganous oxide as negative electrode material for magnesium ion battery, the manganous oxide was prepared by oxalate pyrolysis, and the effects of temperature, particle size and morphology on the electrochemical properties of magnesium storage were preliminarily analyzed by TG, XRD, SEM and electrochemical measurements in this study. The results showed that the manganous oxide with face-centered cubic structure could be obtained by pyrolysis of manganese oxalate over 400℃, clear pseudocapacitor characterization of manganous oxide anode materials could be found in Mg (AlCl2EtBu)2/THF electrolyte. With increasing preparation temperature, the primary particles grew from nanometer size to crystal with particle size of 500 nm to 2 μm, which resulted in the drop of specific capacity. The nano-manganous oxide (particle size of about 30-50 nm) prepared at 400℃ exhibited more notable battery characteristics than other samples, with the initial specific capacity of about 39.6 mAh•g-1, and the cyclic specific capacity of 19.0 mAh•g-1 after 50 charging and discharging cycles. The electrochemical properties of manganous oxide for magnesium storage can be enhanced by nanocrystllization, improving electronic conductivity and optimizing surface properties.
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Abstract:      This study presents zircon U-Pb dating, geochemistry and zircon Lu-Hf isotopic data for the Fengzishan granitic intrusion located in South Qinling to constrain its formation age, petrogenesis and tectonic setting. LA-ICP-MS zircon U-Pb dating results suggest that the Fengzishan granitic intrusion was formed in Late Neoproterozoic (716-710 Ma). Zircon Hf isotopic data show the ΕHf(t) values of -3.16-1.17 and TDM2 values of 1.84-1.52 Ga. Geochemical characteristics show that they are high in silica (62.92%-73.57%) and Na (3.33%-4.22%) contents and relatively enriched in light rare earth elements (LREE) and large ion lithophile elements (LILE) (e.g. K, Rb, Ba, Th, U), poor in high field strength elements (HFSE) (Nb, Ta, Ti, P) and slightly negative Eu anomalies (δEu =0.79-0.95), displaying metaluminous to weak peraluminous and medium potassium calc-alkaline I-type granites. These characteristics suggest that the magma was primarily derived from partial melting of gneiss of the Douling Group. The Fengzishan granitic intrusion was produced by subduction of oceanic crust into continental crust and was formed in the tectonic setting of rift expansion coexisting with small ocean basin.The formation of the Fengzishan granitoid was probably the response to the amalgamation and separation of the global Rodinia supercontinent.
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Abstract:      The impact of the surface modification on the subcellular distribution of nanoparticles in the brain remains elusive. The nanoparticles prepared by conjugating polyethylene glycol and maleic anhydride-coated superparamagnetic iron oxide nanoparticles (Mal-SPIONs) with bovine serum albumin (BSA/Mal-SPIONs) and with Arg–Gly–Asp peptide (RGD/Mal-SPIONs) were injected into the rat substantia nigra. Observation of transmission electron microscopy (TEM) samples obtained 24 h after perfusion showed that abundant RGD/Mal-SPIONs accumulated in the myelin sheath, dendrites, axon terminals and mitochondria, and on cell membranes in the brain tissue near the injection site. For rats injected with BSA/Mal-SPIONs, a few nanoparticles accumulated in the myelin sheath, axon terminals, endoplasmic reticulum, mitochondria, Golgi, and lysosomes of neurons and glial cells while least SPIONs in rats injected with Mal-SPIONs were found. TEM pictures showed some Mal-SPIONs were expelled out of the brain. RGD/Mal-SPIONs diffused extensively to the thalamus, frontal cortex, temporal lobe, olfactory bulb, and brain stem after injection. Only a few BSA/Mal-SPIONs diffused to the afore-mentioned brain areas. This work reveals different surface modifications on the iron oxide nanoparticles play crucial roles in their distribution and diffusion in the rat brains.
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Abstract:      The problem of testing equality of two multivariate normal covariance matrices is considered. Assuming that the incomplete data are of monotone pattern, a quantity similar to the Likelihood Ratio Test Statistic is proposed. A satisfactory approximation to the distribution of the quantity is derived. Hypothesis testing based on the approximate distribution is outlined. The merits of the test are investigated using Monte Carlo simulation. Monte Carlo studies indicate that the test is very satisfactory even for moderately small samples. The proposed methods are illustrated using an example.
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Abstract:      This paper investigates an approach to record incremental grouping based on transferred similarity for large data sets. The paper first analyzes how to gradually calculate similarity between records, then proposes how to construct reference group based on sorting key, how to incrementally update reference group based on transferred similarity, and how to perform incremental updates in reference group based on union-find, finally proves the feasibility and efficiency of the proposed method through experiments. Experimental results show that the proposed method can improve grouping quality and improve grouping efficiency more than traditional methods. There is no detailed analysis of the data quality problem existing in the attribute value itself, and there is no design of the sorting key generation algorithm. The proposed method can not only help solve the problem of missing record pairs in data cleaning, information integration and management, but also has advantages such as better scalability, reusability, and freedom from the domain, because it only designs algorithms from the perspective of pure data processing.
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Abstract:      Superparamagnetic iron oxide nanoparticles (SPIONs) coated with organics have been increasingly used in biomedical research in recent years because of their good aqueous dispersibility and biocompatibility, which is essential for nanoparticles to enter cells. SPIONs coated with polyethylene glycol (PEG) and polyethyleneimine (PEI) (PEG/PEI-SPIONs) were synthesized by high temperature thermal decomposition method, then PEG/PEI-SPIONs were modified with 1, 2-dimyristoyl-sn-glycero-3-phosphocholine (DMPC) by hydrogen bonding interactions to obtain DMPC-SPIONs, and thermogravimetric analysis showed that the mass fraction of DMPC on the surface of SPIONs was 31.7wt%. The research on the uptake of PEG/PEI-SPIONs and DMPC-SPIONs by PC-12 cells showed that much more DMPC-SPIONs entered the cells, whereas relatively fewer PEG/PEI-SPIONs were observed in the cells. The results showed that DMPC played an important role in increasing the entry of SPIONs into cells. DMPC-SPIONs were densely distributed in the lysosomes, mitochondria, endoplasmic reticulum and around the nuclei in PC-12 cells. Some DMPC-SPIONs remained in the vicinity of cilia. The endocytosis process of DMPC-SPIONs was observed. DMPC-SPIONs have great potential to be used as hyperthermia agents, MRI contrast agents and drug transportation carriers.
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Abstract:      Beta diversity partitioning has currently received much attention in research of fish assemblages. However, the main drivers, especially the contribution of spatial and hydrological variables for species composition and beta diversity of fish assemblages are less well studied. To link species composition to multiple abiotic variables (i.e., local environmental variables, hydrological variables, and spatial variables), the relative roles of abiotic variables in shaping fish species composition and beta diversity (i.e., overall turnover, replacement, and nestedness) were investigated in the upstream Lijiang River. Species composition showed significant correlations with environmental, hydrological, and spatial variables, and variation partitioning revealed that the local environmental and spatial variables outperformed hydrological variables, and especially abiotic variables explained a substantial part of the variation in the fish composition (43.2%). The overall species turnover was driven mostly by replacement (87.9% and 93.7% for Sørensen and Jaccard indices, respectively) rather than nestedness. Mantel tests indicated that the overall species turnover (βSOR and βJAC) and replacement (βSIM and βJTU) were significantly related to hydrological, environmental, and spatial heterogeneity, whereas nestedness (βSNE or βJNE) was insignificantly correlated with abiotic variables (P > 0.05). Moreover, the pure effect of spatial variables on overall species turnover (βSOR and βJAC) and replacement (βSIM and βJTU), and the pure effect of hydrological variables on replacement (βSIM and βJTU), were not important (P > 0.05). Our findings demonstrated the relative importance of interactions among environmental, hydrological, and spatial variables in structuring fish assemblages in headwater streams; these fish assemblages tend to be compositionally distinct, rather than nested derivatives of one another. Our results, therefore, indicate that maintaining natural flow dynamics and habitat continuity are of vital importance for conservation of fish assemblages and diversity in headwater streams.

© 2019 by the authors.

Number of references:      58

Main heading:      Fish

Uncontrolled terms:      Abiotic variables -  Fish assemblages -  Headwater stream -  Nestedness -  Replacement

Numerical data indexing:      Percentage 4.32e+01%, Percentage 8.79e+01%, Percentage 9.37e+01%

DOI:      10.3390/w11040680

Funding Details:      Number

Acronym

Sponsor-AU

Aarhus Universitet

2016GXNSFAA380104-Natural Science Foundation of Guangxi Province

2018GXNSFAA281022-Natural Science Foundation of Guangxi Province

51509042

NSFC

National Natural Science Foundation of China

Funding text:      This study was supported by National Natural Science Foundation of China (Grant/Award Number: 51509042), Guangxi Natural Science Foundation (Grant/Award Numbers: 2016GXNSFAA380104; 2018GXNSFAA281022), Guangxi 'Bagui Scholar' Construction Project (Grant/Award Number: 2016A10), and Guangxi Science and Technology Planning Project (GuiKe-AD18126018). Erik Jeppesen was supported by WATEC-Centre for Water Technology, Aarhus University. We also thank Anne Mette Poulsen for English revision, and two anonymous reviewers' constructive comments which greatly improved our manuscript.

Database:      Compendex

106. 

Title:      A Comparative Study of Constitutive Characteristics and Microstructure Evolution between Uniaxial and Plane Strain Compression of an AA6061 Alloy

Accession number:      20192407034068

Authors:      Qin, Fangcheng1 ; Qi, Huiping2 ; Li, Yongtang2

Author affiliation:      1 College of Materials Science and Engineering, Guilin University of Technology, Guilin, China

2 School of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan, China

Corresponding author:      Qin, Fangcheng (qinfangcheng@glut.edu.cn)

Source title:      Journal of Materials Engineering and Performance

Abbreviated source title:      J Mater Eng Perform

Volume:      28

Issue:      6

Issue date:      June 15, 2019

Publication year:      2019

Pages:      3487-3497

Language:      English

ISSN:      10599495

E-ISSN:      15441024

CODEN:      JMEPEG

Document type:      Journal article (JA)

Publisher:      Springer New York LLC

Abstract:      The hot deformation behavior of an AA6061 alloy was comparatively studied by uniaxial compression (UC) and plane strain compression (PSC) in the temperature range of 300-450 °C and strain rate range of 0.01-5 s−1. The processing maps were constructed based on a dynamic materials model, and the associated microstructures were observed. Under the same deformation conditions, the flow stress of the AA6061 alloy during PSC is higher than that during UC, which can be characterized by the Zener–Hollomon (Z) parameter in a hyperbolic sine-type equation with an activation energy Q of 175.2 kJ mol−1 and 201.9 kJ mol−1, respectively. In addition, the instability domain is narrower under PSC compared to that under UC. The observed microstructures also indicate that as the Z value decreases, the tendency of dynamic recrystallization increases during PSC. The softening mechanisms in the AA6061 alloy after PSC and UC mainly consist of the dynamic recovery that is accompanied by a slight dynamic recrystallization. The optimum parameters are in the temperature range of 360-450 °C and strain rate range of 0.03-0.3 s−1 for UC, and for PSC, the optimum parameters are in the temperature range of 320-400 °C and strain rate range of 0.01-0.05 s−1.
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Abstract:      Rapid and scalable preparation of polymer-based magnetic microcapsules (MMCs) without employing any templates and surfactants is still a challenge. Herein, we present a one-step template/surfactant-free strategy for fast and large-scale fabrication of poly(vinyl alcohol) (PVA)-based MMCs. The MMCs are formed from simultaneous creation of magnetic Fe3O4 nanoparticles and crosslinking of PVA chains, which is achieved by simple addition of ammonia solution into the preformed water-in-oil (W/O) emulsion comprising castor oil, aqueous mixture of PVA and iron salts. The size and shell thickness of MMCs could be readily controlled by fine tuning the process parameters. Furthermore, this approach allows for incorporation of additional functional nanoparticles into the PVA shell of MMCs, as demonstrated by the fabrication of Pt nanoparticles decorated MMCs (Pt-MMCs) in this study. The Pt-MMCs displayed favorable catalytic activity for reduction of aromatic nitro compounds (e.g., 4-nitrophenol and 4-nitroaniline), and could be conveniently recycled using magnet and reused for > ten times without obvious decline of catalytic activity. This work thus opens a new pathway for facile fabrication of property-tailored MMCs to meet the requirements of various applications.
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Abstract:      Bagasse fibers were modified using NaOH, KH550, and NaOH/KH550, respectively, and used as reinforcement to prepare bagasse/starch/PVA composite. A combination of Fourier-transform infrared (FTIR) spectroscopy and X-ray diffraction (XRD) was used to investigate the chemical composition. The surface of bagasse fibers and cross-sectional morphologies for bagasse/starch/PVA composite were also characterized by scanning electron microscopy (SEM). Contact angles were measured to test the wettability of the resulting composite. After the chemical treatment with NaOH/KH550, the mechanical properties of the composite can be greatly improved. The contact angle is larger, indicating the variation of surface property from hydrophilicity into hydrophobicity.
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Abstract:      In this paper, we establish the complete convergence and complete integral convergence for arrays of row-wise extended independent random variables under sub-linear expectation space with some conditions. At the same time we extend some complete convergence and complete integral convergence theorems from the classical probability space to the sub-linear expectation space. The results generalize corresponding results obtained by Wu et al. (2017).
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Abstract:      A self-sensing steel strand is designed, which is set a spiral and slant groove on the steel strand center wire and embedded with fiber Bragg grating (FBG) sensor. Hence, the problems of lack of installation space, fragile broken which leads to low survival rate and insufficient monitoring range can be solved. The monitoring strain of FBG sensor with groove and the strain of steel strand are analyzed theoretically. According to the theory of shear lag model of composite material, the relationship between both strains is established. A series of self-sensing steel strand are developed with different helix angle, and the tensile experiments are carried out to determine the variation of the measurement range of FBG sensor. The experimental results show that this method can effectively improve the monitoring range of FBG sensor, When the tilt angle is 30°, the strain range that can be monitored is increased by 44% compared with 0°. Owing to this technique, the prestressing tensioning construction and service of a prestressed box beam of a highway are monitored in real time by using FBG sensor, the survival rate of the sensor is 100%. The strain relationship determined by theoretical and calibration test is compared with the data of the construction tensioning and the secondary tensioning on site, and the errors are less than 5%. This technology achieve the purpose of the whole lifecycle monitoring of the internal prestressed steel strand during construction and service.
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Abstract:      To extract more structural features, which can contribute to segment a synthetic aperture radar (SAR) image accurately, and explore their roles in the segmentation procedure, this paper presents an energy-based SAR image segmentation method with weighted features. To precisely segment a SAR image, multiple structural features are incorporated into a block- and energy-based segmentation model in weighted way. In this paper, the multiple features of a pixel, involving spectral feature obtained from original SAR image, texture and boundary features extracted by a curvelet transform, form a feature vector. All the pixels' feature vectors form a feature set of a SAR image. To automatically determine the roles of the multiple features in the segmentation procedure, weight variables are assigned to them. All the weight variables form a weight set. Then the image domain is partitioned into a set of blocks by regular tessellation. Afterwards, an energy function and a non-constrained Gibbs probability distribution are used to combine the feature and weight sets to build a block-based energy segmentation model with feature weighted on the partitioned image domain. Further, a reversible jump Markov Chain Monte Carlo (RJMCMC) algorithm is designed to simulate from the segmentation model. In the RJMCMC algorithm, three move types were designed according to the segmentation model. Finally, the proposed method was tested on the SAR images, and the quantitative and qualitative results demonstrated its effectiveness.
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Abstract:      A novel electrochemical DNA biosensor was developed and MON89788 of soybean transgenic gene sequence was detected based on a strategy of rolling circle amplification (RCA) and gold nanoparticle cube (AuNPC)-labeled multiple probes. First, the mercapto-modified capture DNA was immobilized on the surface of the Fe3O4@Au magnetic nanoparticles via an Au–S bond, and the capture DNA was opened and complementarily hybridized with the target DNA to form a double-stranded DNA. In the 10 × reaction buffer, Exonuclease III (ExoIII) specifically recognized and sheared the double-stranded DNA to release the target DNA, which led to the next round of reaction. Afterward, AuNP cube-loaded ssDNA (AuNPC/DNA) was added with the rolling circle reaction with the help of Phi29 DNA polymerase and T4 ligase. Finally, [Ru(NH3)6]3+ was attracted directly by the anionic phosphate of ssDNA via electrostatic interaction. The determination was carried out by using chronocoulometry (CC), and the CC signal was recorded. The mass amount of DNA strands extended infinitely on the AuNPs cube and numerous [Ru(NH3)6]3+ were absorbed, thus the detected signal was highly amplified. The corresponding CC signal showed a good linear relationship with the logarithm of the target DNA concentration in the range of 1 × 10−16 to 1 × 10−7 mol L−1, with a detection limit of 4.5 × 10−17 mol L−1. Specific gene sequence of MON89788 in soybean samples was determined, and the recoveries ranged from 97.3% to 102.0%. This sensor is one of the most sensitive sensors for genetic sequence assessment at present. Moreover, it demonstrates good selectivity, stability, and reproducibility.
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Abstract:      Two-dimensional rod-shaped carbon coated V6O13 was prepared by simple solvothermal method using V2O5, C2H5O7 (Ethanol absolute) and C6H12O6 (Glucose) as raw materials. The results indicated that proper carbon coating improved the cycle stability of V6O13. The carbon coated V6O13 composites (CNPs-V6O13) exhibit a capacity retention of 67.8% after 100 cycles at 0.1 C (42 mA/g) and a discharge capacity of 227.93 mAh/g after 100 cycles at 1 C, comparing to those of the pure V6O13 of only 47.6% and 51.2 mAh/g. The results of EIS and XPS tests provide evidence that the improved electrochemical properties are mainly attributed to the suppress the irreversible chemical dissolution of V3+ and the improvement of structural stability of the material by coating.
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Abstract:      We propose a novel approach to compute the gravity field due to density anomaly in both outside and inside of the solid Earth with high accuracy and efficiency. The high accuracy comes from the direct employment of the analytic gravitation solution between any point on a 2-D plane in the horizontal direction and individual mass cubes. The high computational efficiency comes from two aspects: (1) the application of the highly efficient 2-D discrete convolution algorithm and (2) a newly developed algorithm for the optimized computation of the weight coefficient matrix. Numerical examples for applying to compare with analytical solutions demonstrated its excellent accuracy. Comparison with other state-of-the-art gravity modelling algorithm has proved that this algorithm has superior performance in both accuracy and efficiency. Application to analyse real topography demonstrated the practicality. This algorithm will be an attractive candidate for carrying out the forward modelling step in geophysical inversion problems with the claimed and proved advantages.
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Abstract:      Based on nonlinear creep characteristics of rock, triaxial creep tests were conducted on sandstone by using an MTS812.02 test machine. The creep properties of rocks under different conditions were analyzed. Establishing a creep model that describes parameter degradation is necessary to address the deterioration of rock creep parameters over time. A nonstationary Abel pot was constructed on the basis of laws of damage accumulation and deterioration. Then, the nonstationary creep model was established according to fractional order theory. The parameters of the triaxial creep test curve under different confining pressures were identified on the basis of Levenberg-Marquardt algorithm in Hengda coal mine in Fuxin, China. By comparing the model curve with the experimental curve, we found that the nonlinear model not only accurately reflected the creep characteristics of the decay and steady creep stages but also overcame the limitation of traditional creep model, that is, difficulty in describing the accelerated creep. Finally, the influence of fractional order and nonstationary parameters on rock creep was obtained by parameter sensitivity analysis. Overall, the model had high fitting degree as well as good prediction and analysis for 3D creep test data.
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Abstract:      Annual inputs and isotope compositions of Pb were investigated to assess Pb pollution and source apportionment in a paddy field around a mining and smelting area. The concentrations of Pb in surface soils (0–20 cm) were significantly higher than those in deep soils (20–100 cm) and the mean concentration of Pb in rice grains exceeded the maximum acceptable level of Pb in food (0.20 mg/kg). These observations indicated that soils and rice in the study area were polluted by Pb. Lead input was higher than Pb output. The annual net input flux of Pb was approximately 18.7 mg/m2/year for the study area. Atmospheric deposition was the most predominant input pathway for Pb, accounting for 95.3% of the total Pb input. However, contributions of fertilizer and irrigation water were merely 3.11% and 2.57%, respectively. Lead isotopic signatures in surface soils and rice grains were different from those in possible sources. This difference suggested that Pb in surface soils and rice grains came from multiple sources. The calculation results from IsoSource program showed that geological background, atmospheric deposition, fertilizer, and irrigation water contributed between 20–84%, 16–42%, 0–42% and 0–28% to soil Pb, respectively. As for rice grains, 76–98% of Pb was derived from atmospheric deposition, whereas source contribution of soil Pb was only 0–26%. These results indicated that mining and smelting activities posed a higher risk to rice grains than soils. Field monitoring (FM) combined with isotope composition analysis (ICA) can provide more information for source identification of Pb than the separate methods.
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Abstract:      Buildings in Southern China widely use a double-skin roof to reduce heat entry through the roof to the building interior during summertime. Concrete roof tiles are preferably installed as the outmost layer of the double-skin roof due to their resistance to hail and wind damages and their attractive price. However, after construction, the tile's top tends to be darkened by dust deposit and algae growth, increasing the heat entry through the roof to the building. Here, we show that this heat entry can be curtailed by lowering the emissivity at the tile's underside. Temperatures and heat fluxes at different elevations of a double-skin roof with concrete tiles as the outmost layer of the roof are monitored. The underside of each concrete tile is coated with a specific paint to get a unique emissivity. Observations reveal that lowering the emissivity of concrete roof tiles could cut down the summer heat gain of buildings in tropical regions.
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Abstract:      Ammonium pentaborate, ammonia borane and magnesium oxide powder were ball milled and then heated at 1200 ℃ for 12 min in the atmosphere of 50 mL/min ammonia gas. And the white flocculent product was collected on the surface of the alumina substrate. The experimental results indicated that the samples revealed one-dimensional linear hierarchical structures with an average length of more than 5 mm and the outsider diameter of 200-800 nm. And the middle of the hierarchical structure was bamboo-like hollow structure with the inner diameter of 50-350 nm. In addition, abundant BN nanosheets loaded on the surface of the BNNT hierarchical structure and the thickness of single nanosheet was about 13 nm. Lots of nanosheets bended, folded and interweave together to form BN layer with the thickness of 50-200 nm. Besides, UV-Vis and PL analysis demonstrated that the as-synthesized BNNT hierarchical structures could be used in the field of ultraviolet light materials. The BNNT hierarchical structures also presented excellent adsorption property for methylene blue(MB). When the adsorption time was 7 min, MB was removed by 71% from water solution. The adsorption rate increased to 96% when the adsorption time was 107 min. Finally, the comparison experiment indicated that the growth mechanism of BNNT followed the vapour-liquid-solid(VLS) model, but the growth mechanism of the surface-loaded BN nanosheet belonged to vapour-solid(VS) model.
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Abstract:      The Cu2Sex nanosheet grown on copper foam was synthesized at room temperature (25 °C) with time of as rapid as 5 min in the mixture solution of selenium and hydrazine hydrate. The Cu2Sex can be stably transformed into CuO by cyclic voltammetry (CV) in 0.1 M KOH, whose phase transformation process includes Cu2Sex transforming into Cu2Se and Cu2Se transforming into CuO. The corresponding morphology can be changed from nanosheet to thin hierarchical nanosheet and the electrochemical performance is improved simultaneously. The electrochemical behavior of CuO@Cu electrode was studied systematically, which exhibited a high specific capacitance of 1240 mF/cm2 (168 F/g) at a current density of 1 mA/cm2, and displayed a good stability with capacitance retention of 87.82% after 10000 charge/discharge cycles.
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Abstract:      In order to study the shear performance of high-strength reinforced partially-prestressed UHPC thin-web beams without web reinforcement, shear tests were conducted on seven test beams with different shear span ratios and prestress degrees to verify the assumption of plane section, and to analyze their bearing capacity, ductility, angle and width of diagonal cracks on the beam, stress increment and deflection of prestressed tendons. The results show that the test beams do not fully meet the plane section assumption. The ultimate bearing capacity decreases with the increase of the shear span ratio and increases with the increase of the degree of prestress while the variation of ductility is opposite. The critical shear angle and width decrease with the increase of shear span ratio and prestress degree. The stress increment of prestressed tendons under the same load decreases with the decrease of shear span ratio and the increase of prestress degree. The bigger the prestress degree in elastic stage, the greater the value of the inverse arch and the smaller the deflection. The larger the shear span ratio in the elastic-plastic stage, the greater the deformation of the beam, and the faster the stiffness degradation. Recommended formulas for calculating shear capacity of partially prestressed UHPC beams with high strength reinforcement are proposed.
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Abstract:      α-Ni(OH)2 has attracted great attention as a cathode material for alkaline secondary batteries (ASBs) because of its high theoretical capacity and small volume change during charge/discharge cycles. However, poor cycling stability and low electronic conductivity of α-Ni(OH)2 severely hinder its development and practical applications in ASBs. In this work, α-Ni(OH)2/graphene nanosheet composite was successfully fabricated by a facile homogeneous precipitation method. The nanocomposite is composed of α-Ni(OH)2 nanoflowers decorated homogeneously on the surfaces of graphene nanosheets. When evaluated as cathode material for ASBs, this α-Ni(OH)2/graphene nanocomposite exhibits much enhanced high-rate capability and cycling stability compared to the pure α-Ni(OH)2 due to the improved electrochemical reaction kinetic, enhanced electronic conductivity, and hierarchical nanostructure. For example, the α-Ni(OH)2/graphene nanocomposite presents a rate retention of 74.8% as the current density increasing from 250 to 5000 mA g−1, much higher than that (49.0%) of pure α-Ni(OH)2; moreover, at a current density of 2000 mA g−1, the α-Ni(OH)2/graphene nanocomposite still maintains a reversible capacity of 177 mA h g−1 after 200 cycles, which is four times higher than that (41 mA h g−1) of the pure α-Ni(OH)2. The attractive electrochemical performances and facile synthesis route made the prepared α-Ni(OH)2/graphene nanocomposite become a promising electrode material for ASBs.

© 2019, Springer-Verlag GmbH Germany, part of Springer Nature.

Number of references:      47

Main heading:      Nickel compounds

Controlled terms:      Cathodes -  Electric conductivity -  Electrochemical electrodes -  Graphene -  Nanocomposites -  Nanosheets -  Precipitation (chemical) -  Reaction kinetics -  Secondary batteries -  Shear bands

Uncontrolled terms:      Alkaline secondary batteries -  Electrochemical performance -  Electrochemical reactions -  Electrode material -  Electronic conductivity -  Hierarchical Nanostructures -  Homogeneous precipitation method -  Nickel hydroxides

Classification code:      701.1Electricity: Basic Concepts and Phenomena -  702.1.2Secondary Batteries -  761Nanotechnology -  802.2Chemical Reactions -  802.3Chemical Operations -  804Chemical Products Generally -  933Solid State Physics

Numerical data indexing:      Percentage 4.90e+01%, Percentage 7.48e+01%

DOI:      10.1007/s11581-019-03053-x

Database:      Compendex

122. 

Title:      Chemical weathering of S-type granite and formation of Rare Earth Element (REE)-rich regolith in South China: Critical control of lithology
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Abstract:      REE-rich granite regolith is a significant host for the ion-adsorption type Rare Earth Elements (REE) ore resources in South China. The issue of why and how such specific regolith was generated has attracted great attentions for both scientific and economic interests. To improve the understanding of critical factors that control the formation of REE-rich granite regolith, especially for those related to weathering of the S-type granite, an investigation of granite and its overlying regolith is conducted in South China's largest S-type granite terrain (Darongshan, Guangxi). The Hercynian and Indosinian granites outcrop as neighboring lithofaces, but their overlying regolith show significant differential chemical weathering. Examinations of their representative regolith profiles found that the profile from the Hercynian granite is thick and REE-rich, whereas that from the Indosinian granite is relative thin and REE-poor (12 m vs. 6 m in depth, 929 ppm vs. 226 ppm in REE concentration). Given similar climatic, topographic, and vegetative conditions, the difference between two profiles can be principally traced down to their parent granite lithology. Formation of the thick and REE-rich profile is closely associated with some specific lithological factors of its parent granite. Contrastingly, it has coarser grain size, wider microcracks, as well as higher biotite and plagioclase contents, which is expected to be more conductive to enhance water-rock interaction and drive deep weathering. Meanwhile, it contains higher initial REE concentration (342 ppm vs. 132 ppm) and, more importantly, richer REE-bearing accessory minerals (monazite, apatite and zircon), which offered dominant REE source to regolith. Especially, apatite (REE = 1549–4413 ppm) is an critical REE source mineral in supplying mobile REE to the regolith, through which REE have access to be fixed by clay minerals (mainly kaolinite and illite) and then developed ion-exchangeable form enrichment in the regolith. These evidences indicate that the granite lithology exerts a principal influence on the formation of thick and REE-rich regolith through fundamental control of chemical weathering and REE input. Moreover, this study find that, for the S-type granite particularly, the high P2O5 content (>0.08 wt%) granite seems more optimistic in generating ion-adsorption type REE ore (especially LREE) by weathering than previously thought.
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Abstract:      Fe-based oxides have been recognized as one of the most promising anode materials for lithium-ion batteries (LIBs) due to their theoretical capacities, low cost, eco-friendliness, and natural abundance. However, poor cycling stability and low rate capability severely hindered their practical applications. Compared to single-component materials, multicomponent composites are more capable of achieving optimal electrochemical performance for electrode materials due to their synergetic effect. In this work, a novel ternary Fe2O3/Fe3O4/FeCO3 composite is fabricated by a facile hydrothermal method with FeCl2·4H2O and urea as raw materials. When evaluated as an anode material for LIBs, this ternary Fe2O3/Fe3O4/FeCO3 composite exhibits excellent rate capability (with reversible capacities of 624, 488, and 270 mAh g-1 at 1.0, 3.0, and 10.0 A g-1, respectively) and remarkable cycling stability (with a reversible capacity of 779 mAh g-1 after 300 cycles at 0.5 A g-1 and 410 mAh g-1 after 800 cycles at 3.0 A g-1), which are much superior to those of the single-component Fe2O3 material. It is found that the ternary Fe2O3/Fe3O4/FeCO3 composite possesses good structural integrity during cycling and fast electrochemical reaction kinetics, which result in excellent long-term cycling stability and enhanced high-rate capability. The results may provide clues for the rational structural design of high-performance Fe-oxide anode materials for next-generation LIBs.
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Abstract:      In this work, influence of intense relativistic influence and plasma nonuniformity on ultrarelativistic laser beam filamentation and filamentation instability has been investigated in homogeneous and inhomogeneous plasma. The results are shown that, in ultrarelativistic laser-plasma interaction, relativistic effect plays a crucial role on beam filamentation and self-focusing, and plasma inhomogeneity further increases beam filamentation, while it also strengthens filamentation instability. To avoid filamentation instability, the research results show that it should try to reduce plasma inhomogeneity in laser-plasma interaction.
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Abstract:      We herein report the synthesis, characterization and anticancer activity of BTPIP (2-(4-(benzo[b]thiophen-2-yl)phenyl)-1H-imidazo[4,5-f][1,10]phenanthroline) and its four ruthenium(II) polypyridyl complexes [Ru(N–N)2(BTPIP)](ClO4)2 (N-N = bpy = 2,2′-bipyridine, Ru(II)-1; phen = 1,10-phenanthroline, Ru(II)-2; dmb = 4,4′-dimethyl-2,2′-bipyridine, Ru(II)-3; dmp = 2,9-dimethyl-1,10-phenanthroline, Ru(II)-4). The DNA binding behaviors reveal that the complexes bind to calf thymus DNA by intercalation. Cytotoxicity of the complexes against A549, HepG-2, SGC-7901 and Hela cells were evaluated in vitro. Complexes Ru(II)-1, Ru(II)-2, Ru(II)-3, Ru(II)-4 show moderate activity on the cell proliferation in A549 cells with IC50 values of 9.3 ± 1.2, 12.1 ± 1.6, 10.3 ± 1.6, 8.9 ± 1.2 μM, respectively. Apoptosis assessment, intracellular mitochondrial membrane potential (MMP), location in mitochondria, reactive oxygen species (ROS), cell invasion assay and cell cycle arrest were also performed to explore the mechanism of this action. When the concentration of the ruthenium(II) complexes is increased, the amount of reactive oxygen species increases obviously and the mitochondrial membrane potential decreases dramatically in A549 cells. Most importantly, the ruthenium(II) polypyridyl complexes could arrive the cytoplasm through the cell membrane and accumulate in the mitochondria. These results showed that the ruthenium(II) complexes could induce apoptosis in A549 cells through an ROS-mediated mitochondrial dysfunction pathway.
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Abstract:      The effects of Sr2+ substitution for Ba2+ on microwave dielectric properties and crystal structure of Ba3-xSrx(VO4)2 (0 ≤ x ≤ 3, BSVO) solid solution were investigated. Such Sr2+ substitution contributes to significant reduction in sintering temperature from 1400 °C to 1150 °C. Both permittivity (∑r) and quality factor (Q × f) values decreased with increasing x value, which was determined to be related with the descending values of average polarizability and packing fraction, whereas the increase in τf value was explained by the decreased average V[sbnd]O bond length, A-site bond valence. BSVO ceramics possessed encouraging dielectric performances with ∑r = 12.2–15.6 ± 0.1, Q × f = 44,340 - 62,000 ± 800 GHz, and τf = 24.5–64.5 ± 0.2 ppm/°C. Low-temperature sintering was manipulated by adding B2O3 as sintering additive for the representative Sr3V2O8 (SVO) ceramic and only 1 wt.% B2O3 addition successfully contributed to a 21.7% decrease in sintering temperature to 900 °C, showing good chemical compatibility with silver electrodes, which render BSVO series and SVO ceramics potential candidates in multilayer electronic devices fabrication.
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Abstract:      Ga-doped V6O13 is successfully synthesized by solvothermal method. Ga doping can make V6O13 nanocrystallization, and this structure is conducive to the de-intercalation and intercalation of lithium ions. Ga3+ can be doped into V6O13 lattice and replaces the partial position of V. The Ga0.05V5.95O13 has a structure of nanowires with the width of about 80–100 nm. It exhibits good electrochemical performance. The initial discharge specific capacity is 406.51 mAh g−1 at a rate of 0.1 C, and the capacity retention is 66.95% after 100 cycles. Compared with the pure phase, the discharge capacity and capacity retention rate are increased by 45.5% and 29%, respectively. Compared with other Ga-doped V6O13, Ga0.05V5.95O13 has a higher lithium ion diffusion rate, which is also related to its structure of nanowires. The improvement of electrochemical performance indicates that Ga doping is favorable, and Ga-doped V6O13 cathode material has potential application value in lithium-ion batteries.
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Abstract:      The classic Klobuchar model is widely used in navigation and positioning. However, the ionospheric delay correction accuracy is difficult to meet the high-precision positioning. In this paper, the observation data provided by the International Global Navigation Satellite Systems Service Center are used to calculate the Vertical Total Electron Content (VTEC) with the Klobuchar model and the Dual-frequency correction model. Then the Auto-regressive Integrated Moving Average (ARIMA) model is used to forecast the error of the 9th day and 10th day between the Klobuchar model and the dual-frequency correction model base on the error of the former eight days. The forecast results are used to improve the model. Finally, the accuracy of the improved model is to be evaluated in different environment and different latitudes. The results show that the average relative accuracy of the improved Klobuchar model is 71.66% and 69.69% in the ionospheric active period and ionospheric quiet period, respectively. The improved Klobuchar model is more consistent with the dual-frequency correction model, and can better to reflect the temporal evolution characteristics of the ionosphere.
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Abstract:      Snow cover plays an important role in global climate regulation and hydrological cycle. However, conventional detection methods cannot achieve accurate detection of snow depth in large-scale. With the development of global positioning system multipath reflection (Global Navigation Satellite Systems Multipath Reflectometry, GNSS-MR) technology, the signal-to-noise ratio (Signal-to-Noise Ratio, SNR) data have been successfully used to detect soil moisture, sea level and other environmental parameters. To verify the difference and accuracy of the thickness of snow cover detected by GNSS using SNR observations at low elevation angles, in this paper, by increasing the elevation angle to obtain the long time series to invert snow depth. Using the GPS observations of the KIRU station in Sweden from January to May 2016 as a data source, the SNR data of L1 and L2 bands at this station are extracted. The snow depth inversion experiment is carried out at three sets of different low elevation angles, and the snow surface is extracted to the receiver antenna by Lomb-Scargle spectrum method. The inverted snow depth is compared with the situ measured snow depth. The results show that at the elevation angle range 0&#x00B0;&#x2013;20&#x00B0;, 0&#x00B0;&#x2013;25&#x00B0; and 0&#x00B0;&#x2013;30&#x00B0;, the inverted snow depth of L1 and L2 bands are associated with the variations in situ measured values. By increasing the elevation angle to obtain the long time series, the inversion values are better at 0&#x00B0;&#x2013;25&#x00B0;, 0&#x00B0;&#x2013;30&#x00B0;, and the correlation coefficients are better than 0.93. At the snowless stage, the inverted values of L1 and L2 bands fluctuated around the measured values at different elevation angles.

© 2019, Springer Nature Singapore Pte Ltd.

Number of references:      18

Main heading:      Signal to noise ratio

Controlled terms:      Environmental technology -  Global positioning system -  Navigation -  Receiving antennas -  Satellites -  Sea level -  Snow -  Snow melting systems -  Soil moisture -  Spectrum analysis -  Time series

Uncontrolled terms:      Conventional detection -  Correlation coefficient -  Elevation angle -  Environmental parameter -  Global Navigation Satellite Systems -  GNSS-MR -  Multipath reflections -  Snow depths

Classification code:      443.3Precipitation -  454Environmental Engineering -  471.1Oceanography, General -  483.1Soils and Soil Mechanics -  655.2Satellites -  716.1Information Theory and Signal Processing -  922.2Mathematical Statistics

DOI:      10.1007/978-981-13-7751-8_22

Funding text:      This work is sponsored by the National Natural Foundation of China (41704027; 41664002); the "Ba GUI Scholars�? program of the provincial government of Guangxi; Guangxi Natural Science Foundation of China (2017GXNSFBA198139; 2017GXNSFDA198016); the Guangxi Key Laboratory of Spatial Information and Geomatics (16-380-25-01). The authors thank the International GNSS Service Center (IGS) for providing the GPS observation and the National Climatic Data Center (NCDC) for providing the in situ snow depth data.

Database:      Compendex

130. 

Title:      Research on Estimation Method of Surface Soil Moisture Content Based on Multi-star Fusion

Accession number:      20192106958801

Authors:      Huang, Huasheng1; Liang, Yueji1, 2 ; Yuan, Mingli1; Qiu, Yifan1; Huang, He1; Ren, Chao1, 2

Author affiliation:      1 College of Geomatics and Geoinformation, Guilin University of Technology, Guilin, China

2 Research Center of Precise Engineering Surveying, Guangxi Key Laboratory of Spatial Information and Geomatics, Guilin, China

Corresponding author:      Liang, Yueji (lyjayq@glut.edu.cn)

Source title:      Lecture Notes in Electrical Engineering

Abbreviated source title:      Lect. Notes Electr. Eng.

Volume:      562

Part number:      1 of 2

Issue title:      China Satellite Navigation Conference CSNC 2019 Proceedings - Volume 1

Issue date:      2019

Publication year:      2019

Pages:      193-202

Language:      English

ISSN:      18761100

E-ISSN:      18761119

ISBN-13:      9789811377501

Document type:      Conference article (CA)

Conference name:      10th China Satellite Navigation Conference, CSNC 2019

Conference date:      May 22, 2019 - May 25, 2019

Conference location:      Beijing, China

Conference code:      225879

Publisher:      Springer Verlag

Abstract:      Global Positioning System Interferometric Reflectance (GPS-IR) is a new remote sensing technique, which can be used to estimate soil moisture content near the surface. From the view of multi-satellite fusion, an estimating method of surface soil water content based on multi-satellite fusion is proposed. Firstly, the direct and reflected signals of multiple satellites are separated by low order polynomial fitting, and then the sinusoidal fitting model of the reflected signals is established to obtain the relative delay phase. Secondly, the multiple linear regression inversion model of soil moisture is established, and the input variable set of the model is determined by the correlation coefficient of each satellite. Finally, the advantage of multi-satellite fusion is brought into full play to retrieve soil moisture. The feasibility and effectiveness of single satellite and multiple satellite fusion inversion are compared and analyzed through the monitoring data provided by the Plate Boundary Observation (PBO). The experimental results show that the multiple linear regression model can realize the effective fusion of multiple satellites. Compared with the single satellite, the inversion accuracy is higher and the inversion error is more stable.
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Abstract:      Image salient region detection is widely used in many fields, such as automatic target detection, image retrieval, object recognition and image segmentation. Although there are many methods related to image salient region detection, improving its accuracy is still one of the hot research areas in image processing. In this paper, we propose a novel salient detection algorithm based on nonlocal filtering, which is mainly used in image denoising. The proposed algorithm stacks several similar blocks to form a three-dimensional matrix by image block matching, in which the filtered image by nonlocal filtering can better preserve image detail information than traditional Gaussian filtering. We calculate the Euclidean distance between the mean of the original image and the filtered image as the saliency map. The experimental results show that the proposed algorithm can accurately obtain the saliency map, especially, the edge of the saliency map image is much better than many existing algorithms.
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Abstract:      Finite control set-model predictive torque control (FCS-MPTC) depends on the system parameters and the weight coefficients setting. At the same time, since the actual load disturbance is unavoidable, the model parameters are not matched, and there is a torque tracking error. In traditional FCS-MPTC, the outer loop—that is, the speed loop—adopts a classic Proportional Integral (PI) controller, abbreviated as PI-MPTC. The pole placement of the PI controller is usually designed by a plunge-and-test, and it is difficult to achieve optimal dynamic performance and optimal suppression of concentrated disturbances at the same time. Aiming at squirrel cage induction motors, this paper first proposes an outer-loop F-ETFC-MPTC control strategy based on a feed-forward factor for electromagnetic torque feedback compensation (F-ETFC). The electromagnetic torque was imported to the input of the current regulator, which is used as the control input signal of feedback compensation of the speed loop; therefore, the capacity of an anti-load-torque-disturbance of the speed loop was improved. The given speed is quantified by a feed-forward factor into the input of the current regulator, which is used as the feed-forward adjustment control input of the speed controller to improve the dynamic response of the speed loop. The range of the feed-forward factor and feed-back compensation coefficient can be obtained according to the structural analysis of the system, which simplifies the process of parameter design adjustment. At the same time, the multi-objective optimization based on the sorting method replaces the single cost function in traditional control, so that the selection of the voltage vector works without the weight coefficient and can solve complicated calculation problems in traditional control. Finally, according to the relationship between the voltage vector and the switch state, the virtual six groups of three vector voltages can be adjusted in both the direction and amplitude, thereby effectively improving the control performance and reducing the flow rate and torque ripple. The experiment is based on the dSPACE platform, and experimental results verify the feasibility of the proposed F-ETFC-MPTC. Compared with traditional PI-MPTC, the feed-forward factor can effectively improve the stability time of the system by more than 10 percent, electromagnetic torque feedback compensation can improve the anti-load torque disturbance ability of the system by more than 60 percent, and the three-vector voltage method can effectively reduce the disturbance.
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Abstract:      Transition-metal dichalcogenide (MoS2) is gaining increasing attention as a promising highperformance material in practical applications because of its wide-range electrical properties. However, the effect of thermal annealing on the electrophysical characteristics of MoS2 remains unclear. In this study, the physical and electrophysical properties of MoS2 thin films were characterized by Hall effect measurements. Large-area and high-quality MoS2 thin films were obtained by RF sputtering and then subjected to ex situ thermal annealing. As the thermal annealing temperature was increased, the crystallinity of the MoS2 thin films improved and the corresponding Fermi level shifted toward the valence band. At thermal annealing temperatures above 900 �C, the conductivity type of the MoS2 thin films changed from the intrinsic n-type to p-type due to the emergence of MoO3. In addition, the orientation of the Hall coefficient was indefinite under thermal annealing, implying the electrical transport anisotropy of the MoS2 thin films, which can be attributed to the spin�orbit coupling of the exposed Mo atoms in the films with sulfur vacancies. Furthermore, the Hall mobility and carrier concentration of the annealed MoS2 thin films were up to 4.40 cm2 V-1 s-1 and 12.5?�?1016 cm-3, respectively, at a Hall testing temperature of 305 K and an external magnetic field of 0.5 T.
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Abstract:      Mesozoic magmatic rocks are widely distributed in the Lhasa terrane, and the understanding of their petrogenesis and geodynamic setting may yield important information on the pre-Cenozoic geohistory of the Tibetan Plateau. In this paper, we carried out studies for the first time on the system zircon geochronology and major and trace elemental geochemistry of the Jiega Formation in the Sailipu area in western Lhasa block. The results show that the Jiega Formation has mainly andesite, basalt-andesite and basalt belonging to medium potassium calc alkaline series and is aged at 108.5±1.0 Ma by accurate LA-ICP-MS U-Pb dating. It is enriched in LILE Rb, Th, U and depleted in HFSE Nb, Ta, Ti, typical of island arc volcano rock. The REE patterns revealed enrichment of LREE with some flatness and weak negative Eu anomaly, indicating some low level magmatic differentiation. We conclude that the Jiega Formation volcano rocks were probably formed by partial melting of the metasomatic lithospheric mantle induced by upwelling of asthenosphere from the rotation of subducted slabs under the tectonic setting of the Bangong Lake-Nu River southward subduction of the Neo-Tethys.
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Abstract:      A variety of routine methods are available for the detection of silver (I)(Ag+)ions, but most of them rely on expensive, sophisticated and desktop instruments. Herein, a low-cost, instrument-free and portable Ag+ biosensor was described by initially designing a new class of 3D origami microfluidic paper-based analytical devices (μPADs)into each of which one piece of reagent-loaded nanoporous membrane was integrated. It combines analyte-triggered self-growing of silver nanoparticles to block the membrane's pores in situ for rapid yet efficient signal amplification with a handheld personal glucose meter for a portable and sensitive quantitative readout based on the biocatalytic reactions between the glucose oxidase and glucose. Its utility is well demonstrated with the specific detection of the analyte with a limit of detection as low as ∼58.1 pM (3σ), which makes this new biosensing method one of the most sensitive Ag+ assays in comparison with many other typical methods recently reported. Moreover, the satisfactory recovery of analyzing several types of real water examples, i.e., tap water, drinking water, pond water and soil water, additionally validates its feasibility for practical applications.
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Abstract:      To explore the effect of added graphene sheets (GNs) and added perylene-3,4,9,10-tetracarboxylic dianhydride (PTCDA) on the tribological and mechanical performances of polyimide (PI) matrix, GNs and PTCDA reinforced PI-based composites were synthesized via the blending method. The tribological properties of GNs/PTCDA/PI (GAPI) composites with different weight ratios of GNs and PTCDA under dry sliding, deionized water lubrication, and kerosene lubrication were comparatively investigated. A synergism was found between GNs and PTCDA; this synergism endowed filled PI composites with a lower friction coefficient and showed an improved wear rate under different lubrication conditions, especially when the weight ratio of GNs and PTCDA was 1:1 (GAPI-1). Under dry sliding, deionized water lubrication, and kerosene lubrication, the friction coefficient of GAPI-1 composites decreased by 41.1%, 70%, and 35.7%, respectively, while the wear rate decreased by 39%, 50%, and 25.1%, respectively. Meanwhile, the tensile strength, tensile modulus, and the elongation at break of GAPI-1 films increased by 40.8%, 51.3%, and 49.2%, respectively, relative to those of pure PI. We anticipate that this work can be used to exploit a simple and effective method for preparing materials for bearings and transmission parts that possess good tribological properties under harsh lubrication conditions.
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Abstract:      In this study, the magnetic iron oxide/bagasse biomass carbon composite adsorbent(M-Fe3O4-BC) was achieved by the microwave precipitation one-step carbonization heating chemical modification method with bagasse as the main raw material. The effects of initial As(V) concentration, solution pH, solution flow rate and bed height on the breakthrough curve of M-Fe3O4-BC adsorption As(V) were studied. The results shown that the penetration time was shortened with growing initial As(V) concentration, solution pH and solution flow rate, and it lengthened with growing bed height. The exhaustion time was prolonged with increasing initial As(V) concentration and height of bed, and the influence of solution pH on the exhaustion time was not significant. When the solution flow rate is lower than 1.5 ml/min, the exhaustion point was not reached within 2000 min, and the exhaustion time was 720 min when the solution flow rate was 2.0 ml/min. The regenerated adsorbent still maintained a high adsorption capacity for As(V).
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Abstract:      Hydroxyapatite/bagasse biomass carbon composite adsorbent (HAP-BC) was prepared by hydrothermal precipitation one-step carbonization heating chemical modification method with sugarcane bagasse as main raw material. The effects of initial As(V) concentration, solution pH, bed height and influent flow rate on the penetration curve of HAP-BC adsorption As(V) were discussed. The influence on regeneration and recycling of HAP-BC were analyzed in this paper. The results shown that with increasing initial As(V) concentration, pH and influent flow rate, the break through time and exhaustion time were shorten, but the break through time and the exhaustion time would be prolonged with increasing bed height. Moreover The regenerated adsorbent still maintained a high adsorption capacity for As(V).
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Abstract:      In order to realize the optimum distribution of story shear force for multi-story BRBF structures with high β value, elastic–plastic time history analysis is carried out for the frame vibration model (BS)with β of 0.9 and the particle system model (S0, S1, S2)based on the bottom shear method and the modified bottom shear method, the story shear force, story drift, maximum overturning moment and the seismic response of supporting column are compared and studied. The results are as follows: The story response values of BS are in good agreement with the particle system vibration model in the middle and low floors, and the upper floors are close to the particle system vibration model S0, S1 and S2. When static pushover method is used in seismic design, the results of Bi1 and Bi2 model analysis of modified bottom shear method are more consistent with the actual situation; When the bottom shear method is used to design multi-story BRBF with high β value, there exist the possibility that the seismic static equivalent value of the structural column is underestimated and there is a certain degree of potential safety hazard; Under strong earthquakes, the influence of the second mode of vibration on the overall response is considerable and the upper floors are more reactive.
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Abstract:      In this study, novel porous carbon composites were successfully prepared with graphene-modified high-internal-phase emulsions (HIPEs)via a simple process of polymerization followed by carbonization. The morphology of the macroporous composites was observed and the verification of structural and functional groups were verified by scanning electron microscopy (SEM), and other characterizations techniques including Fourier transform infrared (FI-IR), X-ray photoelectron spectroscopy (XPS)spectra and Raman spectroscopy. The prepared porous carbon composites were applied to farmland water for the simultaneous adsorption of triazine herbicides and the conditions of extraction and desorption were optimized. Due to the π-π interaction and hydrophobic interaction between triazine herbicides and carbon composites, the maximum adsorption capacity of simazine, prometon and prometryn were 33.4, 34.5 and 33.8 μg g−1, respectively. Adsorption and desorption of triazine herbicides can be achieved in 10 min, and high-speed mass transfer was observed. The calibration curves of three triazine herbicides were linear (R2 ≥0.9996)in the range from 25.0 to 500.0 ng mL−1. The LOD of three triazine herbicides by using the proposed SPE-HPLC-DAD method were 2.5–5.6 ng mL−1. All the results suggest that these materials may be useful for more efficient hazardous residue separations.
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Abstract:      This study investigated the microstructure, mechanical, and damping properties of a non-age-hardened Al alloy (5086) and an age-hardened Al alloy (7075) after friction stir processing (FSP). Microstructural analyses indicate that FSP led the grain refinement of samples, and the grains size decreased with the decrease in the tool rotation rate. Furthermore, FSP with low rotation rate promotes the η phase precipitation in the 7075 alloy, causing the micron-sized particles in the 5086 alloy to break up. After being subjected to FSP with low rotation rate, the 5086 and 7075 alloys exhibited excellent mechanical and damping properties. Such improved properties were ascribed to their equilibrium grain boundaries, fine grain, low density of dislocations, high fraction of high misorientation angle, and uniform particle distribution.
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Abstract:      As a possible buffer material of engineered barriers and seals, expansive clay is often subjected to the thermo-hydro-mechanical (THM) coupling actions. This paper aims to develop a constitutive model which is capable of addressing the THM coupling behavior of expansive clay. Based on the Modified Surface State Approach, two state surfaces are assumed to describe the isotropic compressing behavior of expansive clay with the support of previous works. Subsequently, the yield function and hardening law are derived from the two state surfaces. Furthermore, the yield function and flow rule for triaxial stress states are presented. Through comparing the predicted results to experimental data of the compacted MX 80 bentonite, it is demonstrated that the proposed model has capacity of capturing the typical features of THM coupling behavior of compacted expansive clay. In addition, the proposed model is used to perform triaxial shear compression behaviors of expansive clay specimen. The influences of confining pressure, suction, and temperature are analyzed through the simulated results. The results show that the proposed model is able to address the fundamental characteristics of expansive clay specimen when subjected to triaxial shear compression.

© 2019, Springer-Verlag GmbH Germany, part of Springer Nature.

Number of references:      37

Main heading:      Bentonite

Controlled terms:      Constitutive models -  Geological repositories -  Surface states

Uncontrolled terms:      Confining pressures -  Engineered barriers -  Expansive clays -  Fundamental characteristics -  Modified surfaces -  Simulated results -  Thermo-hydro-mechanical coupling -  Tri-axial stress state

Classification code:      481.1Geology -  482.2Minerals -  921Mathematics -  931Classical Physics; Quantum Theory; Relativity -  932High Energy Physics; Nuclear Physics; Plasma Physics

DOI:      10.1007/s12665-019-8275-3

Funding Details:      Number

Acronym

Sponsor

11562007-National Natural Science Foundation of China

2017GXNSFAA198215-Natural Science Foundation of Guangxi Province

Funding text:      The authors would like to acknowledge the financial supports provided by the National Science Foundation of China (No. 11562007), the Natural Science Foundation of Guangxi (No. 2017GXNSFAA198215), and the Funding of Guangxi Key Laboratory of New Energy and Building Energy Saving (No. 18-J-21-1). The authors also appreciate the constructive suggestions provided by Professor Xiong Zhang on this paper.

Database:      Compendex

143. 

Title:      An Improved Method and Implementation of Indoor Position Fingerprint Matching Localization Based on WLAN

Accession number:      20191706837323

Authors:      Lu, Yanling1, 2 ; Zhang, Di1 ; Cheng, Yao1; Pan, Yalong1; Shi, Lingpan1; Liu, Caiwei1; Huang, Dongyuan3

Author affiliation:      1 College of Geomatics and Geoinformation, Guilin University of Technology, Guilin; 541004, China

2 Guangxi Key Laboratory of Spatial Information and Geomatics, Guilin University of Technology, Guilin; 541004, China

3 Nanning Land Resources Center of Surveying, Mapping and Geoinformation, Nanning; 53000, China

Corresponding author:      Lu, Yanling (358498163@qq.com)

Source title:      Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics)

Abbreviated source title:      Lect. Notes Comput. Sci.

Volume:      11354 LNCS

Part number:      1 of 1

Issue title:      Human Centered Computing - 4th International Conference, HCC 2018, Revised Selected Papers

Issue date:      2019

Publication year:      2019

Pages:      638-649

Language:      English

ISSN:      03029743

E-ISSN:      16113349

ISBN-13:      9783030151263

Document type:      Conference article (CA)

Conference name:      4th International Conference on Human Centered Computing, HCC 2018

Conference date:      December 5, 2018 - December 7, 2018

Conference location:      Merida, Mexico

Conference code:      224739

Publisher:      Springer Verlag

Abstract:      The position fingerprint matching methods are analyzed, this paper improves the insufficient. In the database establishment phase, an AP selection algorithm based on stability is proposed, the Gaussian filtering method is applied to the processing of WLAN signal, Thus, a more stable signal strength characteristic value is extracted. In the matching phase, an AP selection algorithm based on MAC address is presented, narrow the range of matches, combine with KNN algorithm to Fingerprint matching, to increase the speed of the match. By verify through actual data, the paper analyzes the results of the improved off-line phase, effectively improve the quality of fingerprint database and reduce the burden of database. It not only narrow the matching range, but also improve the accuracy of the localization algorithm. The 3D model is built by 3D Max which is a virtual simulation system for user interaction, Virtual reality technology is applied to indoor positioning to complete the establishment of map. The coordinate transformation algorithm is established, and the position fingerprint matching method is used to present the positioning technology to virtual reality to realize the indoor positioning human-computer interaction based on WLAN.
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Abstract:      Water extracted polysaccharide from P. edulis peel (WPEP) was degraded using hydrochloric acid, ultrasonic-assisted hydrochloric acid, and α-amylase to obtained A-WPEP (acid hydrolysis WPEP), U-WPEP (ultrasonic-assisted acid hydrolysis WPEP), and M-WPEP (Enzymatic hydrolysis WPEP), respectively, and its relationship between structure and antioxidant activities was studied. Results showed that the solubility, internal crystalline, triple helical and surface structure of WPEP's degradation products was damaged to varying degree. Moreover, their antioxidant activities were lower compared with that of WPEP. The solubility of WPEP, A-WPEP, U-WPEP, and M-WPEP was 9.84, 6.78, 6.98, and 9.56 mg/mL, respectively. The IC50 values of their DPPH radical scavenging rates were 0.29, 1.34, 0.42 and 0.98 mg/mL, respectively. The complex formed by the degradation product with Congo red also showed different degrees of red shift in the alkaline solution. Enzymatic method had the least damage to the triple helical structure of WPEP compared with acid and ultrasonic-assisted acid method, and the better integrity of triple helical structure, the higher its antioxidant activities.
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Abstract:      Global Navigation Satellite System Interferometric Reflectometry (GNSS-IR) is a new remote-sensing technique; it can be used to estimate near-surface soil moisture from signal-to-noise ratio (SNR) data. Considering the advantages of multi-satellite convergence and the time and space scale of soil moisture, based on multi-satellite fusion, non-linear sliding estimation method of soil moisture is proposed. Firstly, the direct and reflection signals of Global Navigation Satellite System (GNSS) satellites are separated by means of a low-order polynomial fitting, and then, by establishing the sinusoidal fitting model of reflection signals, the relative delay phase of the SNR interferogram is obtained. Finally, a linear regression model is used to analyse and select the phase of the SNR interferogram, and a sliding estimation method of soil moisture using the least squares Support Vector Machine based on multi-satellites fusion is established. Based on the monitoring data provided by the Plate Boundary Observations network, the feasibility and effectiveness of using single and multiple GNSS satellites to slide estimate soil moisture are compared and analysed. Theoretical analysis and experimentation show that GNSS-IR can provide full play to the advantages of artificial intelligence and effectively integrate the performance of each satellite. The fitting process is stable, and the model needs less modelling data; the sliding method can achieve a long time estimation, and the estimation error is relatively stable. Based on the satellites which the correlation coefficient (r) between the phase of the SNR interferogram and the soil moisture is greater than 0.50, the fusion satellites model is established; the results are better than that of using single satellites; the r between estimated results and reference values of soil moisture is greater than or equal to 0.94, and the root mean square error and mean absolute error are less than 0.060 and 0.050, respectively. Therefore, the estimation of soil moisture can be treated as a non-linear event, and multi- satellite fusion estimation is feasible and effective.

© 2018, © 2018 Informa UK Limited, trading as Taylor & Francis Group.

Number of references:      31

Main heading:      Global positioning system

Controlled terms:      Communication satellites -  Errors -  Interferometry -  Least squares approximations -  Mean square error -  Regression analysis -  Remote sensing -  Satellites -  Signal interference -  Signal to noise ratio -  Soil moisture -  Soil surveys -  Support vector machines

Uncontrolled terms:      Correlation coefficient -  Global Navigation Satellite Systems -  Least squares support vector machines -  Linear regression models -  Low-order polynomials -  Mean absolute error -  Remote sensing techniques -  Root mean square errors

Classification code:      483.1Soils and Soil Mechanics -  655.2Satellites -  655.2.1Communication Satellites -  716.1Information Theory and Signal Processing -  723Computer Software, Data Handling and Applications -  921.6Numerical Methods -  922.2Mathematical Statistics -  941.4Optical Variables Measurements

DOI:      10.1080/01431161.2018.1475778

Funding Details:      Number

Acronym

Sponsor

2014GXNSFAA118288-Natural Science Foundation of Guangxi Province

41461089-National Natural Science Foundation of China

Funding text:      This work was supported by the National Natural Science Foundation of China [Grant Number 41461089], the Natural Science Foundation of Guangxi [Grant Number 2014GXNSFAA118288], "the promotion project of basic ability for young and middle-aged teachers in colleges and universities of Guangxi [2018KY0247], and Supported by Key Laboratory of Spatial Information and Geomatics (Guilin University of Technology) [Grant Numbers16-380-25-22,15-140-07-34, and 16-380-25-31]." The authors would like to thank the PBO H 2 O and UNAVCO. All GPS data used in this study are freely available from UNAVCO. All reference values ofsoil moisture are available from PBO H2O (http://xenon.col-orado.edu/portal). No potential conflict of interest was reported by the authors.

Database:      Compendex

146. 

Title:      Properties of Fuzzy Filters in EQ-algebras

Accession number:      20191806850432

Authors:      Xie, Hai1 

Author affiliation:      1 School of Science, Guilin University of Technology, Guilin; 541004, China

Corresponding author:      Xie, Hai (xiehai126@126.com)

Source title:      Advances in Intelligent Systems and Computing

Abbreviated source title:      Adv. Intell. Sys. Comput.

Volume:      872

Part number:      1 of 1

Issue title:      Fuzzy Sets and Operations Research

Issue date:      2019

Publication year:      2019

Pages:      41-54

Language:      English

ISSN:      21945357

ISBN-13:      9783030027766

Document type:      Conference article (CA)

Conference name:      9th International Conference on Fuzzy Information and Engineering, ICFIE 2017

Conference date:      July 20, 2017 - July 25, 2017

Conference location:      Huhehaote, China

Conference code:      224939

Publisher:      Springer Verlag

Abstract:      In this paper, the concept of fuzzy filter of an EQ-algebra is firstly redefined. Further, the definition of fuzzy prime filter of an EQ-algebra is proposed. At last, the connections between fuzzy filters and fuzzy prime filters of an EQ-algebra are discussed.
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Abstract:      A novel organic–inorganic hybrid particle (JF633-SBA-15A) was successfully prepared by solution blending method using hybrid hyperbranched polyether polyol (JF633) and surface-modified mesoporous (SBA-15). Further, JF633-SBA-15A/EP composites were fabricated by melt-blending method. The structure and morphology of JF633-SBA-15A were characterized by Fourier transform infrared spectroscopy, X-ray diffraction, thermogravimetry analysis, nitrogen adsorption–desorption, and scanning electron microscopy. The mechanical and dynamic mechanical properties of JF633-SBA-15A/EP were also studied. The results demonstrated that the prepared JF633-SBA-15A hybrid particles had excellent thermal stability and unique mesoporous structural characteristics. Compared with pure EP, the maximum degradation temperature of the composites decreased and the thermal stability increased at high temperature. Notably, the JF633-SBA-15A/EP composite had better comprehensive performance. The impact strength and temperature of the glass transition (Tg) of JF633-SBA-15A/EP composites with 1.0 wt% JF633-SBA-15A increased by 32% and 23 °C, respectively. SEM images of the cross-section of the composite which reinforced with hybrid particles exhibited a rough surface and multiple dimples, indicating a ductile fracture.
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Abstract:      Pb-doped copper nitride (Cu3N:Pb) films were prepared on monocrystalline silicon through reactive magnetron sputtering by using high-purity Cu and Pb as targets. The surface morphology, microstructure, and electrical parameters of the Cu3N:Pb films were characterized by X-ray diffraction, X-ray photoelectron spectroscopy, scanning electron microscopy, and Hall effect analyses. The Cu3N:Pb films possess typical anti-ReO3 structure. The ratio of Cu to N in the films is slightly higher than 3:1. After Pb doping, the carrier concentration of the films changes greatly, but its carrier mobility does not remarkably change. This finding could be due to the Fermi level and the effective barrier change when the carrier concentration in the films changes. Overall, a film material with good electrical properties can be obtained by reasonably adjusting lead content in the Cu3N:Pb films.
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Abstract:      Phytoremediation technology has become the frontier and hot research of soil heavy metal pollution areas of resource, environmental and biological sciences internationally. In view of current problems of phytoremediation technology, this paper summarizes research progress for phytoremediation technology of heavy metal contaminated soil, discussing physics, chemistry, biotechnology methods of increasing plant biomass and heavy metal accumulation. This paper focuses on the mechanism and application effects of genetic engineering technology, chelate induced technology and microbial combined phytoremediation and the future research direction of phytoremediation was also prospected.
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Abstract:      Environmental pollution has long been a hot topic in the world, and soil heavy metal pollution is particularly prominent. In recent years, many scholars have found that the heavy metal antimony (Sb) has been widely found in the soil, which has shown many problems that cannot be ignored and has attracted widespread attention in the academic community. Article summarizes the related accumulator plant of Sb and the physical remediation technology, chemical remediation technology and phytoremediation technology of Sb contaminated soil. It is expected to provide reference for heavy metal soil remediation, and hope to find a hyperaccumulator plant that can efficiently absorb heavy metal antimony, to promote green with permanent governance effect, economical, and completely repair technology application and promotion.

© Published under licence by IOP Publishing Ltd.

Number of references:      31

Main heading:      Soil pollution

Controlled terms:      Antimony -  Bioremediation -  Economic and social effects -  Soil conservation -  Soil pollution control -  Soils -  Sustainable development

Uncontrolled terms:      Academic community -  Contaminated soils -  Environmental pollutions -  Hyperaccumulator plant -  Phytoremediation technology -  Remediation technologies -  Repair technology -  Soil heavy metals

Classification code:      454.2Environmental Impact and Protection -  483.1Soils and Soil Mechanics -  546.4Antimony and Alloys -  971Social Sciences

DOI:      10.1088/1755-1315/242/5/052010

Database:      Compendex

151. 

Title:      Localized polarons and conductive charge carriers: Understanding CaCu3Ti4 O12 over a broad temperature range

Accession number:      20191506773626

Authors:      Liu, L.1; Ren, S.1; Liu, J.2; Han, F.1; Zhang, J.3; Peng, B.4; Wang, D.5 ; Bokov, A.A.6; Ye, Z.-G.6

Author affiliation:      1 College of Materials Science and Engineering, Guilin University of Technology, Guilin; 541004, China

2 State Key Laboratory for Mechanical Behavior of Materials, School of Materials Science and Engineering, Xi'An Jiaotong University, Xi'an; 710049, China

3 Electronic Materials Research Laboratory, Key Laboratory of the Ministry of Education, International Center for Dielectric Research, Xi'An Jiaotong University, Xi'an; 710049, China

4 School of Physical Science and Technology, Guangxi Key Laboratory for Relativistic Astrophysics, Guangxi University, Nanning; 530004, China

5 School of Microelectronics, State Key Laboratory for Mechanical Behavior of Materials, Xi'An Jiaotong University, Xi'an; 710049, China

6 Department of Chemistry and 4D LABS, Simon Fraser University, Burnaby; BC; V5A 1A6, Canada

Source title:      Physical Review B

Abbreviated source title:      Phys. Rev. B

Volume:      99

Issue:      9

Issue date:      March 25, 2019

Publication year:      2019

Article number:      094110

Language:      English

ISSN:      24699950

E-ISSN:      24699969

Document type:      Journal article (JA)

Publisher:      American Physical Society

Abstract:      CaCu3Ti4O12 (CCTO) has a large dielectric permittivity plateau near room temperature due to several dynamic processes. Here, we consider the combined effects of localized charge carriers (polarons) and conductive charge carriers using a recently proposed statistical model [Phys. Rev. B 96, 054115 (2017)10.1103/PhysRevB.96.054115] to fit and understand its permittivity measured at different frequencies over a broad temperature range. We found that, at the lowest temperature, the small permittivity is related to frozen polarons, and the increase at higher temperatures is associated with the thermal excitation of polarons that gives rise to the Maxwell-Wagner effect. The final rapid increase at the highest temperature is attributed to thermally activated conductivity. Such an analysis enables us to separate the contributions from localized polarons and conductive charge carriers and quantify their activation energies, which also explains the permittivity plateau near room temperature. In particular, we show that the subtle balance between the number of activated polarons and their polarizability causes CCTO to have a permittivity plateau with small dielectric loss.
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Abstract:      Magnesium alloys have been widely used as a new medical metal implant material because of their good physicochemical properties, biodegradability and biocompatibility. But magnesium alloys are very chemically active and easily corroded after being implanted in the human body. In this paper, a hydroxyapatite/fatty acid salt superhydrophobic composite film was prepared on the surface of magnesium alloys by hydrothermal method. By testing, the water contact angle of the prepared composite film layer reaches 154.5°, and the corrosion current density is reduced by two orders of magnitude, which effectively improves the corrosion resistance of magnesium alloys. The hydrophobic properties of the prepared superhydrophobic composite membrane show good chemical stability. This preparation method can have good application prospects in industry and medical materials because of its simplicity and efficiency.
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Abstract:      Tetraphenylethene, diphenylacrylonitrile, diphenylacetylene, triphenylene decorated with aggregation-induced emission (AIE) and other liquid crystal materials are introduced. Their AIE and liquid crystal properties are mainly described and their structure-activity relationship is also illustrated. Literatures reported show the use of light-emitting liquid crystal materials in optoelectronic devices can greatly reduce costs and energy consumption. Finally, it is pointed out that in the synthesis of such luminescent liquid crystal materials, it is necessary to reasonably utilize AIE and liquid crystal groups and the future study should focus on the luminous mechanism of such materials and their extension of the application range.
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Abstract:      Atomic-scale thin two-dimensional materials have promising application prospects in photocatalysis due to their large reactive sites, short carrier diffusion distances and high charge separation properties. In this paper, SnS2 nanosheets of several atomic layer thickness and with {001} facets dominating are prepared with the liquid-exfoliation method using a SnS2/n-propylamine inorganic-organic hybrid precursor. They become semi-metallic when the thickness is reduced to 30 Å, possess effective charge separation due to a much shorter diffusion length in the [001] direction as evident from the prolonged photoluminescence lifetime, and exhibit largely improved photocatalytic activity for Cr(vi) reduction under visible light irradiation, with a rate constant six-fold larger than that of bulk SnS2.

© 2019 the Partner Organisations.

Number of references:      54

Main heading:      Sulfur compounds

Controlled terms:      Chromium compounds -  IV-VI semiconductors -  Nanosheets -  Photocatalysis -  Photocatalytic activity -  Rate constants -  Semiconducting tin compounds -  Tin compounds

Uncontrolled terms:      Application prospect -  Carrier diffusions -  Inorganic-organic hybrid -  Inorganic-organic hybrid precursors -  Liquid exfoliations -  Photoluminescence lifetime -  Two-dimensional materials -  Visible-light irradiation

Classification code:      712.1.2Compound Semiconducting Materials -  761Nanotechnology -  802.2Chemical Reactions -  933Solid State Physics

Numerical data indexing:      Size 3.00e-09m

DOI:      10.1039/c9qi00020h

Database:      Compendex

155. 

Title:      Lithologic classification using multilevel spectral characteristics

Accession number:      20191106619561

Authors:      Zhou, Guoqing1, 2 ; Wang, Haoyu1, 2; Sun, Yue1; Shao, Yun3; Yue, Tao1, 2

Author affiliation:      1 Guilin University of Technology, Guangxi Key Laboratory for Spatial Information and Geomatics Engineering, Guilin, China

2 Guilin University of Technology, College of Geomatics and Geoinformation, Guilin, China

3 China Academy of Science, Institute for Remote Sensing and Digital Earth, Beijing, China

Corresponding author:      Zhou, Guoqing (gzhou@glut.edu.cn)

Source title:      Journal of Applied Remote Sensing

Abbreviated source title:      J. Appl. Remote Sens.

Volume:      13

Issue:      1

Issue date:      January 1, 2019

Publication year:      2019

Article number:      016513

Language:      English

E-ISSN:      19313195

CODEN:      JARSC4

Document type:      Journal article (JA)

Publisher:      SPIE

Abstract:      Geological maps are commonly used to investigate the distribution of geological natural resources, such as minerals. However, the existing 1:200,000 geological map created in the 1990s for Guangxi, China, cannot support efficient investigation and interpretation of the geological surface changes. Therefore, we propose the application of remotely sensed multispectral imagery to update the existing 1:200,000 geological map at a scale of 1:100,000. To this end, the analysis of the spectral characteristics of six types of lithologies from the USGS spectral library and from actual measurements by Field Spec®4, ASD Inc. is conducted first. With the analyzed results of the spectral characteristics, the carbonate rock is separated from the other rocks using band ratios, and then the study area is separated carbonate and noncarbonate areas. In the noncarbonate area, five types of rocks, named, shale, marble, sandstone, granite, and basalt, are classified using supervised classification, in which the training data sets are from the 1:200,000 geographic map. The field verification of the classified results shows that a classification accuracy of 66% is reached, which meets the accuracy requirement for the creation of 1:100,000 geological maps on that basis of the standard formulated by China Geological Map Remote Sensing Interpretation technology. The 1:100,000 geological map created will be delivered to the Guangxi Geological Bureau, China, for applications by the geological and remote sensing communities.
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Abstract:      An acrylic modified rosin-based polyurethane (RPU) was prepared by prepolymer process using acrylic acid rosin and glycidyl methacrylate (GMA) ester (RAG) as diol, toluene-2, 4-diisocyanate (TDI) as monomer, and 1, 4-butanediol (1, 4-BDO) as chain extender. The RPU was characterized by FT-IR, TGA, DSC, XRD, 1H-NMR, contact angle analysis, molecular weight and viscosity analysis. And the influence of the proportion of different monomers on the performance of the film was discussed. The results show that with increase of the RAG content in the monomer ratio, the thermal stability, glass transition temperature and static water contact angle of RPU resin increase, molecular weight decreases, while the viscosity of the RPU decreases. When the monomer ratio for n(TDI): n(RAG): n(1, 4-BDO)=1.2: 0.8: 0.4, the comprehensive performance of the RPU film is prominent.
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Abstract:      Ag coated vanadium phosphate/carbon (VPO4/C/Ag) was facilely prepared by calcination of mixture of AgNO3, VPO4/C and glucose in inert atmosphere. The SEM and TEM tests demonstrate that Ag nanoparticles are evenly distributed on the surface of VPO4/C. In the voltage range of 0.01–3.0 V, VPO4/C/Ag delivers much better rate capability, higher capacity and better cyclability than VPO4/C, which is ascribed to improvement of electronic conductivity of VPO4/C by introduction of uniformly dispersive Ag nanoparticles.
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Abstract:      This paper investigates Xiyi Pb-Zn deposit in Yunnan Province, China, which has little mineralized outcrop and rare supergene enrichment. The deposit is overlain by transported cover with a thickness of ~0.2–50 m. The geoelectrochemical extraction method (GEM) was tested over well-characterized areas of the deposit (sections A–B, C–D), and in an unexplored region (area E). GEM results are compared with soil geochemical methods (SGM) in areas of known mineralization and show that the geoelectrochemical anomalies (Pb, Zn, Ge, As, Au) exhibit a positive response to the deep concealed ore body, and that GEM can be more effective for finding the concealed Pb-Zn ore in the study area compared to SGM. A geoelectrochemical prospecting index was created for this deposit type and tested in an area without known mineralization (area E). The index shows that anomalies can be identified where the contrast value (CV) is >1 for Pb and Zn, and where there is the Y1 factor score (y1) >0 (for Pb-Zn-Ge-As-Mo-Bi). Correlation and factor analysis identify two comprehensive anomaly zones (CAZ) in area E with good prospecting potential, which can be used as the focus of the next exploration. The strong surface geoelectrochemical and soil geochemical anomalies above the fracture belt, with weak to moderate anomalies over thick transported cover above the fracture belt extension, suggest that dilatancy pumping is a dominant migration mechanism in the formation of anomalies in areas of shallow transported cover.
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Abstract:      This study aims to evaluate the vulnerability of shallow aquifer in irrigated and coastal regions of Sindh province, Pakistan by applying DRASTIC method in geographical information system (GIS) environment. Vulnerability index values ranging from 119 to 200 were categorized into three contamination risk zones. Results illustrated that 28.03% of the total area that was distributed in the upper northern and southernmost coastal area of the province was very highly vulnerable to contamination, 56.76% of the area was highly vulnerable, while the remaining 15.21% area was in medium vulnerable zone. Single and multi-parameter sensitivity analysis evaluated the relative importance of each DRASTIC parameter and illustrated that depth to water table and net recharge caused the highest variation in the vulnerability index. Two water quality indicators parameters, i.e., electrical conductivity (EC) and nitrate ion (NO3) were used to validate the DRASTIC index. The spatial distribution map of both parameters showed a certain level of similarity with the vulnerability map and both parameters illustrated significant correlation with the DRASTIC vulnerability index (p < 0.01). This signified that vulnerable zones are particularly more prone to EC and NO3 contamination. Findings of this study will assist local authorities in contamination prevention in the groundwater of the lower Indus Plain.
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Abstract:      In this work, a novel Fe3O4@Cu3(btc)2-embedded polymerized high internal phase emulsion (Fe3O4@HKUST-1-polyHIPE) monolithic cake was synthesized, characterized and used as an adsorbent in the magnetic stir cake sorptive extraction (MSCSE) and determination of tetracycline antibiotics (TCs) in food samples by a combination of with high-performance liquid chromatography–fluorescence detection (HPLC-FLD). The prepared Fe3O4@HKUST-1-polyHIPE monolithic composites displayed a strong extraction ability and high column capacity due to enhanced interactions such as π–π interactions, hydrogen bonding, and electrostatic interactions. The extraction and desorption conditions were evaluated, and the calibration curves of four spiked TCs were linear (R2 ≥ 0.9991) in the range from 20 to 800 ng mL−1 for milk and egg samples, and 20 to 800 ng g−1 for chicken muscle and kidney samples. The limits of detection and the limits of quantification of the four TCs by using the proposed MSCSE-HPLC-FLD method were in the range of 1.9–4.6 and 5.5–13.9 ng mL−1 for milk and egg samples, and 1.8–3.7 and 5.3–13.0 ng g−1 for chicken muscle and kidney samples, respectively. The recoveries of the target TCs from spiked food samples were in the range from 86.6 to 110.7% with relative standard deviations lower than 7.0%. The proposed method was successfully applied for the determination of these four TCs in milk, egg, chicken muscle, and kidney samples. [Figure not available: see fulltext.].
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Abstract:      The citrus peel ethanolic extract shampoo was prepared via adding the ethanolic extract, soxhlet extracted from citrus peel into the shampoo matrix through an orthogonal experiment. Meanwhile, the foam height was determined by heat and cold stability test. The experimental results show that the citrus peel ethanolic extract in a ratio of 8.0% creates a favourable compatibility by the surface agent. There was no delamination after the samples have a heat and cold stability test for 24 h.
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Abstract:      The objective of this research was to investigate the ex situ simultaneous nitrification–denitrification (SND) and in situ denitrification process and to evaluate its application for treating landfill leachates at long-term operations. Based on the predicted contaminant concentrations, two sets of laboratory-scale bioreactor landfill systems (an ex situ nitrification and in situ denitrification bioreactor as well as an ex situ SND and in situ denitrification bioreactor) were operated continuously for about 48 weeks. The recirculated leachate quantity and effluent characteristics of leachates were regularly monitored and analyzed by using the standard method. The ex situ SND and in situ denitrification process obtained a better leachate removal performance compared with the ex situ nitrification and in situ denitrification process, while the ex situ SND process can reduce the energy costs. However, the leachate treatment performance of this process was generally unsatisfactory as the contaminant concentrations do not meet the discharge standard within the forecasted time. These results further proved that the effectiveness of the treatment decreases along with an increasing landfill age. Therefore, further research must be performed to optimize the treatment efficiency of the bioreactor.
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Abstract:      Preparation of excellent dye adsorbent that simultaneously displays convenient separation capability, high adsorption capacity, fast removal rate, superior adsorption selectivity, and favorable reusability remains a challenge. Herein, we present a simple and feasible one-step method to prepare amine-rich porous polyamidoamine (PAMAM) dendrimer gel adsorbent. The PAMAM gel could be readily separated from water by filtration. The adsorption properties of PAMAM gel was systematically examined by adsorption of anionic methyl orange (MO) and tartrazine (TTZ) dyes. The PAMAM gel exhibited superior adsorption selectivity and removal efficiency towards anionic MO and TTZ dyes. The adsorption process could be completed within around 15 min and presented fine correlation with Langmuir isotherm and pseudo-second-order kinetic models. The maximum adsorption capacity of PAMAM gel towards MO and TTZ was as high as 680.2 mg g−1 and 689.7 mg g−1, respectively. Additionally, the dye-adsorbed PAMAM gel could be readily desorbed in alkaline solution. Considering the simple synthetic process and outstanding adsorption performance of PAMAM gel, this paper provides an effective approach to prepare high-performance anionic dye adsorbents.
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Abstract:      A novel aromatic diamine monomer, 4-(4-diethylamino)phenyl-2,6-bis(4-(4-aminophenoxy)phenyl)pyridine (EPAPP), containing pyridine ring units, ether linkage moieties and diethylaminophenyl pendent groups, has been designed and synthesized through three-step methods, and then used to prepare for a series of polyimides with commercial aromatic dianhydrides via two-step solution polycondensation. The resulting polyimides showed good solubility in common polar solvents, such as NMP, DMF, DMSO. They exhibited high thermal stability with the glass transition temperature (Tgs) more than 254 °C, and the temperature of 10% weight loss over 544 °C with more than 64% residue at 800 °C under nitrogen. They presented excellent hydrophobic properties with the contact angle in the range of 81.9–91.9°. In addition, the results of Wide-angle X-ray Diffraction (WAXD) indicated that these polymers revealed an amorphous structure. [Figure not available: see fulltext.].
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Abstract:      Fluorescent carbon quantum dots (CQDs) can be prepared by sonochemistry with low cost and high efficiency. However, ultrasonic synthesis of CQDs with responsive fluorescence towards environmental stimuli remains a big challenge. Herein, we report a simple one-step method to fabricate versatile nitrogen-doped CQDs (NCQDs) by ultrasonic treatment of dopamine in dimethylformamide for 8 h. The obtained NCQDs simultaneously possess superior water dispersibility and stability, bright and stable fluorescence against variations of pH and ionic strength, low cytotoxicity and high photostability. Moreover, the fluorescence of NCQDs showed sensitive quenching phenomenon towards Fe2+ ions both in water and in the interior of cancer cells. The emission intensity of NCQDs exhibited good linear relationship (R2 = 0.9987) with the concentration of Fe2+ ions in the range of 0–50 μM. The limit of detection can reach as high as 38 nM. Meanwhile, the NCQDs also exhibited temperature-dependent fluorescence with favorable linear relationship (R2 = 0.9965) in the range of 283–358 K, and thus can server as a nanothermometer to sense temperature both in water and in cells.
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Abstract:      Graphene/sulfur@graphene composite structure as a cathode material is synthesized with a facile method. Graphene can provide a more efficient conductive network for sulfur and improve the coulombic efficiency of the battery. On the other hand, it may also show the anchoring effect on sulfur, which reduces the loss of sulfur and improves the cycling performance of the battery. Due to the unique structure, the initial discharge capacity of a battery assembled with this structure could reach 1036 mAh g-1 at 0.1 C, and its reversible capacity of 619 mAh g-1 was retained after 200 cycles with a low fading rate of 0.2% per cycle. The battery could hold a discharge capacity of 501 mAh g-1 after 200 cycles at 0.5 C. Thus, the electrochemical performance improved because of the reduction of sulfur loss through polysulfide accumulation at the cathode.
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Abstract:      In this paper, the treatment of landfill leachate by Polymeric Ferric Silicate-Sulfate was studied with the landfill leachate of Shankou landfill in Guilin city as the research object. The orthogonal experiment shows that the influence of dosage of PFSS, pH and dosage of PAM on the treatment is decreasing in turn. The removal rate of COD, TP, SS reaches at 71.09%,99.13% and 97.54% when the original concentration of COD, TP, SS is 1442 mg/L,7.94 mg/L and 244 mg/L respectively by setting the optimum parameters of PFSS 20 ml/L, PAM 20 mg/L, pH 6.5. Adding enough PFSS is beneficial to the rapid release of CO2 and the mud- water separation of flocculation, and avoid the influence of bubbles on the later separation of mud from water.
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Abstract:      This paper considers the minimisation problem of an integral functional with an integrand and a mixed nonconvex control constraint under some suitable conditions. We minimise the integral functional on the solution set of a control system described by nonlinear evolutionary inclusions with the mixed nonconvex control constraint, in which the left-hand side of the system contains the difference of two Clarke's Subdifferentials. We discuss a relaxation problem along with the original problem and show that the relaxation problem has an optimal solution, and for every optimal solution, there exists a minimising sequence of the original problem that converges to this solution concerning the trajectory, the control, and the functional.
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Abstract:      Carbon dioxide (CO2)-fixing bacteria are important microbial communities of the soil carbon cycle. It is important to study their community structure characteristics in karst areas to understand the carbon-sequestration mechanism of the soil ecosystem. The top soil samples of paddy fields, maize fields, and citrus orchards were collected in a karst area, mixed zone, and non-karst area at the Maocun karst experimental site in Guilin.The community abundance, composition, and diversity of CO2-fixing bacteria were analyzed using high-throughput sequencing technology with cbbLR as indicating gene. The results show that most of the CO2-fixing bacteria can only be classified as the shallow taxonomic group including bacteria and actinomycetes. The α-Proteobacteria of Proteobacteria was the dominant class in the three areas. Facultative autotrophic bacteria dominated by rhizobia were the main CO2-fixing bacteria. The abundances of Burkholderiales, Rhodopseudomonas, Azospirillum, Sinorhizobium fredii HH103, Rhizobium leguminosarum bv. trifolii were higher in the karst area than in the other two areas. However, Bradyrhizobium is the dominant species in the mixing and non-karst areas. The redundancy analysis shows that the pH, soil organic carbon, soluble organic carbon, cation exchange capacity, and total nitrogen are the main ecological factors affecting the community structure of CO2-fixing bacteria. The above-mentioned results show that the soil properties in the karst area can significantly affect the community structure of CO2-fixing bacteria.
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Title:      La1-xSrxFeO3 perovskite-type oxides for chemical-looping steam methane reforming: Identification of the surface elements and redox cyclic performance
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Abstract:      We report a family of perovskite-type oxides La1-xSrxFeO3 (x = 0.1, 0.3, 0.5, 0.7, 1.0) prepared by combustion method as effective redox catalysts for methane partial oxidation and thermochemical water splitting in a cyclic redox scheme. The effect of Sr-doping on the characterizations and properties of these perovskite-type oxides were studied by means of X-ray diffraction (XRD), hydrogen temperature-programmed reduction (H2-TPR), X-ray photoelectron spectroscopy (XPS), and scanning electron microscope (SEM). All the as-prepared and regenerated samples with various Sr substitutions exhibited pure crystalline perovskite structure. The oxygen carrying capacity of the La1-xSrxFeO3 perovskites was improved by doping Sr into the La-site. Besides, Sr-substitution has obvious effects on the valences of the Fe cations in the B-site and the oxygen species distribution of the La1-xSrxFeO3 perovskites. We recommend La0.7Sr0.3FeO3 as the optimal oxygen carrier in the series because it gives the maximum Ola/Oad (Ola and Oad stand for lattice oxygen and adsorbed oxygen species, respectively.) ratio of 3.64:1, which can be regarded as a criterion for the reactivity and selectivity of partial oxidation of methane into syngas of the oxygen carriers. Up to 80% CH4 conversion in the methane partial oxidation step and 96% of H2 concentration in the water splitting step were achieved in ten successive redox tests conducted in a fixed bed reactor at 850 °C with La0.7Sr0.3FeO3 as a redox catalyst. The electronic properties of the original LaFeO3 cell and its lattice substituted by Sr were calculated based on the density functional theory method. Electronic structure analysis demonstrates that doping of Sr makes LaFeO3 more electric conductive and its electron is prone to be excited. This is in agreement with the test results that La0.7Sr0.3FeO3 exhibited better performance in chemical looping reactions.
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Abstract:      It is commonly accepted that addition of infilled masonry walls (IMW) could enhance the in-plane strength and stiffness of RC frame buildings subjected to seismic loads. However, once the IMW walls failed, the shear force initially resisted by the IMW has to be transferred to the surrounding frames and may incur shear failure to the frames. Despite the extensive studies carried out in the past decades, studies on the structural performance of masonry infilled precast concrete (PC) frames are few. In this study, eight half-scaled single-story one bay frame were tested subjected to seismic loading, including three reinforced concrete (RC) frames and five PC frames. The investigated PC frames deviates the beam potential plastic hinge zone away from beam-to-beam connection region. The variables investigated in the tests included the types of opening in masonry infill walls and the types of cast-in-place concrete at the connections (normal concrete or steel fiber reinforced concrete). Results indicated that the investigated PC construction method has minimal effects on inelastic behavior and ductility of bare and infilled frames. However, the PC construction method may affect the crack development, especially at the interfaces in between precast and cast-in-place concrete surfaces in the region of the connection. However, the load resisting capacity and ductility was insensitive to the usage of steel fiber reinforced concrete at the connections, especially for bare frames.
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Abstract:      To reduce the pollution caused by the carbon emissions of automobiles and locomotive vehicles, many countries around the world have encouraged citizens to use bicycles for short-distance trips in recent years. Bicycles are comprised of many parts, and quick-release hubs are highly important for the fixtures on the front and rear wheel axles of a bicycle. The quick-release hub is a multi-quality characteristic product, including two larger-the-better quality characteristics (quick-release stroke and tensile strength) and three nominal-the-best quality characteristics (axis size, assembly distance, and the outer diameter of the spindle). To improve the quality of quick-release hubs, this study proposes a multi-quality characteristic analysis table (MQCAT) and a multi-quality characteristic analysis model (MQCAM). The proposed method can provide a valuable reference by which to guide efforts aimed at improvement for quick-release hub manufacturers. A quick-release hub manufacturer in central Taiwan is presented to illustrate the feasibility of the proposed method. In addition, a comparison with recent methods is provided to demonstrate the advantages of the proposed method. Finally, conclusions are made based on the research study findings.
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Abstract:      The residues of quinolone antibiotics-ofloxacin (OFX), norfloxacin (NOR), ciprofloxacin (CIP) and enrofloxacin (ENR) in Qingshitan Reservoir were detected by high performance liquid chromatography (HPLC). Correlation between the concentrations of antibiotics and physical-chemical properties of water was analyzed, and ecological risk was evaluated by risk quotient method as well. The results showed that the ranges of OFX, NOR, CIP and ENR in Qingshitan Reservoir were 50.00-660.13, 3.70-5.00, 3.49-6.22 and 4.59-6.06 ng/L, which were at the medium level or slightly lower level comparing with the concentrations of antibiotics in domestic rivers. The NOR concentration was significantly correlated with pH and turbidity, and the CIP concentration was significantly correlated with total phosphorus (TP) concentration. While there was no significant correlation between OFX and ENR concentration and all other physicochemical indicators of water. The ecological risk assessment showed that OFX had posed a high risk in the western and eastern areas of Qingshitan Reservoir, while NOR, CIP and ENR were found to pose a moderate risk.
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Abstract:      The howardite, eucrite and diogenite (HED) clan of meteorites are usually regarded as Vesta meteorites, but there is still serious controversy over whether Vesta is the only parent body for HEDs. Different numbers of HED parent asteroids have been proposed in previous studies of oxygen isotopes. The main controversy is whether the anomalous oxygen isotopic compositions in some HEDs are caused by factors such as terrestrial weathering, addition of exogenous material during brecciation, or a possible primary isotopic heterogeneity of Vesta. To readdress the questions of whether all HED meteorites are from the same parent body, or to constrain the possible number of multiple parent asteroids, the oxygen isotopic data of 166 HED meteorites from the literature are compiled and reviewed here. Among them, 146 HED meteorites have similar Δ17O values of −0.240 ± 0.020‰ (2σ), and the remaining 20 meteorites show oxygen isotopic anomalies (Δ17O values fall outside 3σ from the above mean). Fifteen HED meteorites have anomalous oxygen isotope compositions that cannot be accounted for by terrestrial weathering or the addition of exogenous material, while the oxygen isotope anomalies in the remaining 5 HEDs are caused by the above factors. Based on studies of a number of isotopic and trace element systems, HED meteorites should form from a magma ocean, thus their parent asteroid is highly likely to be homogeneous. This implies that the oxygen isotope variability of HEDs suggest multiple parent bodies for these meteorites, which is supported by arguments from astrophysical and other geochemical studies such as Zn and Cr. In summary, according to the Δ17O values and a number of other observations, we believe that HED meteorites most likely originate from at least 6 different basaltic asteroids.
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Abstract:      A series of the arsenate-substituted natroalunite solid solutions were synthesized by hydrothermal precipitation at 200 °C and pH of 4 and characterized to investigate the AsO4 substitution for SO4 in natroalunite as the base of a possible immobilization method for arsenic. The AsO4 substitution in natroalunite increased when the [AsO4/(AsO4 + SO4)]aq molar ratios of the initial aqueous solutions increased and the maximum substitution reached ~67% molar for the [AsO4/(AsO4 + SO4)]aq = 0.26. The XRD analysis confirmed that all hydrothermal synthetical solids for the [AsO4/(AsO4 + SO4)]aq ≤ 0.26 were characteristic of natroalunite-type phases. The AsO4 substitution in the natroalunites increased the c lattice parameters, owing to the difference between the S–O distance and the As–O distance in the crystal structures. For the [AsO4/(AsO4 + SO4)]aq = 0.28 at 200 °C and pH of 4, a mixture of natroalunite, amorphous arsenate phase and Na2SO4 was formed. The crystals of the arsenate-substituted natroalunites were regular ditrigonal scalenohedron (pseudo-octahedron). The Raman spectra were characterized by two bands centered upon 899–917 cm−1 and 981–997 cm−1, which represented the symmetric stretching vibration v1(AsO4) and the antisymmetric stretching vibration v3(AsO4), respectively. The infrared bands around 868–897 cm−1 were assigned to the symmetric stretching vibration v1(AsO4). The thermal decomposition of the arsenate-substituted natroalunites showed three separated endothermic steps, namely the loss of H3O+, the loss of OH− and the loss of SO3 + (As2O3 + O2). The solubility products [Ksp] and the Gibbs free energies of formation [ΔGfo] for the arsenate-substituted natroalunites decreased from 10−81.21 to 10−109.16 and from −4714.49 kJ/mol to −5352.95 kJ/mol with the increase of the AsO4 substitution from 0% to 67%, respectively.
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Abstract:      This study aims to investigate the influence of zinc ion concentration on the strength features and damage of red clay. We analyzed the relationship between the mechanical properties of zinc-contaminated red clay and ion concentrations by respectively unconsolidated-undrained (UU) and consolidated-undrained (CU) laboratory triaxial shear test, and then compared the effects of consolidation on damage variable of zinc-contaminated red clay with those of unconsolidation. The results indicate that the zinc ion destroys the cementation of red clay and resulting zinc salts change its structure. As the concentration increases, the shear strength, cohesion and internal friction angle of red clay decrease, while its damage variable becomes larger; In UU test with lower concentrations (0.1%, 0.2%), the damage variable is negatively related with the confining pressure. While the concentration increases (0.5%, 1%), the damage variable is positively related with the confining pressure. After consolidation treatment is carried out, the shear strength and internal friction angle are significantly improved, and the cohesion and damage variable decrease. Furthermore, the confining pressure is negatively correlated with damage variable.
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Abstract:      Direct Shear Test, X-Ray Fluorescence Test and Field Emission Scanning Test were conducted to investigated the strength characteristics and mechanisms of Cu2+contaminated red clay with five different concentrations. The direct shear test results show that the strength characteristics of red clay are obviously weakened by Cu2+.From plain soil to 0.5% concentration, the shear strength decreases by 37.02%, the cohesion c decreases by 46.44%, and the internal friction angle f decreases by 16.79%.Besides,the shear strength and its index (c,f) decrease with the increase of the concentration of Cu2+.The change of material composition and microstructure is an important factor to weaken the strength characteristics of red clay. The results of phase analysis and Field Emission Scanning Test show that the contents of five main metal oxides of red clay decrease with the increase of the concentration of Cu2+. The plain soils are mostly arranged in laminated sheets to form flocculating structure with fewer and uniform pore distribution, relatively complete and clear structure and smooth surface. While the particles of Cu2+ contaminated red clay are mainly arranged loosely in point-to-surface and point-to-point with irregular structure surface. The development of the surface pore is gradually obvious with the increase of Cu2+ concentration, and the fracture structure can be clearly seen when the concentration is 2%.
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Abstract:      A novel diamine monomer, 4-{4-(1-pyrrolidinyl)phenyl}-2,6-bis(4-aminophenyl) pyridine (PPAP), was synthesized using 4-(1-pyrrolidinyl)benzaldehyde as starting material, and a series of aromatic polyimides were prepared using PPAP and five aromatic dianhydrides by a two-step imidization method. The structure and properties of as-prepared polyimides were studied by Fourier transform infrared spectrometer (FTIR), nuclear magnetic resonance (NMR), thermogravimetric analysis (TG), differential scanning calorimetry (DSC), and wide angle X-ray diffraction (WAXD). The results indicated that these polymers had good solubility in highboiling organic solvents upon heating, such as N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO) and N-methyl-2-pyrrolidone (NMP). Furthermore, they had outstanding thermal properties with the glass transition temperature (Tg) exceeding 354°C, as well as T5% and T10% mass loss temperature under a nitrogen atmosphere in the range of 521~534 oC and 544~594 oC, respectively. Moreover, they exhibited excellent hydrophobic properties with the contact angles ranging from 82.7 to 90.5°. In addition, the results of WAXD showed that these polyimides exhibited the structure of amorphous polymers. [Figure not available: see fulltext.].
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Abstract:      The security of the lightweight LMAP++ bidirectional authentication protocol commonly used in low-cost RFID systems is studied. The vulnerability of LMAP++ authentication protocol is analyzed, and the reason of LMAP++ authentication protocol vulnerabilities is studied. An improved lightweight LMAP++ bidirectional authentication protocol is proposed and a concrete formula is given to prove the protocol security. After comparison, the improved lightweight LMAP++ bidirectional authentication protocol can meet the security requirements such as confidentiality and traceability faced in RFID systems. Attacks such as tracking, counterfeit tags, replay, and positioning can be resisted, making it more adaptable to the security needs of low-cost RFID systems.
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Abstract:      Based on the analysis of various access control mechanisms, a widely applicable privacy-preserving and security hybrid access control mechanism for systems is proposed. This mechanism, which is called attribute and role based hybrid access control mechanism of encryption and time (ET-ARBHAC), consists of two processes, namely the attribute-based access control (ABAC) process and role-based access control (RBAC) process. In ET-ARBHAC, ABAC procedure is designed to encrypt related attribute values and allocate roles and RBAC procedure is added a re-verified time mechanism to increase system security and save system resources. Theoretical methods and architecture of the mechanism were illustrated in this paper. This study provides precious theoretical contributions for researchers and theoretical references for system/website developers, system operators and system technology vendors.
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Abstract:      As a typical class of environmental endocrine disruptors, bisphenol A poses a potential threat to the sustainable survival and reproduction of living beings and human beings. In this study, the interaction between Trametes versicolor laccase and bisphenol A (BPA) was studied by molecular docking simulation, and the catalytic degradation of BPA was verified by experiments. The conditions for the laccase production of T. versicolor were optimized by orthogonal design, and the degradation of BPA was studied using its crude enzyme solution. The optimum degradation conditions were obtained by response surface methodology (RSM). Ultimately, the transformation products after 3 and 6 h of reaction were detected by gas chromatography–mass spectrometry. Docking results demonstrated that the reaction between laccase and BPA was spontaneous, and the degradation rate in 24 h reached 88.76%. RSM results showed that the highest BPA degradation rate of 97.68% was reached after 1 h reaction at 44.6 °C, 5 mg/L initial BPA concentration, and pH 5.20. The intermediate products of BPA catalyzed by laccase included ethylbenzene, p-xylene, and cyclohexanone 1-methyl-4-isopropenyl-2-cyclohexenol. This finding reveals that BPA degradation by the crude laccase from T. versicolor starts from the C atoms between two benzene rings that connect BPA. Compared with expensive pure enzyme, the crude laccase solution prepared by T. versicolor showed greater efficiency in BPA degradation. This work provides theoretical references and experimental methods for the biological processing of harmful pollutants.
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Abstract:      3D porous nano/micro ZnFe2O4 has been prepared from the leach liquor of jarosite residue via a facile chemical coprecipitation method followed by sintering at 800 °C in air atmosphere. As anode material for lithium ion batteries, the prepared ZnFe2O4 exhibits high specific capacity, excellent rate capability, and good cycling stability, which can be due to the beneficial effects of primary nanocrystals of ZnFe2O4, the unique 3D porous nano/micro structure, and the associated pseudo-capacitive behavior during discharge/charge processes.
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Abstract:      This paper combines a single-droplet-based electrochemical system with an optical fiber fluorescence spectrometer to develop an electrochemical fluorescence method for determining the nanomolar level of aluminum. Al3+ ions were preconcentrated on a glassy carbon rotating disk electrode (RDE) at −2.0 V. After preconcentration, the RDE was rinsed and a droplet (80 μL) of solution containing 0.2 mM 8-hydroxyquinoline-5-sulfonic acid (HQS) was sandwiched between the RDE (above) and the reference/counter integrated electrode (below). Subsequently, the RDE was rotated and aluminum was stripped into the droplet at −1.4 V; the fluorescence intensity was then measured using a 395 nm LED excitation source. The fluorescence intensity at 515 nm is positively correlated with Al3+ concentration, allowing the determination of aluminum. This method exhibits high selectivity and sensitivity with a detection limit of 7.6 nM. Trace aluminum in real samples was determined by this method and satisfactory results were obtained.
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Abstract:      Emulsion has a wide range of applications. Good Pickering emulsifiers have always been sought to use for high stable emulsion. In this work, nanometer-sized kaolinite nanotube was prepared and used as emulsifier to stabilize Pickering emulsion. The emulsion stability was investigated by measuring the emulsion volume, emulsion viscosity, optical microanalysis of the emulsion droplets, and Cryoelectron microscopy of the distributed structure of emulsifier at the water/oil interface. The results showed that the emulsion droplet diameter was 60 μm, and the emulsion viscosity reached up to 3470 mPa·S. The creaming index was 76% and even up to 36% after centrifugation at 2000 rpm. The enhanced emulsion stability was ascribed to assembly and alignment of the kaolinite nanotube at the water/oil interface, forming a denser single-layer particle film to prevent the coalescence of emulsion droplets.
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Abstract:      Buyers are faced with selecting the optimal supplier, while suppliers are left to consider production costs. In this study, we developed a two-phase selection framework that allows buyers to evaluate the performance of suppliers while taking production costs into account for value maximisation. This scheme is a win-win solution capable of promoting long-term relationships between buyers and suppliers. Under the assumption of normality, the first phase involves constructing a new Six Sigma quality capability analysis chart (SSQCAC) which takes production costs into account. The objective is to evaluate all potential suppliers using the 100 × (1–α)% upper confidence limit (UCL) of an integrated Six Sigma quality index (SSQI) QPIh when dealing with products with smaller-the-better (STB), larger-the-better (LTB), or nominal-the-best (NTB) quality characteristics. According to interval estimation theory, this method can have a significant impact on the consumption of resources; i.e. the production costs of the supplier can be decreased by reducing the production quality to below that required by the buyer. The proposed method also filters out unsuitable suppliers in order to simplify the decision problem and reduce computational demands and operational risks/costs without compromising the quality of the final product. In the second phase, a detailed analysis is conducted using Euclidean distance measure to select the optimal supplier from among the remaining candidates. We conducted a real-world case study to evaluate the efficacy of the proposed method. We also conducted comparisons with existing methods to demonstrate the advantages of the proposed method and its managerial implications. Suggestions for future study are also provided.
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Abstract:      A simple and rapid fluorescence “on-off-on” approach for sensing Hg2+ and paraquat was designed by using nitrogen doped graphene quantum dots (N-GQDs) and N-GQDs/Hg2+ system, respectively. It was found that the fluorescence of N-GQDs solution was quenched in the presence of Hg2+ ions (turn off), and the quenched N-GQDs/Hg2+ system was recovered after addition of paraquat (turn on), due to the higher affinity of paraquat and Hg2+ than that of N-GQDs and Hg2+ that resulting into the release of Hg2+ from the surface of N-GQDs and the fluorescence recovery of N-GQDs. The developed fluorescence “on-off-on” approach exhibited high selectivity and sensitivity for detection of Hg2+ and paraquat. Under the optimum experimental conditions, good linearities were achieved over the range of 0–4.31 μM for Hg2+ and 0.05–2.0 μg mL−1 for paraquat, respectively. The detection limits for Hg2+ and paraquat were 23 nM and 19 μg L−1, respectively, and the recoveries of Hg2+ and paraquat spiked in real samples ranged from 95% to 105.8%. Results of this study suggested that the highly selective and sensitive fluorescence “on-off-on” approach can be used to the detection of Hg2+ and paraquat in real environmental water samples.
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Abstract:      Thiocyanate (SCN−) can be naturally produced by some plant species during assimilation of endogenous cyanide at very low levels, but higher concentration is detected in the environment from various industrial activities, which poses a potential threat to living organisms. In this study, uptake, transport, subcellular distribution and assimilation of SCN− were investigated using rice seedlings exposed to 13C- and 15N-labbled potassium thiocyanate. Our results showed that rice seedlings had a higher potential for SCN− uptake, and more was recovered in roots than shoots. Analysis of subcellular partition revealed that SCN− were mainly deposited in cell wall, and followed by cytosol and organelle fractions. Analysis of stable isotopes in rice tissues showed that the molar ratios of 13C to 15N content were inconsistent in roots (0.66) and shoots (0.98). PCR analysis revealed different expression arrangements to 20 selected genes in rice tissues, suggesting that involvements of genes encoding with different enzymes in SCN− assimilation are tissue specific. These unique genes should regulate and determine degradation pathway of SCN−. Data from stable isotopes and PCR analysis suggests that “TMT (thiol methylation) pathway”, “COS (carbonyl sulfide) pathway” and “CNO (cyanate) pathway” are involved in detoxification of SCN− in rice tissues concurrently at the first-degradation phase; Rice seedlings are also able to degrade both CNO and COS in roots effectively, while innate pools of enzymes cyanase (CYN) and carbonyl sulfide hydrolase (COSase) are non-sufficient for further degrade both intermediates in shoots. Our results presented here provide convincing evidence to clarify transport and detoxification pathways of SCN− in rice seedlings.
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Abstract:      Two-dimensional dichalcogenides (2D TMDCs) have emerged as a class of materials that may impact on future nanoelectronic and optoelectronic technologies. Design and discovery of new TMDC materials with reduced dimensionality is a significant and particularly interesting subject. Here, we proposed a new 2D layered structure material PdSe2 realized via high pressure by first-principles simulations. We found PdSe2 undertaking structural phase transitions under pressure, from the monoclinic phase with a space group of I2/a to two similar 2D layered structure phases with monoclinic C2/m and hexagonal P3m1 space groups at 4.5 GPa and 17.5 GPa, respectively. Interestingly, a new type of 2D monolayer material PdSe2 can be cleaved from the monoclinic C2/m bulk phase, suggested by the small exfoliation energy of 33.85 meV Å−2 (0.54 J m−2). More importantly, the new 2D PdSe2 monolayer is not only confirmed to be both dynamically and thermally stable, but also possesses a moderate band gap of about 1.10 eV and excellent visible-light optical absorption, suitable for photovoltaic applications. Furthermore, the effective masses and carrier mobility of the electrons and holes display extraordinary anisotropy along different transport directions, indicating that the monoclinic monolayer PdSe2 is a promising 2D material to facilitate effective electron/hole separation in high-performance nanoelectronic devices.
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Abstract:      A method that combines five-way fluorescence kinetics with fourth-order calibration for interference-free quantification of diclofenac sodium in river water was proposed and tested. Traditional fluorescence methods may not be suitable for such measurements since the fluorescence properties of the analyte are highly dependent on both pH and irradiation time in situ. In the method considered here, a five-way emission-excitation-time-pH data array was obtained from the samples by introducing the pH level and irradiation time as two extra modes. Then the data array was resolved by three fourth-order calibration algorithms: alternating fitting weighted residue quinquelinear decomposition (AFWRQQLD), five-way parallel factor analysis (five-PARAFAC), and alternating quinquelinear decomposition (AQQLD). The average recoveries and detection limits calculated for diclofenac sodium in a set of analyte-spiked river water samples using AFWRQQLD, five-PARAFAC, and AQQLD were 97.2 ± 3.2% and 1.9 ng mL−1, 96.8 ± 3.0% and 4.0 ng mL−1, and 92.6 ± 2.7% and 2.5 ng mL−1, respectively. A study of other figures of merit, statistical analysis, an elliptical joint confidence region test, and a t-test were additionally carried out to validate the analytical performance of the proposed method in detail. The results demonstrated that this new method required only two steps (fluorescence measurement and algorithm analysis) to determine the analyte concentration. It could therefore provide the basis for developing novel reliable and sensitive approaches for the accurate detection of pharmaceutical pollutants with unstable fluorescence properties in real complex matrices such as environmental water samples. [Figure not available: see fulltext.].
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Abstract:      Tungsten bronze (TB) structural ceramics with the nominal formula Ba4-xSm2Fe2−xNb8+xO30 (BSFN) (x = 0, 0.025, 0.05, 0.075 and 0.1) were prepared using a standard solid-state sintering method. The effects of Ba2+ concentration on the crystallographic phase, microstructure, dielectric and ferroelectric properties were systematically studied. All compounds presented tetragonal tungsten bronze (TTB) structures, where the A1 and A2 sites were exclusively occupied by Sm3+ and Ba2+ ions, respectively, while the Fe3+ and Nb5+ ions were randomly distributed between the B1 and B2 sites. All BSFN ceramics exhibited normal ferroelectric behavior, but the dielectric properties showed an increasing dispersion as the concentration of Ba2+ decreased. The conductive behavior was due to the bulk and grain boundaries, and the direct current conductivity was increased from 0.67 to 0.77 eV with a reduction in the concentration of Ba2+. The polarization-electric field (P-E) and current-electric field (I-E) loops of all the BSFN ceramics showed ferroelectric behavior, and the P-E loops became more slanted and slimmer with reduced Ba2+ concentration.
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Abstract:      A cubic rock salt structured ceramic, Li7Ti3O9F, was fabricated via the conventional solid-state reaction route. The synthesis conditions, sintering characteristics, and microwave dielectric properties of Li7Ti3O9F ceramics were investigated by X-ray diffraction (XRD), thermal dilatometer, Scanning Electron Microscopy (SEM) accompanied with EDS mapping, and microwave resonant measurements. Rietveld refinement, selected area electron diffraction (SAED) pattern and high-resolution transmission electron microscopy (HRTEM) confirmed that Li7Ti3O9F adopts a cubic rock-salt structure. The ceramic sintered at 950 °C presented the optimal microwave properties of Εr = 22.5, Q×f = 88,200 GHz, and τf = −24.2 ppm/oC. Moreover, good chemical compatibility with Ag was verified through cofiring at 950 °C for 2 h. These results confirm a large potential for Li7Ti3O9F ceramic to be utilized as substrates in the low temperature cofired ceramic (LTCC) technology. This work provides the possibility to exploit low-temperature-firing ceramics through solid solution between oxides and fluorides.
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Abstract:      The Limu mining district is located in the Nanling Polymetallic Belt in South China. The district contains a number of W-Sn-Nb-Ta deposits and a number of exposed and unexposed granitic stocks that are connected as a single pluton at depth, referred to as Limu composite pluton. The deposits occur either within or above the stocks of the pluton, bearing a close mutual spatial relationship. Two types of W-Sn-Nb-Ta mineralization or ores exist in the district: the predominant quartz-vein type and the lesser albite-granite type. Extensive high-precision U-Pb zircon (SHRIMP and LA-ICP-MS) and Ar-Ar muscovite geochronological analyses on the granite stocks and the ores were performed in recent years, with exception only for the quartz-vein-type ores. This study applied Ar-Ar muscovite dating method for the quartz-vein-type ores at five quartz-vein-type deposits and obtained five new 40Ar/39Ar plateau ages ranging from 210 ± 1.5 Ma to 205.5 ± 1.6 Ma. New U-Pb zircon dating with LA-ICP-MS method was also performed for the non-mineralized Paoshuiling and mineralized Yucai stocks, which yielded weighted mean ages of 230.8 ± 0.63 Ma and 222.7 ± 1.2 Ma, respectively. With reliable geochronological data available for all the granites and mineralization types, combining field and petrographic observations, this study attempts to establish a high-resolution geochronological framework for three episodic granitic stocks and two mineralization types of the Limu district. The first episode is represented by Paoshuiling annite-lepidolite granite aged at 230.8 ± 0.63 Ma; the second-episode granite was emplaced at 224.8 ± 1.6–222.7 ± 1.2 Ma; and the third at 218.3 ± 2.4–212.3 ± 1.8 Ma. The high-temperature albite-granite-type mineralization began in the second episode of granitic emplacement and lasted into the third episode. The quartz-vein-type mineralization was subsequent to the albite-granite-type mineralization and immediately dominated the post-third-episode hydrothermal ore-forming process at 210 ± 1.5–205.5 ± 1.6 Ma as revealed by new muscovite Ar-Ar ages obtained in this study.
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Abstract:      In this paper, complete convergence for arrays of row-wise ND random variables under sub-linear expectations is studied. As applications, the complete convergence theorems of weighted sums for negatively dependent random variables have been generalized to the sub-linear expectation space context. We extend some complete convergence theorems from the traditional probability space to the sub-linear expectation space and our results generalize corresponding results obtained by Ko.
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Abstract:      Improving the separation efficiency of photogenerated electron–hole pairs and the conductivity of electrons to photoanode substrates are critical to achieve high-performance photoelectrochemical (PEC) water splitting. Here, a SnS2/H-TiO2/Ti heterojunction photoanode was fabricated with SnS2 nanosheets vertically grown on hydrogen-treated TiO2 (H-TiO2) nanotube arrays on a Ti substrate. It showed a significantly enhanced photocurrent of 4.0 mA cm−2 at 1.4 V (vs. reversible hydrogen electrode) under AM 1.5 G illumination, 70 times higher than that of SnS2/TiO2/Ti. Kelvin probe force microscopy measurements indicated that photogenerated electrons could be easily transported through the SnS2/H-TiO2 interface but not through the SnS2/TiO2 interface. Through hydrogen treatment, defects were created in H-TiO2 nanotubes to convert type I junctions to type II with SnS2 nanosheets. As a result, a high efficiency of electron–hole separation at the SnS2/H-TiO2 interface and a high electron conductivity in H-TiO2 nanotubes were achieved and improved PEC performance. These findings show an effective route towards high-performance photoelectrodes for water splitting.

© 2019 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Number of references:      61

Main heading:      Tin compounds

Controlled terms:      Efficiency -  Electrons -  Heterojunctions -  Hydrogen -  IV-VI semiconductors -  Nanosheets -  Nanotubes -  Photoelectrochemical cells -  Semiconducting tin compounds -  Substrates -  Titanium dioxide -  Yarn

Uncontrolled terms:      Hydrogen treatments -  Kelvin probe force microscopy -  Photo-anodes -  Photoelectrochemical water splitting -  Photoelectrochemicals -  Photogenerated electrons -  Reversible hydrogen electrodes -  TiO2 nanotubes

DOI:      10.1002/cssc.201802691

Funding Details:      Number

Acronym

Sponsor

2016GXNSFAA380011-Natural Science Foundation of Guangxi Province

2016GXNSFAA380219-Natural Science Foundation of Guangxi Province

2018GXNSFAA138108-Natural Science Foundation of Guangxi Province

21503051-National Natural Science Foundation of China

DMR-1609061-National Science Foundation

Funding text:      This work was supported by the National Natural Science Foundation of China (21503051) and the Natural Science Foundation of Guangxi Province (2016GXNSFAA380121, 2016GXNSFAA380219, 2018GXNSFAA138108). X.C. appreciates the support from the U.S. National Science Foundation (DMR-1609061), and the College of Arts and Sciences, University of Missouri—Kansas City.

Database:      Compendex

195. 

Title:      Simple synthesis and electrochemical performance of V6O13 cathode materials as lithium-ion batteries

Accession number:      20190606465887

Authors:      Wu, Xingyu1; Zou, Zhengguang1 ; Li, Shengyu1; Wang, Zhongwei1

Author affiliation:      1 College of Materials Science and Engineering, Guilin University of Technology, Guilin; 541004, China

Corresponding author:      Zou, Zhengguang (zouzgglut@163.com)

Source title:      Ionics

Abbreviated source title:      Ionics

Volume:      25

Issue:      3

Issue date:      March 4, 2019

Publication year:      2019

Pages:      1413-1418

Language:      English

ISSN:      09477047

E-ISSN:      18620760

Document type:      Journal article (JA)

Publisher:      Institute for Ionics

Abstract:      V6O13 is synthesized by hydrothermal and solvothermal, respectively. The methods are compared to seek a simpler method for V6O13 synthesis. The results show that the best reaction time of hydrothermal-V6O13 is 3.5 h and the phase is pure. Compare with the solvothermal, the hydrothermal-V6O13 has smaller structure unit of about 100–200 nm, and there are also many pores, which is conducive to the transportation and storage of lithium ions. The results of charge-discharge test show that the electrochemical performance of hydrothermal-V6O13 is better than solvothermal-V6O13. The initial discharge capacity of hydrothermal-V6O13 is 319.2 mAh/g, and the retention rate is 50.5% after 100 cycles, which are 39.9 mAh/g and 12.6% higher than solvothermal-V6O13, respectively. The results of CV and EIS also confirm that hydrothermal-V6O13 has better electrochemical performance as lithium-ion batteries.
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Abstract:      Although mayenite Ca12Al14O33 has been known as an oxygen ion conductor for several decades, its relatively low oxide ion conductivity limits its applications in electrochemical devices. Thus, many efforts have been made by researchers, employing a doping strategy, in order to further improve its ionic conductivity, but with little success. In this work, a series of pure phase Ca12Al14−xGaxO33+δ (0 ≤ x ≤ 1.2) materials were synthesized by a traditional solid state reaction method. Scanning electron microscopy (SEM) combined with energy dispersion spectrum (EDS) analyses disclosed well-sintered ceramics with uniform Ga distributions. The defect formation energies for Ga replacing the two distinguishable Al1 and Al2 sites in Ca12Al14O33 calculated by static lattice atomistic simulation are nearly identical, ∼3.03 and ∼3.04 eV, respectively, consistent with the results of Rietveld refinements based on the XRD data, from which no preferred distribution of Ga on Al1 or Al2 site was observed. The electrical properties investigated by alternating current (AC) impedance spectroscopy show increased bulk conductivities for 0 ≤ x ≤ 0.4. Thus, here we present the first work that successfully improves the bulk oxide ion conductivity of Ca12Al14O33 by Ga-doping.
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Abstract:      Tyramine has been considered a biological hazard for foods and beverages. In this study, an ultra-high pressure liquid chromatography (UPLC) with benzylamine as an internal standard in dansyl chloride pre-column derivatisation was developed to determine tyramine in various foods. Different from other tyramine determination methods usually without an internal standard in the pre-column derivatisation, benzylamine which chemical structure is similar to tyramine was selected as an internal standard. The limits of detection and quantification of this method were 0.05 and 0.25 mg L−1, respectively, while the relative standard deviations of repeatability and reproducibility were 2.1% and 3.1%, respectively. The sensitivity and reliability of this method were also evaluated by determining tyramine in common liquid, pasty and solid foods. The recoveries of tyramine in these foods were between 87.3% and 96.8% by using this method. Overall, it is a fast, inexpensive, reliable and sensitive method to measure tyramine in different food products.
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Abstract:      Polycrystalline perovskite-type manganite La0.65Ca0.35Mn1-xNixO3 were prepared by sol-gel method. X-ray diffraction measurement showed that all samples have a single phase. Rietveld's refinement result of X-ray diffraction indicates that our samples have an orthorhombic structure with pnma space group. Magnetization measurements versus temperature in a magnetic applied field of 0.1 T showed that Ni-doping leads to a paramagnetic to ferromagnetic transition with a Curie temperature decreasing from 272 K to 194 K. When x = 0.05, the Tc of the sample was adjusted to near room temperature. The maximum magnetic entropy change -ΔSM corresponding to a 3 T magnetic field variation was found to be 4.76 J/kg K and about 69.59 J/kg of relative cooling power for La0.65Ca0.35Mn0.95Ni0.05O3. Besides, Arrott plots showed that our sample exhibit a second-order on the phase transition of the manganite.
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Abstract:      A simple coumarin-based Schiff base (probe L) was successfully developed. It showed strong green fluorescence emission at 527 nm with a 70.3% of fluorescence quantum efficiency (ΦF). However, after the addition of common metal ions, probe L can only combine with Cu2+ ions and displayed significant fluorescence quenching of > 96.2% (ΦF = 2.7%) due to the paramagnetic quenching action from Cu2+. Conversely, by the coordination action of cysteine (Cys) and histidine (His), the quenching fluorescence of the complex (L-Cu2+) between probe L and Cu2+ ions was recovered mostly because the Cys and His can usurp Cu2+ of L-Cu2+ and led to the liberation of probe L. Based on the fluorescence changes of probe L with the actions of Cu2+, Cys, and His, an on–off–on reversible fluorescence probe for sensitive and specific monitoring Cu2+, Cys, and His has been prepared. More importantly, the probe L and L-Cu2+ ensemble can be used, respectively, to test Cu2+ and Cys/His in live cells and human urine samples with great reliability.
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Abstract:      Nanostructured electrode materials have significant potential for boosting the electrochemical performance of secondary batteries. Fabrication of these nanomaterials with a facile and cost-effective route is crucial for their practical applications. Herein, α-Fe2O3 nanocrystals are prepared by a rather simple and low-cost one-step thermal decomposition method with FeSO4·7H2O and glucose as raw materials. When evaluated as anode material for lithium ion batteries, the α-Fe2O3 nanocrystals electrode exhibits a high reversible capacity of 1100 mAh g−1 at 1 A g−1 after 300 cycles; The long-term cyclability shows 690 mAh g−1 at 3 A g−1 after 800 cycles; Even when the current is increased to 10 A g−1, a comparable capacity of 406 mAh g−1 is retained. The microstructure and composition evolutions of the α-Fe2O3 electrode during cycling are analyzed by ex-situ field emission scanning electron microscope, transmission electron microscopy, Fourier transform infrared spectra, and X-ray photoelectron spectroscopy measurements. It is evidenced that the reversible interfacial lithium storage and pulverization of α-Fe2O3 nanocrystals are contributors to the enhanced capacity upon long-term cycling. When applied in a full cell lithium ion battery, the α-Fe2O3 nanocrystals electrode still display a high capacity and good cycling stability.
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Abstract:      The heavy metal pollution in ecosystems is of increasing global concern. This study investigated firstly the responses of phytochelatins (PCs), glutathione (GSH) and other nonprotein thiols (NPT) in maize seedlings under vanadium (V), mercury (Hg) or their combined stress. With V or V–Hg combined stress, the contents of PCs, GSH and NPT in shoots and roots both increased with increasing the V stress level, and reached the maximum when the V stress level was 5 mg/L. Accumulation of V in all organs of maize seedlings was in sequence as follows: roots ≫ shoots, while Hg inhibited the accumulation of V. Results show that the root of plant has stronger tolerance to V, and the low V stress level can promote the synthesis of thiol groups to reduce the toxicity of Hg for plants.
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Abstract:      Smart and versatile salicylaldehyde Schiff’s bases have been proved their excellent performances including large shocks shift, dual emission wavelengths and sensitive to environment for fluorescence analysis. Herein, a simple salicylaldehyde Schiff’s base molecular (PBAS) with aggregation-induced emission (AIE) and the excited-state intramolecular proton-transfer (ESIPT) effects was constructed for detecting N2H4 and ClO−. The highly specific and sensitive response to N2H4 was witnessed by the fast turn-on of the strong blue fluorescence and to ClO− was observed by the rapid turn off of the weak green fluorescence simultaneous decomposing of the probe. The results of mass spectrum analysis showed that probe PBAS decomposed under the influence of N2H4, whereas probe PBAS can complex with ClO− and prevent effective ESIPT process. Benefiting from its high properties, this fluorescence molecular provides an effective tool for probing N2H4 and ClO− in live cells.
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Abstract:      MoS2 and graphene composites are promising materials for high-performance supercapacitors. Here, we prepared a novel flower-like MoS2 nanosheet/N-doped 3D graphene (MoS2/N-3DG) by hydrothermal method. Electrochemical characterizations indicate that the specific capacitance of MoS2/N-3DG can reach up to 301.2 F/g at 0.2 A/g and preserve 82% of the initial capacitance after 1000 cycles at 1 A/g. This result shows that MoS2/N-3DG can be applied in supercapacitors.
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Abstract:      By using first-principles calculations, we investigate the electron-phonon interaction and phonon-mediated superconductivity of charge doped and Li-deposited monolayer C3N. No superconductivity is found for 0.2 e/cell doped C3N due to a small electron-phonon coupling (EPC) strength which is less that 0.1. Surprisingly, when Li atom is deposited the monolayer, much more low lying optical phonon modes especially the out-of-plane vibration mode participate the EPC process. This results in a pronounced boost of EPC constant to 0.86 and the transition temperature Tc obtained according to isotropical McMillan–Allen–Dynes formula reaches 13.03 K, which is higher than 8.1 K of Li-deposited graphene and 1.4 K of Ca-deposited graphene. Our findings not only widening the potential application of the intriguing two-dimensional material C3N, but also enrich the world of two dimensional superconductors with a relatively high Tc.
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Abstract:      Environmentally benign and biodegradable chitosan (CS) membranes have disadvantages such as low mechanical strength, high brittleness, poor heat resistance and poor water resistance, which limit their applications. In this paper, home-made cellulose nanocrystals (CNC) were added to CS to prepare CNC/CS composite membranes through mechanical mixing and solution casting approaches. The effects of CNC dispersion patterns and CNC contents on the properties of composite membranes were studied. The analysis of the surface and cross-section morphology of the membranes showed that the dispersion performance of the composite membrane was better in the case that CNC was dissolved in an acetic acid solution and then mixed with chitosan by a homogenizer (Method 2). CNC had a great length-diameter ratio and CNC intensely interacted with CS. The mechanical properties of the composite membrane prepared with Method 2 were better. With a CNC content of 3%, the tensile strength of the composite membrane reached 43.0 MPa, 13.2% higher than that of the CNC-free membrane. The elongation at break was 41.6%, 56.4% higher than that of the CNC-free membrane. Thermogravimetric, contact angle and swelling analysis results showed that the addition of CNC could improve the heat and water resistance of the chitosan membrane.
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Abstract:      With the development of modern computational science and data metrology, hyperspectral imaging technology has been utilized in the field of remote sensing for the application in precision agriculture and crop quality testing. In this paper, the near infrared hyperspectral imaging (NIRHSI) technique was applied to quantitatively determine the naringin content in pomelo peel samples. Model optimization was studied by investigating the influence of system measuring conditions and parameters of the built-up HSI instrumental system. The HSI data acquisition was built up using a prevalent pushbroom scanner in the near infrared region. Calibration models were established using the partial least squares (PLS) regression in the mode of cross validation, in combined use of the Savitzky-Golay smoother (SGS) for data pretreatment. These multivariate analytical models were optimized in comparison about the region of interest (ROI) for NIRHSI model optimization. In the process of NIRHSI data acquisition, the rational values of some system measurement parameters were also tuned and tested, such as the use of different watts for light intensity, different lenses and different materials as the scanning backgrounds. Results showed that the cross-validation PLS regression methods performed well in the calibration and prediction processes, working well together with the parameter tuning of the SGS pretreatment. In addition to the fact that different materials as the scanning backgrounds obviously affected the quantitative result, there is no apparent difference in the comparing cases of different light intensities and different lenses. This work validates the capability of applying NIRHSI technique to quantitative determine the content of naringin in pomelo peel samples. The test for model optimization by comparing the measurement parameters and the system properties has prospective application ability in fields of other spectral/hyperspectral data analysis. It is an important lab simulation of remote sensing. It contributes significant theoretical reference to the design of the large-scale online hyperspectral data acquisition systems.
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Abstract:      Triethanolamine (TEA)/graphene oxide (GO) composite coatings were prepared by electrodeposition on magnesium alloy AZ91. The morphology, structure, and corrosion behaviors of the composite coatings for Mg alloy in the 3.5 wt % NaCl solution were studied by scanning electron microscopy, X-ray diffraction spectroscopy, X-ray photoelectron spectroscopy, Raman spectroscopy, electrochemical tests, immersion experiments, and quantum chemical calculation. The results indicated that the TEA/GO composite coatings were distributed evenly on the Mg alloy substrate. The electrochemical tests showed that the composite coating had lower corrosion current density and higher film resistance. The corrosion process of the composite coatings for Mg alloy in the 3.5 wt % NaCl solution could be separated into three processes, and the physical models were set up. The quantum chemical calculation indicated that TEA and GO could be adsorbed on the Mg alloy surface to exhibit a good barrier between the substrate and corrosive medium to prevent the aggressive ions from the substrate surface.
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Abstract:      Lucigenin-riboflavin chemiluminescence is reported for the first time. Moreover, most dopamine chemiluminescence (CL) detection methods are based on the quenching of CL by dopamine. In contrast, we find that dopamine can significantly enhance lucigenin/riboflavin CL and establish a highly sensitive turn-on method for dopamine detection based on the enhancement of lucigenin/riboflavin CL. Under the optimal conditions, the CL intensity of the lucigenin/riboflavin system increased linearly with the concentration of dopamine in the range of 0.0056-55.56 μM, and the limit of detection is 1.87 nM.
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Abstract:      Metallothioneins (MTs) is a metal ion binding protein to detoxify heavy metal stress in plant cells. This study examines involvement of MTs in metal chelation and ROS scavenging in rice seedling under Cr induction either Cr(VI) or Cr(III) at three different effective concentrations using Agilent 44K rice microarray and real-time PCR technology. Results showed that the concentration of Cr was higher in roots than in shoots in both Cr treatments. Accumulation of both H2O2 and O2−[rad] in rice tissues was evident, but the fluctuation of H2O2 was more remarkable than O2−[rad]. Both Cr exposures resulted in enhancement of MTs in plant tissues. Results from PCR analysis confirmed that ten specific OsMT genes responsible for regulating ROS removal were expressed differentially in plant tissues as well as in Cr variants, suggesting that their different regulation and responsiveness strategies. Expression patterns of metal chelation-related OsMT genes, after Cr exposure were also inconsistent in rice tissues. Longer exposure periods caused more transcriptional changes in both Cr treatments. We also noticed that OsMT1b might carry more weight during Cr chelation in roots rather than in shoots, while OsMT2c had more important role in eliminating H2O2 accumulation in shoots than roots. These results suggest that different speciation of Cr in rice tissues resulted in inconsistent transcriptional changes of OsMT genes, which functioned in different regulation and responsiveness pathways responsible for metal ions chelating and ROS scavenging during Cr detoxification.
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Abstract:      Solid alcohols based on waste cooking oil (WCO) and other edible oils (butter or soybean oil) were synthesized by a simple one-step method. The effects of sodium hydroxide (NaOH) dosage and type of oil on the combustion performances were explored. IR spectroscopy and micro-morphologies of the oil based solid alcohols were also studied. Results showed that, for oil based solid alcohol, use of an appropriate excess of NaOH and an oil with lower iodine value produced the solid alcohol with better combustion performance. Centrifugation produced the bottom waste cooking oil (B-WCO) with lower iodine value and the supernatant waste cooking oil (S-WCO) with higher iodine value. The B-WCO afforded solid alcohol with longer combustion time, higher melting temperature and relatively low combustion residue rate, whereas the S-WCO could be used for synthesizing biodiesel.
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Abstract:      Amphiphilic Janus Au NPs were synthesized by emulsion reaction with presence of D-penicillamine (D-PA) and benzyl mercaptan (BM) molecules at water and toluene phases, respectively. TEM and XRD characterizations indicate that the reaction product is composed of Au nanocrystals in size of 2.9 nm. XPS, FTIR, Raman and 1H NMR analyses suggest that the capping ligands on the Au NPs are D-PA and BM, where the ratio of D-PA to BM is ca. 1.7. Contact angle measurement and NOESY analysis further reveal that the hydrophilic D-PA and lipophilic BM are separated into two distinct hemispheres on the individual Au NPs. The simple and efficient approach allows large scale preparation of amphiphilic Janus Au NPs at low cost for versatile applications, such as drug delivery, vapor sensors and heterogeneous catalysts.
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Title:      Methacrylic acid/butyl acrylate onto feruloylated bagasse xylan: Graft copolymerization and biological activity
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Abstract:      In this paper, feruloylated bagasse xylan (FBX) was synthesized with a method based on homogeneous catalytic esterification of bagasse xylan (BX) with ferulic acid (FA) in the presence of triethylamine as a catalyst, and it was further grafted with methacrylic acid (MAA) and butyl acrylate (BA) to synthesize FBX-g-MAA/BA grafted copolymer by using ammonium persulfate as initiator and N,N-methylene acrylamide as cross-linker. The effects of reaction variables including reaction time, temperature and reactant concentration on the esterification and graft reactions were investigated carefully by conducting orthogonal tests. A maximum degree of substitution (DS) of 1.76 for the esterification and a maximum graft ratio (GR) of 31% can be achieved by performing the reaction at optimized reaction parameters. The molecular docking was further performed to study the binding mode of the final product into the active site of human Caprin-2 C1q domain (4OUM, cause gastric cancer protein), liver cancer protein (1UV0) and lung cancer protein (3B9S). The software generated results were in satisfactory agreement with the evaluated biological activity. The anticancer performances of BX, FBX and FBX-g-MAA/BA copolymer were investigated by using a 3-(4,5-dimethythiazol-2-yl)-2,5-diphenyl tetrazoliumbromide (MTT) method. The results indicated that the inhibition ratio of FBX-g-MAA/BA copolymer on BEL-7407 (liver cancer cells) can reach 25.28% ± 4.01%, which is two times higher than that of BX.
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Abstract:      Herein, biochars from 6 different feedstocks (taro straw, corn straw, cassava straw, Chinese fir straw, banana straw, and Camellia oleifera shell) were produced using magnesium chloride (MgCl2) as a modifier due to their sorption behavior toward NH4+-N and phosphorus in an aqueous solution. The biochar characteristics were evaluated, including pH, pHPZC, biochar magnesium content, and total pore volume (PVtot). The experimental results in terms of the kinetics and equilibrium isotherms showed that the cassava straw and banana straw biochars exhibited the theoretical maximum saturated adsorption capacities of 24.04 mg·g−1 (NH4+-N) and 31.15 mg·g−1 (TP), respectively. Biochar produced from these feedstocks had higher magnesium contents and greater total pore volumes, reflecting the significant contributions from magnesium and steric effects. FTIR, XRD, and SEM/EDS analyses demonstrated that NH4+-N and TP sorption mechanisms predominantly involved surface electrostatic attraction, Mg2+ precipitates and complexation with surface hydroxyl functional groups.
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Abstract:      This study investigated the effect of 0.25 wt% Sc addition on the microstructure and mechanical properties of AA 7055 alloy. The addition of Sc obviously refined the grains of AA 7055 alloy during casting, homogenizing, rolling, solution, and aging treatments due to the formation of primary and precipitate Al3(Sc,Zr) phase. The recrystallization and precipitation of AA 7055 alloy were inhibited during heat treatments by Sc addition. The Sc-containing AA 7055 alloy exhibited higher thermal stability than AA 7055 alloy during homogenizing treatment, because of the grain boundary pinning effect of nano-sized Al3(Sc,Zr) particles. Given its structure characteristics such as fine grains, fine η′ phase, and less η phase, AA 7055 alloy with added Sc showed good mechanical properties after aging at 120 °C for 24 h, with an ultimate tensile strength (UTS) of 679 MPa and elongation (EL) of 14%. This work provides an effective strategy to fabricate Al–Zn–Mg(–Cu) series (7xxx) alloys with excellent mechanical properties.
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Abstract:      Friction stir processing (FSP) was conducted on an Al-Si casting alloy. The Si phase and Al grains of an Al-Si casting alloy were refined through FSP. Furthermore, FSP with high rotation rate led to the precipitation of Mg and Si atoms and the formation of Mg2Si phase in the Al-Si alloy. Precipitation improved the low-strain damping capacity but deteriorates high-strain damping capacity of the FSP sample at room temperature. At low rotation rate, the FSP sample exhibited excellent high-temperature damping capacity mainly because of its fine grain structure and the low density of its pinning points. The plastic instability of the Al-Si alloy was eliminated by FSP because of the refinement of the Si phase. The increase in the strength of each FSP sample was attributed to the increase in second-phase and boundary strengthening effects. Thus, the mechanical properties and damping capacity of Al-Si were enhanced after FSP.
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Abstract:      Three new bis-Schiff bases, including bis(2-aminofluorene) glyoxal(L1), bis(2-aminofluorene) p-phthalaldehyde (L2) and bis(2-aminofluorene) 4,4′-biphenyldicarboxaldehyde (L3), were synthesized and characterized by Fourier transform infrared spectroscopy (FT-IR) and mass spectrometry (MS). Weight loss methods indicated that all these inhibitors have good resistance to 1.0 mol·L−1 hydrochloric acid corrosion, and the highest inhibition efficiency was 98.2% at 65 °C for L3. Polarization curves and electrochemical impedance spectroscopy (EIS) indicated that L3 exhibited excellent inhibition effect when concentration was 1.0 mmol·L−1. Moreover, the L3 was adsorbed spontaneously onto the surface by both physisorption and chemisorption, which followed the Langmuir adsorption isotherm. The relationship between molecular structure and quantum chemical structure parameters of three bis-Schiff base corrosion inhibitors was studied by Quantum chemistry calculation performed by density function theory (DFT) method. Results showed that L3 had excellent inhibition performance, which was consistent with experimental results.
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Abstract:      By employing the mean field and variational Monte Carlo methods, we investigate the ironbased superconductors (FeSCs) based on a realistic five-orbital Hubbard model in which an off-site Coulomb interaction V is explicitly included. Our results demonstrate that V plays an important role in stabilizing the nematic state in both Fe-pnictides and FeSe. Below a critical Vc, the model is shown to lie in the striped antiferromagnetic ground state, and an increasing of V leads to an energy degeneracy between different magnetic configurations. This finding provides a natural explanation for the magnetism in Fe-pnictides with relatively small V, and more importantly, unveils the microscopic mechanism behind the absence of magnetic order in FeSe with larger V. Simultaneously, the common anisotropy of dxz and dyz orbital occupations in different magnetic configurations accounts for the similar orbital ordering observed in Fe-pnictides and FeSe. In addition, the unusual smallness of the Fermi surfaces in FeSe can be obtained when the renormalization effect of V on the band structure is taken into account.
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Abstract:      A low temperature co-fired dielectric material with low shrinkage during the sintering process can enhance the circuit design of electronic devices. Lithium aluminium borate composite ceramic with a composition of Li2O:Al2O3:B2O3 = 1:1:2 (abbreviated: LAB) was prepared by a traditional solid-state reaction method. These ceramics have a low sintering temperature (675–750 °C), low permittivity, and near-zero shrinkage. When the sintering temperature was 725 °C, the LAB ceramics exhibited a small shrinkage of ˜2.4% and the best microwave dielectric properties with Εr = 3.9, Q × f = 35 500 GHz, and τƒ= −64 ppm/°C. The LAB ceramics sintered at 700 °C have near-zero shrinkage of ˜ 0.4% and good microwave dielectric properties. The ceramics transformed from (Li2B4O7 and Al2O3) to (Li2Al2B4O10 and Li4Al4B6O17) phases with increasing the sintering temperature, which may be the reason why they show marginal shrinkage. In addition, the ceramics could be co-fired with Ag, indicating that this material is a good candidate for low-temperature co-fired ceramic devices.
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Abstract:      A flexible all-solid-state yarn supercapacitor (YSC) based on metal–inorganic–organic ternary hybrid structure is fabricated by assembling polypyrrole@manganese oxide nanosheets@stainless steel yarn (PMS) yarn electrode of core/sheath/sheath configuration. The PMS yarn electrode combines the advantages of each component and shows excellent electrochemical performance, mechanical flexibility, and flame retardance owing to its unique structure and synergistic effect. The as-fabricated YSC exhibits a high areal specific capacitance of 181 mF cm−2, areal energy density of 16.1 µWh cm−2, and areal power density of 10.3 mW cm−2. Moreover, the device possesses desirable voltage/current scalability and outstanding mechanical stability, which maintains 95.8% capacitance retention after 1000 bending cycles. As a demonstration, four YSCs are connected in series and then charged for 10 s to drive a light-emitting diode (LED) digital watch. The outstanding overall performance of the YSC indicates that it is an ideal flexible power source for safe wearable electronics.
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Abstract:      Spherical FePO4 and three-dimensional porous graphene (3DG) were prepared by hydrothermal synthesis, then LiFe0.98V0.02PO4/3DG/C composite was prepared by two-step sintering method based on FePO4/3DG. The structure, composition and morphology of the synthesis production were confirmed by X-ray diffraction (XRD), Raman spectra, Energy Dispersive Spectroscopy (EDS), X-ray photoelectron spectroscopy (XPS) and scanning electron microscopy (SEM). The electrochemical properties were studied by cyclic voltammetry (CV), Electrochemical Impedance Spectroscopy (EIS) and charge/discharge tests. At a current density of 0.2C, the first charge/discharge specific capacities were 161.1 mAh/g and 159.1 mAh/g, and the corresponding capacity retention rates after 50 and 100 cycles was 99.5% and 99% respectively. In addition, LiFe0.98V0.02PO4/3DG/C composite had a better rate and cycle performance, as well as greater Li+ diffusion coefficient (DLi+) compared with LiFePO4/C and LiFePO4/3DG/C. Therefore, LiFe0.98V0.02PO4/3DG/C composite will become a potential cathode materials for lithium-ion (Li+) power batteries.
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Abstract:      In this study, a novel diamine monomer, 4-(4-trifluoromethylthiophenyl)-2,6-bis(4-aminophenyl)pyridine (FTPAP) was synthesized through two-step reaction from 4-trifluoromethylthiobenzaldehyde and 4-nitroacetophenone as raw materials, and then the structure of FTPAP was characterized by Fourier transform infrared (FTIR) spectroscopy, nuclear magnetic resonance, and mass spectrometry. A series of fluorinated polyimides were prepared from FTPAP with five commercial dianhydrides, namely, pyromellitic dianhydride, biphenyl tetracarboxylic dianhydride, oxydiphtahalic anhydride, benzophenone tetracarboxylic dianhydride, and 4,4′-(hexafluoroisopropylidene) diphthalic anhydride. The structure and performance of the fluorinated polymers were fully characterized by FTIR, differential scanning calorimetry, thermogravimetric analysis, and wide-angle X-ray diffraction (WAXD). The inherent viscosity of polymers ranged from 0.41 to 1.45 dL g−1. These polymers displayed good solubility in polar aprotic solvents, such as N,N-dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide, and N-methyl-2-pyrrolidone, at room temperature or on heating. Furthermore, they exhibited outstanding thermal stability with glass transition temperatures beyond 305°C, and the temperature of 10% weight loss was in the range of 514–573°C with more than 56% residue at 800°C under nitrogen. Moreover, they showed high optical transparency with the cutoff wavelengths in the range of 385–457 nm and excellent hydrophobic property with contact angle in the range of 82.8–97.6°. In addition, the results of WAXD indicated that all of the polymers presented amorphous structure.
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Abstract:      The purpose of this paper is to solve some issues in cross-media retrieval of collaboratively plotted multimedia data. Under the premise of global dynamic heterogeneous spatial information collaborative plotting and spatial knowledge service technical support, in this thesis, the characteristics of the retrieved data is seen as a prerequisite, and combined the advantages of collaborative plots generated multimedia data, using distributed deep learning technology and container cloud in the technology, the features of the extracted data are formed into a database of data feature vectors, and the UFM-LF model is proposed to modify and filter the features of the plotted data so as to improve the accuracy of data retrieval and thus provide the user with knowledge services. The experimental data shows that under the same conditions, the computing power of the container-based cloud platform is about 2.6 times as powerful as that of the stand-alone combination, which provides a powerful computing capability for the training task; Besides, combining the deep learning model with the UFM-LF model improves the accuracy of the retrieved data significantly. The platform can provide powerful computing capabilities and improve the accuracy of cross-media data retrieval. It has good scalability and can be applied to data retrieval in other fields.
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Abstract:      Hydrated V2O5 has attracted considerable attention for sodium ion batteries (SIBs) due to its high theoretical capacity. However, the poor cycling performance caused by structural instability during sodiaton/desodiation greatly hampers its application. Herein, Y3+ pre-intercalated hydrated V2O5 samples (YxV2O5, x = 0.0, 0.02 and 0.06) are synthesized by a facile sol-gel and freeze-drying routes followed by heat treatment in air at 200 °C. It is found that the morphology, oxidation state of vanadium, and sodium storage performance of hydrated V2O5 could be largely modulated by Y3+ pre-intercalation. As cathode material for SIBs, the Y0·02V2O5 sample exhibits much enhanced cycling stability, higher Na+ diffusion coefficient, lower electrochemical reaction resistance, and improved rate capability compared to the pure V2O5 counterpart. First-principle calculations reveals that the pre-intercalated Y3+ forms [YO6] pillar with two oxygen atoms from the VO5 pyramids and four oxygen atoms from the intercalated water molecules, which firmly binds the V2O5 double layers together. Ex-situ XRD, SEM, and TEM analysis demonstrate that Y3+ pre-intercalation effectively strengthens the structural integrity, stabilizes the layered structure, and suppress the irreversible phase transition of hydrated V2O5 during repeated discharge/charge cycling, and therefore leading to enhanced cycling stability and improved rate capability.
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Abstract:      In order to balance relationships between objective functions and constraints, this paper proposes a multi-strategy mutation constrained differential evolution algorithm based on the replacement and restart mechanism (MCODE). Due to the feasible rule as the constraint processing technology, MCODE utilizes multi-strategy mutation to balance the relationship between the constraints and the objective functions. Moreover, MCODE employs the replacement and restart mechanism to improve the diversity for jumping out of the local solution of the infeasible area. The comparison with the other four constrained optimization methods on the 18 CEC2010 test functions shows that MCODE achieves a relatively competitive result.
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Abstract:      Quality of Service (QoS) is commonly employed to represent nonfunctional web service (WS) characteristics for the purpose of optimizing WS composition. As a departure from most of the extant research on QoS aggregations, where QoS is typically represented deterministically, we hypothesize the QoS to a WS as a random variable that follows a normal distribution. A serial of formulas are proposed to calculate the expectation and variance of the QoS of a composite service; this yields four QoS criteria suited to workflow described by a directed acrylic graph (DAG). The Web service composition problem with uncertain QoS is then modeled as an integer quadratically constrained program (IQCP). Finally, a series of experimental results obtained in CPLEX and Java illustrate that our model has favorable robustness and can estimate composite service QoS rapidly and accurately.
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Abstract:      Herein, a comparative analysis was carried out to investigate the relationship between performance and structures of PTZ-2 and POZ-2 which based on the units of phenothiazine (PTZ) and phenoxazine (POZ) respectively. The spectral analysis shows that the maximum absorption peaks of these two dyes are 438 nm (PTZ-2) and 465 nm (POZ-2). Electrochemical analysis demonstrate that the better light-harvesting performance of POZ-2 dye is due to its narrow E0–0 (zero–zero transition Energy). Further photovoltaic measurement results show that the η of POZ-2 is 6.4% (Voc=0.727 V, Jsc=12.58 mA cm−2) which is higher than that of PTZ-2 (η=4.9%, Voc=0.722 V; Jsc=9.06 mA cm−2). Finally, the theoretical calculations show that the C–S–C bond angle (98°) in PTZ-2 is significantly smaller than the C–O–C bond angle (116°) in POZ-2 which attribute to the larger atom radius of “S” than “O”. Therefore, a more obvious folding deformation was created in the structure of PTZ-2. That was the main cause of the difference performance between these two dyes.
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Abstract:      A Cuckoo Search (CS) algorithm based on ant colony algorithm is proposed for scheduling problem in permutation flow shop scheduling problem (PFSP). When the raised CS algorithm obtains the position of the bird nest to be updated, it is used as a set of initial solution of the ant colony optimization algorithm (ACO), and ACO algorithm search optimization is performed in a very small range. After that, the solution obtained by the ACO search is taken as a new candidate solution, compared with the candidate bird nest according to the fitness degree. When the candidate solution of the ACO search optimization is better than the one generated by the Lévy flight, the latter is replaced. Finally, the CS algorithm is selected, changing the new bird nest position according to the abandonment probability. The updated position tends to be more optimal, which improves the quality of the solution as well as the convergence speed and accuracy of the algorithm. Comparing the performance of the proposed algorithm with the standard Cuckoo one, by testing function, the optimized performance was verified. Finally, the Car benchmark test served as test data, and the performance in the PFSP was compared. The effectiveness and superiority in the algorithm in solving problem were confirmed.
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Abstract:      Two three-dimensional (3D) metal organic frameworks (MOFs) with pamoic acid (H2pam) ligand have been solvothermally synthesized, namely, [Eu2(pam)3(H2O)4]·3EtOH·2DMF (1, EtOH = ethanol; DMF = N, N′-dimethylformamide) and [Zn(pam)(bibp)]·3H2O·0.5DMF (2, bibp = 4,4’-bis(imidazol-1-yl) biphenyl). Single crystal structure analysis shows that the noninterpenetrating framework of 1 is built by binuclear [Eu2(COO)6] units and can be described as a 6-connected pcu topology. However, compound 2 is constructed from single Zn nodes and is described as a 6-fold interpenetrating dia-type nets. In addition, thermal stability, phase purity and gas sorption as well as the fluorescent property are investigated in detail.

© 2018

Number of references:      35

Main heading:      Crystal structure

Controlled terms:      Crystalline materials -  Dimethylformamide -  Fluorescence -  Organic solvents -  Organometallics -  Single crystals -  Structure (composition) -  Synthesis (chemical)

Uncontrolled terms:      Fluorescent -  Fluorescent property -  Metal organic framework -  Metalorganic frameworks (MOFs) -  Phase purity -  Single-crystal structure analysis -  Solvothermally -  Threedimensional (3-d)

Classification code:      741.1Light/Optics -  802.2Chemical Reactions -  804.1Organic Compounds -  933.1Crystalline Solids -  933.1.1Crystal Lattice -  951Materials Science

DOI:      10.1016/j.jssc.2018.11.027

Funding Details:      Number

Acronym

Sponsor

2015GXNSFAA139031-Natural Science Foundation of Guangxi Province

GXYSXTZX2017-II-3--

Funding text:      We thank the support of this work by the Natural Science Foundation of Guangxi Province of China (No. 2015GXNSFAA139031 ), and Program of the Collaborative Innovation Center for Exploration of Hidden Nonferrous Metal Deposits and Development of New Materials in Guangxi (No. GXYSXTZX2017-II-3). Appendix A

Database:      Compendex

229. 
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Abstract:      To improve the corrosion resistance of an aluminium alloy, a bis [3- (triethoxysilyl) propyl] tetrasulfide (BTESPT) - reduced graphene (rGO) etching self-assembly composite film (CE-SAMs-rGO) was fabricated by a method that combinies chemical etching with self-assembly. The surface morphology, composition and structure of the CE-SAMs-rGO were investigated by scanning electron microscopy (SEM), X-ray diffraction (XRD), Raman spectroscopy, energy dispersive spectroscopy (EDS) and X-ray photoelectron spectroscopy (XPS). At the same time, the hydrophobicity of the film was also tested using a contact angle tester. Finally, the corrosion resistance of the CE-SAMs-rGO film was studied by polarization curve, AC impedance and soaking measurements. The results showed that the corrosion current density of the CE-SAMs-rGO was 2.274×10−9 A/cm−2, and the AC impedance was 2.402×106 Ω cm2. The CE-SAMs-rGO samples were more resistant to corrosion than bare aluminium and the CE-SAMs samples. These results indicated that graphene helps to enhance the ability of the film to prevent corrosive ions from invading the metal matrix, and further indicates that graphene aids the corrosion resistance of metals.
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Abstract:      The advantage of 2D-2D heterojunction over 2D-0D and 2D-1D heterojunction is that it has larger interface area, which results in the shorter migration distance of photo-induced charge carriers, and can therefore separate the electron-hole pairs more effectively. In this work, to form 2D-2D heterojunction, PbS nanosheets were grown in situ on 2D MoS2 layers via. solvothermal process. The formation of 2D MoS2-2D PbS composites has been confirmed by XRD, Raman, TEM, and EDS analysis. The area of PbS nanosheets attached on MoS2 can be controlled by changing the concentration of PbS precursor in reaction solution. Compared with pristine MoS2, MoS2-PbS composites showed improved light absorption property and enhanced photocatalytic ability using methylene blue as the target of degradation. The optimized composite displayed a photocurrent 5 times higher than that of pristine MoS2.
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Abstract:      The increased safety associated with all-solid-state batteries using inorganic ceramic electrolytes make it a promising technology, with potential to replace current commercial battery systems. The key challenges to realize this technology are the development of new solid electrolytes with high ionic conductivity and optimization of the ionic transport pathways across the multiple phases of the battery. In this study an optimal composition of the argyrodite i.e. Li6PS5Cl0.5Br0.5 is synthesized via the mechanical milling method. This material possesses a higher bulk ionic conductivity and reduced activation energy than the single halogen doped argyrodites i.e. Li6PS5X (X = Cl and Br), assessed by temperature-dependent impedance spectroscopy and Nuclear Magnetic Resonance (NMR) relaxometry. A combined X-ray and neutron diffraction analysis reveals an influence of the composition and distribution of halogen atoms on the Li-ion conductivity. All-solid-state batteries fabricated using Li2S as cathode show a high reversible capacity of 820 mAh g−1 for up to 30 cycles. In addition, the Li-ion diffusion across the interface between the Li2S cathode and Li6PS5Cl0.5Br0.5 electrolyte is probed by exchange NMR spectroscopy. It reveals that Li-ion diffusion across this interface was the main factor limiting the performance of Li6PS5Cl0.5Br0.5 in the battery, despite its high bulk ionic conductivity.
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Abstract:      (Ba1-xBi0.67xK0.33x)(Ti1-xBi0.33xSn0.67x)O3 (BBKTBS) [x = 0.02, 0.04, 0.06, 0.08, 0.1 and 0.12] solid solutions ceramics were fabricated via a traditional solid phase reaction method. X-ray diffraction and Raman spectra confirmed that the ceramics transform from tetragonal phase (x ≤ 0.04) to pseudo-cubic phase (0.06 ≤ x ≤ 0.12). When x = 0.1, the ceramic exhibited the optimum dielectric properties with large relative permittivity Εr(∼1850), low tanδ (<2%) in temperatures from 20 °C to 200 °C and good thermal stability ΔΕ/Ε25°C (≤± 15%) from −55 °C to 160 °C. The conductivity behavior of ceramic at high temperatures shown that the basic mechanisms of conduction and relaxation processes were thermal activation, and oxygen vacancies might be the ionic charge transport carriers.
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Abstract:      The effect of silane treatment on the distribution and density of etched tunnels on aluminum foil was investigated in detail in this study. The results demonstrated that with a suitable silane treatment concentration, a decrease in merged tunnels and improved uniform distribution of etched tunnels on the aluminum foil could be achieved, leading to an increased specific surface area of the etched aluminum foil. However, if the silane treatment concentration was increased further, the generation of etched tunnels on the aluminum surface was significantly reduced as a result of the excessive anti-corrosion effect provided by the thick silane film. The beneficial results were attributed to an improvement in pitting initiation sites on the aluminum foil with suitable silane treatment, which was supported by the morphologies and electrochemical characteristics of the foils.
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Abstract:      (K0.47Na0.47Li0.06)NbO3–(Bi0.5Na0.5)(Li0.25Ta0.75)O3 [(1−x)KNLN–xBNLT, 0 ≤ x ≤ 0.02] ceramics were prepared via a traditional solid phase method. The phase structure of (1−x)KNLN–xBNLT ceramics was studied by X-ray diffraction and Raman spectroscopy. The relative permittivity of KNLN ceramics could be improved with adding BNLT. When x = 0.01, the ceramic exhibited large relative permittivity and good thermal stability from 70 to 375 °C (ΔΕ/Ε70°C ≤ ± 12%), indicating that this material could be applied in capacitors with wider working-temperature range. As x = 0.005, the ceramics exhibited high piezoelectric constant of 180 pC N−1 and good piezoelectric stability under 400 °C. The conductivity behavior of (1−x)KNLN–xBNLT ceramics at high temperature was also investigated, showing that the relaxation processes and mechanisms of conduction were thermal activation attributed by the double-ionized oxygen vacancy.
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Abstract:      A series of Li1+xZnNbO4 (0 ≤ x ≤ 0.05) spinel-structured ceramics were prepared by the conventional solid-state reaction. The phase composition, microstructure and relationship between the structure and microwave dielectric properties were investigated using X-ray diffraction, Raman spectroscopy, and scanning electron microscope. When x = 0.02, the outstanding microwave dielectric properties of Li1+xZnNbO4 (0 ≤ x ≤ 0.05) ceramics were achieved with Εr = 14.9, Q × f = 104,600 GHz (at 9 GHz), and τf = −64.0 ppm/oC. The dielectric constant and Q × f value decreased with the increase of Raman shift and FWHM of the A1g mode. Furthermore, the large negative τf of Li1+xZnNbO4 (0 ≤ x ≤ 0.05) ceramics could be modified by adding CaTiO3, and the 0.92Li1.02ZnNbO4-0.08CaTiO3 ceramic sintered at 1120 °C for 4 h exhibited a near-zero τf value of −1.4 ppm/oC along with a Εr of 21.3 and a Q × f value of 92,500 GHz.
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Abstract:      Two low-firing BiMVO5 (M = Ca, Mg) ceramics were prepared in the sintering temperature range of 760-850°C. Their differences in phase formation, sintering behavior, and dielectric performances were investigated. BiCaVO5 formed a single phase with an orthorhombic structure, while BiMgVO5 crystallized in a monoclinic structure that needs longer dwelling time to obtain single phase. The optimized microwave dielectric properties were obtained with Εr = 15.70, Q × f = 55 000 GHz (at 10.6 GHz), and τf = −71 ppm/°C for BiCaVO5, Εr = 18.55, Q × f = 86 860 GHz (at 9.63 GHz), and τf = −65 ppm/°C for BiMgVO5. In addition, the large negative τf values of BiMVO5 (M = Ca, Mg) ceramics were successfully adjusted by forming composite ceramics with CaTiO3 and near-zero τf values of +2 ppm/°C and −3 ppm/°C were obtained in 0.92BiCaVO5-0.08CaTiO3 and 0.94BiMgVO5-0.06CaTiO3, respectively. Both ceramics exhibited good chemical compatibility with Ag electrode. The results demonstrate BiMVO5 (M = Ca, Mg) ceramics to be attractive candidates in LTCC technology.
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Abstract:      LiCa3ZnV3O12 and NaCa2Mg2V3O12 (abbreviated as LCZV and NCMV) garnet ceramics were prepared by direct reaction sintering (RS), i.e. without any calcination process, and their crystalline structure, morphology and microwave dielectric properties were systematically studied. The LCZV and NCMV ceramics were sintered at 825–925 °C and 775–875 °C for 4 h, respectively. LCZV ceramic sintered at 875 °C demonstrates the best performance with Q×f= 45,618 GHz, Εr= 6.9 and τf= −39.6 ppm/°C whereas the NCMV ceramic sintered at 825 °C owned Q×f= 25,924 GHz, Εr= 7.1 and τf = 5.8 ppm/°C. On the basis of these results, it can be stated that the RS method used in our study is an effective approach to fabricate microwave components.
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Title:      An aptamer biosensor for leukemia marker mRNA detection based on polymerase-assisted signal amplification and aggregation of illuminator
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Abstract:      A novel electrochemical luminescence (ECL) aptamer biosensor via polymerase amplification is constructed for label-free detection of leukemia marker mRNA (miR-16). In order to achieve the ultrasensitive detection of the target mRNA, the cyclic target chain displacement polymerization of leukemia marker mRNA assisted with Klenow fragment of DNA polymerase is employed. The determination is carried out by recording the ECL emission of pyridine ruthenium (Ru(bpy)32+) complexes embedded into the assistance DNA (ADNA) loaded on the nanogold surface, after the hybridization reaction between the probe DNA (PDNA) and the remaining sequence of the CP’s stem part, and the formation of a core-shell sun-like structure. The mercapto-modified capture DNA (CP) is immobilized on the surface of a magneto-controlled glassy carbon electrode by Au-S bond. The CP is opened and hybridized with the target mRNA to form double-stranded DNA. In the presence of polymerase, primer DNA, and bases (dNTPs), the primer chain gets access to its complementary sequence of the stem part and then triggers a polymerization of the DNA strand, leading to the release of mRNA and starting the next polymerization cycle. Finally, the composite of PDNA-covered and ADNA-covered (embedded with Ru(bpy)32+) gold nanoparticles (hereafter called AuNPs@(PDNA+ADNA-Ru(bpy)32+) is added, and the ECL intensity is recorded. Because of the polymerization cycle and the aggregation of the illuminator of Ru(bpy)32+, the detected signal is amplified significantly. The results showed that the corresponding ECL signal has a good linear relationship with a logarithm of target mRNA concentration in the range of 1 × 10−16 to 1 × 10−7 mol/L, with a detection limit of 4.3 × 10−17 mol/L. The mRNA spiked in the human serum sample is determined, and the recoveries are from 97.2 to 102.0%. This sensor demonstrates good selectivity, stability, and reproducibility.
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Title:      Joint modeling of users, questions and answers for answer selection in CQA
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Abstract:      In this paper, we propose solutions to advance answer selection in Community Question Answering (CQA). Automatically selecting correct answers can significantly improve intelligence for CQA, as users are not required to browse the large quantity of texts and select the right answers manually. Also, automatic answers selection can minimize the time for satisfying users seeking the correct answers and maximize user engagement with the site. Unlike previous works, we propose a hybrid attention mechanism to model question-answer pairs. Specifically, for each word, we calculate the intra-sentence attention indicating its local importance and the inter-sentence attention implying its importance to the counterpart sentence. The inter-sentence attention is based on the interactions between question-answer pairs, and the combination of these two attention mechanisms enables us to align the most informative parts in question-answer pairs for sentence matching. Additionally, we exploit user information for answer selection due to the fact that users are more likely to provide correct answers in their areas of expertise. We model users from their written answers to alleviate data sparsity problem, and then learn user representations according to the informative parts in sentences that are useful for question-answer matching task. This mean of modelling users can bridge the semantic gap between different users, as similar users may have the same way of wording their answers. The representations of users, questions and answers are learnt in an end-to-end neural network in a mean that best explains the interrelation between question-answer pairs. We validate the proposed model on a public dataset, and demonstrate its advantages over the baselines with thorough experiments.
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Abstract:      This paper deals with the synchronization problem for a class of memristor-based coupled neural networks with mixed delays via some novel aperiodically intermittent control approaches with l different switched periods. Firstly, the control width, the non-control width and rates of control duration are different in each switched periods in this paper, hence, our intermittent control schemes are completely aperiodically case; Secondly, two different algorithms have been adopted to investigate the synchronization problem. Comparing with two different handing techniques, the main difference is focused on whether the rates of control duration are monotonic and whether the time-varying delays are derivative. Particularly, some strict assumptions between the time delay, control width and non-control width in the original references have been removed; Thirdly, by virtue of the Lyapunov stability theory and proposed control methods, several new criteria ensuring globally exponential synchronization of memristor-based coupled neural networks are obtained, and the new proposed results here are very easy to verify and also complement. Finally, two numerical examples are given to illustrate the effectiveness of the proposed methods.
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Abstract:      A composite three-layer coating was successfully manufactured on AZ91D Mg alloy surface, which was attributed to the protection of the Mg alloy. The three-layer(MSE)coatings were composed by micro-arc oxidation coating (MAO), self-assembled film (SAM), and electroless nickel coating (EN). The morphology and structure were characterized by SEM, EDS, XRD, AFM and XPS. The corrosion protection of each sample with composite coatings was tested by electrochemical techniques. The results show that the growth of nickel in the electroless plating process was in a preferred orientation along the Ni (111) direction, indicating that the nickel is amorphous. The MSE composite coatings own the best hydrophobicity and showed the smallest surface roughness. The corrosion current density of the MAO coating was declined by two orders of magnitude compared to that of the Mg alloy. The corrosion potential of the MSE composite coatings was shifted to −0.351 V. The MSE composite coatings own the biggest the AC impedance arc radius and smallest the corrosion current density, indicating that the MSE composite coatings provided the best corrosion resistance for Mg alloy.
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Abstract:      In this work, magnetic stirring was used to assist hydrothermal, and V6O13 was synthesized by controlling different rotational speeds. The research shows that the appropriate rotational speed can promote the crystallization degree of V6O13. When the rotation speed is 1200 r/min, the structure of the sample becomes fibrous, which facilitates the transportation of lithium ions. As the speed increases, the first discharge capacity of the sample increases, and after 100 cycles, the capacity retention rate is also improved. Compared with the sample without speed, the capacity retention rate of the sample of VO-1200 increases by 18.3%. Applying suitable rotation speed during the synthesis of V6O13 is beneficial to improving the electrochemical performance.
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Abstract:      (1 − x)BaTiO3-xBi(Mg0.5Sn0.5)O3 [BTBMS, 0.02 ≤ x ≤ 0.12, x represents the amount of Bi(Mg0.5Sn0.5)O3 (mol.%)] ceramics that were prepared by a traditional solid state reaction technique. X-ray diffraction results demonstrated that BTBMS belongs to a homogenous solid solution. The composition with x = 0.1 has the best properties with a stable relative permittivity (Εr ~ 2918), the thermal-stability of relative permittivity (ΔΕ/Ε25°C ≤ ± 15%) in a large range of temperature from − 56 to 248°C and low dielectric loss (tanδ ≤ 0.025) from − 54 to 125°C. The relaxation in the high temperature region is thermally activated, and the oxygen vacancies may be the ionic charge carriers. Moreover, energy storage efficiency reaches the maximum at x = 0.1.
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Abstract:      Mechanical processing is promising for the preparation of superhydrophobic surfaces. But the practical application is often restricted by the cost for precision instruments or the use of sophisticated technology. A novel mechanical route is reported to prepare superhydrophobic surfaces on aluminum alloys via the milling process using self-made disk cutters. Uniform groove-like microstructures were formed on the aluminum alloy surfaces, and after modifying with stearic acid solution, the surfaces became superhydrophobic. The surface morphologies, chemical compositions, and wettability of the obtained superhydrophobic surfaces were studied. Potentiodynamic polarization curves revealed that the superhydrophobic surfaces obtained good anticorrosion resistance. A formation mechanism for the surface morphologies was also proposed. This method is significant for the industrial applications of superhydrophobic surfaces due to its low cost, simple process, and great efficiency.
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Abstract:      The mechanically mixed aluminum and cubic boron nitride (cBN) powder are important raw materials for preparing super-hard metal cutting tools. So aluminum shell-coated cBN may have significant economic potential. A Brownian motion based electrostatic self-assembly route in liquid salt of high temperature was developed using silica nanolayer bridge joint for the aluminum coating of cBN microparticles. In this approach, piranha solution method was first used to activate the surface of cBN cores, the silica nanolayer via sol-gel method served as the substrate for an outer aluminum coating of cBN cores. Coating of aluminum on cBN cores was accomplished by a self-assembly process from a liquid state solution of molten salt and aluminum powders. To distinguish small amounts of non-reacted aluminum powders which acted as aluminum source with the core - shell structure product, bromoform (CHBr3) was used to separate both of them due to the density differences. Samples were characterized by SEM, XRD, EDX and DSC. The contribution of our work lies in the creation of a novel strategy to fabricate a light metal element coating on the inert material particles in view of the versatility of sol-gel process and the controllability of the molten salt process.
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Abstract:      Lead-free relaxor ferroelectrics with the general structural formula Ba4RFe0.5Nb9.5O30 (R = La, Nd, Eu, Gd) (BRFN) were prepared using a standard solid-state sintering route, and the influence of the A site ion occupation on their electrical properties and dielectric characteristics was systematically discussed based on their structure. All compounds presented tetragonal tungsten bronze (TTB) structure with space group P4bm, where the A1 sites were exclusively occupied by R3+ ions and the A2 sites were exclusively occupied by Ba2+ ions, while the Fe3+ and Nb5+ ions were randomly distributed between the B1 and B2 sites. Furthermore, frequency and temperature caused BRFNs to present a broad permittivity peak accompanied by wide frequency dispersion. The maximum dielectric constant temperature gradually increased and the frequency dispersion gradually decreased as the A1-site ion size decreased. Complex impedance spectroscopy indicated that only the grain boundaries contributed to the conductive behavior of BRFN ceramics at high temperature, and the activation energy increased as the A1-site ion size decreased. The direct current (DC) conductivity of all compounds originated from the electrons generated by the second ionization of the oxygen vacancies and might have been caused by the hybrid conduction mechanism of the oxygen-vacancy ions and electrons. Raman spectra of the BRFN ceramics mostly contained multi-component and broad bands related to the internal vibrations of the octahedral NbO6, and as the size of the A1-site ion decreased, the Nb-O stretching changed.
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Abstract:      Coarse-graining techniques of large-scale complex networks have been an important approach to reduce network size, which merge nodes who share the same or similar properties while preserving some significant functions or properties of the original networks. However, reducing network size is often at the cost of worsening network performance. Thus, there is a trade-off between the coarse-grained network sizes and network performance. To find the balance between the two sides and based on the spectral coarse-graining approach (SCG), we propose two optimization algorithms, which are called variable step size optimization algorithm (VSSOA) and variable scale optimization algorithm (VSOA). The two algorithms can calculate the optimal coarse-grained step size and the optimal scale to reduce the share size of the network. The two algorithms are applied to the coarse-graining of several typical networks. And the feasibility and validity of the proposed algorithms are further verified by phase synchronization of coupled Kuramoto oscillators on typical networks. The related investigation provides a deep insight to the coarse-graining of large-scale complex networks.
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Abstract:      There are increasing interests in fabricating Fe2O3 anode materials in recent years owing to their high theoretical capacity and natural abundance. However, Fe2O3 anode materials encounter great challenges in association with their intrinsic poor electronic conductivity and drastic volume variation during cycling. Herein, rod-like Fe2O3 is prepared through a simple thermal decomposition method. When evaluated as anode material for LIBs, the rod-like Fe2O3 exhibits excellent rate capability (∼400 mAh g−1 capacity even at high current density of 7 A g−1). Furthermore, high reversible capacity of ∼500 mAh g−1 can be retained at 3 A g−1 after 1000 cycles. This work demonstrates that the thermal decomposition method is facile and efficient for the preparation of high-performance Fe2O3 anode materials for LIBs.
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Abstract:      A series of noble-metal-free NiS2-loaded g-C3N4 hybrid composites were prepared via simple hydrothermal method. Benefited from the wider spectral response range and the effective separation of photoelectron-holes of g-C3N4-NiS2 heterojunction catalysts, as well as the rich unsaturated active S atoms on the NiS2 with S22−, the composite catalysts has prominent photocatalytic performance for H2 evolution. Remarkably, the optimal composite photocatalysts achieved an average hydrogen production rate as high as 715.83 μmol/h/g in 3 h under visible-light irradiation, which is 2.75 times as high as that of precious metal Pt (259.5 μmol/h/g) as a co-catalyst. Besides, the composite catalyst still shows prominent photocatalytic performance for H2 evolution after three continuous photocatalytic reaction cycles for 9 h. This study provided a facile method to build a low-cost but effective metal sulfide co-catalyst for hydrogen production under visible light irradiation.
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Title:      Experimental study on strength characteristics of red clay under different particle size of calcium carbonate
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Abstract:      The calcium carbonates of different particle sizes were incorporated into red clay, and the consolidated undrained triaxial test on red clay was performed by the TKA-TTS-1 triaxial apparatus to analyze the effects of different particle sizes of calcium carbonate and the different incorporation rates of calcium carbonate on the mechanical properties of red clay. The results show that the incorporation of calcium carbonate reacts with the cement formed by free ferric oxide in red clay, resulting in a decrease in cohesion and changing the strength of red clay. With the increase of nano-calcium carbonate incorporation rate, the shear strength of red clay decreased, and it showed a trend of decreasing first and then increasing. Because the specific surface area of nano-calcium carbonate is larger than that of ordinary calcium carbonate, it has a significant effect on the mechanical properties of red clay.
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Abstract:      The hyper-commutators in effect algebras as a generalization of commutators in lattice effect algebras are defined, and their properties are studied. We prove that a nonzero element is in some hyper-commutator if and only if it is a torsion element in effect algebras with the maximality property. Thus, homogeneity can be characterized by hyper-commutators. Some properties of Riesz ideals related to hyper-commutators are also studied. As an application, we prove that commutators are sharp in lattice effect algebras and every block-finite lattice effect algebra is commutator-finite.
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Abstract:      Direct shear tests were performed on red clay soaked in different concentrations of sodium hydroxide solution and different soaking time. The microstructure of red clay samples was observed by scanning electron microscopy (SEM). The results show that the shear strength of red clay soaked in sodium hydroxide solution decreases as the soaking time and the sodium hydroxide solution concentration increases. The sodium hydroxide solution eroded the cement in the red clay, resulting in the increase of pores between clay particles. The fractal dimension of the red clay particles increased with the increase of the corrosion. The average particle size and average particle area of the red clay particles decrease with the increase of the sodium hydroxide corrosion, and the shape of the soil particles becomes irregular.
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Abstract:      The seasonal and diurnal variation characters of land surface temperature (LST) and their relationship with normalized difference vegetation index (NDVI) had been researched in Guangxi, with the support of GIS spatial analysis and statistical techniques based on MODIS LST products MOD11A2, MYD11A2, and MOD13Q1 in 2014. Results showed that: (1) spatial distribution of LST varied in different seasons, high LST was mainly scattered and distributed in the middle and south parts of the study area. (2) The diurnal LST variation was higher in nighttime than daytime, the nighttime LST at 22:30 p.m. was the highest, and the daytime LST at 22:30 a.m. was the lowest of all. (3) The LST and NDVI had no significant negative correlation in seasonal scale.
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Abstract:      In this paper, BiZn2VO6 doped with sintering aids of B2O3 and Li2CO3 is investigated in order to broaden the options for ultralow temperature cofired ceramics (ULTCC). The sintering behavior, microstructure, and microwave dielectric properties are studied. In combination with 1 wt% B2O3 and 5 wt% Li2CO3 dopants, the sintering temperature of the BiZn2VO6 ceramics was reduced from 780°C to 600°C. The co-doped BiZn2VO6 ceramics exhibited a low relative permittivity (Εr) of 8.9 and a quality factor (Q × f) of 13 000 GHz at a microwave-range frequency of 9 GHz. The temperature coefficient of resonant frequency (τf) was measured to be −97 ppm/°C. The average linear coefficient of thermal expansion (CTE) was 7.2 ppm/°C. With the low sintering temperature, the co-doped BiZn2VO6 ceramics are compatible to be cofired with cost-effective aluminum electrodes. This was proven in a reaction test between the BiZn2VO6-B2O3-Li2CO3 and aluminum powders, in which no chemical interaction could be detected. These promising properties make the B2O3-Li2CO3 co-doped BiZn2VO6 an ideal candidate for ULTCC applications.
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Abstract:      Surface soil moisture (SSM) is one of the key parameters in the study of global climate change, water, and energy exchanges at both the land surface and atmospheric interface and drought and acidification measure. The temperature vegetation dryness index (TVDI) is an effective index from optical remote sensing imagery to monitor regional surface soil moisture status. Due to the disturbance of multiple factors, the coefficients of determination (R2) of the dry and wet edge of the surface temperature–normalized difference vegetation index (Ts-NDVI) feature space of the traditional TVDI method are quite low and unstable in karst area. Therefore, this article developed an improved Ts-NDVI feature space by conducting elevation correction to the land surface temperature (Ts) to monitor soil moisture in the karst area of Guangxi, China. After digital elevation model (DEM) correction, the coefficients of determination of the wet edge were improved obviously. The drought distribution of Guangxi in spring and autumn of 2009 were analysed using the modified Ts-NDVI space of the TVDI method (MTVDI) and verified by the in situ data. The results showed that the MTVDI can reasonably reflect the distribution of soil moisture in the study area, and the drought expression is in line with the in situ data and the actual situation.
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Abstract:      Global Navigation Satellite System Interferometric Reflectometry (GNSS-IR) is a new remote-sensing technique, and it can be used to estimate near-surface soil moisture from Signal-to-Noise Ratio (SNR) data. Considering the effects of vegetation changes on GNSS-IR in some environments, a non-linear inversion method for soil moisture is proposed. Firstly, the SNR data and satellite elevation angles are solved using Translation, Editing, and Quality Checking. The direct and reflected signals are separated using a low-order polynomial; then, a sinusoidal fitting model of the reflection signal is established; it is used to obtain the amplitude and phase of the SNR interferogram. Finally, an estimation model of vegetation water content and prediction model of the vegetation phase changes are established to modify the original phase and weaken the influence on the vegetation changes. Based on the corrected phase, a Genetic Algorithm Back Propagation Neural Network (BPNN) model is established for soil moisture inversion. According to the GPS monitoring data from the Plate Boundary Observatory H2O network, the experiment indicates that (1) The BPNN is introduced to inverse the soil moisture content, and the non-linear fitting ability of the model is well developed, and the fitting process is stable; (2) the modified phase effectively reduced the effects of vegetation changes on the soil moisture inversion. The correlation coefficient (r) between the inversion results and soil moisture value greatly improved, and the root mean square error and mean absolute error are less than 0.060 and 0.050, respectively. Therefore, the soil moisture problem can be treated as a non-linear event, and the algorithm is feasible and effective.
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Abstract:      Cytochrome c oxidase (COX) is one of the principle enzymes involved in cell apoptosis in plants, due to oxidative stresses and mitochondrial dysfunction. In this study, hydroponic experiment was conduced to investigate transcriptional changes of six selected COX genes in rice seedlings (Oryza sativa L. cv. XZX 45) exposed to potassium chromate Cr(VI) or chromium nitrate Cr(III) using quantitative real-time RT-PCR. Uptake and accumulation of both Cr species by rice seedlings and their effect on COX activity were also determined. Results indicated that accumulation of Cr in rice tissues was evident, in which much more Cr was detected in roots rather than shoots from both Cr treatments. Significant increase in COX activity was only observed in shoots at the highest Cr treatment concentration from both Cr variants, whereas changes of COX activity in roots responded biphasically. Six selected target genes of COX1, COX2, COX5B, COX6A, COX6B, and COX7A from the rice COX gene family were expressed differentially in response to both Cr variants. Expression pattern of these selected COX genes was also variable in rice tissues. Information collected here suggests that selected COX genes from the rice COX gene family may play different roles during detoxification of Cr stress.
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Abstract:      The objective of this study was to discuss the phytoremediation potential of Leersia hexandra Swartz in Cu contaminated soil and its enhancement by agronomic management practices. The results showed that L. hexandra had a high extraction capacity for copper (Cu), and Cu concentration was found maximum in shoots (755.4 mg/kg), which is very close to the Cu-hyperaccumulators. Three successive harvests did not reduce the biomass and Cu level in shoots of L. hexandra (p > 0.05), indicating that sequential harvest was feasible for the increase of total biomass and Cu extraction amount. Fertilization could obviously increase the tissue dry weight, resulting in the total amount of extracted-Cu up to 52.3%. 3-Indole acetic acid (IAA) also significantly increased biomass, causing the efficiency of Cu phytoextraction up to 204.6%. These suggested that fertilization and IAA were effective for enhancing Cu phytoextraction by L. hexandra.
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Abstract:      Controlled/living free radical polymerization in confined space is expected to produce new materials with predetermined structures and special properties. In this work, various morphologies of mesoporous silicas were synthesized and used as a nanoreactor for bulk activators regenerated by electron transfer atom transfer radical polymerization (ARGET ATRP) of styrene. The resulting mesoporous silica/polystyrene (MS/PS) nanocomposites and PS within the pore channels were characterized by scanning electron microscope, transmission electron microscope, nitrogen adsorption–desorption measurements, fourier transform infrared spectrometer, thermogravimetry analysis, gel permeation chromatography, differential scanning calorimetry, and proton nuclear magnetic resonance (1H-NMR) spectra. In comparison to conventional bulk ARGET ATRP of styrene (without MS), the pore channels of the MS show an evident confinement effect on bulk ARGET ATRP of styrene. The morphology, molecular weight and polydispersity, glass transition temperature (Tg), and spatial configuration of PS are strongly related to the morphology and internal pore channels of the MS. The bulk ARGET ATRP of styrene in 3D cubic bicontinuous structure MCM-48 shows a high potential for isospecific polymerization. The PS obtained in rod-like SBA-15 (2D), spherical SBA-15, and MCM-41 (1D) exhibit a higher molecular weight, polydispersity index and Tg. The PS obtained in 3D MCM-48 exhibits enhanced molecular weight along with decreased the polydispersity. Moreover, the morphologies of the polymers obtained in mesoporous silica are consistent with that of the corresponding mesoporous silicas.
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Abstract:      MNSiO2/CN40/PF nanocomposites have been fabricated in this study. Nano-SiO2 was initially surface-modified with γ-methacryloxypropyl trimethoxysilane (MPS). The resulting nano-SiO2 was denoted as MNSiO2. Core-shell composites, MNSiO2/CN40, was fabricated by a solution blending method, in which MNSiO2 served 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 MNSiO2 content on the properties of the MNSiO2/CN40/PF nanocomposites was systematically investigated by varying the weight ratio of MNSiO2 to 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 MNSiO2 in 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. POLYM. COMPOS., 40:179–186, 2019. © 2017 Society of Plastics Engineers.
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Abstract:      A series of Li2ZnTi3-xO8 ceramics (0.04 ≤ x ≤ 0.16) were prepared by the conventional solid-state ceramic route. An obvious improvement in the order degree for the Li+ and Ti4+ ions in octahedral sites was achieved by deliberately introducing a slight Ti4+ non-stoichiometry. SAED, HRTEM, and Raman analysis confirmed a well-ordered B-site structure. Correspondingly, an obvious enhancement of the quality factor up to 108,000 GHz was demonstrated for Ti-deficient Li2ZnTi2.92O8 ceramics, a 50% increase compared to the stoichiometric counterpart. Moreover, the infrared reflectivity spectrum of the Li2ZnTi2.92O8 ceramic was used to disclose the intrinsic dielectric responses of a Li-based spinel for the first time. These results provide useful insights into the structure-property relation in the spinel material system.
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