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Abstract:      In present work, a comprehensive simulation method coupled with Monte Carlo Ray Tracing (MCRT) method and Finite Volume Method (FVM) is employed to simulate the complex photo-thermal conversion of PDC system. The whole photo-thermal conversion process is divided into two sub-processes, namely PartⅠ receiver walls absorb solar energy as thermal energy, and PartⅡ receiver walls convey thermal energy to heat transfer fluid (HTF) and ambient air. PartⅠ (optical performance) is evaluated by MCRT and the solar flux distribution on walls is obtained. PartⅡ (thermal performance) is solved by FVM model in which the solar flux on walls is treated as a source term. It is shown that the legitimate adjustment of receiver position, rim angle, tilt angle and emissivity will increase photo-thermal conversion efficiency by 2.6%, 2.4%, 8% and 1.8% respectively. Appropriate mass flow rate in this work is chosen as 0.02 kg/s for insuring high outlet temperature with higher photo-thermal efficiency as possible. In addition, photo-thermal conversion efficiency will largely rise up 8% for every 0.1 growing of absorptivity. These results would enrich the literature archive tremendously and be needed for better solar power generation engineering design.
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Abstract:      Figuring out the effect of the built-up environment on artificial light at night is essential for better understanding nighttime luminosity in both socioeconomic and ecological perspectives. However, there are few studies linking artificial surface properties to nighttime light (NTL). This study uses a statistical method to investigate effects of construction region environments on nighttime brightness and its variation with building height and regional economic development level. First, we extracted footprint-level target heights from Geoscience Laser Altimeter System (GLAS) waveform light detection and ranging (LiDAR) data. Then, we proposed a set of built-up environment properties, including building coverage, vegetation fraction, building height, and surface-area index, and then extracted these properties from GLAS-derived height, GlobeLand30 land-cover data, and DMSP/OLS radiance-calibrated NTL data. Next, the effects of non-building areas on NTL data were removed based on a supervised method. Finally, linear regression analyses were conducted to analyze the relationships between nighttime lights and built-up environment properties. Results showed that building coverage and vegetation fraction have weak correlations with nighttime lights (R2 < 0.2), building height has a moderate correlation with nighttime lights (R2 = 0.48), and surface-area index has a significant correlation with nighttime lights (R2 = 0.64). The results suggest that surface-area index is a more reasonable measure for estimating light number and intensity of NTL because it takes into account both building coverage and height, i.e., building surface area. Meanwhile, building height contributed to nighttime lights greater than building coverage. Further analysis showed the correlation between NTL and surface-area index becomes stronger with the increase of building height, while it is the weakest when the regional economic development level is the highest. In conclusion, these results can help us better understand the determinants of nighttime lights.
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Abstract:      Municipal sludge compost contains residual heavy metals (HMs), which could limit the utilization of compost as a resource. Studies have revealed that the availabilities of HMs in composting system are affected by microbial-driven organic matter and physicochemical indices. However, how the microbial community dynamics affect the availability of HMs during municipal sludge composting remains unclear. In this study, high-throughput sequencing technology was applied to investigate the response relationship between microbial dynamics and different availability of HMs. A total of 31 main genera within 5 phyla were identified. The concentrations of the most available HMs increased, and the increasing rates varied from 102% to 240%. Proteobacteria, Firmicutes, and Chloroflexi could affect organic matter to control the phytoavailability of Cr and Pb, whereas Proteobacteria, Bacteroidetes, and Actinobacteria could affect the phytoavailability of Cu and Zn. The bioaccessible HMs are only affected by organic functional groups, whereas the leachable HMs are not affected by organic matter or microorganisms. The "physicochemical index-microorganisms-available heavy metal" response pathway and principal component analysis showed that the increase in total C and N and the decreasing content of NO3−–N reduce the phytoavailable HMs. We finally proposed a regulation method to improve the resource utilization of municipal sludge composting and provide theoretical support for the harmlessness of municipal sludge composting.
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Abstract:      Postcollisional potassium (K)-rich magmatic rocks have important implications for unveiling the deep geodynamic processes active during the evolution of orogenic belts and the surface uplift of plateaus. However, their petrogenesis remains highly controversial. Here we report on zircon U-Pb and mineral 40Ar-39Ar age, zircon Hf-O isotope, mineral composition, whole-rock major and trace element composition, and Nd-Sr isotope data for the postcollisional K-rich lavas in the Gemuchaka area of the central Qiangtang Block (central Tibet). Age dating suggests that these lavas were generated in the late Early Oligocene (ca. 30 Ma). Two series of rocks were recognized: silica-undersaturated and -saturated lavas. Both series are geochemically characterized by continuous variation trends. All rocks are enriched in light rare earth elements (LREEs) relative to heavy REEs (HREEs) and depleted in Ta-Nb-Ti, with negligible Sr and Eu and obviously positive Pb anomalies. The rocks have higher Th/ La (0.2-0.8) and Nb/Ta (18.6-19.8) values than asthenospheric mantle-derived rocks but slightly variable values of ΕNd(t) (-6.0 to -4.6), (87Sr/86Sr)i (0.7076-0.7083), and zircon ΕHf(t) (-7.2 to +0.8) and δ18O (7.1-8.5‰). We suggest that the parental magmas of these K-rich lavas were likely derived by variable partial melting of lithospheric mantle metasomatized by subducting continental sedimentderived melts with the addition of minor asthenospheric components. Element modeling results suggest that the basic end members were likely generated by fractionation processes dominated by olivine and minor clinopyroxene from parental magmas, and some other evolved rocks were generated by crystal (olivine, clinopyroxene, Fe-Ti oxides) fractionation from basic magmas. Combining geological and Cenozoic magmatic rock data in the Qiangtang Block, we propose that the Gemuchaka magmatism was most likely triggered by the delamination of lithospheric mantle thickened by early (Paleocene- Eocene) intracontinental subduction and subsequent asthenospheric upwelling.
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Abstract:      A series of wetting tests on unsaturated compacted GMZ07 sodium bentonite, taken from the Gaomiaozi area, Inner Mongolia, China, was performed to investigate the swelling characteristics of the GMZ07 sodium bentonite at temperatures of 5, 20, 60 and 75 °C. The influences of temperature and initial dry density on swelling deformation and swelling pressure were studied by performing a series of constant-stress and constant-volume tests under the wetting condition. The test results showed that the swelling deformation and swelling pressure due to saturation decreased slightly with increasing temperature. A linear relationship was present between the vertical pressure and corresponding saturated void ratio in the semi-logarithmic coordinate at a given temperature; this line is referred to as a state line. Swelling or collapse due to saturation was found to be dependent on the relative location of the initial state between the state line and initial state. The void ratios after saturation at different initial dry densities were close at the same temperature and vertical pressure.
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Abstract:      A new solar heat collecting and snow melting device for purified water utilization was originally designed and developed. The heat and mass transfer model was established and verified by experiments. Results show that the snow melting efficiency of the cases at 100% and 80% of the system volume is higher than other amount cases. The heat conducting working medium filling level has relatively large influence on the snow melting efficiency of the device, and the optimal working medium filling level is above 3/4 of total volume of the circulating system. In actual use, replenishment of working medium in the system shall be conducted in time before the working medium level decreases to 1/2. The water outflow and snow feeding mode has evident influence on the snow melting efficiency. When the 2-h water outflow mode is used, the snow melting efficiency is the highest, reaching 39.2%. The heat and mass transfer model of the device performs better in simulation calculation and is useful for estimation of snow melting efficiency.
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Abstract:      In this paper, it raised up setting pseudo-satellites to reduce the DOP values when positioning on the lunar surface using GNSS system. Take the location near the Central Bay of the Lunar as the research object and analyze the geometric accuracy factor when located on the lunar surface using the existing GNSS. Different number and position of pseudo-satellites are set on the lunar surface, this is compared with the positioning effect without pseudo-satellites. Computer simulation shows that the positioning accuracy is improved significantly when setting up one pseudo-satellite. The PDOP value can be reduced from thousands to about twenty. Adding the second pseudo-satellite has no obvious improvement compared with one pseudo-satellite even with optimization on the site selection. However, the PDOP value can be decreased greatly when adding the third pseudo-satellite with site optimization. It can reach 1.4, even better than the value of PDOP on the earth surface using GNSS satellites.
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Abstract:      Multilayered 1T-MoS2 nanosheets are desired as an electrode material for supercapacitors. There is no effective way to synthesize pure, clean, highly ambient-stable, multilayered 1T-MoS2 which results in the absence of intrinsic electrochemical storage mechanisms. Here, we report the intrinsic electrochemical storage mechanisms in three types of multilayered MoS2 nanosheets including 2H-MoS2, MoS2-CTAB and highly ambient-stable pure 1T-MoS2 nanosheets by magneto-hydrothermal synthesis. We reveal that layer spacing enhancement leads to an obvious improvement in specific capacitance (20 F g-1 increased to 173 F g-1) and enhanced hydrophilicity as well as metallic characteristics can further improve the specific capacitance (173 F g-1 increased to 320 F g-1). Furthermore, ex situ XRD tests show the expansion of interlayer spacing during charging of 1T-MoS2 electrodes, suggesting the advantages of multilayered nanosheets used as electrodes for supercapacitors due to the enhanced capacitance from intercalation. All-solid-state flexible supercapacitors assembled with 1T-MoS2 obtained by magneto-hydrothermal synthesis exhibit a high areal capacitance of 310 mF cm-2 at 1 mA cm-2, excellent flexibility and outstanding cycle stability, and the capacitance retention can remain above 97.3% and 84.1% after 10000 and 30000 cycles, respectively. These results unveil the electrochemical storage mechanisms in pure, clean, highly ambient-stable 1T-MoS2 multilayered nanosheets, serving as promising supercapacitor electrodes for all-solid-state supercapacitors with excellent performance.
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Abstract:      Traditional channel models for vehicle-to-vehicle (V2V) communication usually assume fixed velocity in static scattering environment. In the realistic scenarios, however, time-variant velocity for V2V results in non-stationary statistical properties of wireless channels. Dynamic scatterers with random velocities and directions have been always utilized to depict the non-stationary statistical properties of the channel. In this paper, a non-stationary geometry-based cooperative scattering channel model is proposed for multiple-input multiple-output (MIMO) V2V communication systems, where a birth-death process is used to capture the appearance and disappearance dynamic properties of moving scatterers that reflect the time-variant time correlation and Doppler spectrum characteristics. Moreover, our model has more straight and concise to study the impact of the vehicular traffic density on channel characteristics and thus avoid complicated procedure in deriving the analytical expressions of the channel parameters and functions. The numerical results validate our analysis and demonstrate that setting important parameters of our model can appropriately build up more purposeful measurement campaigns in the future.
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Abstract:      Extracellular DNA (eDNA), which is commonly detected in aquatic and terrestrial environments, may be involved in gene transfer, increases in genetic diversity, and evolution. However, it has been reported that some small organic molecules or heavy metal ions can influence the transformation of DNA and even destroy its structure. We previously found that tylosin (TYL, a kind of antibiotic) is adsorbed onto salmon sperm DNA in a mixed solution. However, it is not clear whether this antibiotic affects the structure of DNA, and the mechanism of their interaction needs to be clarified. Therefore, we investigated the adsorption of TYL on different concentrations of salmon sperm DNA using agarose gel electrophoresis, ultraviolet-visible (UV–vis) spectroscopy, fluorescence spectroscopy, and surface enhanced Raman spectroscopy (SERS) to elucidate the interaction mechanism between TYL and DNA. The results showed that the adsorption of TYL decreased with increased concentrations of DNA. The electrophoresis band of pristine DNA was at 5000 bps. The brightness of the DNA band decreased with the TYL concentration and their incubation time. As the concentration of TYL increased, the fluorescence absorption intensity of DNA decreased significantly. Redshift and hyperchromicity were observed in the UV–vis adsorption spectrum with the presence of TYL in DNA solution, and they weakened as the DNA concentration increased. The Raman spectrum intensities of characteristic peaks in the mixed solution were weaker than that of pure TYL solution, and the peak intensity increased with increasing DNA concentration. Even a part of TYL characteristic peaks disappeared in the mixed solution. These results indicated that the pyran and macrolide of TYL might intercalate into the base pair plane of DNA. In addition, electrostatic attraction between TYL and DNA and interactions among TYL molecules may also play a role in the interaction mechanism. However, the double helix structure of DNA was not subject to the interaction of TYL.
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Abstract:      This paper presents a two-dimensional finite element time domain (FETD) algorithm for simulation of ground penetrating radar (GPR) on dispersive and lossy media. The medium of linear dispersion is modeled by a multi-pole Debye model, which is incorporated into the FETD scheme through the Fourier transform. We apply the finite element Galerkin method to discretize the computation domain using triangular elements. A perfectly matched layer is extended to match the dispersive media and is used as an absorbing boundary condition to truncate the computation domain. The proposed FETD algorithm is proven to have comparable accuracy with the finite difference time domain (FDTD) method by comparing the simulated electromagnetic waves propagating in a homogeneous dispersive medium with the corresponding analytical solution. At an expense of computational costs, the FETD approach can yield more accurate results when simulating a complex geometry than the FDTD approach, which suffers from the staircase error. Moreover, we analyze the influence of material dispersion on GPR data acquired by different survey geometries. The results demonstrate that material dispersion will bring a great challenge for quantitative interpretation of GPR data. Numerical simulation of GPR data with dispersion does help in accurate interpretation of GPR data.
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Abstract:      The superiority of asymmetric gemini surfactant over the symmetric one is unveiled in case of organo-vermiculite (organo-Vt) for the first time. A common asymmetric gemini surfactant [C22H45(CH3)2N+(CH2)2N+(CH3)2C10H21]Br2 (marked as 22-2-10) was adopted as modifier onto the vermiculite (Vt) to prepare adsorbent targeted at methyl orange (MO) and p-chlorophenol (PCP) in single and/or binary systems. The superiority of surfactant asymmetry on the structure of organo-Vt adsorbents was disclosed by larger interlayer spacing, more modifier loading, higher surfactant availability as well as the stronger adsorption capacity of organo-Vt modified by 22-2-10 (22-2-10-Vt) compared with organo-Vt modified by the corresponding symmetric modifier [C16H33(CH3)2N+(CH2)2N+(CH3)2C16H33]Br2 (16-2-16-Vt). Effective retention of MO (142 mg g−1) and PCP (85 mg g−1) in single system were fitted by the pseudo-second-order, Langmuir and intra-particle diffusion models. Particularly, organic-matter-corrected sorption coefficient (KOM) was introduced to verify the partition process, which was found dominant in the adsorption processes and further promoted by hydrogen bond, intermolecular interaction and π-π interactions. The practical feasibility of 22-2-10-Vt was achieved in binary system, where the total adsorbate retention (0.74 mmol g-1) was higher than that in single systems (0.54 or 0.31 mmol g-1 for MO and PCP, respectively). An orderly gradient adsorption process was proposed in the binary system due to the stronger hydrophobicity of MO than PCP. The adsorbed adsorbents were regenerated by ethanol at least for three cycles in binary systems. The results obtained could not only throw lights on asymmetric modifiers and the related analogues, but also extend to the feasibility of organo-Vts in the multi-component water environment.
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Abstract:      It is a textbook knowledge that protein photoluminescence stems from the three aromatic amino acid residues of tryptophan(Trp), tyrosine (Tyr), and phenylalanine (Phe), with predominant contributions from Trp. Recently, inspired by the intrinsic emission of nonaromatic amino acids and poly(amino acids) in concentrated solutions and solids, we revisited protein light emission using bovine serum albumin (BSA) as a model. BSA is virtually nonemissive in dilute solutions (≤0.1 mg mL−1), but highly luminescent upon concentration or aggregation, showing unique concentration-enhanced emission and aggregation-induced emission (AIE) characteristics. Notably, apart from well-documented UV luminescence, bright blue emission is clearly observed. Furthermore, persistent room-temperature phosphorescence (p-RTP) is achieved even in the amorphous solids under ambient conditions. This visible emission can be rationalized by the clustering-triggered emission (CTE) mechanism. These findings not only provide an in-depth understanding of the emissive properties of proteins, but also hold strong implications for further elucidating the basis of tissue autofluorescence.
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Abstract:      In this paper, we investigate the problem of distributed ferrying transmission in UAV-assisted device-to-device (D2D) communication networks. When drones are performing tasks with given trajectories, terrestrial communication devices can select them for loading data opportunistically, and then drones will offload the data to corresponding receivers in the appropriate later time. For the dynamic multi-device network, there are composite optimization problems including competition of drone selection, time allocation of data loading and offloading, as well as limited channel access. Due to the distributed feature, devices share resources through independent perception and decision making. Therefore, a dynamic hierarchical game is designed for the problem of joint UAV allocation and channel access. Specifically, a predictable dynamic matching market is constructed to address the problem of UAV selection and time allocation, while the problem of channel access is studied by the congestion game. Based on the game model, a distributed hierarchical algorithm is proposed and the property of convergence is discussed. Simulation results confirm that the effective selection of data ferrying approach can improve the transmission performance significantly, while unreasonable optimization approaches may lead to the decline of the transmission performance.
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Abstract:      Message interaction among neighborhood is necessary for unmanned aerial vehicles (UAVs) and Time Division Multiple Access is a feasible implementation by which each UAV broadcasts in one dedicated slot. However, the dynamic character requires the access process fast and the constrained energy limits the feedbacks during the process uninformative. Therefore, this article focuses on the slot access problem in UAV swarms. To be energy saving, a collision discovery method which is independent of valid information is designed to play the role of feedback. Furthermore, considering the decentralized structure, the slot access problem is formulated as a game model. To reach the Nash Equilibrium of the game fast, a synchronous and uncoupled learning algorithm is proposed to, in which all UAVs update simultaneously based on the information they obtain. The algorithm releases the requirement for a scheduler or a common control channel and is therefore applicable in UAV swarms. Simulation results verify the effectiveness of the proposed method and some investigations about the requirement for the number of slots are made.
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Abstract:      N-nitrosamines in water have drawn significant concerns for the health of water consumers due to their carcinogenic properties. N-nitrosamines are formed during disinfection of wastewater as well as different industrial and agricultural processes. This study characterized the N-nitrosamines compositions in eleven different wastewaters in the Pearl River Delta (PRD) in Southeast China, and the spatial distributions and the abundances of N-nitrosamines in the Pearl River water were detected. The results indicated that five N-nitrosamines species, including N-nitrosodimethylamine (NDMA), N-nitrosodiethylamine (NDEA), N-nitrosopyrrolidine (NPYR), N-nitrosomorpholine (NMOR) and N-nitrosodibutylamine (NDBA) were found in the industrial wastewater samples in the PRD. Remarkably high concentrations of NDMA (up to 4000 ng/L) were found in the wastewaters from the textile printing and dyeing as well as the electroplating, whereas NDMA, NDEA and NMOR were detected in the domestic wastewaters at concentrations lower than 15 ng/L. Moreover, we found that certain treatment processes for the electroplating wastewater could form a significant amount of NDMA, NPYR and NMOR. Analyses of the Pearl River water samples showed occurrences of different N-nitrosamines species, including NDMA (5.7 ng/L), NDEA (1.7 ng/L), NPYR (2.2 ng/L), NMOR (2.2 ng/L) and NDBA (4.9 ng/L). The abundances of N-nitrosamines species varied spatially due to the inputs from the different sources. Thus, our study provides unique and valuable information for occurrences, abundances and source characteristics of N-nitrosamines in the PRD.
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Abstract:      Ion migration is a fundamentally important process upon activation by external temperature or an electric field in ionic conductors, and it is also common in opto-functional materials like lasing glass caused by heat accumulation. It is prerequisite to investigate the thermal-driven ion migration process, analogous with the defect generation or annihilation. An optical approach with upconversion (UC) luminescence of Er3+ is used to reveal the ionic migration state and the jumping distance in the Na+-conducting glass of Yb3+/Er3+-doped SiO2-CaO-Na2O. The apparent break point at ∼150 °C in the intensity ratio of green and red emission versus temperature can show the ignition of Na+ motion, as evidenced by various characterization techniques. And this should be ascribed to a distinct non-radiative rate from the green emitting level to red emitting level versus temperature in the ionic migration state of glass. The Na+ jumping distance is ∼1.8 Å estimated by using the electric method, roughly coincident with the result deduced by the optical sensing approach. The dynamic migration of Na+ would adjust the bond angle and bond length of the Si-O bridging network and relax the mother host structure of the glass, according to the 29Si nuclear magnetic resonance data. This research gives an alternative perspective on thermal-activated ion migration via an optical approach.
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Abstract:      In this article, we study complete and complete moment convergence theorems for arrays of rowwise negatively dependent random variables under the sub-linear expectations. The complete and complete moment convergence theorems in the sense of non-additive capacities are established for arrays of rowwise negatively dependent random variables. Our result improves the corresponding result of Wang et al. relative to the classical probability space.
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Abstract:      Metal nanoclusters have a certain rigidity due to their specific coordination patterns and shapes; thus, they face extreme difficulty in folding into a specific direction to form a double-helix structure and in further interconnecting to form metal–helix frameworks (MHFs). To date, no MHFs have been produced by the formation of heterometallic clusters. Selecting the appropriate "bonding molecules" to bond metal nanoclusters in a specific multiple direction is one of the most effective strategies for designing synthetic MHFs. In this study, we realized for the first time the control of different orientations of μ3-NO3− to join heterometallic clusters (Cu10Dy2) and subsequently form a left-handed double helix chain, which further joins to form MHFs. In the structure of the MHFs, four different directions of bridging μ3-NO3− exist, three of which are involved in the linkage of the double-helix chain. Each μ3-NO3− is connected to three adjacent Cu10Dy2. Herein, we extend a new method for designing synthetic double-helix structures and MHFs, thereby further laying the foundation for the development of similar DNA double-helix structures and nucleic acid secondary structures in vitro.
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Abstract:      Chemical looping steam reforming (CLSR) is a novel technology for hydrogen production using metal oxide as an oxygen carrier (OC). During the CLSR, the OC (MeO) is first reduced to the final state (Me) by fuel, and then the reduced OC (Me) decomposes the water vapor to produce hydrogen, while it recovers part of the lattice oxygen to the intermediate state (MeO1-δ); finally, the intermediate OC recovers the remaining lattice oxygen into the initial state (Me) under air atmosphere. This work is to explore the reactivity of NiFe2O4 OC during the CLSR based on the thermodynamic predictions and experimental analysis. The thermodynamic analysis shows that the metallic Fe can reduce steam (H2O) to produce H2, and it can recover part of the lattice oxygen into FeO/Fe3O4 species, while the metallic Ni cannot recover lattice oxygen under steam atmosphere. The TG experiments show that sequence of H2 production capacity of four reduced OCs is described as follows: metallic Fe > Fe(Ni) alloy > mixture of metallic Fe and Ni ≫ metallic Ni. The H2 production capacity of the OC mainly depends on its reduction state. A more drastic reduction degree of OC implies a higher production capacity of H2. Compared with the Fe2O3, the NiFe2O4 is more suitable for the CLSR because it has the strongest oxidation performance, facilitating deep reduction of OC in a relatively short reaction time. Because of the formation of a good dispersibility between the iron atom and the nickel atom, introduction of the inert alumina can effectively inhibit collapse of the spatial structure and sintering of the single NiFe2O4, evidently improving the reactivity and recyclability of the OC particles. The H2 production capacity of the mixed OC (NiFe2O4 + Al2O3) was stable at ∼400 mLH2/gOC within the 20 cycles. XRD patterns show that a part of Ni0 can recover lattice oxygen even under steam atmosphere due to the presence of the synergistic effect of Fe-Ni. Consequently, the NiFe2O4 is a good OC candidate for H2 production during the CLSR.
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Abstract:      This paper mainly investigates the unmanned aerial vehicle (UAV) communication networks under the threat of a static malicious jammer. While taking the flying process of the user (UAV transmitter-receiver pair) into consideration, we propose a joint power and trajectory optimization method. Moreover, a Stackelberg framework is formulated to solve the proposed optimization problem. In addition, a joint power and trajectory optimization algorithm (JPTOA) based on best-response (BR) is designed to obtain the user's strategy as well as Stackelberg equilibrium (SE) in each time stage. Furthermore, as an extension of single stage optimization, the I-step exploration and one-step decision (IEOD) scheme is designed to enhance the user's cumulative utility. Finally, simulation results are presented to show the performance of the proposed JPTOA scheme.
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Abstract:      Antifouling and selectivity are major challenges for membrane separation technology. Herein, a polypyrrole-dodecylbenzene sulfonate (PPy-DBS) membrane with tunable pores is fabricated to alleviate pore blocking and achieve selective separation. The insertion/extraction of ions during the electrical redox process causes the change of PPy-DBS volume, so that the membrane pores can be tuned in situ by applying an external redox potential. The pore size of a fouled membrane is enlarged under an oxidation voltage, then the membrane is backwashed to eliminate foulants in the pores, after which membrane pore size is recovered under a reduction voltage. Thus, membrane fouling can be effectively alleviated by adjusting the membrane pore size combined with cleaning. The specific flux of PPy-DBS membrane increased by 21.91% after applying the voltages and backwashing, and it exhibits great recycling performance. Moreover, the distribution of humic acid macromolecules in the permeate significantly decreased, proving the enhanced sieving effect of smaller membrane pores under negative voltage. This study provides an intelligent strategy for fouling prevention and selective separation in water treatment.
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Abstract:      The normal fault segmentation and its propagation and evolution mechanism can be summarized as relay structure model in normal fault. In this paper, the propagation and development mechanism of normal fault relay structure are summarized from three aspects, fault block deformation, fault propagation and fracture mechanics. The relay ramp can be divided into outward-dip relay ramp and inward-dip relay ramp, and deformation of relay ramp is following the fault displacement transfer, the surveyed distance-displacement graphs reveal the deformation characteristics of relay zone. There are many ways of normal fault propagation, including tip-to-parent connection, isolated-to-isolated fault linkage and normal fault arrays propagation; and the relay structures can be formed by one or several different processes. Relay structure in normal fault developing in 3D space can fully describe the space distribution of relay structure and the fracture mechanics of fault border with radiation propagation direction of fault surface. In extension tectonic setting, the relay structure in normal fault is a significant structure form which generally controls the hydrocarbon and metallic resources. The role of the evolution of normal fault relay structure in SEDEX-type deposit and the related ore-controlling fracture was preliminarily discussed, especially in terms of metallotectonics.
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Abstract:      The layer-structured perovskite Bi4Ti3O12 is a well-known lead-free ferroelectric and piezoelectric material with potential applications in both non-volatile memory devices and high-temperature sensors. In this paper, high oxide ion conductivity is observed for modified Bi4Ti3O12-based ceramics, and their associated oxygen transport mechanism is investigated systemically. Impedance data and dc conductivity as a function of oxygen partial pressure reveal that Bi4Ti3O12 shows mixed oxygen ion and hole conduction. Bi deficiency in the starting composition leads to no change in the conduction mechanism and no significant increase in bulk conductivity (σb). Interestingly, high oxide ion conductivity is achieved with further Mg2+ acceptor doping at the B site. The optimum composition with a nominal formula of Bi3.88Ti2.92Mg0.08O11.74 exhibits a high σb of ∼10-2 S cm-1 and a high ionic transport number (tion) of ∼0.92 at 650 °C, which are well comparable to those of leading solid oxide electrolyte materials. Furthermore, this composition shows extremely low conductivity degradation at 450 °C, 600 °C and 700 °C. The present work opens up new horizons for Bi4Ti3O12 as an oxide ion conductor in addition to ferroelectric- and piezoelectric-based applications.
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Abstract:      Persistent room temperature phosphorescence (p-RTP) of pure organic compounds is drawing much attention due to its unique advantages and promising applications in anticounterfeiting, encryption, bioimaging, etc. Achieving efficient p-RTP, however, remains challenging. In this contribution, we designed and synthesized three benzoic acid-carbazole conjugates, 4-BACZ, 3-BACZ and 2-BACZ, with strong hydrogen bonding and a dimer structure in their crystals. Compared with their ester counterparts, whose highest RTP efficiency (Φp) is 2.6%, these acids exhibit significantly boosted Φp of 6.9%, 3.4% and 2.6% for 4-BACZ, 3-BACZ and 2-BACZ, respectively. Such enhancement should be ascribed to the effective and abundant hydrogen bonding in the crystals, which significantly depressed the vibrational dissipation. This effect is also confirmed by the theoretically calculated much lower reorganization energies. These crystals are also readily fabricated into biocompatible nanoparticles (NPs) with an inherited p-RTP characteristic. Such a p-RTP feature of the crystals and the NPs makes them highly promising for versatile applications. Herein, the application of these materials in anticounterfeiting and high resolution in vivo afterglow bioimaging is demonstrated.
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Abstract:      Blasting is commonly adopted prior to subway tunnel construction to deal with the boulders in weathered granite formations, which inevitably exercise disturbance on surrounding soils. In order to investigate the influence of blast loading on the mechanical behavior of granite residual soil, a series of dynamic impact tests under various impact rates, frequencies, blast peak stresses and effective confining pressures were carried out. And the development of excess pore water pressure, axial deformation and failure mode were analyzed. The results indicated that the rearrangement of soil particles caused by impact loading will increase effective internal friction angle. However, the original structural strength of soil will be damaged and more cracks emerged at the same time. The critical values for blast peak stress and frequency were suggested. When blast peak stress and frequency exceed the critical value, the strength of soil softens and the deformation increases. Under low confining pressure, dilatancy and shear band failure were observed. Furthermore, three failure modes of granite residual soil under blasting impact loading were proposed. Severe impact damage will be caused under low frequency or high blast peak stress impact conditions. The frequency of 3 Hz and the blast peak stress of 400 kPa are the critical conditions that determine whether the soil is metastable or seriously destroyed. More attentions should be paid to the hazards caused by blasting impact with the low frequency and high blast peak stress in granite residual soil in Xiamen. This research can provide parameters for the boulder treatment in soil formations disturbed by blasting.
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Abstract:      This study proposes a model to measure the real and imaginary parts of the permittivity of a dielectric material using the S -parameters of a coplanar waveguide (CPW), and discusses the detailed derivation and application of the proposed model. Based on this model, the permittivity of the substrate material is calculated at 200 GHz using the measured S-parameters of the CPW. The calculated result agrees well with the theoretical value. The proposed model can be employed to characterize the dielectric properties of many materials within the sub-terahertz frequency regime.

© 2019, Chinese Lasers Press. All right reserved.

Number of references:      16

Main heading:      Dielectric materials

Controlled terms:      Conformal mapping -  Coplanar waveguides -  Permittivity -  Scattering parameters

Uncontrolled terms:      Conformal transformation -  Coplanar wave-guide (CPW) -  Real and imaginary -  Sub-terahertz -  Substrate material -  Terahertz technology -  Theoretical values

Classification code:      703.1Electric Networks -  708.1Dielectric Materials -  714.3Waveguides

Numerical data indexing:      Frequency 2.00e+11Hz

DOI:      10.3788/CJL201946.0614037

Database:      Compendex

29. 

Title:      Adaptive Neural Control with Prespecified Tracking Accuracy for a Class of Switched Systems Subject to Input Delay

Accession number:      20193007236745

Authors:      Zhang, Xu1 ; Wu, Jian2 ; Ai, Wu3 ; Li, Jing4 

Author affiliation:      1 School of Mathematics and Computation Science, Anqing Normal University, Anqing; 246133, China

2 University Key Laboratory of Intelligent Perception and Computing of Anhui Province, Anqing Normal University, Anqing; 246133, China

3 College of Science, Guilin University of Technology, Guilin, China

4 School of Mathematics and Statistics, Xidian University, Xi'an; 710071, China

Corresponding author:      Wu, Jian (jwu2011@126.com)

Source title:      Complexity

Abbreviated source title:      Complexity

Volume:      2019

Issue date:      2019

Publication year:      2019

Article number:      6920372

Language:      English

ISSN:      10762787

E-ISSN:      10990526

Document type:      Journal article (JA)

Publisher:      Hindawi Limited, 410 Park Avenue, 15th Floor, 287 pmb, New York, NY 10022, United States

Abstract:      This paper is concerned with the adaptive tracking control design for a class of uncertain switched systems subject to input delay. Unlike the existing results on uncertain switched systems, the new proposed control scheme ensures that the tracking error converges to the accuracy given a priori according to the requirement. To achieve this aim, some nonnegative switching functions are introduced to replace the conventional Lyapunov function. In addition, neural networks are used to approximate the unknown simultaneous domination functions. By combining the backstepping technique and some common nonnegative switching functions, a stable adaptive neural controller is established. It can be shown that the closed-loop system is semiglobally uniformly ultimately bounded (SGUUB) and the tracking error satisfies the predefined accuracy. The effectiveness of the proposed control scheme is verified by a simulation example.
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Abstract:      As a crucial parameter in land surface systems, soil moisture plays an important role in surface energy balance studies, environmental detection, and global climate change research. Remotely sensed data have been used for estimating soil moisture through different approaches, which has resulted in many achievements. Previous studies showed that the land surface temperature (LST) vegetation index method (LST-VI method) can obtain surface soil moisture with remote sensing sources, and it is relatively simple and easy to operate at a regional scale. However, one thorny difficulty is the dry edge determination from the LST-VI feature space. In this study, a remote sensing method is proposed to determine the theoretical dry edge from the LST-VI scatter plots, which do not require any ground measured auxiliary data. Based on the surface energy balance principle, this method derived the maximum LSTs for bare soil and full vegetation cover using MODIS products. The air temperature is parameterized by the LST using a semiempirical formula as the theoretical wet edge. The estimated soil moisture is validated by in situ measurements at a comprehensive weather station of Yucheng. The coefficient of determination is ∼0.60, and the root mean square error is about 0.08 m3 / m3. The relevant key parameters in determining the dry edge are also validated from the meteorological observation. The air temperature and net surface shortwave radiation flux all reach a very high level, with an RMSE of 3.75 k and 49.3 W m- 2, respectively. The results demonstrated that the proposed method can derive the accurate dry edge to estimate soil moisture from the remote sensing data, which will provide great help for future studies of soil moisture estimation using remote sensing techniques.
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Abstract:      Electron transfer capacities (ETC) of humic-like acids (HLA) and their effects on dechlorination are dependent on their redox-active properties. Aging and minerals can affect the chemical compositions and structures of HLA. However, the underlying mechanism and the impacts on the dechlorination capacities of HLA are poorly understood. We investigated how redox properties change in association with the intrinsic chemical natures and exterior minerals of the HLA extracted from landfilled solid wastes. Furthermore, the ETC of the landfill-derived HLA could be strengthened by increasing landfill age and demineralization, thereby facilitating the dechlorination of pentachlorophenol (PCP). The HLA molecules started to polymerize aromatic macromolecules during landfilling, leading to an increase in ETC and dechlorination capacities. Macromolecular HLA were dissociated to smaller molecules and exposed more aromatic and carboxyl groups when separated from minerals, which enhanced the ETC and the dechlorination abilities of the HLA. Microbial-mediated dechlorination was an effective way to degrade PCP, and almost 80% of the PCP was transformed after 40 days of demineralized HLA and Shewanella oneidensis MR-1 incubation. The demineralization and aging further facilitated the microbial-mediated PCP dechlorination. The findings provide a scientific base for improving in-situ bioremediation of chlorinated compound-contaminated soils using freshly synthesized HLA.
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Abstract:      Tremendous amounts of food wastes are produced in China, and the conventional treatment by landfilling and incineration approaches poses serious environmental and social threats. Carbonization of food waste into value-added bio-solid is a feasible and potential alternative method for its sustainably recycle. Very limited information is available on the variation in biochar and hydrochar produced from food waste. In this study, five typical food waste types (eggshell, fish residue, breadcrumb, cooked rice and mixed food waste) and seven temperatures (200, 300, 400, and 500 °C for pyrolysis and 200, 250, and 300 °C for hydrothermal carbonization) were used, and physicochemical characteristics of the biochars and hydrochars were characterized. The main mass loss occurred centering at the temperatures of 270–320 °C, and 400 °C was a critical temperature for a complete decomposition. Physically, hydrochars showed spherically shaped morphological features in comparison with the pore and crack structures of biochars. Specific surface areas were generally low (<2 m2/g) for biochar and hydrochars produced from food wastes, except for biochar produced from mixed food waste at 500 °C (18 m2/g) and hydrochars produced from cooked rice at 300 °C (54 m2/g). In terms of chemical properties, hydrochars differed in pH, functional groups, elemental composition, proximate analysis compared with biochars. Hydrochars showed similar functional group types to that of biochars at low peak temperatures (≤300 °C), but the functional groups for biochars nearly disappeared at higher temperatures (≥400 °C). Hydrochars showed lower polarity and aromaticity than that of biochars. Hydrochars showed a lower pH and ash content than biochars due to the washout of inorganic components during hydrothermal carbonization. The results from this study proved the feasibility of recycling food wastes through pyrolysis and hydrothermal carbonization, and provided basic information for their potential utilization.
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Abstract:      The reduction process of pre-oxidized ilmenite concentrate powder in 30%CO–70%N2 atmosphere was characterized by thermogravimetric and differential thermogravimetric (TG-DTG) analysis system at the temperature from 1073 to1223 K. The isothermal reduction results show that the reduction process is divided into three stages and the corresponding apparent activation energies are obtained by iso-conversional method and model-fitting method, respectively. For the first stage, the conversion degree increases sharply with increasing time, and the reduction process is controlled by the random nucleation and subsequent growth model (A2 model). For the second stage, the conversion degree increases slowly with increasing time, and the reduction process is controlled by the diffusion of carbon monoxide in the reduced layer (D1 model). For the third stage, the reduction processes at different temperatures are controlled by the diffusion of carbon monoxide in the reduced layer (1073 K and D1 model), phase boundary chemical reaction (1123 K and R2 model), random nucleation and subsequent growth (1173 to 1223 K, A2, and A3 models), respectively. For the whole reduction process, the apparent activation energies obtained by iso-conversional method and model-fitting method are 71.72 and 31.92 kJ mol−1, respectively.
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Abstract:      As one of several known magmatic sulfide deposits that formed in the Neoproterozoic in China, the magmatic evolution and tectonic setting of the ore-forming plutons in the Baotan area of northern Guangxi are highly debated. The study carried out an integrated analysis of petrography, zircon U-Pb dating, geochemistry for the Disu ultramafic-mafic complex. The results show that the complex developed three magmatic pulsations: pyroxenite, pyroxene peridotite-olivine pyroxenite-pyroxenite-grabbo and diorite, and the sulfide ore occurs at the bottom of the former two pulsations. Zircon U-Pb age 857±8 Ma of diorite constrains the ore-forming time to the Early Neoproterozoic; Mg# of the complex is 71.91~80.07, with an m/f ratio of 2.56~4.02, and content of MgO is negatively correlated to Al2O3 and CaO. The rare earth elements (REE) patterns show enriched light rare earth elements (LREE) and flat heavy rare earth elements (LREE). The complex is characterized by enrichment in large ion lithophile elements (LILE, such as Rb, Th, U) and pronounced depletion in high field strength elements (HFSE, such as Nb, Ta, Ti), which are similar to that of subalkaline continental arc basalt. And δ34S values of sulfide range from 2.3‰ to 3.8‰, obviously different from the value (-1.57‰ to +0.60‰) of MORB. Rock assemblages and geochemical characteristics indicate that primitive magma of the Disu mafic-ultramafic complex sourced from partially melted lithosphere mantle which has been modified by crustal contamination and fluid metasomatism. Thus, the Cu-Ni deposits in the Baotan area formed in a subduction setting. Crustal contamination and fractional crystallization during the magmatic emplacement were the main factors to promote sulphur saturation and sulfide segregation of mafic-ultramafic magma in the Baotan area of northern Guangxi.
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Abstract:      Public bicycles are a healthy and environmentally friendly means of transportation that facilitates people's travel. However, due to the uncertainty of urban travel, especially the tidal phenomenon, public bicycles often "difficult to borrow a car" and "return the car". This will result in unreasonable distribution of the site during the operation of the public bicycle system, unbalanced bicycle processes at various sites during peak hours, and unbalanced operation and management, which restricts the development of public bicycles. This paper uses the data of the San Francisco Bay Area as the experimental data of this paper, using Spark SQL and Spark Dataframe to analyze the use of public bicycle users and sites, according to the impact of different user types on the use of public bicycles, using K-means clustering algorithm Analyze the use of the site. Based on the Spark MLlib machine learning library, the gradient usage algorithm is used to predict daily usage.
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Abstract:      This paper considers the task of indoor subarea localization by acoustic sensing. In many practical scenarios, such as ordinary office rooms, subarea localization based on a single acoustic property without subsidiaries is always tricky due to similar space physical structures. To combat the indoor subarea localization problem without any dedicated devices, we propose a framework allowing the ordinary smartphone to quickly and easily determine its indoor subarea location. The proposed structure is to first construct the multidimensional fingerprint of each environmental background audio in a room using the auditory scene analysis method; then extract the room-level fingerprint by the acoustic background spectrum method, and cluster the subarea-level fingerprints using the Pearson correlation coefficient technology; subsequently, together with the offline stage long short-term memory recurrent neuron network and online stage least variance algorithm, the effective indoor subarea localization was achieved; finally, the localization results are presented not only in text form but also in a privacy-protected color sound pattern which is built by chroma DCT-reduced log pitch. Our experiments with real-world audios, which include 96-h environment background audios of 14 different rooms, presents that the room-level localization accuracy was higher than 90% and the subarea-level accuracy could be up to 97.64%. These results strongly proved that the proposed framework could perform well even in small complicated rooms.
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Abstract:      A field monitoring program on an experimental low-rise building with gable roof has been established and implemented at a typhoon-prone area in China. This paper presents the field measurements obtained during two tropical cyclones in 2009. The characteristics of near-ground winds during the tropical cyclones are reported and discussed, including wind velocity spectra and profiles of mean wind speed, turbulence intensity, and turbulence integral length scale. This paper focuses on analysis of the external surface pressures measured on the central cross section of the gable roof for winds normal to the ridgeline. Pressure coefficients, probability density functions, and power spectra of the measured wind pressures are analyzed in detail. In addition, wind tunnel experiment of pressure measurements on a 1:50-scaled model of the experimental building is conducted. Comparison of the field measurements and the model test results is then performed. The paper aims to provide reliable full-scale measurements for further understanding of wind pressures on the roof of a typical low-rise building during tropical cyclones and as benchmarks for comparisons with wind tunnel experimental and numerical simulation results.
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Abstract:      Rock deformation may produce anisotropy, thus, seismic anisotropy contains deformation of the crust and upper mantle. Based on teleseismic SKS and Pms phases recorded by permanent broadband stations in Gansu and Qinghai provinces in the northeastern margin of the Tibetan Plateau, shear-wave splitting analysis is made to investigate the seismic anisotropy of crust and upper mantle in this region, which permits to infer the related deformation mechanism. This study obtains 230 pairs of splitting parameters at 56 stations using the minimum transverse energy method and rotation correlation method jointly from teleseismic SKS phase. The splitting parameters of crustal anisotropy were also revealed by the data from 24 stations using the sinusoidal moveout of the P-to-S converted phase from the Moho (Pms) in receiver functions. The matches and mismatches between observations at the surface and those from deep structures provide critical clues regarding the nature of the geodynamic process. Our shear-wave splitting results show that the average fast polarization directions of SKS and Pms are 123° and 132°, respectively. The NW-SE directed fast directions of crust and upper mantle are generally consistent with the main active structures on the surface, suggesting a vertically coherent deformation within the lithosphere. The average splitting times of SKS and Pms are 1.0 s and 0.6 s, respectively, indicating that crustal anisotropy appears to play an important role in explaining the amount of SKS splitting times. The fast directions of SKS and Pms near the Kunlun fault are approximately parallel to its strike, which suggests that the Kunlun fault cut through the lithospheric mantle. However, the angle difference between the fast directions of SKS and Pms at the eastern Altyn Tagh fault implies the fault is a crustal-scale structure at its eastern end.
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Abstract:      In the solution-assisted laser processing technology, the motion characteristics on the target surface layer have a significant effect on the machining effect. Based on the hydrodynamics, to water-assisted devices in the water-assisted laser processing, the flow field characteristics of the fluid above the target are simulated by Fluent software. The influence of the water layer thickness on the water-assisted laser processing was analysed from the view of the water layer characteristics and the water-assisted laser processing technology was used to optimize by the liquid layer parameters. Simultaneously, the experiment of water-assisted laser processing was carried out, the etching depth, etching width and heat affected zone (HAZ) parameters were tested in the process with different liquid layer thickness, and the reason of the water flow characteristics influence on machining effect was analysed. Water layer flow analysis and experimental studies have shown, the water layer is laminar flow in the water layer thickness of 1 mm, the water layer is the most stable, and it is the most suitable for closed underwater laser processing. At the same time, the experimental results also verify the simulation results of flow field characteristics. This study provides a new idea for selecting the thickness of liquid layer, the location of the workpiece and selecting the inlet speed of fluid in the water-assisted laser processing.
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Abstract:      The solar power generation includes certain randomness and volatility, coupled with dynamic load involved in power fluctuations, which renders microgrid having certain unplanned instantaneous power during the process of real-time operation, so as to affect the stability of DC bus voltage. This paper, through constructing a model of off-grid photovoltaic DC microgrid under impact load characteristics, aiming at the fluctuate problems of the DC bus voltage caused by impact load, puts forward a fast response of hybrid energy-storing system composed of supercapacitors and batteries and superiors peak regulation capability to shave the peak and fill the valley of the microgrid. The researches on the strategy of double closed-loop voltage stabilization of blended energy storage system are made and the shortcomings of the double closed-loop voltage control of voltage and electricity are analyzed. And based on this, the tactics of new and double closed-loop voltage control of inner ring of power and the energy outer ring of DC bus capacitance are put forward and examined by simulation and experiment. The experiments prove that this method can more effectively suppress the influence of the fluctuations of impact load power on the DC bus voltage and further improves the system's stability.
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Abstract:      The effects of NaCl solution on the swelling characteristics of bentonite with different initial water contents are investigated by performing a series of wetting tests and nuclear magnetic resonance tests. The test results indicate that when the initial content is less than 10%, the optimal T2 do as not change with the increasing initial water content, and according to the relation between T2 and the radius of water, the soil has only strongly bound water. That is to say, the strongly bound water content is about 10% for the bentonite, which is the similar to that by other methods, thus the nuclear magnetic resonance can determine the water content of strongly bound water. The wetting test results indicate that when the initial water is less than 10%, the NaCl solution has no effects on the swelling. When the initial water content is larger than 10%, the swelling strain decreases with the increasing NaCl solution concentration. The reasons for the above results are as follows: when the soil has only strongly bound water, it generates cationic hydration to increase in the fixed charge density of soil after immersed by the NaCl solution. It results in an increase in the swelling pressure, and thus results in the increasing swelling strain. The thickness of diffuse double layers and the swelling pressure decrease with the increasing NaCl solution concentration.
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Abstract:      The authors regret an error in the published article. The phrase "In contrast, the ΔGFE-AFE for the FE-to-AFE phase transition is flattened, corresponding to decreased EA" should instead have read as follows: "The ΔGFE-AFE for the FE-to-AFE phase transition, in contrast, is flattened, which also contributes to increased EA". The Royal Society of Chemistry apologises for these errors and any consequent inconvenience to authors and readers.
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Abstract:      Magnetic and electric properties (such as low field relative permeability and resistivity) are sensitive to changes in both steel microstructure and temperature. Recently an electromagnetic (EM) sensor system (EMspec™) has been installed to non-destructively on-line monitor the phase (microstructure) transformation in strip steels during the cooling process after hot rolling. To use an EM system to provide dynamic control via varying the cooling strategies or heat treatment using sensor feedback, which can give higher quality steel products with excellent mechanical properties at reduced cost, requires accurate interpretation of the EM sensor signals and predictive capability of the signals from desired microstructures at the relevant temperatures. A 3D FE model is reported here that allows the EMspec™ sensor output (Zero Crossing Frequency, ZCF) to be related to the steel microstructure (phase fraction) using the relationships between permeability and resistivity with microstructure and temperature. The model has been verified by room temperature measurements on various steel grades samples (varying microstructure and strip thickness). High temperature experimental tests have been carried out using a lab-based furnace and run-out table (ROT) with cooling system, mimicking the real-time monitoring of phase transformation of steel strip products. The experimental results have been compared to predicted sensor signals for the known transformation behaviour, determined independently using dilatometry. In this paper the process by which the model can be used to predict the ZCF values for different transformation behaviour, for example different ferrite fractions prior to bainite/martensite formation in a two phase steel, which in turn can be used to control the cooling strategy to achieve a desired microstructure and mechanical properties is discussed.
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Abstract:      This paper presents a model for analyzing the seismic response of long-span bridges under oblique P-wave incidence. The model considers local topographical effects, soil nonlinearity and soil–structure interaction. Development of the model involves in application of the equivalent linear method to derive two-dimensional nonlinear free field site response, application of the equivalent load method for seismic wave input through viscous-spring artificial boundaries, and formulation of the dynamic response equation for the soil–bridge system. The two-dimensional nonlinear free field site response under oblique wave incidence is verified using a numerical example. The verification shows that the model is reliable and with high accuracy. The model is implemented into commercial software ANSYS for seismic analysis of a long-span bridge. The effects of angle of incidence, soil stiffness, local topography, and soil nonlinearity are explored by performing parametric studies. The parametric studies show that these factors may have significant impacts on structure response during earthquakes and shall be considered during seismic design of long-span bridges.
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Abstract:      Abstract: A system dynamics-based evolutionary game theoretical analysis is proposed to examine the impact of policy incentives, i.e., price subsidy and taxation preference on electric vehicles (EVs) industry development. Two case scenarios were used to distinguish policy performance by dividing it into a static and dynamic incentive. The result reflected that the game in implementation of the static incentive policy did not achieve stable equilibrium, indicating that such a policy is not effective for driving the development of the EVs industry. However, the game had stable equilibrium when dynamic incentive policy was implemented. The taxation preference had better performance in incentivizing EVs production than the direct subsidy. The study is expected to provide insight into policy making in the industrial transition toward low-carbon consumption. Limitations are given to indicate opportunities for further research. Graphical abstract: [Figure not available: see fulltext.].
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Abstract:      The tensile strength and incident angles play important roles in seismically induced slope failures. In this paper, a new criterion for tension–shear coupling is proposed based on several sets of relevant lab data and is verified using the experimental data provided by previous researchers. This criterion can perfectly depict the tension region as well as the compression region in the entire stress space. Moreover, the tension–shear criterion was converted into an expression that could be directly used in a numerical method, and it was verified by a numerical example. In addition, the SV-waves were input using the equivalent nodal force method based on a viscous-spring artificial boundary. This process was implemented by the ABAQUS software, and two numerical examples were used to verify this method. Subsequently, based on the proposed new criterion and input method, the impacts of the strength criterion and incident angles on an analysis of seismically induced slope failures were studied. The results indicated that the evaluation of the tension–shear region is extremely important in the analysis of the seismically induced slope failures. The tensile strength of the seismically induced landslides was overestimated by the calculation of Mohr-Coulomb criterion owing to the ambiguous description of the tensile failure or the tension-shear failure, the assessment of the slope stability was thus not conservative. The incident angles of seismic waves affected the travel path and the directivity of slope seismic responses; the sliding displacement of the slope side near the epicenter rose with increasing angles of wave incidence, the critical slip surface deepened, and the hazard aggravated. Therefore, it is important to introduce both the tensile strength and incident angles when evaluating the stability of slopes subjected to seismic loads.
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Abstract:      Lead-free dielectric capacitors with high energy storage density and temperature-insensitive performance are pivotal to pulsed power systems. In this work, a pronounced recoverable energy storage density (Wrec) was achieved in AgNbO3-based lead-free antiferroelectric ceramics, by aliovalent A-site Sm mediation. The Sm modification was found to alter the crystal structure and enhance the interaction among the ions by affecting the electronic structure, leading to improved antiferroelectricity. The Sm0.03Ag0.91NbO3 solid solution exhibited a superior Wrec of 5.2 J cm-3 with a high energy storage efficiency (η) of 68.5% at an applied electric field of 290 kV cm-1. Excellent temperature stability of Wrec with a minimal variation of less than 4% from room temperature up to 140 °C was also observed. Meanwhile, the Sm0.03Ag0.91NbO3 ceramic also exhibited an ultrafast discharge speed (∼20 μs) and high discharge energy density (4.2 J cm-3). Ginzburg-Landau-Devonshire (GLD) phenomenology revealed that the significantly stabilized antiferroelectricity and the cation disorder were responsible for the ultrahigh Wrec and η. The extraordinary energy storage performance indicates the SmxAg1-3xNbO3 system a promising candidate for advanced pulsed power capacitors. More importantly, the results show that aliovalent A-site engineering is an effective way to achieve high energy storage density.
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Abstract:      Due to the impact of partial shading, the mismatch phenomenon of photovoltaic array will appear, and the output efficiency greatly reduced. In view of the above questions, this paper made a comparative study on the output characteristics of photovoltaic arrays with different structures under different shading conditions. The results show that TCT structure is superior to other structures, especially under discrete partial shading conditions. On this basis, a method of shadow discretization was proposed and applied to the TCT structure. The simulation results show that the method can increase the maximum output power of PV array by about 20%. Compared with the modular and reconfigurable photovoltaic power generation system, the method is more easy to implement and lower cost.
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Abstract:      The reactions of dysprosium nitrate with the main ligand of tropolone (HL) in the presence of ancillary ligands of phenanthroline (phen) or 1,3,5-benzenetricarboxylic acid (H3BTC) gave three mononuclear complexes, [Dy(phen)2(L)(NO3)2] (1), [Dy(phen)(L)3]·H2O (2) and [Dy(H3BTC)(H2O)(L)3]2·3H2O (3). They present different sets of mixed ligands. The Dy(iii) ions are ten-coordinated to build a bicapped square anti-prismatic geometry for complex 1 and eight-coordinated in dodecahedral geometries for complexes 2 and 3. Their magnetic properties were investigated in detail. Complexes 1 and 2 are single ion magnets under an external field, and complex 3 is a single ion magnet under zero field. This revealed a tuning effect on the performances of single ion magnets from ancillary ligands. These experimental magnetic behaviours are supported by the results from ab initio calculations, including g-tensors, averaged transition magnetic moments, magnetic easy axes, and crystal field parameters.
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Abstract:      Identification of arc magmatic rock associations in a subduction zone has important implications for specifically revealing the geodynamic evolution of the subduction system. The closure time of the Bangong-Nujiang Tethyan Ocean and the detailed subduction processes have been hotly debated, hindering our understanding of the tectonic evolution of central Tibet. Here, we investigated the ca. 110-104 Ma Gerze lavas (basalts, basaltic andesites, andesites, dacites, and rhyolites) in southern Qiangtang. Fusion of slab fluid-metasomatized mantle wedge could yield the basalts, and such basaltic magmas, if contaminated with ancient basement orthogneisses, could have formed the andesites. The basaltic andesites with high Nb and Nb/La are similar to the Nb-enriched arc basalts and probably originated from slab melt-metasomatized mantle. The dacites were generated by fractional crystallization of the subducted mélange-derived intermediate magmas. The rhyolites have geochemical characteristics (high SiO2 and La/Yb; low MgO and Sr/Y) similar to those of Jamaican-type adakites and were possibly sourced from the subducted oceanic plateau at low pressures. The Gerze Jamaican-type adakites and Nb-enriched basalt association could imply intense slab-mantle interactions. The Gerze lava suites show clear arc affinities, indicating that oceanic subduction may have lasted until 100 Ma. Based on previous studies and a noticeable ca. 145-125 Ma magmatic lull in southern Qiangtang, we suggest that the Bangong-Nujiang oceanic subduction geodynamics involved normal subduction (170-145 Ma), flat subduction (145-125 Ma), and slab roll-back (125-101 Ma). Moreover, the flat subduction was most likely caused by subduction of the oceanic plateau. Therefore, we propose, for the first time, that Tethyan oceanic plateau subduction during the Early Cretaceous could explain the tectonic evolution of the Bangong-Nujiang Ocean and distinctive magmatism in southern Qiangtang, central Tibet.
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Abstract:      The Ice, Cloud, and land Elevation Satellite-2 (ICESat-2), which is equipped with the Advanced Topographic Laser Altimeter System (ATLAS), was launched successfully in 15 September 2018. The ATLAS represents a micro-pulse photon-counting laser system, which is expected to provide more comprehensive and scientific data for carbon storage. However, the ATLAS system is sensitive to the background noise, which poses a tremendous challenge to the photon cloud noise filtering. Moreover, the Density Based Spatial Clustering of Applications with Noise (DBSCAN) is a commonly used algorithm for noise removal from the photon cloud but there has not been an in-depth study on its parameter selection yet. This paper presents an automatic photon cloud filtering algorithm based on the Particle Swarm Optimization (PSO) algorithm, which can be used to optimize the two key parameters of the DBSCAN algorithm instead of using the manual parameter adjustment. The Particle Swarm Optimization Density Based Spatial Clustering of Applications with Noise (PSODBSCAN) algorithm was tested at different laser intensities and laser pointing types using the MATLAS dataset of the forests located in Virginia, East Coast, and theWest Coast, USA. The results showed that the PSODBSCAN algorithm and the localized statistical algorithm were effective in identifying the background noise and preserving the signal photons in the raw MATLAS data. Namely, the PSODBSCAN achieved the mean F value of 0.9759, and the localized statistical algorithm achieved the mean F value of 0.6978. For both laser pointing types and laser intensities, the proposed algorithm achieved better results than the localized statistical algorithm. Therefore, the PSODBSCAN algorithm could support the MATLAS photon cloud data noise filtering applicably without manually selecting parameters.
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Abstract:      Eight fish species were sampled from a coastal coral reef ecosystem near Weizhou Island, South China Sea, to investigate the composition profiles and bioaccumulation of organochlorines (OCs). The total concentrations of 18 organochlorine pesticides (OCPs) and 22 polychlorinated biphenyls (PCBs) were found to be 26.5–452 ng/g lw and 0.87–19.8 ng/g lw, respectively. The contaminant distribution pattern indicated that agrochemical sources were more important than industrial sources, and that historical residues remain the primary source of OCs in Weizhou Island. Bioaccumulation factors (BAFs) indicated that dichlorodiphenyltrichloroethanes was bioaccumulating with log BAFs ranging from 3.53 to 5.21. Some congeners diverged from the general trend predicted by the logarithm octanol-water partition coefficient (log Kow); this was mainly attributable to differences in the bioaccumulation potentials of these congeners in the studied samples. Trophic magnification factors demonstrated that aldrin, endrin, and dieldrin undergo significant trophic dilution, while the other six OC compounds undergo trophic magnification in the food chain. The presence of OCP congeners was also probably affected by their metabolism in fish tissues. The estimated daily intakes of OCPs via fish consumption by residents ranged from 0.05 to 5.45 ng/kg body weight/day, which is below the acceptable daily intake recommended by the FAO/WHO.
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Abstract:      Dielectric capacitors with high power density and excellent temperature stability are highly demanded in pulsed power systems. AgNbO3-based lead-free antiferroelectric ceramics have been proven to be a promising candidate for energy storage applications. Nevertheless, the recoverable energy storage density (Wrec) still needs to be further improved to meet the requirements of the miniaturization and integration of pulsed power systems. In order to significantly increase Wrec, a strategy, by introducing A-site vacancies, stabilizing antiferroelectricity and decreasing the grain size, is proposed in this work. Here, Ag1-2xCaxNbO3 solid solutions were designed for achieving high maximum polarization (Pmax), large antiferroelectric-ferroelectric electric field (EF) and high breakdown electric field (Eb). A high Pmax of 39.6 μC cm-2, a large EF of 179 kV cm-1 and an Eb of 220 kV cm-1 were achieved in Ag0.92Ca0.04NbO3 ceramics, leading to an ultrahigh Wrec of 3.55 J cm-3. The significantly improved Wrec is about 2 times as high as that of the pure AgNbO3 counterpart. Meanwhile, the Ag0.92Ca0.04NbO3 ceramics exhibited temperature-insensitive Wrec with minimal variation less than 1.5% from room temperature up to 100 °C. A Ginzburg-Landau-Devonshire (GLD) phenomenology was proposed to reveal the increased stability of antiferroelectricity and the temperature-insensitive Wrec, which suggested that they are closely associated with the tailoring of free energy barriers for antiferroelectric-ferroelectric phase transition. The excellent energy storage performance makes the Ag1-2xCaxNbO3 system a good candidate for advanced pulsed power capacitors. More importantly, our findings open a new way for developing high performance AgNbO3-based and other lead-free systems for energy storage.
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Abstract:      Organo-montmorillonite (OMt) has been widely used in paints, drilling fluids, clay/polymer nanocomposites, adsorbents and biosensors, however the full potential of OMt is yet to be discovered. The co-introduction of cationic and nonionic species into Mt has great potential to expand modification strategies and applications of Mt However, details regarding the intercalation mechanism of dual organic species remain unclear and the aspects of hydrophobicity and swellability of OMt are unknown. In this work, the co-introduction into OMt of octadecyltrimethylammonium (ODTMA+) cations and a nonionic specie erucamide (EA), and ODTMA+ with an oleamide (OA). was investigated. The resultant OMt samples were characterized by powder X-ray diffraction, Fourier transform infrared spectroscopy, thermogravimetric analysis and scanning electron microscopy. Hydrophobicity and swellability of the OMt were examined. The results showed that neither EA nor OA could be effectively introduced into the interlayer spaces of Mt, although adsorption of EA and OA onto the external surface of Mt did occur. In the presence of ODTMA+, however, both EA and OA were successfully co-intercalated into the interlayer spaces of Mt, and the basal spacing (d001) of ODTMA+, EA and OA co-intercalated OMt increased to as much as 4.2 nm. Such dual modification appeared to be effective at tailoring hydrophobicity. The swellability of ODTMA+, EA and OA co-intercalated OMt in xylene increased with the increase in the amount of EA and OA loaded. When Mt was modified using 1.0 CEC ODTMA+ with 0.5–1.75 CEC EA, 0.2 g OMt in 10 mL xylene swelled to take 10 ml volume, equating to a swell index of 100%. Here, a two-stage intercalation is proposed: cationic exchange of ODTMA+ to form a paraffin-type monolayer, followed by hydrophobic entropy-driven adsorption of nonionic EA and OA by intertwining organic chains into the interlayer spaces of the OMt The findings show the promise of co-intercalation to introduce many other cations and nonionic organic species into the interlayer spaces of Mt, and thus greatly expands the types of OMt for new applications.

© 2019 Elsevier B.V.

Number of references:      60

Main heading:      Clay minerals

Controlled terms:      Amides -  Drilling fluids -  Fourier transform infrared spectroscopy -  Hydrophobicity -  Positive ions -  Scanning electron microscopy -  Thermogravimetric analysis -  Xylene

Uncontrolled terms:      Cationic exchange -  Entropy-driven adsorptions -  External surfaces -  Intercalation mechanisms -  Octadecyltrimethylammonium -  Organo-montmorillonite -  Powder X ray diffraction -  Swellability

Classification code:      482.2Minerals -  801Chemistry -  804.1Organic Compounds -  931.2Physical Properties of Gases, Liquids and Solids

Numerical data indexing:      Mass 2.00e-04kg, Percentage 1.00e+02%, Size 4.20e-09m, Volume 1.00e-02l, Volume 1.00e-05m3

DOI:      10.1016/j.clay.2019.105157

Funding Details:      Number

Acronym

Sponsor

GCTKF2014006

ZJUT

Zhejiang University of Technology

Funding text:      The authors wish to acknowledge the financial support from the National Natural Scientific Foundation of China (41672033; 21373185); Zhejiang "151 Talents Project"; the State Key Laboratory Breeding Base of Green Chemistry-Synthesis Technology, Zhejiang University of Technology (GCTKF2014006); and the financial support by the open fund from Key Laboratory of Clay Minerals of Ministry of Land and Resources of the People's Republic of China, Engineering Research Center of Non-metallic Minerals of Zhejiang Province, Zhejiang Institute of Geology and Mineral Resource, China (ZD2018K04). CHZ and WHY conceived the study. TTZ run experiments and provided data. CJL made the illustrations. CHZ, CJL and WPG wrote the manuscript.

Database:      Compendex

55. 

Title:      Boosting visible light photocatalytic and antibacterial performance by decoration of silver on magnetic spindle-like bismuth ferrite

Accession number:      20192307014850

Authors:      Jaffari, Zeeshan Haider1; Lam, Sze-Mun1, 3, 4, 5 ; Sin, Jin-Chung2, 3, 4, 5; Zeng, Honghu3

Author affiliation:      1 Department of Environmental Engineering, Faculty of Engineering and Green Technology, Universiti Tunku Abdul Rahman, Kampar; Perak; 31900, Malaysia

2 Department of Petrochemical Engineering, Faculty of Engineering and Green Technology, Universiti Tunku Abdul Rahman, Kampar; Perak; 31900, Malaysia

3 College of Environmental Science and Engineering, Guilin University of Technology, Guilin; 541004, China

4 Guangxi Key Laboratory of Theory and Technology for Environmental Pollution Control, Guilin University of Technology, Guilin; 541004, China

5 Collaborative Innovation Center for Water Pollution Control and Water Safety in Karst Area, Guilin University of Technology, Guilin; 541004, China

Corresponding author:      Lam, Sze-Mun (lamsm@utar.edu.my)

Source title:      Materials Science in Semiconductor Processing

Abbreviated source title:      Mater Sci Semicond Process

Volume:      101

Issue date:      October 2019

Publication year:      2019

Pages:      103-115

Language:      English

ISSN:      13698001

Document type:      Journal article (JA)

Publisher:      Elsevier Ltd

Abstract:      Visible light-activated Ag-doped spindle-like BiFeO3 (Ag-BFO) magnetic nanocomposite using different Ag loadings was synthesized via hydrothermal synthesis methods. The structural, morphological, optical and magnetic properties of as-prepared nanocomposite was analyzed by various characterization techniques. Field emission scanning electron microscopy images revealed the distribution of metallic Ag on the surface of spindle-like BFO with the widths ranging from 30 to 60 nm and the lengths from 200 to 250 nm. The X-ray photoelectron spectroscopy spectra showed that the electronic states of Bi3+, Fe3+ and Ag0 existed in the Ag-BFO nanocomposite. UV–Vis diffuse reflectance spectra showed a red-shift on the light absorption edges after the loading of metallic Ag. Fourier transform infrared spectroscopy studies confirmed the presence of metallic Ag and Fe−O bond of FeO6 octahedral perovskite structure. The photocatalytic results presented that the Ag-BFO nanocomposite exhibited boosted visible light photoactivity on the degradation of malachite green (MG) dye. Especially, the 3 wt% Ag-BFO nanocomposite displayed excellent photoactivity than that of the pure BFO. The boosted photoactivity of Ag-BFO nanocomposite can be credited to the high electron-hole pairs separation efficiency and hydroxyl (•OH) radicals generation capability as witnessed by photoluminescence and terephthalic-photoluminescence (TA-PL) measurements. The Ag-BFO mineralization of MG dye under different light sources suggested that around 90.5% COD removal was achieved under sunlight irradiation, while 20.9% and 33.9% of COD were removed under visible and UV light irradiation, respectively. Other organic substances such as methylene blue, sunset yellow, phenol and 2,4-dichlorophenoxyacetic acid were also successfully degraded under the identical condition. Moreover, the Ag-BFO nanocomposite retained its photoactivity and morphological stability even after five recycling runs. The separation of Ag-BFO nanocomposite from the aqueous suspension was also relatively easy due to its strong ferromagnetism property. The radical scavengers study also showed that hole (h+), hydrogen peroxide (H2O2) and •OH radicals were the core active species for the Ag-BFO nanocomposite catalytic system. Furthermore, the Ag-BFO nanocomposite showed much improved antibacterial activities towards the Escherichia coli and Micrococcus luteus in comparison with the pure BFO. These findings presented that the Ag-BFO magnetic nanocomposite can be utilized as photocatalytic and antimicrobial agents for the prospective practical applications in the wastewater treatment.
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Abstract:      Ordered assemblies of individual metal nanoparticle building blocks have been important platforms in exploring plasmon-based light-matter interactions. Despite the fact that such assemblies have been extensively constructed, the systemic investigations of their optical response properties are lacking. In addition, the poor structural stability of these assembled metastructures treated with organic or inorganic solvents is another issue. Here, we develop a facile and robust approach for constructing structurally stable and controllable Au nanorod monolayer meta-arrays (NRMMAs) vertically aligned on a silicon substrate, via evaporation-induced self-assembly and electron beam exposure. By precisely controlling ζ-potential on the surface of Au nanorods (NRs) and the Debye length of the colloidal dispersion, we demonstrate a good manipulation of the edge-to-edge gap distance between the NRs, which agrees well with our theoretical predictions. Based on this precise control, far- and near-field optical responses of the Au NRMMAs are systematically demonstrated. These controllable and stable vertically aligned Au NRMMAs with abundant, uniform, and tunable "hot spots" provide useful optical material for practical applications.
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Abstract:      Amathematical model for solidification heat transfer of HRB500E continuous casting billet with nitrogen alloying was established, and differential equation of heat transfer was solved by finite difference method. The numerical simulation and calculation upon solidification heat transfer of the billet were conducted by Matlab software. In addition, the irrationality of the original cooling system was analyzed, and the optimization was carried out based on the relevant metallurgical criteria. By applying regression analysis, the dynamic relation for the water distribution among each cooling zone after optimization was determined. The research showed that the original water distribution scheme involves excessive cooling intensity, which makes the billets prone to cracking and porosity. And the optimized water distribution scheme have a cooling water flow for crystallizer lowered by 15%-20%, a cooling water flow for 0 and 1 sections lowered by 4%-15%, and a cooling water flow for 2 and 3 sections lowered by 30%-55%, compared to the original scheme. The practical casting guided by the optimized cooling scheme was carried out, and the considerably improved quality of the resultant billet validated the effectiveness of the model and the reliability of the optimization method: no crack was observed at the corner, the edge and the center of the billets, and the segregation and porosity were within 1. 5 grades. The dynamic water distribution formula agreed well with the cooling water meter, which is instructive to the continuous casting of nitrogen-alloyed HRB500E.
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Abstract:      Chemical looping gasification (CLG) of sewage sludge (SS) using calcined copper slag as an oxygen carrier (OC) represents a novel approach for achieving the comprehensive use of two wastes (SS and copper slag), where the SS is converted into syngas through the oxidation of calcined copper slag. The effect of the calcined temperature on the reactivity of copper slag was first studied. The results show that the copper slag calcined at 1100 °C (1100CS) exhibits excellent performance for SS gasification. Using 1100CS as an OC, the effect of the mass ratio of OC and SS (OC/SS), steam content, oxygen source and cycle number on the SS CLG were investigated in detail in a fixed bed reactor. OC/SS and steam content are determined at 5 and 33.33% for obtaining a relatively high carbon conversion and an acceptable energy recovery during the SS CLG, respectively. The 1100CS is similar to steam, which can provide an oxygen source for SS conversion, and it can catalyze the cracking of tar. The conversion of SS undergoes a slight increase with the cycle number due to the prolongation of the gas-solid mean residence time (Rt) and the deposition of alkali or alkaline earth metals on the surface of the OC particles. Phosphorus eventually appears in the form of water-soluble phosphate during the SS CLG, benefiting its recovery. Thus, CLG with 1100CS as an OC is one of good option for sludge treatment.
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Abstract:      Five novel lanthanides(iii) complexes, [Lu(Me)(MBrQ)2NO3] (MeMBrQ-Lu), [Ho(MeO)(MBrQ)2NO3] (MeOMBrQ-Ho), [Ho(Me)(MBrQ)2NO3] (MeMBrQ-Ho), [La(Me)2(BrQ)2NO3] (MeBrQ-La) and [Sm(Me)(BrQ)2(CH3OH)NO3] (MeBrQ-Sm), have been synthesized, in which 2,2′-bipyridyl (4,4′-dimethyl-2,2′-bipyridyl (Me) and 4,4′-dimethoxy-2,2′-bipyridine (MeO)) and 5,7-dibromo-8-quinolinoline derivatives (5,7-dibromo-2-methyl-8-quinolinol (MBrQ-H) and 5,7-dibromo-8-quinolinol (BrQ-H)) act as the chelating ligands. The in vitro cytotoxic activities of the five Ln(iii) complexes have been studied with the SK-OV-3/DDP, NCI-H460 and HeLa cancer cells. MeMBrQ-Lu, MeOMBrQ-Ho, MeMBrQ-Ho, MeBrQ-La and MeBrQ-Sm show higher cytotoxicity against the HeLa cells (IC50 values of 1.00 nM-3.45 μM) than cisplatin (13.11 ± 0.53 μM). In particular, the MeOMBrQ-Ho and MeMBrQ-Ho complexes exhibit superior cytotoxic activity, with IC50 values at 1.00 ± 0.34 nM and 125.00 ± 1.08 nM. We further demonstrate that MeOMBrQ-Ho and MeMBrQ-Ho inhibit the proliferation of HeLa cells by inhibiting telomerase and targeting mitochondria to induce DNA damage-mediated apoptosis. In addition, MeOMBrQ-Ho significantly inhibits tumor growth with a tumor growth inhibition rate (IR) of 50.8% in a HeLa mouse xenograft model. Taken together, MeOMBrQ-Ho is a novel lanthanide(iii) complex with promising antitumor activity.
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Abstract:      A dual selection/recognition effect is described for cobalt (II)ions (Co2+). It is based on bovine serum albumin-metal-Co2+ coordination (BSA-Co2+)and the use of a molecularly imprinted polymer (MIP). An electrochemiluminescence (ECL)switch sensor was designed for detecting nanomolar levels of Co2+. The BSA-Co2+ coordination complex was chosen as a template to prepare a MIP modified switch sensor. The coordination reaction between BSA and Co2+ provides the first step in recognition, and MIP provides the second step for Co2+. This leads to a strong improvement in selectivity of the sensor. A multi-walled carbon nanotube/Cu nanoparticles/carbon quantum dots nanocomposite (MWCNT/Cu/C-dots)acts as an ECL device, and the BSA-Co2+ complex quenches the ECL signal. Therefore, the elution and resorption of BSA-Co2+ can be used as a switch to control ECL. Additionally, a method was established to detect Co2+, with the detection limit as low as 3.07 × 10−10 mol/L. The method was applied to the analysis of spiked environmental water, soil samples, and agricultural products. The recovery rates of the method were in the range of 87.5–111.3%.

© 2019 Elsevier B.V.

Number of references:      26

Main heading:      Cobalt compounds

Controlled terms:      Agricultural products -  Body fluids -  Coordination reactions -  Mammals -  Multiwalled carbon nanotubes (MWCN) -  Semiconductor quantum dots -  Surface plasmon resonance -  Switches -  Yarn

Uncontrolled terms:      Bovine serum albumins -  Coordination complex -  Dual selective -  Electrochemiluminescence -  Environmental water -  Molecularly imprinted -  Molecularly Imprinted Polymer -  Ultra-trace levels

Classification code:      461.2Biological Materials and Tissue Engineering -  714.2Semiconductor Devices and Integrated Circuits -  761Nanotechnology -  802.2Chemical Reactions -  819.4Fiber Products -  821.4Agricultural Products

DOI:      10.1016/j.bios.2019.111321

Funding Details:      Number

Acronym

Sponsor

1630082017002

CATAS

Chinese Academy of Tropical Agricultural Sciences

1630082019003

CATAS

Chinese Academy of Tropical Agricultural Sciences

Funding text:      This project was supported by the Central Public-interest Scientific Institution Basal Research Fund for the Chinese Academy of Tropical Agricultural Sciences (No.1630082017002 and 1630082019003).

Database:      Compendex

61. 

Title:      Establishment and assessment of a new GNSS precipitable water vapor interpolation scheme based on the GPT2w model

Accession number:      20192106946415

Authors:      Yang, Fei1, 2, 3 ; Guo, Jiming1, 3 ; Meng, Xiaolin2 ; Shi, Junbo1 ; Zhou, Lv4 

Author affiliation:      1 School of Geodesy and Geomatics, Wuhan University, Wuhan; 430079, China

2 Nottingham Geospatial Institute, University of Nottingham, Nottingham; NG7 2TU, United Kingdom

3 Key Laboratory of Precise Engineering and Industry Surveying of National Administration of Surveying, Mapping and Geoinformation,Wuhan University, Wuhan; 430079, China

4 College of Geomatics and Geoinformation, Guilin University of Technology, Guilin; 541004, China

Corresponding author:      Guo, Jiming (jmguo@sgg.whu.edu.cn)

Source title:      Remote Sensing

Abbreviated source title:      Remote Sens.

Volume:      11

Issue:      9

Issue date:      May 1, 2019

Publication year:      2019

Article number:      1127

Language:      English

E-ISSN:      20724292

Document type:      Journal article (JA)

Publisher:      MDPI AG, Postfach, Basel, CH-4005, Switzerland

Abstract:      With the development of Global Navigation Satellite System (GNSS) reference station networks that provide rich data sources containing atmospheric information, the precipitable water vapor (PWV) retrieved from GNSS remote sensing has become one of the most important bodies of data in many meteorological departments. GNSS stations are distributed in the form of scatters, generally, these separations range from a few kilometers to tens of kilometers. Therefore, the spatial resolution of GNSS-PWV can restrict some applications such as interferometric synthetic aperture radar (InSAR) atmospheric calibration and regional atmospheric water vapor analysis, which inevitably require the spatial interpolation of GNSS-PWV. This paper explored a PWV interpolation scheme based on the GPT2w model, which requires no meteorological data at an interpolation station and no regression analysis of the observation data. The PWV interpolation experiment was conducted in Hong Kong by difffferent interpolation schemes, which differed in whether the impact of elevation was considered and whether the GPT2w model was added. In this paper, we adopted three skill scores, i.e., compound relative error (CRE), mean absolute error (MAE), and root mean square error (RMSE), and two approaches, i.e., station cross-validation and grid data validation, for our comparison. Numerical results showed that the interpolation schemes adding the GPT2w model could greatly improve the PWV interpolation accuracy when compared to the traditional schemes, especially at interpolation points away from the elevation range of reference stations. Moreover, this paper analyzed the PWV interpolation results under different weather conditions, at different locations, and on different days.
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Abstract:      A straightforward approach is employed to synthesize silver nanoparticle/multiwalled carbon nanotube (Ag/MWNTs) hybrids through the direct reduction of silver nitrate in the presence of MWNTs, where Ag nanoparticles capped with tris(hydroxymethyl)phosphine oxide (d=2.9 nm) are uniformly deposited on MWNTs. The as-synthesized Ag/MWNTs hybrids exhibit high catalytic activity toward the oxygen reduction, which increases with the loading amount of Ag nanoparticles. Rotating disk electrode and rotating ring-disk electrode analyses further indicate that the Ag/MWNTs hybrids follow the same four-electron pathway towards the oxygen reduction reaction as the Pt/C catalyst, and the Ag/MWNTs hybrid (22.8 wt.%) manifests comparable catalytic activity to the 20 % Pt/C catalyst, together with superior long-term stability and methanol tolerance, demonstrating the potential application on direct methanol fuel cells as an effective oxygen reduction catalyst.
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Abstract:      Ground-based interferometric radar can realize small regional-scale continuous deformation monitoring with high-accuracy. To investigate the deformation detection capability and accuracy, a set of accuracy verification platform and system are established in this paper. The corner reflectors are arranged at different positions on the roof and the stepping platforms are used to control the corner reflectors and simulate deformation in different values. The deformation corner reflectors, stable points and the surface of the roof constitute a small two-dimensional deformation field. We use the IBIS-L system to finish the deformation detection and analysis. The experimental results show that when the millimeter level deformation occurs in the corner reflectors, the average accuracy of deformation detection of the ground-based interferometric radar IBIS-L system is 0.27 mm, while the sub millimeter level deformation occurs the corner reflectors, its average accuracy is 0.11 mm. This system can realize the sub millimeter level deformation detection in small regional-scale. For the small and slow change, this system has better deformation detection ability and reliability.
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Abstract:      To satisfy the real-time requirements of the online object tracking algorithm and improve the robustness of the algorithm, we propose a correlation filter-based tracking algorithm with high-confidence updating strategy. Multi-features are extracted and integrated in the target region to construct robust appearance representation, and the projection matrix for dimension reduction of features is used to improve the operational efficiency of the algorithm. The correlation filter is used to localize the target at a high speed via the maximum response value. Two indicators of maximum response value and average peak-to-correlation energy are utilized to design a high-confidence updating strategy. The results show that the proposed algorithm achieves high tracking precision and success rate on large-scale public datasets while running at 122.3 frame/s on average.
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Abstract:      This paper presents a fast and high-precision three-dimensional magnetic anomaly forward algorithm on undulating terrain. Firslty, The forward algorithm for three-dimensional magnetic anomalies on a horizontal observation surface is developed with the Block-Toeplitz-Toeplitz-Block (BTTB)matrix. In the proposed algorithm, the cuboid elements are used to divide the underground space. And the position of the observation point is set as the projection of the central point of the cuboid element onto the observation surface. With the symmetry of the BTTB matrix, the coefficient matrix is compressed and stored to reduces the memory requirements during the computation process. In order to deal with the coefficient matrix and parameter vector computations, the matrix cross-multiplication computation is transformed into a point-multiplication computation with the fast Fourier transform (FFT)method. Then, to solve the problem of undulating terrain, a hierarchical interpolation method is proposed in forward algorithm, in which the undulating terrain is divided into several horizontal observation surfaces. Subsequently, the magnetic field on the undulating terrain is interpolated. Some 3D models with horizontal observation surface and undulating terrain are tested to verify the proposed algorithm. The results show that the forward algorithm has the advantages of fast computation speed, high precision, and low memory requirement. It is suitable for large-scale (ten millions of nodes)three-dimensional magnetic forward modeling.
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Abstract:      Accurate prediction of tourist flow is a key issue in tourism economic analysis and development planning. This paper proposes a tourist flow prediction model based on Multiple Additive Regression Tree (MART) by using machine learning ideas. The model uses factors such as temperature, sunshine duration, air quality and so on to construct eigenvector, and constructing multiple base learners through the boosting framework to predict tourist flow accurately. Take Guilin city from 2015 to 2018 Tourist as an example for analysis, the prediction accuracy of the model is evaluated by means of the average error, square equalization error and other indicators. The experimental results show that the proposed method has high accuracy in the prediction of tourist flow.
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Abstract:      Video-based non-contact heart rate detection can be easily affected by factors such as face shake and shooting environment; thus, effectively extracting the blood volume pulse signal is difficult. Therefore, a video-based face-shake-resistant heart rate detection method was proposed in this paper to mediate this problem. First, the face region that was selected through the multi-task convolution neural networks was used to correct the tilt angle and obtain the face image sequence. The face image sequence possessed approximately the same skin color information. Afterward, empirical mode decomposition and permutation entropy were combined, and the initial position of the signal was determined according to the randomness of the intrinsic mode function component to denoise and reconstruct the blood volume pulse signal. Finally, spectral analysis was implemented for the reconstructed signal to compute the heart rate value. The experimental results showed that the proposed method was highly consistent with the measurement result of the pulse oximeter; moreover, the proposed method showed good stability and accuracy for human heart rate detection.

© 2019 Elsevier B.V.

Number of references:      29

Main heading:      Heart

Controlled terms:      Blood -  Entropy -  Hemodynamics -  Noninvasive medical procedures -  Oximeters -  Photoplethysmography -  Signal processing -  Spectrum analysis

Uncontrolled terms:      Blood volume pulse -  Convolution neural network -  Empirical Mode Decomposition -  Heart-rate detection -  Intrinsic Mode functions -  Permutation entropy -  Skin-color information -  Subspace rotations

Classification code:      461Bioengineering and Biology -  462.1Biomedical Equipment, General -  641.1Thermodynamics -  716.1Information Theory and Signal Processing

DOI:      10.1016/j.neucom.2018.09.100

Funding Details:      Number

Acronym

Sponsor

2017M620375-China Postdoctoral Science Foundation

2018A030313882-Natural Science Foundation of Guangdong Province

2018T110880-China Postdoctoral Science Foundation

Funding text:      None. This work was supported by the National Natural Scientific Foundation of China (no. 61505037), the Guangdong Provincial Science and Technology Program (no. 2017A040405054), China Postdoctoral Science Foundation (nos. 2018T110880, 2017M620375), Project of Teaching Quality And Teaching Reform (no. GDJX2017002, GDJX2017006), Science and Technology Planning Project of Jiangmen City (no. 2018JC01001), Features Innovative Program in Colleges and Universities of Guangdong (no. 2017GXJK180), Natural Science Foundation of Guangdong Province (no. 2018A030313882), Projects for International Scientific and Technological Cooperation (no. 2018A05056084), Science Foundation for Young Teachers of Wuyi University (no. 2018TD01).

Database:      Compendex

68. 

Title:      Improved extraction efficiency of natural nanomaterials in soils to facilitate their characterization using a multimethod approach

Accession number:      20191806859294

Authors:      Loosli, Frédéric1, 2 ; Yi, Zebang1, 3; Wang, Jingjing1; Baalousha, Mohammed1 

Author affiliation:      1 Center for Environmental Nanoscience and Risk, Department of Environmental Health Sciences, Arnold School of Public Health, University of South Carolina, SC; 29208, United States

2 Centre for Microbiology and Environmental Systems Science, University of Vienna, Vienna; 1090, Austria

3 College of Earth Science, Guilin University of Technology, Guilin; 541004, China

Corresponding author:      Loosli, Frédéric (looslifred@gmail.com)

Source title:      Science of the Total Environment

Abbreviated source title:      Sci. Total Environ.

Volume:      677

Issue date:      10 August 2019

Publication year:      2019

Pages:      34-46

Language:      English

ISSN:      00489697

E-ISSN:      18791026

CODEN:      STEVA8

Document type:      Journal article (JA)

Publisher:      Elsevier B.V.

Abstract:      Characterization of natural nanomaterial (NNM) physicochemical properties – such as size, size distribution, elemental composition and elemental ratios - is often hindered by lack of methods to disperse NNMs from environmental samples. This study evaluates the effect of extractant composition, pH, and ionic strength on soil NNM extraction in term of recovery and release of primary particles/small aggregate sizes (i.e., <200 nm). The extracted NNMs were characterized for hydrodynamic diameter and zeta potential by dynamic light scattering and laser Doppler electrophoresis, natural organic matter desorption by UV–Vis spectroscopy, element composition by inductively coupled plasma-mass spectroscopy (ICP-MS), size based elemental distribution by field flow fractionation coupled to ICP-MS, and morphology by transmission electron microscopy. The extracted NNM concentrations increased following the order of NaOH ≤ Na2CO3 < Na2C2O4 < Na4P2O7. Na4P2O7 was the most efficient extractant and results in 2–12 folds higher NNM extraction than other extractants. The Na4P2O7 extracted NNMs exhibited narrower size distribution with smaller modal size relative to NaOH, Na2CO3, Na2C2O4 extracted NNMs. Thus, Na4P2O7 enhances the extraction of primary NNMs and/or smaller NNM aggregates (i.e., size <200 nm). Na4P2O7 promote soil microaggregates breakup and release of NNMs by reducing free multivalent cation concentration in soil pore water by forming metal-phosphate complexes and by enhancing NNM surface charge via phosphate sorption on NNM surfaces. Additionally, the extracted NNM concentrations increased with the increase in extractant concentration and pH, except at 100 mM where the high ionic strength might have induced NNM aggregation. The improved NNM-extraction will improve the overall understanding of the physicochemical properties of NNMs in environmental systems. This study presents the key properties of NNMs that can be used as background information to differentiate engineered nanomaterials (ENMs) from NNMs in complex environmental media.
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Abstract:      The temperature dependence of the relationship between thermal conductivity and saturation of lateritic clays is more complex than that of other soils. This paper reports sample-scale measurements of thermal conductivity of two lateritic clays with aggregates and dual-porosity at different saturations and temperatures. Test results indicate that the thermal conductivity increases with increasing temperature. The effects of the latent heat transfer (LHT) of vapor on the thermal conductivity were more pronounced at intermediate saturations and temperatures above 60 °C. The thermal conductivity resulting from the LHT of vapor has obvious peak value with saturation, and its peak value and corresponding saturation are related to the clay content. The difference in the thermal conductivity from the LHT of vapor between two clays at a given temperature is due to the effect of the microstructure. The mercury intrusion porosimetry (MIP) tests were also performed to observe the pore-size distribution (PSD) of two lateritic clays, which can explain the difference in the temperature effect on thermal conductivity. The inter-particle contact heat transfer (IPCHT) model provides good agreement with test data at temperatures ranging from 5 to 90 °C for two lateritic clays. The soil-water retention curves play an important role in predicting the thermal conductivity by the IPCHT model, which can be further improved by better consideration of the microstructure and phase configuration.
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Abstract:      This paper reports the synthesis, structure characterization, and anticancer properties of 13 organometallic Ru(ii)-arene complexes: [Ru(η6-p-cymene)Cl-(L1)] (1), [Ru(η6-p-cymene)Cl-(L2)] (2), [Ru(η6-p-cymene)Cl-(L3)] (3), [Ru(η6-p-cymene)Cl-(L4)] (4), [Ru(η6-p-cymene)Cl-(L5)] (5), [Ru(η6-p-cymene)I-(L1)] (6), [Ru(η6-p-cymene)I-(L2)] (7), [Ru(η6-p-cymene)I-(L3)] (8), [Ru(η6-p-cymene)I-(L4)] (9), [Ru(η6-p-cymene)I-(L5)] (10), [Ru(η6-p-cymene)I-(L6)] (11), [Ru(η6-p-cymene)I-(L7)] (12), and [Ru(η6-p-cymene)Cl-(L8)] (13) respectively containing deprotonated 5,7-dichloro-2-methyl-8-quinolinol (H-L1), 5,7-dibromo-2-methyl-8-quinolinol (H-L2), 5-chloro-7-iodo-8-hydroxy-quinoline (H-L3), 5,7-dibromo-8-quinolinol (H-L4), 5,7-diiodo-8-hydroxyquinoline (H-L5), 8-hydroxy-2-methylquinoline (H-L6), 2,8-quinolinediol (H-L7), or 6,7-dichloro-5,8-quinolinedione (H-L8). MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay showed that 13 organometallic Ru(ii)-arene complexes 1-13 are more selective for HeLa cells than normal HL-7702 cells. In addition, 1, 2, 5, and 6, which contain the active ligands H-L1 and H-L2, showed remarkable cell cytotoxicity, giving the respective IC50 values of 2.00 ± 0.20 nM, 0.89 ± 0.62 μM, 25.00 ± 0.30 nM, and 2.18 ± 0.35 μM on HeLa cancer cells. These values indicated higher activity than 6,7-dichloro-5,8-quinolinedione and other 8-hydroxyquinoline derivative Ru(ii)-arene complexes. Interestingly, all these Ru(ii)-arene complexes 1-13 were significantly less toxic to human hepatic (HL-7702) cells. Moreover, 1- and 2-induced HeLa cell apoptosis was mediated by the inhibition of telomerase activity and dysfunction of mitochondria, and resulted in DNA damage and increased anti-migration activity on HeLa cells. The organometallic Ru(ii)-arene complex 1 exhibited evident priority to the antitumor activity compared to 2, which should be highly associated with the key roles of the 5,7-dichloro substituted groups in the L1 ligand of organometallic Ru(ii)-arene complexes 1. Remarkably, 1 showed higher inhibitory activity against the xenograft tumor growth of human cervical cells (HeLa) in vivo (tumor growth inhibition rate (TGIR) = 58.5%) than cisplatin. This study was the first to show that the 5,7-dihalogenated-2-methyl-8-quinolinol organometallic Ru(ii)-arene complexes 1 and 2 are novel Ru(ii) anticancer drug candidates.
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Abstract:      Rapid industrialization and urbanization have accelerated the contamination of paddy soils with potentially toxic elements (PTEs). However, the status and the key factors responsible for the geographical variation in PTE concentrations in rice remain poorly understood. Here, a total of 113 pairs of soil and rice plant samples were collected from 19 provinces in four major rice producing areas of China to assess the geographical variation in total arsenic (As), cadmium (Cd) and lead (Pb) concentrations in the soil-rice system. Average total concentrations of As, Cd and Pb were 11.8, 0.45 and 25.7 mg kg−1, respectively, in the soils and 0.089, 0.087 and 0.036 mg kg−1 in the polished rice. The national maximum allowable concentrations of total soil As and Cd were exceeded in 6.19 and 33.6% of soils and that of Cd was exceeded in 7.96% of polished rice and no polished rice exceed the Pb limit. The As, Cd and Pb concentrations of rice were significantly and positively correlated (p < 0.05) with their corresponding soil available concentrations rather than with their soil total concentrations. Due to the combined effects of local rice varieties, cultivation of varieties with high Cd translocation factors and high Cd availability in acid soils, the highest rice Cd risk occurred in south China. The Cd concentrations in polished rice exceeded the maximum allowable by 4.0 and 15.8% in uncontaminated and contaminated soils, respectively. Results from 113 fixed samples may represent the actual current As, Cd and Pb status of rice in the main rice production areas nationally as they were very consistent with 574 random samples. In view of the high Cd contamination risk in acid soils of south China, countermeasures are needed to minimize Cd accumulation in rice crops in this region.
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Abstract:      Based on the characteristics of the karst areas of southern China, i.e. uneven karst development and fast dynamic change of water level and water quality, and by comparison of the optimization results obtained by information entropy and vulnerability methods, we investigated the feasibility of rapid deployment of water dynamic monitoring network in underground river system using only the vulnerability results on the premise that monitoring data series are lacking. According to the partition of vulnerability assessment, the water regime monitoring network of the Haiyang-Zhaidi underground river system needs 17 monitoring stations. After optimizing the existing 35 monitoring stations by information entropy method, we determined that only 12 are needed to form an optimal monitoring network. These 12 monitoring stations, however, were among those identified by the vulnerability assessment method, and all of them are located in the areas of high vulnerability. Our comparative analysis showed that it is feasible to set up groundwater regime monitoring network based on vulnerability assessment. This is because the karst development area not only has high vulnerability, but also subjects to fast groundwater regime change, which can fully reflect the changes of water quality and quantity in underground river system. However, when using the vulnerability assessment method to set up the monitoring network, one needs to fully recognize and understand the characteristics of underground river system's hydrogeological conditions and pipeline structures, and adhere to the following requirements: 1) In the middle of the river system where karst development is relatively weak and high vulnerability areas almost non exist, monitoring stations are not needed; 2) In karst development areas (areas with high vulnerability) near the outlet of underground rivers, monitoring stations can be replaced with underground rivers outlets; and 3) For small and short pipeline branches in a multiple pipe system, where karst development is relatively weak, monitoring can be done instead by monitoring stations at the intersection of branch and main pipelines.
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Abstract:      In this study, electrospun graphene oxide–doped poly(acrylonitrile-co-maleic acid) nanofibers (E-spun-GO-PANCMA-NFs) were fabricated and investigated as novel adsorbent for solid phase extraction (SPE) of tetracycline antibiotics (TCs) in chicken samples. The as-synthesized E-spun-GO/PANCMA-NFs were characterized and then used as SPE adsorbent to combine with high-performance liquid chromatography-fluorescence detection (HPLC-FLD) for simultaneous determination of four TCs (tetracycline, oxytetracycline, chlorotetracycline, and doxycycline). The experimental parameters affecting the analytical performance of this method, including sample pH, ionic strength, solvent type, volume and time desorption, and sample volume, were optimized. Under the optimized conditions, the proposed method provided good linearity from 5 to 500 ng/mL, with correlation coefficients higher than 0.9990, limits of detection from 20.4 to 44.8 μg/kg, and limits of quantification from 69.7 to 115.5 μg/kg. The intra- and inter-day RSDs were less than 5%. The recoveries of TCs spiked in chicken muscle samples were from 84.7 to 106.3% with RSDs in the range of 0.4–4.5%. Finally, the proposed E-spun-GO/PANCMA-NF-based SPE-HPLC-FLD method has been successfully applied to the analysis of TCs in chicken tissue samples, and thus offered a great prospect for TC analysis mainly in the applications of food quality and safety protection.
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Abstract:      The Dabaoshan is a unique Cu-polymetallic deposit and its genesis is still a matter of debate. On the basis of orefield geological survey, we studied the petrology, petrography, geochemistry, isotope chronology and zircon trace element characteristics of the porphyritic dacite, and estimated migration of the components during alteration. The results indicate that the porphyritic dacite in the Dabaoshan orefield intruded into a thrust nappe structure at the end of early Jurassic Period (about 175 Ma), and it captured lots of zircon grains from the Silurian magmatic rocks. The ores show features of typical porphyry deposit. The ore bodies are massive, stratiform, and strata-like in skarn, and veins in the porphyritic dacite. It is evident to infer that the Dabaoshan and Jiuquling porphyritic dacites are genetically related to the Cu-polymetallic mineralization. We further argue that the Cu-polymetallic deposit is of porphyry type, and the ore-bearing fluids are characterized by rich SiO2, Fe2O3, K2O, Mo, W, Cu, Rb, Th, U, Bi, Tl, Cs, In, Cd, Be and volatiles, and strongly oxidizing (Fe3+/Fe2+=8.55), moreover, the ore-bearing fluids may extract TiO2, FeO, MnO, CaO, Na2O, P2O5, REEs, Sc, Pb, Ba, Sr, Ni, Mn and Zr from the porphyritic dacite during the profound potash metasomatism.
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Abstract:      To eliminate the influence of gyroscopic effect on system stability and to improve the control performances for the active magnetic bearing (AMB) high-speed flywheel rotor system, a novel control strategy based on the modal separation and inverse system method is proposed. The translational motions and rotational motions of the AMB flywheel rotor system are firstly decoupled by the modal separation, then the rotational motions are decoupled by the inverse system method, so that the AMB flywheel rotor system, which is a multivariable and strong coupled system, is decoupled into four subsystems. Finally, the subsystems are regulated by four two-degrees-of-freedom (2-DOF) internal model controllers, respectively. Furthermore, the stability, tracking and robustness of the novel control strategy are analysed theoretically, and its effectiveness on vibration control of the AMB high-speed flywheel rotor system is further investigated by simulations and experiments. The results show that the novel control strategy can achieve stable suspension and effectively suppress the vibration of the AMB high-speed flywheel rotor system from static state to 24,000 rpm, with the advantages of high stability, strong robustness, and good performances of tracking and disturbance rejection simultaneously.
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Abstract:      Pressure can dramatically affect the energy orbital filling in condensed matter systems, leading to the formation of novel compounds with unexpected behavior of electronic valence states. Herein, by using the unbiased structure searching techniques, we predict that the stable YXe, YXe2, YXe3, and Y3Xe intermetallic compounds can be formed under pressure. In the predicted Y-Xe systems, the Xe atoms are surprisingly observed to be positively charged, whereas the Y atoms act as oxidants. It is argued that such electron transfers from the Xe to Y atoms are caused by the pressure-induced changes of the energy orbital filling. Meanwhile, all predicted Y-Xe systems exhibit metallic character, where the YXe-Pbam, YXe-Pnnm, and YXe3-I4/mcm phases are additionally suggested to be potential phonon-mediated superconductors at high pressure, characterized by the critical transition temperatures of few Kelvins. Interestingly, it is also observed that the Peierls-type mechanism stabilizes the energetically most favorable YXe-Pbam phase. Thus, the present study promotes further understanding of the valence state behavior and the resulting electronic phenomena in the condensed matter systems at high pressure, with a special attention given to noble gas compounds.

© 2019 American Chemical Society.

Number of references:      66

Main heading:      Yttrium compounds

Controlled terms:      Atoms -  Condensed matter physics -  Inert gases

Uncontrolled terms:      Condensed matter system -  Critical transition temperatures -  Electronic valence -  Intermediate compound -  Noble gas compounds -  Phonon-mediated superconductor -  Positively charged -  Searching techniques

Classification code:      804.2Inorganic Compounds -  931.3Atomic and Molecular Physics

DOI:      10.1021/acs.jpcc.8b11077

Funding Details:      Number

Acronym

Sponsor

41773057

NSFC

National Natural Science Foundation of China

51501093

NSFC

National Natural Science Foundation of China

U1304612

NSFC

National Natural Science Foundation of China

U1404608

NSFC

National Natural Science Foundation of China

Funding text:      This work is supported in China by the National Natural Science Foundation of China (Grant Nos 51501093, 41773057, U1304612, and U1404608) Science Technology Innovation Talents in Universities of Henan Province (No. 16HASTIT047), and Young Core Instructor Foundation of Henan Province (No. 2015GGJS-122).

Database:      Compendex

77. 

Title:      Power allocation for multisource, multidestination cooperative vehicular networks under an outage probability constraint

Accession number:      20191706828076

Authors:      Zhou, Di1, 2, 3; Qiu, Bin1, 4 ; Chen, Yuanfang2 ; Xiao, Hailin1; Alam, Muhammad2

Author affiliation:      1 Key Laboratory of Cognitive Radio and Information Processing, Guilin University of Electronic Technology, Guilin, China

2 School of Cyberspace, Hangzhou Dianzi University, Hangzhou, China

3 Zhejiang Uniview Technologies Co, Ltd, Hangzhou, China

4 College of Information Science and Engineering, Guilin University of Technology, Guilin, China

Corresponding author:      Qiu, Bin (qiubin1122@126.com)

Source title:      Transactions on Emerging Telecommunications Technologies

Abbreviated source title:      Trans. emerg. telecommun. technol.

Issue date:      2019

Publication year:      2019

Article number:      e3624

Language:      English

ISSN:      21615748

E-ISSN:      21613915

Document type:      Article in Press

Publisher:      Wiley Blackwell

Abstract:      In multisource, multidestination vehicular networks, vehicles equipped with wireless communication devices are capable of sharing data with each other as well as relaying data using roadside infrastructures. Therefore, low-power wireless communications play a critical role in improving the performance of transportation systems. To substantially reduce the power consumption of the transportation systems, a new power allocation strategy operating with an amplify-and-forward and hybrid decode-amplify-forward (AF-HDAF) protocol is proposed and analyzed. The cooperative manners of the employed relay nodes in the AF-HDAF strategy are manipulated, relying on the smartly designed forward strategies of the cooperative nodes. Furthermore, based on an outage probability constraint, the optimal power allocation that minimizes the sum power consumption is investigated. Numerical results confirm the validity of the proposed theoretical analysis, showing that the performance of the proposed power allocation scheme can be substantially improved by implementing the proposed AF-HDAF protocol.
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Abstract:      Using melamine-formaldehyde polymer microspheres as templates, yttrium-doped TiO2 hollow spheres (Y-TiO2HS) were successfully prepared via a sol-gel method. The as-syntheszied samples were characterized by Fourier transform infrared spectroscopy, x-ray photoelectron spectroscopy, x-ray diffraction, scanning electron microscopy, transmission electron microscopy, UV-vis diffuse reflectance spectrum, luminescence spectrum, specific surface area (BET) analysis and porosity analysis. The results indicate that Y doping could increase the thermal stability, reduce the band gap and enhance photocatalytic activity of the TiO2. When the Y doping molar ratio was 1.5%, the Y-TiO2HS presented high surface area (62.651 m2 g-1) and photocatalytic degradation rate (about 70%). The corresponding BET value and the degradation rate of Y-TiO2HS increased by 3 times and 50%, respectively, compared with those of un-doped TiO2HS.
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Abstract:      The traditional storage model cannot cope with massive data storage capacity scalability, data reliability and high performance, cloud storage systems came into being under this background. Cloud storage systems use distributed file systems and other technologies to assemble different storage devices into a pool of resources through network connections, unified provision of storage services, with high scalability, high reliability and so on. There are many kinds of distributed file systems for cloud storage, Ceph distributed file system, with its open source nature, and providing uniform storage capability, has been widely concerned in enterprises and scientific research fields. With the characters of open source and providing uniform storage capability, the Ceph storage system has been widely concerned in scientific research fields and industry application as one of the most regular cloud storage system. Data distribution strategy is a key technology in distributed file system, which determines location of data storage, load balancing and fault tolerance of the system. CRUSH algorithm is a pseudo-random algorithm for data distribution in Ceph distributed file system which can distribute data objects and their replicas efficiently in large-scale and heterogeneous hierarchical structured storage clusters. However, the open-source Ceph storage system uses storage capacity as the sole consideration for selecting storage nodes in replication scheme in its CRUSH algorithm. It ignores the loads on both the network and individual nodes and negatively affects the system's read and write performance under heavy loads or poor conditions. It is important to utilize the network state information and node load in CRUSH algorithm to improve the load balance. But in the traditional network architecture, it needs cumbersome configuration and much of the measurement overhead. To address these deficiencies, we propose a Ceph enhancement that incorporates software-defined network (SDN) abstraction and an improved strategy for storage node selection. First the nodes' and network's load status are obtained via SDN to simplify the network configuration and alleviate the measurement overhead. Compared with the traditional network architecture, getting network state requires cumbersome configuration and a lot of measurement overhead, Software Defined Network(SDN) separates the control plane and the data plane phase. Through the centralized control plane, it Simplifies network measurement and management and provides a flexible and efficient maintenance strategy, which are adopted the SDN technology to complete the monitoring of network and node load. Second, we establish a multi-attributes decision-making model to select storage nodes optimally. It aims to solve the load unbalanced problem of storage node caused by the storage capacity as the constraint condition in CRUSH algorithm. An improved CRUSH algorithm is proposed to add the factors of network state and load in node weight factor and the determination of weight factor has a finer granularity. We tested the performance of our proposed model in a live environment. The results indicated that the designed model and strategy can significantly improved the throughput for small files and response times for reading large files while offering write performance similar to the unmodified Ceph storage system compared with the original CRUSH algorithm.
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Abstract:      The application of oblique photography real-time model is more and more extensive in recent years. In order to meet the demand of putting oblique photogrammetry data in AutoCAD for displaying and editing in the land and planning departments, aimed at the characteristics of AutoCAD and oblique photography real-time model, this paper discusses the key integration technology of oblique photography real-time model and AutoCAD based on the secondary development technology of OSG and ARX, such as the oblique photography model data conversion and the fast dynamic LOD display of oblique photography real-time model based on the secondary development technology of OSG and ARX. The applied example shows that the method proposed in this paper is suitable for the analysis and display of the oblique photography real-time model directly in AutoCAD, and provides a certain reference value for the application of oblique photography reality model for the S/M units.
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Abstract:      Biogenic coral-reef limestone is distinct from the traditional geological rock. In this study, Hopkinson pressure bar tests on coral-reef limestone are conducted to investigate the dynamic fracture morphology and dynamic properties of coral-reef limestones of the South China Sea. Research results show that the high-strength and dense coral-reef limestone with vertical sedimentary evolution has high elastic wave velocity and uniaxial compressive strength; the tensile failure of coral-reef limestone mainly occurs along axis under uniaxial impact loading, and mainly in the weak parts such as the cementation surfaces between the bio-component, coral gravel and coral algae; the dynamic stress-strain model of reef limestone has obvious compaction stage, which is different from normal rock; the dynamic compressive strength of coral-reef limestone is more sensitive to the strain rate than that of normal rock;the energy density of the coral-reef limestone is linearly related to the incident energy and the dynamic compressive strength, and it shows a power function relationship with the strain rate. The dynamic mechanical properties of coral-reef limestone has an important guiding significance for the reef engineering practices such as blasting excavation, impact crushing, earthquake proof and antiknock design.
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Abstract:      α-MoO3 has gained growing attention as an anode material of lithium-ion batteries (LIBs) because it has a high theoretical specific capacity of 1111 mA h g-1 and unique layer structure. However, the electrochemical reactions of MoO3 exhibit sluggish kinetics and structural instability caused by pulverization during charge and discharge. Herein, we report new two-dimensional Cr-doped MoO2.5(OH)0.5 (doped MoO2.5(OH)0.5) ultrathin nanosheets prepared by a facile hydrothermal process. The formation of the ultrathin nanosheets was clarified by a "doping-adsorption" model. Compared with doped MoO3, doped MoO2.5(OH)0.5 has larger expanded spacing of the {0l0} crystal planes for fast Li+ storage. The electrodes after cycling were investigated by ex situ transmission electron microscopy in combination with X-ray photoelectron spectroscopy analysis to reveal the reversible conversion reaction mechanism of doped MoO2.5(OH)0.5 nanosheets. Interestingly, for doped MoO2.5(OH)0.5 nanosheet electrodes, it was found that the as-formed intermediate LixMoO3 nanodots were well-dispersed in the mesoporous amorphous matrix and had an expanded (040) crystal plane after 10 cycles. These unique structural features increased the effective surface of intermediate products LixMoO3 to react with Li+ and shortened the diffusion length and thus promoted the electrochemical reactions of doped MoO2.5(OH)0.5. Additionally, the presence of Cr also played a critical role in the reversible decomposition of Li2O and enhanced specific capacity. When employed as an anode in LIBs, doped MoO2.5(OH)0.5 nanosheets show superior reversible capacity (294 mA h g-1 at 10 A g-1 after 2000 cycles). Moreover, the reversible capacity after electrochemical activation is quite stable throughout the cycling, thereby presenting a potential candidate anode material for LIBs.
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Abstract:      With the development of our country’s economic construction and road and bridge construction, the bridge widening project will be presented to us more and more. How to do the old bridge widening and rebuilding work well is a topic for the bridge builders. With the development of image processing technology, this paper introduces the image analysis technology into the bridge widening application, and realizes the real time analysis of the bridge by multi-angle input image analysis technology. Then, the specific location of bridge changes can be analyzed by multi-angle input image analysis results, and the specific bridge widening processing can be made for this position. In addition, the multi-angle input image analysis method can be used to model and analyze the bridge effectively, and it can be used to analyze the real situation of the bridge effectively. In addition, it can meet the specific needs of the application of the bridge to broaden the construction. Finally, through experiments, we can see that the proposed algorithm of bridge widening based on multi-angle input image analysis can effectively improve the efficiency of bridge widening, and can reduce the cost of bridge widening.
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Abstract:      Two-dimensional (2D) MXenes such as Ti3C2, Ti2C, Mo2C, and Mo1.33C have shown excellent electrochemical performances as supercapacitor electrodes, and the exploration of new and/or high-capacity MXene-based supercapacitor electrode materials is an active field. In this work, 2D multi-layered V4C3 MXene has been synthesized by selectively etching Al from V4AlC3 and it shows a high capacitance of 209 F g−1 at 2 mV s−1, good rate performance, and stable long cyclic performance with capacitance retention rate of 97.23% after 10000 cycles at 10 A g−1 in 1 M H2SO4. Importantly, the pseudocapacitance (∼100.1 F g−1) accounts for about 37% of the total capacity (∼268.5 F g−1) for V4C3 MXene electrode. Therefore, the high specific capacitance of V4C3 MXene is not only due to their wide interlayer spacing (∼0.466 nm), large specific surface areas (∼31.35 m2 g−1) and pore volumes (∼0.047 cm3 g−1), and good hydrophilicity but also attributed to the abundant valence states of vanadium (+2, +3, and +4). The high rate performance and excellent cycling stability of V4C3 MXene electrodes are mainly attributed to the high electronic conductivity (1137 S m−1 at 300 K). The present work provides another promising MXene-based supercapacitor electrode material.
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Abstract:      For indoor environments, laser scanners cannot receive satellite signals, and engineering needs to obtain indoor point cloud coordinates. This paper proposes a back sight directional registration method: Sweep the scanning site at a known point, scatter the target site at another known point, and accurately scan the target to obtain the precise feature points of the back-sight point. The data of the scan site are converted to a known point coordinate system during data processing. Experimental results show: The method can not only register the two-site cloud data with high precision, but also have higher precision of the point cloud coordinates after converting the coordinates. To meet the actual engineering needs, it can provide reference for engineering applications such as indoor scanning and tunnel scanning.
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Abstract:      The root exudates of Leersia hexandra Swartz were collected to investigate their mobilization of chromic oxide (Cr2O3), lead chromate (PbCrO4) and Cr-contaminated soil. It was observed that the root exudates can mobilize Cr2O3, PbCrO4 as well as Cr-contaminated soil. Low molecular weight organic acids in the root exudates L. hexandra were analyzed by high performance liquid chromatography (HPLC). Six organic acids, including oxalic acid, tartaric acid, malic acid, lactic acid, maleic acid and citric acid, were detected in the root exudates, and their concentrations were 18.91±0.23, 130.90±1.44, 1031.34±4.38, 65.54±1.01, 0.96±3.67×10-3 and 201.50±1.13 μg (g root DW)-1, respectively. Chemical reagents of these 6 acids were used to mobilize Cr2O3, PbCrO4 and Cr-contaminated soil. The mobilization of different organic acids to Cr-contamination soil declined in the order of oxalic acid > malic acid > lactic acid > tartaric acid > maleic acid > citric acid. These results suggested that organic acids in the root exudates play an important role in uptaking a large amount of Cr from soil by L. hexandra. Information obtained from this study should develop the understanding of the accumulation mechanism of L. hexandra to Cr in the soil, and provide insights for improving the efficiency of phytoremediation.
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Abstract:      In this paper, the clustering analysis method of intrusion detection technology is studied and analysed combined with the algorithm of Counter Propagation Networks. Based on the traditional Counter Propagation Neural Networks (CPN), this paper takes advantage of Gene Express Programming (GEP), optimize the input vector and μ of the CPN network model. It overcomes the shortcoming of the network jitter, that because of the influence of the input vector on the connection weight of the Kohonen layer in the traditional CPN network algorithm. improves the convergence time of the network, and obtains a better network clustering effect, and verifies the effectiveness and superiority of the algorithm in the intrusion data analysis from the experiment.
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Abstract:      α-MoO3 has gained growing attention as an anode material of lithium-ion batteries (LIBs) because it has a high theoretical specific capacity of 1111 mA h g-1 and unique layer structure. However, the electrochemical reactions of MoO3 exhibit sluggish kinetics and structural instability caused by pulverization during charge and discharge. Herein, we report new two-dimensional Cr-doped MoO2.5(OH)0.5 (doped MoO2.5(OH)0.5) ultrathin nanosheets prepared by a facile hydrothermal process. The formation of the ultrathin nanosheets was clarified by a "doping-adsorption" model. Compared with doped MoO3, doped MoO2.5(OH)0.5 has larger expanded spacing of the {0l0} crystal planes for fast Li+ storage. The electrodes after cycling were investigated by ex situ transmission electron microscopy in combination with X-ray photoelectron spectroscopy analysis to reveal the reversible conversion reaction mechanism of doped MoO2.5(OH)0.5 nanosheets. Interestingly, for doped MoO2.5(OH)0.5 nanosheet electrodes, it was found that the as-formed intermediate LixMoO3 nanodots were well-dispersed in the mesoporous amorphous matrix and had an expanded (040) crystal plane after 10 cycles. These unique structural features increased the effective surface of intermediate products LixMoO3 to react with Li+ and shortened the diffusion length and thus promoted the electrochemical reactions of doped MoO2.5(OH)0.5. Additionally, the presence of Cr also played a critical role in the reversible decomposition of Li2O and enhanced specific capacity. When employed as an anode in LIBs, doped MoO2.5(OH)0.5 nanosheets show superior reversible capacity (294 mA h g-1 at 10 A g-1 after 2000 cycles). Moreover, the reversible capacity after electrochemical activation is quite stable throughout the cycling, thereby presenting a potential candidate anode material for LIBs.
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Abstract:      Hydrothermal fluid activity associated with geological processes can now be dated by 40Ar/39Ar progressive crushing of minerals thanks to recent advances in high precision mass spectrometry. However, methods of data analysis and interpretation for these high-resolution measurements still need to be refined. In this study, we report further insights into using K-Cl-Ar diagrams as tools for interpreting ages of secondary and primary fluids from 40Ar/39Ar stepwise crushing experiments. Three paragenetic mineral pairs of muscovite and wolframites from a southern China tungsten deposit were investigated using the 40Ar/39Ar technique through laser incremental heating and progressive crushing of single minerals. Incremental heating analyses of muscovites yielded flat age spectra defining plateau ages of 156–153 Ma. Progressive crushing experiments of wolframites yielded anomalously old apparent ages due to excess 40Ar. However, the apparent ages decline quickly after the initial steps and stabilize to form age plateaus of 156–153 Ma without excess 40Ar. The plateau age steps interpreted as ages of gases derived from primary fluid inclusions (PFIs), yield well-defined isochrons with ages ranging from 157 to 153 Ma and initial 40Ar/36Ar values that are indistinguishable from the modern atmospheric value. Digitally created 2D- and 3D-diagrams of K–Cl–Ar correlations can easily reveal distribution trends and correlation planes from the crushing steps. Interpretations of these diagrams further reveal the ages of secondary fluid inclusions (SFIs) (87 to 83 Ma) and primary fluid inclusions (PFIs) (159 to 150 Ma). Raw data from SFIs degassed during the initial crushing steps form scatters on inverse isochron plots. However, 2D and 3D K-Cl-Ar diagrams yield SFI ages that agree with 40Ar/39Ar ages of K-feldspar veins cutting the tungsten ore bodies.
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Abstract:      The objective of this study was to build an efficient outer-inner looping redox reaction mechanism called steam recycled biomass chemical looping gasification (SR-BCLG) for H2 production by using BaFe2O4 as an oxygen carrier (OC). The X-ray diffraction (XRD) results showed the phase changes of BaFe2O4 in the SR-BCLG process can be oxidized to its initial state stimulated by steam. In addition, the impacts on the temperature, water injection rate (steam/biomass ratio) and OC loading were investigated. The maximum H2 production of 28.5 mol/kg· biomass was achieved in the 60 min of gasification with a BaFe2O4 load amount of 10 wt%, which is an increase in H2 production of 109.6% compared with the no-OC biomass gasification process under the optimal conditions. Durative high production of H2-enriched syngas was obtained during the cyclic stability tests, indicating the significant redox durability and high H2-generation properties of BaFe2O4. The XRD, scanning electron microscopy (SEM), and thermo-gravimetric analyzer (TG) characterizations revealed the high stability of BaFe2O4, which can be ascribed to the existence of Ba2+. The bimetal functional BaFe2O4 allows for an innovative method of outer-inner looping redox reactions for continuous H2-enriched syngas generation in the SR-BCLG process.
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Abstract:       This study aims to identify the critical factors and paths that affect the Chinese public’s risk perceptions of genetically modified (GM) foods from an emotional appraisal perspective. Using an experiment conducted with university undergraduate business students in China, we examined the evaluative pathways of the Chinese public by manipulating fairness and controllability appraisals in scenarios constructed about GM foods risk. The experiment was designed around two evaluative pathways–consequentialist and deontological perspectives–focusing on controllability and fairness. This led to a distinct set of emotional responses. It was found that both consequence-based and morality-based emotions caused stronger perceived risks toward GM foods. Understanding these responses provides new insight into how scientists and experts in China might best frame their communications about GM foods.
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Abstract:      Novel ZnO/Nd-BiOBr composites were facilely synthesized via a surfactant-free chemical approach. The ZnO nanoflakes were loaded on the surface of Nd-BiOBr nanosheets with intimately contact. The synthesized ZnO/Nd-BiOBr demonstrated significantly higher visible light photocatalytic degradation of phenol compared to those of ZnO, BiOBr and Nd-BiOBr. The enhanced photocatalytic activity of ZnO/Nd-BiOBr was attributed to the effective separation of photogenerated electron-hole in the heterojunction structure as proven via the photoluminescence spectra. In addition, the ZnO/Nd-BiOBr showed good stability in phenol degradation for four irradiation cycles. The radical trapping experiments indicated that the hydroxyl radicals played key role in the photodegradation process.
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Abstract:      Owing to the simultaneous occurrence of nucleation and nuclei aggregation in nanoprecipitation approach, the preparation of monodisperse nanospheres from polysaccharide remains a great challenge. Herein a two-step approach is presented for size controlled preparation of monodisperse polysaccharide-based nanospheres with PDI of 0.05 from starch acetate (SA). First, the starch acetate nanospheres (SANs) with average size in the range from 100 to 160 nm were produced by a moderate and constant hydrophobic interaction (MCHI) process. Second, based on principle of Ostwald ripening, a facile hydrothermal method was employed to modulate the size of the SANs obtained from the first step, yielding monodisperse nanospheres ranging from 200 to 1400 nm. This two-step method was also successfully applied to the preparation of ethyl cellulose nanospheres, which provided a facile strategy to prepare nanospheres from polysaccharides. Finally, SANs (744 nm) and ECNs (802 nm) were used to fabricate 2D photonic crystals by self-assembly, further verifying high monodispersity of obtained polysaccharide-based nanospheres.
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Abstract:      Thermal conductivity of compacted bentonite is one of the parameters affecting the behaviour of high-level radioactive waste (HLW) repositories, where the bentonite will be used as a buffer. Because the heat released from the HLW will be diffused across the buffer, understanding the thermal properties of buffer materials is necessary to accurately assess the thermal performance of the HLW repository. In this study, the thermal conductivity of compacted Gaomiaozi (GMZ07) and Wyoming (MX80) bentonites was measured and investigated under different testing conditions: temperature, water content and dry density. The obtained results showed that the thermal conductivity of compacted bentonites increased with increasing temperature. The thermal conductivity increased noticeably with temperature above 60 °C, while the change in thermal conductivity with temperature was small at temperature ranging from 5 to 60 °C. The temperature effect on thermal conductivity decreased with increasing dry density, and for a dry specimen, the thermal conductivity was negligibly changed with temperature.
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Abstract:      Indocyanine green (ICG), a multifunctional near-infrared (NIR) imaging agent approved by the FDA, has been extensively used in clinical cancer theranosis, but limited by its inherent instability, short plasma half-life and lack of targeting ability. Herein, an in situ formed photothermal network based thermosensitive hydrogel (PNT-gel) constructed by using supramolecular cross-linking conjugated polymers was developed for the stabilization of ICG and efficient combinatorial photothermal/photodynamic antitumor therapy. While the conjugated polymeric backbone in PNT-gel anchored the aromatic phototherapeutic agent ICG via π-π stacking interactions to avoid premature leakage, it also directly converted low-dose NIR light to induce localized hyperthermia to enhance the photothermal effect. The PNT-gel shows a reversible gel-to-sol upper critical solution temperature (UCST) that is slightly above body temperature. Therefore, the controlled release of ICG was switched on or off by NIR via photothermal-induced gel-sol transition. In vitro and in vivo antitumor experiments demonstrated that ICG loaded PNT-gel not only efficiently induced the killing of 4T1 cancer cells, but also achieved almost complete eradication of 4T1 cells by one-dose intratumoral injection in combinatorial photothermal/photodynamic therapy under irradiation of a low-dose 808 nm laser (0.14 W cm-2). Additionally, the combinational therapy proved to enhance the effectiveness of photodestruction without tumor recurrence compared with photothermal therapy (PTT) or photodynamic therapy (PDT) treatment alone.
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Abstract:      Chemical looping methane reforming (CLMR) is a promising technology for syngas generation by designing an oxygen carrier to partially oxidize methane into mixed gases with expected H2/CO ratio. The major challenge is the development of oxygen carriers with high reactivity, good selectivity, and excellent recyclability. We investigated a novel interstitial doped perovskite as an oxygen carrier to regulate the oxidation activity and demonstrated that Mg ions that interstitial entering into the crystal lattice of perovskite can improve the activation of methane greatly without any change of the crystal structure. According to the results of XPS and H2-TPR, Mg ions also reduced the electron binding energy of oxygen on the sample surface and increased the migration rate of lattice oxygen. Compared with LSFC and Li-LSFC, the interstitial doping Mg-LSFC exhibited higher average methane conversion up to 98.66%, accompanying with 78.15% hydrogen content. Furthermore, the average yield of hydrogen of Mg-LSFC increased from 1.60 ml to 2.25 ml per 1 ml of methane when 0.02 g/min water participated in the reaction. Besides, the stability of Mg-LSFC was also proved by thermogravimetric experiments and fixed bed pulse experiments. Based on the experiment results, the reaction mechanism for methane activation was discussed to further providing a pathway to effectively enhance the hydrogen-rich syngas generation.
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Abstract:      Crop Leaf area index (LAI), canopy height and above-ground biomass (AGB) are important structural parameters. Accurate predictions of these three parameters are required for improving the applications of crop growth monitoring, health status assessment and yield prediction. Airborne Light Detection and Ranging (LiDAR) system is the most reliable technique for accurately predicting vegetation structure parameters. LiDAR technique has been broadly applied to estimate vegetation LAI, height and biomass, and reliable prediction results have been obtained. However, LiDAR data lack the spectral information of vegetation. The combination of LiDAR data and hyperspectral imagery can achieve complementary advantages of two data sources and improve the prediction accuracies of vegetation parameters. In this research, we aim to estimate maize LAI, canopy height and AGB using the combined hyperspectral imagery and LiDAR pseudo-waveforms. We constructed the LiDAR pseudo-waveforms through discrete-return point clouds and extracted pseudo-waveform variables. The prediction models of maize LAI, canopy height and AGB were established with a random forest (RF) regression algorithm using the traditional statistical variables derived from discrete-return point clouds, the pseudo-waveform variables, the combined hyperspectral vegetation indices and pseudo-waveform variables, respectively. Moreover, the comparative analyses of the three prediction models were conducted to determine the optimal prediction model and explore the potential of the combined hyperspectral vegetation indices and pseudo-waveform variables for predicting maize crop structural parameters. The results showed the strong relationships between LiDAR pseudo-waveform variables and maize LAI, height, and biomass (R2 = 0.799, 0.832 and 0.871, respectively). Moreover, the pseudo-waveform variables produced better results than the results estimated from traditional statistical variables of discrete-return LiDAR (R2 = 0.772, 0.812 and 0.811, respectively). Therefore, it is a viable method for predicting maize LAI, canopy height and AGB using the LiDAR pseudo-waveforms created from discrete-return LiDAR data. Nevertheless, we found that the combined pseudo-waveform variables and vegetation indices derived from hyperspectral imagery produced a better prediction result (R2 = 0.829, 0.892 and 0.909, respectively) when compared to LiDAR pseudo-waveform data alone, and the prediction accuracies improved by 3.8%, 7.2% and 4.4%, respectively. The combined hyperspectral imagery and LiDAR pseudo-waveform data provided complementary information and therefore improved prediction accuracies of these parameters. Although small improvements were observed, the combined data have potential for improving predictions of crop parameters. Our study will provide valuable information for predicting vegetation LAI, canopy height and AGB using the combined hyperspectral imagery and pseudo-waveform constructed from discrete-return LiDAR data.
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Abstract:      The thermal conductivity of compacted bentonite is one of the most crucial parameters for the safe operation of high-level radioactive waste (HLW) repositories where bentonite can act as a feasible buffer. In this study, the potential effects of aging on the thermal conductivity of Gaomiaozi (GMZ07) and Wyoming (MX80) bentonites were investigated experimentally. The bentonite specimens were prepared under different conditions, such as varying water content and dry density, through the static compaction method in a special mould. The water content of the compacted bentonite specimens was kept constant during curing periods of 0, 5, 15, 30, 60, and 100 d under constant volume conditions, and the thermal conductivity of the two bentonites was then measured using the thermal probe method. The test results showed that the thermal conductivity decreased with increasing aging time for both of the compacted bentonites, with a trend that decreased significantly at the early aging periods and then tended to be constant when the aging time exceeded 60 d. The effects of aging are more pronounced for specimens with higher dry densities and water contents. Mercury intrusion porosimetry (MIP) test results confirmed that the reduction in thermal conductivity with aging time could be attributed to smectite hydration within the bentonites during the aging process. With this hydration, part of the soil water moves into the interlayer spaces of smectite crystals, resulting in a decrease in the pore water outside the bentonite particles, which decreases the thermal conductivity of the bentonites.
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Abstract:      Based on previous work, this work uses a 3-D spectral-element method to solve controlled-source Electromagnetic (EM) induction problems in a general anisotropy conducting medium. In this approach, an algorithm for primary/secondary field separation coupled with a mix-order vector basis function was employed to enhance the accuracy of solution. The sparse system of spectral element equations is solved by using an Induced Dimension Reduction (IDR(s)) method with an incomplete LU preconditioner and the efficiency of the solution is improved effectively. We have applied this developed algorithm to compute a typical MCSEM response over a 3D model of a hydrocarbon reservoir located in both isotropic and general anisotropic media. Comparison of the numerical results from our method and FEM solutions shows that the algorithm proposed in this study is correct and effective, and can be extended to other EM induction problems such as borehole EM and airborne EM modeling.
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Abstract:      The atmospheric weighted mean temperature, Tm, is an important parameter for retrieving precipitable water vapor (PWV) from global navigation satellite system (GNSS) signals. There are few empirical, high-precision Tm models for China, which limit the real-time and high-precision application of GNSS meteorology over China. The GPT2w (Global Pressure and Temperature 2 Wet) model, as a state-of-the-art global empirical tropospheric delay model, can provide values for Tm, surface temperature, surface pressure, and water vapor pressure. However, several studies have noted that the GPT2w model has significant systematic errors in the calculation of Tm for China, mainly due to the neglect of the Tm lapse rate. We develop an improved Tm model for China, IGPT2w, by refining the Tm derived from GPT2w using both gridded Tm data and ellipsoidal height grid data from the Global Geodetic Observing System (GGOS) Atmosphere. Both gridded Tm data from the GGOS Atmosphere and radiosonde data from 2015 are used to test the performance of IGPT2w in China. The results are compared with the GPT2w model and the widely used Bevis formula. The results show that IGPT2w yields significant performance against other models in Tm estimation over China, especially in western China, where the significant systematic errors of the GPT2w model are largely eradicated. IGPT2w has σPWV and σPWV/ PWV values of 0.29 mm and 1.38% when used to retrieve GNSS-PWV, respectively. Thus, the IGPT2w has significant potential for real-time GNSS-PWV sounding in China, especially when used to retrieve GNSS-PWV values for the study of PWV transportation in the Tibetan Plateau.
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Abstract:       Two tetragonal natisite structured Li2TiMO5 (M = Ge, Si) ceramics fabricated using the conventional solid-state reaction method were investigated in terms of the thermal stability, sintering behavior and dielectric properties at radio (RF) and microwave frequency region. At the optimum sintering temperature of 1140 °C, Li2TiGeO5 (LTG) has Εr ˜ 9.43, Q × f ˜ 65,300 GHz (at 14.7 GHz), and τf ˜ +24.1 ppm/°C, while Li2TiSiO5 (LTS) sintered at 1180 °C exhibits Εr ˜ 9.89, Q × f ˜ 38,100 GHz (at 14.2 GHz), and τf ˜ +50.1 ppm/°C. The positive τf values of the present LTG and LTS are abnormal and extremely important for low-Εr microwave dielectric ceramics, which could behave as a promising τf compensator. Moreover, the dielectric spectra of both ceramics revealed a phase transition at low-temperature, exhibiting a dielectric peak, which could account for the negative τΕ and positive τf in operating temperature ranges.
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Abstract:       In order to study the emergency reinforcement of slopes under the conditions of heavy rain and other slopes that are not conducive to slope stability, the example of slope engineering is used to strengthen and analyze the reinforcement effect, and verify the feasibility of micro-tube pile reinforcement. According to the actual situation of the project, the shape of the slope, the geological environment and the factors affecting the stability of the slope are comprehensively analyzed. The preliminary reinforcement scheme is proposed to set up 3 rows of plum-shaped cloth-shaped micro-steel flowers at the lateral position of 9 meters outside the electric tower on the slope. Pipe pile, and the cement slurry of M30 is poured into the steel pipe. The final reinforcement scheme of slope stability is analyzed by strength reduction method. It is feasible to realize the micro steel pipe pile reinforcement scheme, and the micro steel pipe pile is fast, efficient, scientific and reasonable for the reinforcement treatment of emergency slope.
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Abstract:       Swelling pressure is an important parameter for understanding the expansive nature of the bentonites and natural clayey soils. During the wetting process, the intergranular stresses evolve due to the capillarity and adsorption of clay minerals, and swelling pressure is developed if soil deformation is constrained by the boundary conditions. Strong physicochemical interactions between clay particles and water molecules prevail in the development of intergranular stresses in expansive soils. In this paper, an empirical approach considering Donnan's osmotic effect was proposed to calculate the change in swelling pressure of expansive soils infiltrated by salt solutions with different concentrations. In the model, the intergranular stress addresses the physicochemical interactions between the minerals of clay and saturating fluids with ion concentration gradients induced by fixed negative surface charges. The differential volumetric strain assuming nonlinear elasticity identifies two mechanisms for the variation of the swelling pressure with the concentration of salt solution. The Donnan osmotic pressure decreases as the concentration increases, and the bulk modulus decreases as the concentration increases. The experimental results show that the variation of the Donnan osmotic pressure dominants the evolution of the swelling pressure with the salt solution concentration for a given soil. The comparison between the simulations and the available experimental data in the literature illustrates well the prediction of the swelling pressure of expansive soils by using the proposed model.
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Abstract:       Polymer electrolyte membrane fuel cells are appealing to resolve the environmental and energy issues but are still heavily inhibited by the dilemma of fabricating effective and durable electrocatalysts for oxygen reduction reaction (ORR). In this work, highly open Pt3Cu nanoframes and one-dimensional, hollow titanium nitride architectures are both successfully explored and implemented as the new system to replace the traditional Pt-carbon motif. The ORR performance of the obtained electrocatalyst shows specific and mass activities of 5.32 mA cm-2 and 2.43 A mgPt-1, respectively, which are 14.4 and 11.6 times higher than those of the commercial Pt/C. Notably, the novel catalyst also exhibits high stability and a much slower performance degradation than that of the benchmarked Pt3Cu/C with the same durability testing procedures. The comprehensive data confirm that the new type of catalyst possesses a high charge transfer during the ORR process, and the unique structure and synergistic effects between anchored Pt and the support mainly contributes to the high stability. This work provides a strategic method for designing an effective ORR electrocatalyst with desirable stability.
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Abstract:       Chemical looping gasification (CLG) of lignite by using hematite oxygen carrier is performed to achieve high purity synthesis gas. The oxygen carrier reaction performance as well as the effects of temperature and lignite/oxygen carrier ratio on the syngas evaluation are investigated by TG and fixed bed reactor coupling with various analytical methods. The experimental results reveal that the hematite oxygen carrier consisting primarily of Fe2O3, SiO2 and Al2O3 presents three H2 reduced peaks at 472.59 °C, 634.17 °C and 849.01 °C respectively, corresponding to the crystal form transition from Fe2O3 to Fe. Lignite pyrolyzes preferentially to generate intermediates then further reacts with oxygen carrier to produce synthesis gas in CLG process, following the oxygen carrier reaction path of Fe2O3 → Fe0.963O → Fe2O3. Oxygen carrier plays a key role in promoting lignite conversion to synthesis gas in CLG process owing to the lattice oxygen shifting reactions equilibrium to the direction of syngas production. Excessive lattice oxygen is beneficial to CLG reaction until the L/O ratio reaches to 4/6 with the limitation of heat and mass transfer in reaction system. However, the minimum value of O/L is 2/8, which ensures the oxygen carrier makes obvious promotion effect in reaction process. High temperature improves synthesis gas yield and carbon conversion by enhancing endothermic reactions in CLG process. The hematite oxygen carrier recovers main crystalline phase after the CLG process without serious sintering.
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Abstract:       Ca2GeO4 dielectric ceramic was prepared using the conventional solid-state reaction method. Sintering behavior, crystal structure, microstructure, and microwave dielectric properties were analyzed by XRD, SEM, Raman, and Infrared reflectivity spectrum. Ca2GeO4 was found to crystallize in the olivine structure with a space group of Pnma. A dense and high-performance microwave dielectric property with permittivity ˜ 6.76 ± 0.02, Q×f value ˜ 82,400 ± 1800 GHz, and temperature coefficient ˜ -67 ± 3.4 ppm/°C were obtained in the sample sintered at 1420 °C. Infrared spectral analysis supported that the dielectric contribution for Ca2GeO4 at microwave region is dominated by absorption of phonons and there is no contribution from dipolar or other polarization mechanisms. The large negative τf values could be compensated by forming composite ceramics with CaTiO3. A low-Εr of 9.02 ± 0.03, a high Q×f of 49,880 ± 1400 GHz, and a near-zero τf value of +4 ± 0.6 ppm/°C were obtained for 0.92Ca2GeO4-0.08CaTiO3 ceramic at 1420 °C for 4 h. This ceramic could be a good candidate for microwave substrate materials.
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Abstract:       TiO2/SiO2 films were deposited on glass substrates by sol-gel method, and the effects of SiO2 on the photocatalysis and hydrophilicity of TiO2 films were studied. Zeta potential measurements show that SiO2 can effectively inhibit the growth of TiO2 colloidal particles, and improve the stability of sols. XRDandAFMobservations discover that, with the increase of SiO2, the size and crystallinity of TiO2 particles, and the porosity and roughness of films all gradually decrease. XPS and FTIR analyses indicate that SiO2 also affect the composition of the films. In addition, the blue shift of the absorption boundary gradually increases with SiO2. The fitting results show that the photocatalytic reaction of films basically follows the first-order kinetics law. The films with 15% SiO2 exhibit the best photocatalytic activity, whose degradation efficiency is about twice that of the pure TiO2 films. The films with 20%wt SiO2 have the best super hydrophilicity, whose water contact angle (WCA) drops to 2° in 3s. More significantly, its super hydrophilicity can last for more than 6 days under dark, that is, the films obtain an enhanced durable super hydrophilicity. In summary, the films with 15%wt-20% wt SiO2 own the best overall performance.
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Abstract:       Compost-derived dissolved organic matter (DOM), which has a wide distribution of molecular weight (MW) and polarity, has a potential application in the remediation of the contaminated soil due to its redox-active functional groups. Composting treatment can change the MW and polarity of the DOM through microbial transformation and degradation. However, the relationship between the redox properties of compost-derived DOM and its MW and polarity is still unclear. DOM was extracted from municipal solid wastes with different composting times in this study, and it was further fractionated into humic acids (HA), fulvic acids (FA) and hydrophilic (HyI) fractions based on its hydrophobicity and XAD-8 resin. Electron transfer capacities [including electron accepting capacities (EAC) and electron donating capacities (EDC)] of the HA, FA and HyI fractions and their associations with polarity and MW were studied. The results showed that the EAC of the HA, FA and HyI all increased after composting. The EDC of the HA and HyI exhibited an increasing trend as well, though that of the FA decreased remarkably after composting. The MW, polarity and redox-active functional groups of the HA, FA and HyI fractions were determined using high performance liquid chromatography and excitation-emission matrix fluorescence spectra coupled with parallel factor analysis. The result showed that the quinone-like groups were mainly detected in the medium MW and transphilic sub-fractions of the HA, FA and HyI, and were the main functional groups responsible for the EAC. The low MW sub-fractions, which consisted mainly of tyrosine-like matter, were the main functional components accounted for the EDC. The results advance our understanding of the influence of MW and polarity on the redox properties of organic substances, and facilitate to reveal the important redox-active functional groups when compost is utilized to remediate the contaminated soil.
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Abstract:       Schwertmannites are metastable and often contaminated by chromium and arsenic. However, when schwertmannite is subjected to reducing conditions, the effect of reductive dissolution of schwertmannite coupled to the potential reduction of Cr(VI) or As(V) on the behavior of chromium and arsenic are less known. The present study systematically explored Fe(II)-induced transformation of schwertmannite with adsorbed CrO2-4 or AsO3-4 at pH 6.5, and the consequent redistribution of chromium and arsenic. The results show that adsorption of oxyanions obviously facilitated the release of schwertmannite-bound SO42− from both the mineral surface and the lattice structure via SO42--exchange. Adsorbed chromate and arsenate both inhibited the Fe(II)-induced transformation of schwertmannite. CrO2-4 -schwertmannite persisted as the dominant mineral phase for up to 30 d as a consequence of Fe(II) consumption and coverage of Cr(III)-Fe(III) hydroxide. In contrast, AsO3-4-schwertmannite transformed to poorly crystalline goethite via an intermediate lepidocrocite in 4 mM Fe(II) treatment. Both sorption and redox processes of Cr(VI) imprisoned chromium on schwertmannite. Transformation of AsO3-4-schwertmannite caused no re-mobilization of arsenic into solution, indicating the repartition to secondary minerals. Reduction of Cr(VI) to Cr(III) by Fe(II) would greatly lower the environmental hazard of chromium, and the persistence of As(V) would limit the toxicity of arsenic. These findings will help to understand the geochemical behavior of the important toxic Cr(VI) and As(V) specifically in the environmental systems with cyclic redox conditions.
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Abstract:       This work initially describes a sample-in-answer-out paper-based assay for simple, rapid, sensitive, specific, and low-cost detection of silver (I) (Ag+) ions. It combines Ag+-triggered in situ autocatalysis for signal amplification with an instrument-free, timing readout in 3D origami paper-based analytical devices integrated with nanopore membranes (NMs). The autocatalytic amplification is based on the oxidability of Ag+ towards 3,3',5,5'-tetramethylbenzidine (TMB) loaded in the NMs. The Ag+ ions are rapidly reduced by the TMB to form silver nanoparticles that further act as nanocatalysts to catalyse the oxidation of more TMB molecules to their derivatives by Ag+ ions for producing bigger (and more) metal particles. The NM's pores are thus partially blocked by these metal particles to adjust (prolong) the flowing time of a coloured reagent in the paper device. Under optimized conditions, this developed point-of-need method could quantitatively detect the Ag+ ions in a linear concentration range of 1.9–62.5 nM within 4 min, by simply using a ubiquitous phone (or a timer). Its detection limit was estimated to be ˜0.91 nM according to the 3σ rule. The recoveries of analyzing real water examples (i.e., pond water, tap water, drinking water, and soil water) were from ˜95.2 to ˜103.9%, and the corresponding relative standard deviations ranged from 3.3 to 8.1% (n = 6).
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Abstract:       A concept of w-balanced incomplete block design (w-BIBD) was defined. In view of the difficulty in implementing balanced incomplete block design, elements in base set were expressed in the form of those in two-dimensional space when cardinality q has bigger value. A structure of w-BIBD was constructed utilizing location-relation of the elements in two-dimensional space. A w-BIBD based key pre-distribution scheme was presented in wireless sensor networks, which could be easily implemented while guaranteeing the strong key connectivity between nodes. A key pre-distribution scheme based on Ex-w-BIBD was proposed by extending w-BIBD in three-dimensional space, which obtained better resilience while supporting high scalability. Results show that in case of the same size of key rings, EX-w-BIBD scheme provides better key scalability compared to the existing schemes while making a trade-off between resiliency and connectivity.
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Title:       Microwave assisted green synthesis of pectin based silver nanoparticles and their antibacterial and antifungal activities
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Abstract:       In this work, monodispersed silver nanoparticles (Ag NPs) were prepared by the reaction of silver nitrate with alkali hydrolyzed pectin at microwave irradiation. Two types of Ag NPs were obtained under the following conditions: 400 W of microwave power, 1 g/l NaOH, 2 g/l pectin, 10 mmol/l AgNO3, and irradiation time for 1 and 2 min, respectively. The zeta potential values of Ag NPs colloidal solutions were −39.6 and −38.7 mV, indicating that these nanoparticles were stable. Transmission electron microscopy (TEM) analysis revealed these spherical Ag NPs with an average size 2.90 and 11.94 nm, respectively. Ag NPs exhibited potent antibacterial and antifungal activities to against Escherichia coli, Staphylococcus aureus, and Aspergillus japonicus, and the minimum bactericidal concentrations (MIC) to against E. coli and S. aureus were equally at 80–160 µg/ml. In a word, this is a green, efficient, and cost-effective method for Ag NPs synthesis.
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Abstract:       Malware mutation is pervasive among networks. Modeling and understanding its propagation characteristics have been of great importance. In this study, a new compartmental model that extends the present model by incorporating mutated malware into the modeling process as a separate dynamic variable is proposed and theoretically analyzed to deepen the understanding of the spreading mechanisms of mutated malware. The model involves two equilibria, namely, malware-free equilibrium and malware equilibrium, wherein both have proven to be locally and globally asymptotically stable through the Routh-Hurwitz criterion and Lyapunov functional approach, respectively. An epidemic threshold is obtained that clearly forms the boundary among the comprehensive dynamics of the model between two distinct ramifications: one with mutation infection prevalence and the other without any mutation infection. Both are incarnated via the existence and stability of the equilibria admitted by the model. Further analyses show that the mutation is related not only to the epidemic threshold, but also to the malware prevalence level. The numerical simulations based on the analytic results demonstrate that the diffusion of mutated malware can fall away or can be maintained at a suitable level.
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Abstract:       Surfactant and microwave assisted extraction (S-MAE) was used for pectin extraction from orange peel. First, we optimized the conditions of microwave assisted extraction (MAE), e.g., irradiation time, liquid-to-solid ratio (LSR), and pH on pectin yield (PY), galacturonic acid (GA) content, and degree of esterification (DE) using a Box-Behnken design. Under optimal conditions (pH 1.2, 7.0 min, and 21.5 v/w LSR), we obtained a PY of 28.0 ± 0.5%, which was close to the predicted value (31.1%). Second, we analyzed the effect of surfactant on microwave extraction of pectin. Among the surfactants investigated, Tween-80 (8 g/L, w/v) increased PY by 17.0%. Compared with conventional solvent extraction, S-MAE is a novel and efficient method for pectin extraction, which generated a higher (p < 0.05) PY (32.8%), GA content (78.1%), DE (69.8%), and Mw (286.3 kDa).
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Abstract:       Melanoma is the deadliest form of skin cancer, and its incidence level is increasing. It is important to obtain a diagnosis at an early stage to increase the patient survival rate. Skin lesion segmentation is a difficult problem in medical image analysis. To address this problem, we propose end-to-end object scale-oriented fully convolutional networks (OSO–FCNs) for skin lesion segmentation. Given a single skin lesion image, the proposed method produces a pixel-level mask for skin lesion areas. We found that the scale of the lesions in the training dataset affects a large number of the segmentation results of the lesions in the testing phase, and thus, a training strategy called object scale-oriented (OSO) training is proposed. First, the pre-trained network of VGG-16 is adapted and is transformed into fully convolutional networks (FCNs). Second, after very simple preprocessing, skin lesion images with boundary-level annotations are fed into the FCNs for fine-tuning training based on the pre-trained model using OSO training. During the OSO training, the training dataset is divided into 2 subsets according to an index called the object occupation ratio, and then the whole training dataset and the 2 subsets are used to train 3 different scale-oriented FCNs. A dataset provided by the International Skin Imaging Collaboration (ISIC), ISIC2016, is used for training and testing. Our algorithm is compared with the state-of-the-art algorithms, and the experimental results demonstrate that the segmentation accuracy of our algorithm is higher or very close to the performances of the other algorithms.
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Abstract:       Relaxor-PT crystals, that is, Pb(Mg1/3Nb2/3)O3-PbTiO3 (PMN-PT) and Pb(In1/2Nb1/2)O3-Pb(Mg1/3Nb2/3)O3-PbTiO3 (PIN-PMN-PT), have been used in mechanical to electric energy translation devices, such as for high-frequency imaging and underwater detection. However, low temperature usage remains a problem for high temperature applications, which are restricted by rhombohedral to tetragonal phase temperatures (T R-T). In this work, we synthesized a new xPb(Yb1/2Nb1/2)O3-yPb(Sc1/2Nb1/2)O3-0.37PbTiO3 (x = 0.2˜0.45) (xPYN-yPSN-0.37 P T) ternary piezoelectric polycrystalline with high T R-T = 225˜245 °C. For 0.45PYN-0.18PSN-0.37 P T ceramics, the piezoelectric coefficient d33, mechanical coupling factors k33, kp, and kt, and dielectric coefficients Εr and T R-T are on the order of 330 pm/V, 68.3%, 54.3%, 49.3%, 930, and 245 °C, respectively. Thermal piezoelectric and ferroelectric behaviors were investigated in 0.45PYN-0.18PSN-0.37 P T polycrystalline, which are good candidates for high temperature piezoelectric application. DSC curves for xPYN-yPSN-0.37 P T systems present two peaks at 1213 and 1291 °C during the cooling process, showing good crystallization behavior and suitability for single crystal growth.
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Abstract:       Environmentally benign lead-free bulk ceramics with high recoverable energy density (Wrec) are very attractive in advanced pulsed power capacitors. In this work, composition engineering was adopted by La3+ modification to improve the energy storage performance of Ag1−3xLaxNbO3 ceramics. It was found that the antiferroelectric (AFE) phase was stabilized after La3+ substitution, as a result of the reduced tolerance factor t. Significant improvement of Wrec and energy storage efficiency (η) were achieved with value of 3.12 J/cm3 and 0.63 for x = 0.02 at an electric field of 230 kV/cm, more than 1.5 times the value of pure AgNbO3 (Wrec = 1.9 J/cm3, η = 0.40). The excellent energy storage properties are resulted from the increased antiferroelectric-ferroelectric phase transition electric field (EF), ferroelectric-antiferroelectric phase transition electric field (EA), and breakdown electric field (Eb). The enhanced Eb was ascribed to the decreased grain size and increased electrical resistivity upon La3+ modification. The feature makes Ag1−3xLaxNbO3 a potential candidate for energy storage applications.
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Abstract:       We herein firstly presented supramolecularly imprinted polymeric (SMIP) solid phase microextraction (SPME) coatings which showed synergetic recognition for nitrophenols and bisphenol A. A series of β-cyclodextrins (β-CD) with different substituents were successfully designed and synthesized. It was employed as supramolecular functional monomers for SMIPs. The orderly assembling structures settled down under the molecular imprinting process. The four of SMIPs solid phase microextraction coatings showed good selectivity for the template and could be used to extract 4-NP in real water samples. Furthermore, the inclusion effects of derived β-CDs with the 4-NP were investigated by measuring the UV–vis spectra and the theoretical calculations. The strongest intermolecular force is come from the supramolecular complex of 4-NP and β-CD-4 which shows the strongest UV–vis spectra absorption value. Meanwhile, the difference of the theoretical calculations value coming from the system of derived β-CDs and 4-NP is the largest, revealing the strongest electronic interactions between derived β-CD-4 and 4-NP. Therefore, these polymers possess inclusion interactions from β-cyclodextrin cavities and hydrogen-bonding interactions from molecular imprinting. Multiple adsorptions triggered off a synergetic recognition for target analytes. The SMIPs also performed highly selective recognition in complex real water sample with sensitive detection limits.
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Title:       Thermal and saline effect on mineral-water interactions in compacted clays: A NMR-based study
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Abstract:       The behavior of the confined pore water in three compacted clays, which are saturated with different fluids at temperature ranging from 22 to 75 °C, is investigated via the NMR technique. It is shown that the pore water is mainly retained by surface forces and effective surface diffusion coefficient is estimated to be equal to the same in all the water-saturated clays, approximately two-order lower than that of bulk water. The optimal pore size in clays is roughly estimated to equal to or smaller than several micrometers based on the effective surface diffusion coefficient, which has been validated by pore size distributions obtained with mercury intrusion porosimetry. The measured effective activation energy are different for these three clays, and the water molecules in soil B with the largest specific surface and cation exchange capacity have the largest effective activation energy. Effective activation energy is also obtained for soil C (natural bentonite) saturated with NaCl, CaCl2 and KCl solutions with a concentration of 1 mol/L and distilled water. It is shown that salt solution increases the effective activation energy for soil C when saturated with KCl or NaCl (monovalent ion), whereas decreases the effective activation energy when saturated with CaCl2 (divalent ion). The influence of cationic type on effective activation energy is discussed based on the diffuse double layer theory and the cation hydration mechanism. It is also shown that permeability coefficient of the clays increases with temperature. A larger effective activation energy means that the permeability coefficient is more sensitive to temperature.
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Abstract:       For real-time monitoring of natural disasters, such as fire, volcano, flood, landslide, and coastal inundation, highly-accurate georeferenced remotely sensed imagery is needed. Georeferenced imagery can be fused with geographic spatial data sets to provide geographic coordinates and positing for regions of interest. This paper proposes an on-board georeferencing method for remotely sensed imagery, which contains five modules: input data, coordinate transformation, bilinear interpolation, and output data. The experimental results demonstrate multiple benefits of the proposed method: (1) the computation speed using the proposed algorithm is 8 times faster than that using PC computer; (2) the resources of the field programmable gate array (FPGA) can meet the requirements of design. In the coordinate transformation scheme, 250,656 LUTs, 499,268 registers, and 388 DSP48s are used. Furthermore, 27,218 LUTs, 45,823 registers, 456 RAM/FIFO, and 267 DSP48s are used in the bilinear interpolation module; (3) the values of root mean square errors (RMSEs) are less than one pixel, and the other statistics, such as maximum error, minimum error, and mean error are less than one pixel; (4) the gray values of the georeferenced image when implemented using FPGA have the same accuracy as those implemented using MATLAB and Visual studio (C++), and have a very close accuracy implemented using ENVI software; and (5) the on-chip power consumption is 0.659 W. Therefore, it can be concluded that the proposed georeferencing method implemented using FPGA with second-order polynomial model and bilinear interpolation algorithm can achieve real-time geographic referencing for remotely sensed imagery.
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Abstract:       Biomass chemical looping gasification (BCLG), which employs oxygen carriers (OCs) as the gasification agent, is drawing more attention for its low cost and environmental friendliness. However, the complex products of biomass pyrolysis and the reactions between OCs and the pyrolysis products constrain its development. In this study, MFe2O4 (M = Cu, Ba, Ni and Co) ferrites synthesized via the sol-gel method were investigated as OCs in BCLG for hydrogen-rich syngas production. The properties of the as-prepared and spent OCs were characterized by X-ray diffraction (XRD), H2-temperature programmed reduction (TPR), scanning electron microscopy (SEM), and automatic surface area porosimetry (BET). The three-phase products (char, pyrolysis gas and toluene) derived from biomass pyrolysis were employed as the reactants to investigate the reactivity of the ferrites. Then, BCLG experiments using biomass were conducted on the four ferrites to further determine their performance. The characterization results suggested that the four ferrites are all attractive for the chemical looping process, exhibiting good oxygen transferability and wide distributions of metal cations because of their metal synergistic effects in the spine structure. Reactions with pyrolysis gas and biomass char indicated that BaFe2O4 has a higher reactivity via a solid-solid reaction but a lower reactivity with pyrolysis gas, which make it very favorable for the production of hydrogen-rich syngas. Furthermore, BaFe2O4 showed excellent performance for toluene catalytic cracking with small amounts of carbon deposition. The synergetic effects between Ba and Fe metals considerably enhanced selective oxidation to produce 26.72% more H2 than CoFe2O4 and 13.79% more H2 than NiFe2O4 and CuFe2O4 for biomass gasification. The hydrogen yield produced by BaFe2O4 with the assistance of steam for biomass gasification can reach 41.8 mol/kg of biomass.
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Abstract:       The miniature penetrometer tests are often used to investigate the distribution and strength of aggregates in soils. In this work, seven different diameters of probe and three different penetration speeds were used in the miniature penetrometer tests. The results show that: Smaller probe diameter is not suitable for stiffer clay; therefore, determining suitable diametric probes is necessary before conducting miniature penetrometer tests on different types of clay. However, the influence of the probe diameter on penetration can be ignored, if the probe is non-deformed. Faster penetration speed results in larger penetration stress when the penetration speeds are in the range of 8.9 mm/min to 50.5 mm/min. When the probe diameters are in a range of 2.35 to 2.95 mm, the penetration speed will have a significant influence on penetration stress.
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Abstract:       In the Anthropocene, marine microplastic debris has been rapidly increasing and interacting with wildlife. As apex predators, cetaceans have been proven to be ideal sentinel species to indicate ecosystem changes and umbrella and flagship species to help develop environmental management strategies. Here, we report the presence of microplastics in the intestines of Sousa chinensis for the first time, which highlights the potential impacts of microplastic pollution in coastal environments. Microplastics were detected in the intestinal contents of both adult and calf individuals, indicating that consumption of prey and unintentional ingestion are the potential pathways for microplastic accumulation in Sousa chinensis. The properties of the microplastics indicated that fibers, white and blue items, 1–5 mm items, and polyester were the predominant shapes, colors, sizes and plastic materials, respectively. More microplastics were detected in the foreguts and midguts than in the hindguts, which may be correlated with the specific intestinal structure of Sousa. This study indicates that coastal delphinids might suffer from microplastic pollution, even young calves. The sample size in this study is limited, whereas it's a starting point for assessing microplastics in the endangered coastal delphinid, Sousa. We suggest that assessments of the risks of microplastic consumption by cetaceans and the presence of microplastics in their habitats should be conducted at a global scale. Moreover, further works should be done to look for evidence of adverse effects of microplastics pollution on cetaceans.
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Abstract:       The Gaosongshan epithermal gold (Au) deposit is located in the northern margin of the Lesser Khingan Range polymetallic ore belt, northeast (NE) China, and contains Au resources of more than 23 tons at an average grade of 6.3 g/t. Gold orebodies are mainly hosted in intensely altered volcanic rocks of the Lower Cretaceous Banzifang Formation, and as exploration has continued, gold has also been discovered in extensively altered porphyritic intrusions with the highest Au grade of 70 g/t. However, the ages of metallogenesis and related magmatism have not been well constrained yet, which have hindered the summary of metallogenic regularities. In this study, laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) zircon U–Pb dating from the granite porphyry yields a weighted mean 206Pb/238U age of 101.6 ± 1.2 Ma, slightly older than the Rb–Sr isotope age of 98 ± 1.6 Ma for the auriferous quartz samples, indicating that the Gaosongshan Au mineralization is genetically related to the granite porphyry. The fluid δD and δ18OH2O values vary from −136% to −111% and from −9.3% to −2.5%, respectively, and the 4He and 40Ar isotope compositions range from 15.7 × 10−9 to 35.5 × 10−9 cm3 STP/g and 13.4 × 10−7 cm3 to 34.1 × 10−7 cm3 STP/g, respectively. The obtained isotopic data show that the ore-forming fluids were mixtures of magmatic and meteoric water but were dominated by meteoric water. The 206Pb/204Pb, 207Pb/204Pb, and 208Pb/204Pb ratios of ores in the Gaosongshan deposit are 17.752–18.856, 15.514–15.674, and 38.005–39.921, respectively, which are similar to those of the Gaosongshan granite porphyry, implying that Pb and possibly Au originated primarily from late Early Cretaceous magmatic intrusions. Combining these results with data from previous studies, we propose that the Gaosongshan Au deposit formed in an extensional tectonic setting during the rollback of the Paleo-Pacific oceanic plate in NE China.
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Abstract:       The Y2O3:Eu3+ (YOE) materials were prepared by using different incendiary agents and annealed at different temperatures. In order to learn the influences by laser irradiation, incendiary agents, and annealing temperatures, the emission and excitation spectra of the as-synthesized YOE were measured. It is interesting that the highest emission peak has a big blue shift in our experiments, and the results imply the increase of photoluminescence (PL) intensity with the decrease of surface defects. Furthermore, the annealing temperature and laser radiation can affect the samples’ emission and excitation spectra, higher annealing temperature is not always the best choice, it needs to be determined by different incendiary agents. The laser irradiation also influence the PL property of YOE sample greatly, which increases the PL intensity for all samples annealed at 800 °C and partly increases the PL intensity for the samples annealed at 600 °C.
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Abstract:       Using solar collectors to actuate Kalina cycle system (KCS) for electricity generation has been an attractive way to take advantage of solar energy. Most of the existing research is about KCS integrated with flat plate collector, evacuated tube collector, or concentrating collectors; however, little research focuses on the KCS powered by compound parabolic concentrator (CPC). Considering the merits of CPC, a Kalina 11 cycle system which is directly powered by CPC, named as solar CPC–KCS hybrid system is studied as the research object. Energy, exergy and thermo-economic models are established to estimate the system performance by varying the solar radiation, evaporating temperature and concentration of working fluid. Results show that higher evaporating temperature improves thermal and exergy efficiency. There are optimal values of Te for maximum wnet, that is, Te,opt = 422.15, 434.15, and 446.15 K, respectively, at Xr = 0.95, 0.93, and 0.91; while Te,opt = 443.15, 437.15, and 425.15 K at Xb = 0.8, 0.7, and 0.6. Higher Xr and lower Xb is generally favorable for system performance. But when Te ≥ 422.15 K, lower Xb is not beneficial to ηex improvement anymore. Additionally, once evaporating temperature exceeds 439.15 K, it is cost-effective to install a superheater to avoid erosion potential risk. © 2018 American Institute of Chemical Engineers Environ Prog, 38:e13135, 2019.
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Abstract:       The AgNbO3 antiferroelectric (AFE) ceramics have attracted increasing attention for their high energy storage performance and environmentally friendly characters. In this work, Ag1–2xBaxNbO3 ceramics were successfully prepared by the conventional solid-state reaction method. The effect of Ba-modification on phase structure, microstructure, and electric properties was systematically investigated. The introduction of Ba2+ ion led to complex cell parameter evolution and significant refinement of grain size. Room temperature dielectric permittivity increased obviously from ~260 for the pure AgNbO3 counterpart to ~350 for those after adding a small amount of Ba element. Slim P-E hysteresis loops with improved AFE phase were achieved after Ba modification, due to the decrease of tolerance factor. A high recoverable energy density up to 2.3 J/cm3 with energy efficiency of 46% can be obtained for the composition of Ag0.96Ba0.02NbO3, in correlation with the enhanced AFE stability, reduced Pr, increased Pm and decreased ΔE. Moreover, the Ag0.96Ba0.02NbO3 ceramics also exhibited excellent temperature stability in both energy density and efficiency with small variation of < 5% over 20–120 ℃. The results suggest that the electric properties of AgNbO3 system can be largely tuned after Ba modification, making it a promising candidate for energy storage applications.
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Abstract:       It remains a great challenge to design and prepare highly efficient semiconductor-based photocatalysts for water splitting. To achieve this goal, the design of oriented heterojunctions for efficient carrier transport and separation is a new strategy based on their conductive anisotropy. Herein, a novel oriented J-J type ZnmIn2Sm+3@In2S3 heterojunction photocatalyst with hierarchical structures is fabricated with the assistance of oxalic acid. The hierarchical structures consist of ‘flower-like’ hollow ZnmIn2Sm+3 microspheres with epitaxially grown quantum confined In2S3 along the petal rims (J-J type heterojunction). This heterojunction improves the transport and separation of the photoexcited carriers, and extends the visible-light response range. Thus, the heterojunction photocatalyst exhibits significantly enhanced photocatalytic activity with a hydrogen evolution rate of 330 μmol h−1, which is about 4 times higher than that of single ZnIn2S4. The findings provide new insights to construct efficient oriented heterojunctions for anisotropic semiconductors.
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Abstract:       Oxygen vacancy modulation has emerged as a prevalent strategy to improve the performance of heterogeneous catalysts. By far, the impact of oxygen vacancy rearrangement on the efficiency of Fenton-like reaction remains largely unknown. In this paper, Fe-containing polyoxometalates were coupled with defect-rearranged TiO2 to construct defective Fenton-like photocatalysts. Experimental characterizations revealed that defect rearrangement facilitated the interfacial transfer of electrons from TiO2 to polyoxometalate molecules. Fenton-like photocatalysts with rearranged defects exhibited 5 and 3.5 times higher activity for the synergetic degradation of toxic dye and 5-Sulfosalicylic acid than pristine TiO2. This enhancement was ascribed to the beneficial role of oxygen vacancy modulation for activating oxygen and H2O2 molecules into [rad]O2− and [rad]OH radicals. Our work provides new opportunities for exploring efficient Fenton-like photocatalysts for environmental remediation.
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Abstract:       Silicon compounds in raw materials are the main reason for the low HF/HCl acid resistance of alumina ceramics. Y2O3 can improve the acid resistance of alumina ceramics. This work aimed to reveal the mechanisms of the effects of Y2O3 on the form of Si and the durability of the ceramic. An experiment on a high-temperature reaction between Y3Al5O12 and a polycrystalline alumina ceramic was designed. The effect of corrosion time on the acid solubility of the alumina ceramic was investigated. The results show that Si can dissolve in Y3Al5O12 to generate solid solutions, impeding the generation of Si-containing compounds with bad acid resistance, and decreasing the content of amorphous Si. The acid solubility of the ceramic was only 0.95%, even when the corrosion time was extended to 60 times the industry standard. This revelation of the acid resistance mechanisms can provide a new idea for designing corrosion-resistant ceramics.
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Abstract:       In this paper, a new AMTEC/TAR hybrid system was proposed to utilize condensation heat of the alkali metal thermal to electric converter (AMTEC) as heat source for the triple-effect absorption refrigeration (TAR). Based on the first and second laws of thermodynamics, a theoretical analysis has been undertaken to evaluate the performance of the hybrid system. Meanwhile, the effects of the electrode current density, the condenser temperature in AMTEC, the pressure of medium pressure generator, and the temperatures of absorber, medium pressure generator and low pressure generator on the performance of the hybrid system were investigated and discussed. The results show that the AMTEC condensation heat can be effectively utilized by the TAR. When the evaporation temperature of AMTEC is 1200 K, the maximum value of exergetic efficiency of hybrid system is 42.7%, the input heat flow rate is 166.4 kW, and the output electric power and cooling load are 48.8 kW and 110.2 kW, respectively. The maximum exergy destruction rate is generally from the heat loss of AMTEC, but when the electrode current density is relatively high or the temperature of AMTEC evaporator is relatively low, the maximum exergy destruction rate comes out of the BASE.
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Abstract:       Chemical looping reforming (CLR) coupling with chemical looping hydrogen (CLH) was proposed to reform biomass based pyrolysis gas and achieve high purity H2 by using Fe/Ni/Al oxygen carriers derived from layered double hydroxide (LDH) precursors. The crystal form, morphology and reactivity of oxygen carriers were characterized by various analysis methods. The chemical looping reaction process was investigated in a fixed bed reactor. The experimental results exhibited that Fe0.99Ni0.6Al1.1O4 high dispersed oxygen carrier was synthesized. Moderate lattice oxygen releasing rate 0.00175 wt%/s and escape ratio 95.14% were achieved by the mixed oxygen carrier with Fe/Ni ratio of 3/1. Ni had positive effect on lattice oxygen escape ratio of oxygen carrier while Fe contributed to improve the instantaneous lattice oxygen releasing rate. Furthermore, the CH4/CO2 in biomass based pyrolysis gas was eliminated via CLR process based on the metal catalytic effect of oxygen carrier. The highest CH4 conversion 98.26% and CO2 conversion 71.92% were obtained in CLR process accompanying with the reduction of Fe0.99Ni0.6Al1.1O4 to Fe/Ni alloy. Additionally, H2 with 96.56% purity was achieved in CLH process with the conversion of Fe/Ni alloy to Fe3O4. The H2 instantaneous generation rate increased sharply to the maximum value 34.70 ml/min and then declined gradually. Ni0.6Fe2.4Al1.1O4 new high dispersed compound was generated in the regeneration stage with similar structure to fresh sample and more active Fe species content. Though the particle size of oxygen carrier tended to decline after whole reaction process, the porous structure was still reserved.
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Abstract:       Tailoring the band gap and understanding the underlying mechanism are important for extending the applications of graphene quantum dots in optoelectronics. In this work, we synthesize fluorinated graphene oxide quantum dots (F-GOQDs) through a photochemical method, and study their optical properties. The obtained F-GOQDs exhibit a maximal blue-shift of photoluminescence (PL) emission of ca. 77 nm compared to that of the graphene oxide quantum dots (GOQDs). The PL shift results from the substitution of the hydroxyls and carbonyls groups with fluorine during the fluorination process, which can tune the band gap of the GOQDs. Density functional theory (DFT) calculations support our proposed mechanism for band gap tuning in the GOQDs through the use of fluorination.
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Abstract:       Orthophoto imagery has been widely used in different fields, such as for preventing disasters and planning public facility construction. Orthophoto acquisition has become an urgent issue. However, the traditional ortho-rectification methods used to obtain orthophotos are time-consuming because these methods are almost all based on a personal computer (PC) system with a serial instruction system. To obtain an orthophoto in (near) real time, a field-programmable gate array (FPGA)-based ortho-rectification method has been proposed in this study. The architecture of the proposed method can be divided into three parts: (i) an input data module, (ii) a coordinate transformation module, and (iii) an interpolation module. Two aerial images are used to validate the speed and the rectified accuracy of the proposed method. Compared to the PC-based method, the results show that the proposed FPGA-based method is faster and can reach the correction accuracy requirement in practice.
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Abstract:       This study revealed a two-way long-range atmospheric transport of organochlorine pesticides (OCPs) rather than a single mode, in Western China. Soil and air samples were collected along a transect with length of ca. 1000 km between the Yellow River source in the Qinghai-Tibet Plateau and the Sichuan Basin. Concentrations of ΣOCPs in soils and air were detected to be 175–69,229 (median 567) pg/g dry weight and 33.6–271 (median 98.3) pg/m3, respectively. HCB, HCHs, DDTs, and SULPHs (sum of Endosulfan-I, Endosulfan-II and Endosulfan sulfate) were dominant. Isomeric ratios suggested dominant weathered technical HCH, technical DDT and chlordane profile, and confirmed the current-use of Endosulfan along the transect. Furthermore, local fresh input of Lindane and possible illegal use of technical DDT might occur in the basin area. Based on isomeric and metabolic ratios, fractionation and principal component analysis, a two-way transport system was determined. One flowed from the Sichuan Basin to the Qinghai-Tibet Plateau comprising HCB, HCHs, and DDTs, while the other flowed reversely from the Qinghai-Tibet Plateau to the Sichuan Basin dominating by SULPHs and CHLs (including Heptachlor, Heptachlor epoxide, trans-chlordane, and cis-chlordane). Multiple linear regression analysis demonstrated greater average contributions of the Sichuan Basin sources onto the soil ΣOCPs than that of the Qinghai-Tibet Plateau source. Distinct from the single long-range atmospheric transport, our results highlighted the different source-sink roles of the Qinghai-Tibet Plateau and the Sichuan Basin for different OCP compounds.
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Abstract:       Tyrosinase is a key enzyme in melanin biosynthesis and its serum level is an important biomarker for some dermatoses such as vitiligo and melanoma. Thus, a sensitive and facile assay for tyrosinase activity is in urgent demands. Lucigenin is a well-known chemiluminescent luminophore, but has been rarely been employed for fluorescence detection. In this work, a facile method to detect tyrosinase activity based on lucigenin fluorescence has been reported for the first time. When tyrosinase was mixed with tyrosine, tyrosine was oxidized to generate melanin-like polymers which can effectively quench the fluorescence of lucigenin. A linear range of tyrosinase from 0.25 to 25 μg/mL was obtained with detection limit of 0.2 μg/mL. In addition, a useful platform for screening potential tyrosinase inhibitors was constructed based on the proposed system. The linear range is from 2.5 to 62.5 μg/mL and the detection limit is as low as 1.0 μg/mL for kojic acid, a typical tyrosinase inhibitor.
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Abstract:       Innovation in gold nanoparticles (AuNPs) preparation is fundamental for realization of various functionalities. Thus, the development of robust strategies for synthesizing AuNPs is attractive. Herein, we experimentally demonstrate a facile method for AuNPs synthesis based on two-dimensional semiconductor molybdenum oxide (MoO3), combined with a photochemical process. In this synthesis route, MoO3 nanosheets are used as electron carriers and sacrificial templates to direct the wet-chemical epitaxial growth of AuNPs under ultraviolet (UV) irradiation without requiring another chemical reducing agent or stabilizer. The as-synthesized AuNPs were extensively characterized to investigate their formation mechanism. As a proof of concept, as-synthesized AuNPs were employed as homogeneous surface-enhanced Raman scattering (SERS)-active substrate to construct a detection platform for malachite green (MG) pigment. The SERS detection method was also evaluated by quantitative analysis of MG in real fish samples. We believe that templating with MoO3 nanosheets and using UV-assisted photochemical reduction to prepare AuNPs via a wet-chemical reaction is a promising strategy, which is expected to be applicable to the production of other novel noble metal functional nanomaterials.

© 2018 Elsevier B.V.

Number of references:       30

Main heading:       Surface scattering

Controlled terms:       Gold compounds -  Gold nanoparticles -  Metal nanoparticles -  Molybdenum oxide -  Nanosheets -  Precious metals -  Raman scattering -  Reduction -  Substrates -  Synthesis (chemical)

Uncontrolled terms:       Functional Nano materials -  Photochemical process -  Photochemical reduction -  Sacrificial templates -  Surface enhanced Raman Scattering (SERS) -  Two-dimensional semiconductors -  Ultraviolet irradiations -  Wet chemical reactions

Classification code:       547.1Precious Metals -  741.1Light/Optics -  761Nanotechnology -  802.2Chemical Reactions -  804Chemical Products Generally -  931Classical Physics; Quantum Theory; Relativity

DOI:       10.1016/j.snb.2018.10.008

Funding Details:       Number

Acronym

Sponsor

1630082017001--

1630082017002--

21765008-National Aerospace Science Foundation of China

218MS088-Natural Science Foundation of Hainan Province

2018GXNSFAA138089-Natural Science Foundation of Guangxi Province

2017GXNSFBA198178-Natural Science Foundation of Guangxi Province

2018KY0562--

Funding text:       The authors gratefully acknowledge the financial support received from the National Nature Science Foundation of China ( 21765008 ), Guangxi Natural Science Foundation of China ( 2018GXNSFAA138089 , 2017GXNSFBA198178 ), Natural Science Foundation of Hainan Province of China ( 218MS088 ), Central Public-interest Scientific Institution Basal Research Fund for Chinese Academy of Tropical Agricultural Sciences ( 1630082017001 and 1630082017002 ), the Middle-aged and Young Teachers’ Basic Ability Promotion Project of Guangxi ( 2018KY0562 ), Guangxi Preservation and Deep Processing Research in Fruit and Vegetables Talent Highland Project and Special Fund for Distinguished Experts in Guangxi . Appendix A

Database:       Compendex

139. 

Title:       A distributed cooperative learning algorithm based on Zero-Gradient-Sum strategy using Radial Basis Function Network

Accession number:       20184205952480

Authors:       Xie, Jin1 ; Chen, Weisheng2 ; Dai, Hao2 ; Liu, Sanyang1 ; Ai, Wu3 

Author affiliation:       1 School of Mathematics and Statistics, Xidian University, Xi'an; 710071, China

2 School of Aerospace Science and Technology, Xidian University, Xi'an; 710071, China

3 College of Science, Guilin University of Technology, Guilin; 541004, China

Corresponding author:       Dai, Hao (hdai@xidian.edu.cn)

Source title:       Neurocomputing

Abbreviated source title:       Neurocomputing

Volume:       323

Issue date:       5 January 2019

Publication year:       2019

Pages:       244-255

Language:       English

ISSN:       09252312

E-ISSN:       18728286

CODEN:       NRCGEO

Document type:       Journal article (JA)

Publisher:       Elsevier B.V.

Abstract:       This paper aims to propose a distributed cooperative learning (DCL) algorithm for Radial Basis Function Network (RBFN), where training samples are often extremely large-scale, high-dimensional and located on distributed nodes over undirected and connected networks. The algorithm is investigated for RBFN with different basic functions, such as Gaussian function, multi-quadric function, thin plate spline function and so on. The proposed DCL–RBFN algorithm is based on Zero-Gradient-Sum (ZGS) distributed optimization strategy and works in a fully distributed fashion, which has no requirement on central node and communication of raw data from each node during the training process. Moreover, in order to avoid the waste of unnecessary network resources, an event-triggered communication mechanism is applied to our algorithm. Each node exchanges learned information with its neighboring nodes using the ZGS strategy under event-triggered mechanism. The convergence of the proposed DCL–RBFN and event-triggered DCL–RBFN algorithms are presented by using the Lyapunov method. It is proved that the proposed algorithms have exponential convergence speed and require less communication data over networks. Finally, a series of numerical simulations are given to verify the advantages of the proposed algorithms.
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Abstract:       In order to determine optimal salt hydrates matching and adding fraction of Na2HPO4 · 12H2O, crystal characteristics, latent heat of phase change, supercooling degree, and phase change temperature were studied. According to experimental data, optimal salt hydrates matching and adding fraction of Na2HPO4 · 12H2O are determined by adopting multi-objective fuzzy optimization model based on analytic hierarchy process. Aimed at 3% Na2SiO3 · 9H2O-Na2HPO4 · 12H2O optimized by the method, thermal cycling performance test is implemented. Test results show the following: the Na2SiO3 · 9H2O-Na2HPO4 · 12H2O system has lower supercooling degree than Na2HPO4 · 12H2O. It forms stable crystal after multiple thermal cycles, the phase separation is eliminated completely, and supercooling degree is 3.6°C. Latent heat of phase change maintains at 164 J/g after 100 thermal cycles. It is a modified intermediate product of salt hydrates with development potential.
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Abstract:       Increasing Ni content and (or) elevating the upper cut-off operating voltage are the most frequently utilized methods for enhancing the energy density of Ni-based layered cathode materials in lithium-ion batteries. However, both methods will lead to the structure instability and aggravate the unwanted side reactions between electrode and electrolyte. Aiming at mitigating this problem, lithium-conductive Li3Fe2(PO4)3 is employed as a coating layer to enhance the high-voltage performance of LiNi0.5Co0.2Mn0.3O2 cathode material for lithium-ion batteries. A homogeneous Li, Fe and P-containing colloidal suspension is prepared, via a facile wet chemical method, and used as the precursor in preparing the coating layer. X-ray diffraction and scanning electron microscope results indicate that the surface coating do not alter the structure and morphology of the material particles. Energy dispersive spectrometry and elemental mapping results confirm that the coating layer is uniformly distributed on the surface of the matrix material. Electrochemical characterizations demonstrate that all the surface-modified samples exhibit slower capacity fading than the bare one at elevated upper cut-off voltages. For instance, the one with 1.0 wt. % Li3Fe2(PO4)3 coating has a remaining discharge capacity of 135.3 mAh g−1 after 100 charge-discharge cycles at 1 C rate upon the voltage range of 2.8–4.5 V, with a capacity retention of 75.33%, whereas the uncoated one exhibits the discharge capacity and the capacity retention of only 91.8 mAh g−1 and 51.92%, respectively, under the same experimental conditions. Furthermore, 1.0 wt. % Li3Fe2(PO4)3-coated material shows a film resistance (Rsf) of 40.47 Ω and the charge-transfer resistance (Rct) of 35.69 Ω after 100 cycles, whereas the values of the uncoated one are 102.43 Ω and 42.76 Ω demonstrating that the surface coating can lead to a more stable solid-electrolyte interphase (SEI) layer.
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Abstract:       Farm irrigation management and real-time irrigation decisions are based on a series of parameters including irrigation water demand predictions which estimated by the short-term daily reference evapotranspiration (ETo). Based on the temperature data, a simplest empirical model called the temperature-based method, was developed to forecast near-future ETo. Although temperature is one of the most influential weather variables in ETo forecasting, wind velocity also has non-ignorable impact on the forecast performance of ETo. Therefore, we employed the Reduced-set Penman-Monteith (RPM) model for short-term ETo forecasting using temperature data derived from public weather forecasts and wind speed data. Four different types of wind speed data were adopted as model inputs, including wind speed assumed as a default value, i.e., u2 = 2.0 m s−1 (W1), forecasted wind speed (W2), long-term daily average wind speed (W3) and annual average wind speed (W4). Based on the above-mentioned wind speed inputs, we presented four types of RPM models (RC, RF, RD and RM models respectively corresponding to W1, W2, W3 and W4) to forecast daily ETo for lead times up to 7 days for eight weather stations in China. The results confirmed that the highest precision wind speed input was W3, followed by W4, W1 and W2, and the most accurate ETo forecasts of four RPM models was provided by RC, followed with RD, RM and RF. By comparing with one of the most common used temperature-based models, the Hargreaves-Samani (HS), it was found that the performance of RPM approaches were better than that of HS model for arid and sub-arid regions whereas opposite results were found in sub-tropical area, suggesting inclusion of wind speed parameter makes positive impact on ETo forecast for arid and semi-arid regions. Further, it was found that the greatest type of RPM model, the RC model, was superior to HS method for most climate regions, including arid, humid, sub-arid and sub-humid areas, thus, the W1 wind speed type could be highly recommended for ETo forecasting for most climate regions.
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Abstract:       Sc addition, friction stir processing (FSP), and subsequent solid-solution treatment and aging to peak hardness (T6 treatment) were applied on a 7055 Al alloy. Fine equiaxed grains were obtained after FSP, and the size of the grains was further refined by minor Sc addition. Subsequent solid-solution treatment led to the dissolution of η phase, and aging led to the precipitation of η′ phase in the FSP samples. The Al3(Sc,Zr) particles effectively inhibited the grain coarsening in the Sc-containing FSP sample during the T6 process. Thus, a high density of η′ phase and a fine equiaxed grain structure were obtained in the Sc-containing 7055 alloy after FSP and T6 treatment. The special structure endowed this alloy with higher yield strength than the T6 treated 7055 alloy. FSP enhanced the high-temperature internal friction value of the Sc-containing 7055 alloy, and subsequent T6 treatment did not significantly reduce the value. The Sc-containing 7055 alloy exhibited greater high-temperature internal friction value than the T6 samples and the 7055 alloy fabricated using the same processing route.
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Abstract:       Landfill is an important method for the treatment of municipal solid wastes. Microbes play a central role in the biodegradation and stabilization of organic matter during landfill; however, the succession of microbial communities in landfills and their association with organic matter still remain unclear. This study investigated the succession and diversity of microorganisms in landfill depending on different depths and ages as well as its association with dissolved organic matter (DOM) and heavy metals. The results showed that the actinobacterial diversity and richness were high compared to bacteria in young landfill cells. The diversity and richness of bacteria and actinobacterial were the highest in the middle layer in the intermediate and old landfill cells. Firmicutes, Proteobacteria, and Actinobacteria were the most dominant phyla. Firmicutes were mainly affected by the humification degree, and the aromatic and protein-like substance content of the landfill-derived DOM. The phylum Proteobacteria was greatly affected by the lipid and humic-like substances content of the landfill-derived DOM, while the distribution of Actinobacteria was regulated by both aromatic and humic-like substances. The effect of dissolved heavy metals on the microbial distribution in landfill differed for the metals Cr, Ni, Pb, Mn, Cu, Zn, and Cd. Siderophile elements (Cr, Ni, and Pb) were necessary trace elements for Proteobacteria and Actinobacteria, and promoted their growth. Oxyphilic element (Mn) was an important factor promoting the growth of Actinobacteria. However, no apparent relationship was found between sulfurophile elements (Cu, Zn, and Cd) and microorganisms.
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Abstract:       Investigating the relationship between land surface temperature (LST) and other satellite-derived land surface parameters is beneficial to exploring adaptation and mitigation strategies for urban thermal environment. The article indicates the key parameters influencing LST at regional scale and object scale using comparison of the relationship between LST and land surface parameters based on ordinary least squares (OLS) and Kendall robust linear fit. The results showed that normalized difference moisture index (NDMI) is the most effective and robust parameter interpreting LST, followed by normalized difference buildup index (NDBI). Although normalized difference vegetation index (NDVI) and the albedo of visible light can strongly affect LST, they showed a lack of robustness because of the large gaps between the determination coefficients of the two regression methods at regional scale. At object scale, the average temperature of factories was the highest, followed by business services construction. NDVI and NDMI are the important factors affecting LST for these points of interest (POIs).
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Abstract:       The residual patterns of 23 target antibiotics in five classes of compound in catchment sediments of a rapidly urbanizing city in east China were studied. A total of 14 antibiotics were detected in the catchment. The dominant classes were tetracyclines and fluoroquinolones and these occurred at substantial concentrations. High environmental risk at the sites sampled may be associated with antibiotics detected at high concentrations. For example, at one site chlortetracycline was found to occur at concentrations ≤ 4496 ng/g. Source traceability indicates that high intensity of urbanization (e.g. hospitals and livestock farms) had a high spatial relationship with sites of high antibiotic contaminations. Urban and suburban areas had some impacts on antibiotic residues in the catchment, especially on veterinary antibiotics such as chlortetracycline in suburban areas. Moreover, antibiotics detected at high concentrations in urban areas included fluoroquinolones associated with human medicine.
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Abstract:       A comprehensive understanding of expansive soil behavior requires elucidation of the surface phenomena of clay particles and soil micro-structure changes. This study focuses on the influences of drying–wetting cycles on cohesion variations, and four micro-scale properties of expansive soils—fissure ratio, void ratio, specific surface area (SSA), and larger pore proportion—are measured to predict cohesion for expansive soil experienced 0–7 drying–wetting cycles. Based on each of these micro-scale properties, single linear regression analyses are used to obtain the cohesion attenuation law with cycle number. Changes in the studied four micro-factors significantly cause a discrepancy of cohesion. The fissure ratio and the SSA are the most two accurate predictor of the attenuation law for the studied soil, which are fitted by a “S” curve. The two “S” curves with lower standard error (< 1.16 kPa) perform well in predicting cohesion attenuation after different drying–wetting cycles in practical engineering. An empirical formula based on the fissure ratio and the SSA, carried out using MATLAB software, is also found to be accurate in predicting the cohesion attenuation of expansive soil. Found from the comparison with similar researches, this empirical formula caring only initial cohesion and cycle number, avoiding measuring micro-scale properties, can be simply used in the expansive soil from a particular area to predict cohesion reduction.
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