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Abstract:

A novel aromatic diamine monomer, 4-(3,5-dimethoxyphenyl)-2,6-bis(4-aminophenyl)pyridine (DPAP) was successfully synthesized by 4′-nitroacetophenone and 3,5-dimethoxybenzaldehyde as raw material. The structure of DPAP was confirmed by Fourier transform infrared, nuclear magnetic resonance, and mass analysis. A series of polyimides (PIs) were obtained by polycondensation with various dianhydrides via the conventional two-step method. These PIs showed good solubility in organic solvents. They also presented high thermal stability, the glass transition temperatures (Tg) of polymers were in the range of 325–388 °C, and the temperature at 10% weight loss was in the range of 531–572 °C. Furthermore, these polymers also exhibited outstanding hydrophobicity with the contact angles in the range of 89.1°–93.5°. Moreover, the results of wide-angle X-ray diffraction (WAXD) confirmed these polymers showed amorphous structure. © 2017 Wiley Periodicals, Inc. J. Appl. Polym. Sci. 2018, 135, 45827. © 2017 Wiley Periodicals, Inc.
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Abstract:

Li2MgTiO4-1 (abbreviated as LMT-1) ceramics were synthesized via the solid state reaction method using the pretreated raw materials. The unpretreated raw materials were used in the preparation of Li2MgTiO4-2 (abbreviated as LMT-2) ceramics. The particle size of LMT-1 powders is smaller and more uniform than that of LMT-2 powders and the porosity of LMT-1 ceramics is lower than that of LMT-2 ceramics. The microwave dielectric properties of LMT-1 ceramics keep a relatively stable value at a wide sintering temperature range. The slight fluctuation of sintering temperature will lead to great changes in the microwave dielectric properties of LMT-2 ceramics. The pretreatment of raw materials enhances the sintering ability and broadens the sintering temperature range of the Li2MgTiO4ceramics. © 2017 Elsevier B.V.
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Abstract:

The induced polarization (IP) method has been widely used in geophysical exploration to identify the chargeable targets such as mineral deposits. The inversion of the IP data requires modeling the IP response of 3D dispersive conductive structures. We have developed an edge-based finite-element time-domain (FETD) modeling method to simulate the electromagnetic (EM) fields in 3D dispersive medium. We solve the vector Helmholtz equation for total electric field using the edge-based finite-element method with an unstructured tetrahedral mesh. We adopt the backward propagation Euler method, which is unconditionally stable, with semi-adaptive time stepping for the time domain discretization. We use the direct solver based on a sparse LU decomposition to solve the system of equations. We consider the Cole-Cole model in order to take into account the frequency-dependent conductivity dispersion. The Cole-Cole conductivity model in frequency domain is expanded using a truncated Padé series with adaptive selection of the center frequency of the series for early and late time. This approach can significantly increase the accuracy of FETD modeling.
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Abstract:

To develop high-nuclearity clusters as multi-functional materials, we prepared a new type of sandwich clusters using an anion-templated synthetic strategy. The reactions of (2R,3R)-2,3-dihydroxybutanedioylbis(salicylidene hydrazone) (H6L) with [Cu2(OAc)4(H2O)2] in the presence of alkali metal halide (NaCl, NaBr, KCl or KBr) provided four high-nuclearity clusters [MCu18L6X(C5H5N)15(DMF)3]·3DMF·6H2O (M = Na and X = Cl (1); M = Na and X = Br (2); M = K and X = Cl (3); and M = K and X = Br (4)). They represent a new type of nanoscale high-nuclearity heterometallic sandwich clusters, in which the halide anion is fully sandwiched by two planar nonanuclear clusters, and the alkali metal ion is half-sandwiched on the top of the upper planar nonanuclear cluster. The experimental magnetic data and simulating results reveal dominant antiferromagnetic interactions between metal ions in these compounds. Their dielectric constants and electric hysteresis loops were also measured.
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Abstract:

This study determined the effect of incorporating a microbial electrolysis cell (MEC) with an anaerobic digester (AD) in a single chamber. The study evaluated three treatments: a combined AD-MEC operated for 23 days (AD-MEC-23); a combined AD-MEC operated with the MEC running for 5 days followed by no MEC for the subsequent 18 days (AD-MEC-5); and an AD operated for 23 days (AD-only). Food waste was the digestion substrate at an inoculum to substrate ratio of 1:1 (VS basis). Cumulative methane and hydrogen during the batch test in AD-MEC-23 (9.4 LCH4, 3.39 LH2, 2.8 LCO2) was higher than AD-MEC-5 (7.6 LCH4, 2.2 LH2, 4.6 LCO2), and AD-only (7.4 LCH4, 0.2 LH2, 5.8 LCO2). The results also showed that using the MEC continuously inside the digester (AD-MEC treatment) reduced CO2concentration to approximately 4% at the end of the experimental period, thereby, increasing the useful gases (CH4and H2) concentrations to a maximum of 95.8%, with an average of 71.9% CH4, 17.4% H2and 10.7% CO2over the 23-day digestion period in the AD-MEC-23 reactor. Additionally, the COD removal in AD-MEC-23 was 12% higher than AD-only. The volumetric current was 108.7 A/mbased on MEC volume and 17.3 A/mbased on total AD-MEC volume, while the current density was 1.35 A/m(cathode surface area). The total energy produced from the AD-MEC-23 (414 kJ) was higher than AD-MEC-5 (325 kJ) and AD-only (295 kJ), with an increase of energy production of over 400% output energy compared to the input energy to power the MEC. The results showed that the novel MEC design incorporated into an AD reactor increased the biogas quality, overall energy production, and waste treatment.
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The Nallamalai Fold Belt comprises late Palaeoproterozoic to Mesoproterozoic sedimentary rocks deformed into a fold-and-thrust belt along the eastern side of Peninsular India. The age of thin-skinned thrusting, folding and low- to mediumgrade metamorphism in the belt is unclear, with estimates ranging from Palaeoproterozoic to early Palaeozoic. A possible Pan- African age for thrusting has previously been inferred from Rb-Sr dating of muscovite in shear zones from the adjacent Krishna Province (501 - 474 Ma) but these structures are separated from the Nallamalai Fold Belt by a major thrust. Here, we present in situ U-Pb dating of metamorphic monazite within a low-grade metasedimentary rock in the Nallamalai Fold Belt at the Mangampeta barite mine. Our date of 531 ± 7 Ma for the monazite is the first direct evidence that west- to NW-directed nappe stacking, folding and low-grade metamorphism in the fold belt are related to Pan-African incorporation of India into the Gondwana supercontinent.
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Abstract:

An optical approach is an alternative method to give insight into the oxide-ion motion in oxide-ion conductors. Herein, we illustrate the correlation between upconversion (UC) luminescence in Yb-Erand oxide-ion motion in a β-La2(Mo,W)2O9series. The break points at ∼150 °C in the logarithmic UC emission intensity ratio of I525/I660or I660/I550(the three emission peaks of Er) versus temperature imply oxide-ion jumps, whereas the slopes of these plots above 150 °C suggest the capacity of oxide-ion motion. Specifically, the larger the absolute slope values, the higher the oxide-ion conduction capacity. Due to the pinning feature of the Fermi level contributed by the Mo-O bonds in β-La2Mo2O9both with and without anion-Frenkel defects or W dopants, as revealed by density functional theory calculations, β-La2Mo2O9remains electronically insulating. Thus, the increase in activation energy and decline in conductivity with an increase in W contents at low temperature (<400 °C) are likely attributed to the higher barrier for the formation of new anion-Frenkel defects. This research gives another perspective on oxide-ion conductors via an optical probe.
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In this paper, some complete convergence and complete moment convergence results for arrays of rowwise negatively superadditive dependent (NSD, in short) random variables are studied. The obtained theorems not only extend the result of Gan and Chen (2007) to the case of NSD random variables, but also improve them. © 2017 Taylor & Francis Group, LLC
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Abstract:

Penta-graphene (PG) has a large ratio of surface to volume and an intrinsic quasi-direct band gap that may benefit for the application of semiconductor sensors. In order to investigate the adsorption behavior of nitric oxide (NO) molecule on the surface of PG, in this study, the adsorption energy, charge transfer and adsorption distance of NO at different locations of pristine and Al-doped PG are investigated by the means of first principle calculations. Results show that the orientation of NO gas molecule has obvious influence on the adsorption behavior in some way. Compared with the pristine PG system, the Al-doped PG system has much higher adsorption energy and shorter adsorption distance. Moreover, the simulation result of total electron density of NO gas on Al-doped PG shows that chemical bonds may exist in the process of NO molecular adsorption, while NO molecule is physically adsorbed on the pristine PG. Furthermore, the result of density of states (DOS) shows that orbital hybridization could be formed between NO and Al-doped PG, indicating that the chemical adsorption occurs. © 2017 IEEE.
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In this work, a method (marked as MCT1) to simplify the production process of MgTiO3–CaTiO3ceramics was investigated. For the MCT1, MgTiO3–CaTiO3ceramics were prepared by using the MgO, CaCO3and TiO2powders without preparing MgTiO3and CaTiO3. For the traditional method (marked as MCT2), the CaTiO3and MgTiO3powders were firstly synthesized and then mixed to prepare MgTiO3–CaTiO3ceramics. The MCT1 inhibited the formation of MgTi2O5phase and improved the sintering behavior of ceramics, which resulted in the improvement of microwave dielectric properties for MgTiO3–CaTiO3ceramics. The good microwave dielectric properties of Εr= 19.4, Q × f = 101,951 GHz, and τf= −15 ppm/°C were obtained for MCT1 ceramics. © 2017 Springer Science+Business Media, LLC
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The Terrain Observation with Progressive Scans (TOPS) acquisition mode of Sentinel-1A provides a wide coverage per acquisition and features a repeat cycle of 12 days, making this acquisition mode attractive for surface subsidence monitoring. A few studies have analyzed wide-coverage surface subsidence ofWuhan based on Sentinel-1A data. In this study, we investigated wide-area surface subsidence characteristics inWuhan using 15 Sentinel-1A TOPS Synthetic Aperture Radar (SAR) images acquired from 11 April 2015 to 29 April 2016 with the Small Baseline Subset Interferometric SAR (SBAS InSAR) technique. The Sentinel-1A SBAS InSAR results were validated by 110 leveling points at an accuracy of 6 mm/year. Based on the verified SBAS InSAR results, prominent uneven subsidence patterns were identified in Wuhan. Specifically, annual average subsidence rates ranged from -82 mm/year to 18 mm/year in Wuhan, and maximum subsidence rate was detected in Houhu areas. Surface subsidence time series presented nonlinear subsidence with pronounced seasonal variations. Comparative analysis of surface subsidence and influencing factors (i.e., urban construction, precipitation, industrial development, carbonate karstification and water level changes in Yangtze River) indicated a relatively high spatial correlation between locations of subsidence bowl and those of engineering construction and industrial areas. Seasonal variations in subsidence were correlated with water level changes and precipitation. Surface subsidence in Wuhan was mainly attributed to anthropogenic activities, compressibility of soil layer, carbonate karstification, and groundwater overexploitation. Finally, the spatial-temporal characteristics of wide-area surface subsidence and the relationship between surface subsidence and influencing factors in Wuhan were determined. © 2017 by the authors.
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(1 − x)(K0.5Na0.5)NbO3-xBi(Cu2/3Nb1/3)O3[(1 − x)KNN-xBCN, 0 ≤ x ≤ 0.02] lead-free piezoelectric ceramics were prepared by a solid-state reaction method. The effects of BCN addition on the phase transition, microstructure and electrical properties of ceramics were studied. X-ray diffraction and Raman spectroscopy analysis confirmed that the BCN has diffused into KNN to form a solid solution. Both polymorphic phase transition, TO-T, and Curie temperature, Tc, gradually decreased with increasing the BCN content. Moreover, the relative permittivity (Εr) was increased greatly and the dielectric loss (tanδ) was almost decreased. Ferroelectric hysteresis loops (P–E) of samples showed that the remnant polarization (Pr) was up to a maximum value with 26.52 μm/cm as x = 0.01. The piezoelectric properties of ceramics increased with increasing the x values. When x = 0.005 and 0.01, the ceramics exhibited high piezoelectric constant with 131 pC/N and 105 pC/N over a good piezoelectric stability under 350°C, respectively. These results indicate that BCN addition is an effective way to enhance the properties of KNN ceramics. © 2017 The Minerals, Metals & Materials Society
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Abstract:

The length accuracy requirement of the cables of reflector of five-hundred-meter aperture spherical radio telescope (FAST) is extremely high, which reaches up to ±1 mm and 1/10000 of cable length. The method of over tensioning and adjusting the cable length under constant temperature is put forward. The special cable structure for length adjustment, stabilization measure for cable length, measuring and control system and the technology and process for adjusting cable length are introduced in detail; and the measurement errors caused by various factors are calculated and corrected. Through the process test, design lengths, measured lengths and length errors of 48 cables selected from 16 kinds of specifications used in the FAST project were statistical analyzed and the results show that all the length errors of cable are less than ±1 mm and are conformed to the normal distribution, which meet the acceptance criteria of the cable network of FAST project. © 2017 Journal of Mechanical Engineering.
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The five-hundred-meter aperture spherical radio telescope (FAST) is a major scientific project in China. The cable net is the main support structure and angle adjusting mechanism of reflector, which effective real-time health monitoring to the cable force plays a vital role in evaluating the safety and maintenance of FAST. A measurement method for cable force by coupling the fiber Bragg grating (FBG) sensor on the surface of cable anchoring cup is presented. The axial stress distribution of the anchoring cup is analyzed theoretically, which relationship with cable force is derived. FBG sensor with measure range of 1 500μΕ is selected and installed along the axial direction on the outer surface of the anchoring cup near the bigger end of inner cone hole. The safety, durability and temperature integration of sensor are secured by the special installation base and protective shell. 316 cables are installed FBG sensors to monitor the cable tension force and each senor is effective after cable net knitting. During the adjustment of the cable net, the measured data of the FBG sensors of the edge cable of the B area is compared with the force measuring by the adjustment system, and the relative error is less than 5%, which meets the engineering requirements. © 2017 Journal of Mechanical Engineering.
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The dc magnetization and ac susceptibility of the Laves phase compound Ce0.9Er0.1Al2have been measured at ambient and high pressures up to 1.1GPa. The ac susceptibility shows a peak at around Tf~ 2.5 K, and Tfshifts to higher temperatures with an increase in the measuring frequency. Below Tf, the zero-field-cooled (ZFC) and field-cooled (FC) dc magnetizations separate from each other. Furthermore, long-time magnetic relaxation behavior is observed. These results indicate that a spin-glass state is formed below Tf. We found that the Tfdetermined by dc magnetization measurement decreases with an increase in pressure. © 2017 Elsevier B.V.
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An efficient 2-D joint full-waveform inversion method for electromagnetic and seismic data in a layered medium background is developed. The joint inversion method based on the integral equation (IE) method is first proposed in this paper. In forward computation, the IE method is employed, which usually has smaller discretized computation domain and less cumulative error compared with the finite-difference method. In addition, fast Fourier transform is used to accelerate the convolution between Green's functions and induced sources due to the shift invariance property of the layered Green's functions in the horizontal direction. In the inversion model, the cross-gradient function is incorporated into the cost function of the separate inversion to enforce the structure similarity between electric conductivity and seismic-wave velocity. We use the improved variational Born iteration method and two different iteration strategies to minimize the cost function and reconstruct the contrasts. Several typical models in geophysical applications are used to validate our joint inversion method, and the numerical simulation results show that joint inversion can improve the inversion results when compared with those from the separate inversion. IEEE
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We report a high-energy (∼97 μJ), high-peak power (∼20 kW), single-frequency, linearly polarized, near diffraction-limited (M2<1.2) ∼4.8-ns pulsed laser source at 775 nm with a 260-Hz repetition rate. This laser was achieved by frequency doubling of a high-energy linearly polarized all-fiber-based master oscillator-power amplifier, seeded by a single-frequency semiconductor distributed feedback laser diode at 1550 nm. The frequency doubling is implemented in a single-pass configuration using a periodically poled lithium niobate crystal, and a conversion efficiency of 51.3% was achieved. © The Authors. Published by SPIE under a Creative Commons Attribution 3.0 Unported License. Distribution or reproduction of this work in whole or in part requires full attribution of the original publication, including its DOI.
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The enhanced photocatalytic mechanisms for the hybrid AlN/MX2(MX2= MoSe2, WS2, and WSe2) nanocomposites are systematically investigated by density-functional-theory calculations. Our theoretical calculations study the photocatalytic performance of AlN/MX2nanocomposites with the inclusion of the spin-orbit coupling (SOC) effect. The results demonstrate that the band gaps of the AlN/MX2bilayers vary from 1.72 to 1.93 eV, covering the main region of the visible light. All of the AlN-MX2bilayers exhibit prominent visible and UV light response compared to their individual constituents, implying their potential applications as excellent light-absorbers. The AlN-MX2heterobilayers are excellent photocatalysts for splitting water into hydrogen due to the perfect fit of band edge positions with respect to water reduction and oxidation potentials. Particularly, AlN-WS2has type-II band alignment. Besides, the applied small biaxial tensile strain can not only effectively tune the band edge positions, but can also trigger an indirect-direct band gap transition in AlN-MX2bilayers maintaining the excellent optical properties. Therefore, the strained AlN-MX2bilayers are expected to be more promising candidates for photocatalysis. Overall, our theoretical predictions point toward the prospective future of novel AlN-MX2heterostructures for photocatalysis. © 2017 The Royal Society of Chemistry.
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A novel molybdenum disulfide/carbon (MoS2/C) nanocomposite is synthesized by a simple hydrothermal method using glucose as a carbon source and Pluronic F127 as promoting agent in presence of MoS2nanoparticles and followed by carbonization. Pluronic F127 is used as an essential agent which inhibits the spontaneous formation of carbon microspheres during the hydrothermal reaction. The composite electrode exhibits excellent cycling stability and rate capability, delivering a reversible capacity of 882.6 mA h gat a current density of 50 mA gand a capacity retention of 82.8% after 100 cycles at a current density of 100 mA g. At a higher current density of 300/500 mA g, it still retains a capacity of 603.6/461.6 mA h grespectively, as compared to 295.6/228.4 mA h gfor the pristine MoS2electrode. The composite shows favorable electrochemical kinetics compared with pristine MoS2due to the incorporation of homogenous conductive carbon layer and its nanostructured morphology. © 2017 Elsevier B.V.
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Abstract:

The industrial sector is a major source of China's major CO2emissions. In 2012, the emissions embedded in the final-use-induced intermediate CO2flows contributed to approximately 91.2% of the total emissions. Hence, controlling CO2emissions along supply chains could have a significant contribution in achieving the climate mitigation goal to which the Chinese government has been committed. In this study, we first extracted final-use-induced CO2transfer networks from input-output tables, and then applied the power-of-pull approach to the networks to identify the key sectors significantly affecting the CO2emissions of each targeted sector's supply chains. Our results showed that each sector itself has significant power of pulling their emissions. Energy and raw material providers have played an essential role in pulling other sectors’ emissions in the past years. The results of all sectors can easily construct a network reflecting the system's characteristics. And the power-of-pull approach could easily be integrated with the structural path analysis. Our proposed approach has the potential in helping policy making by offering a new perspective.
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Abstract:

Taoxikeng is one of the most important quartz-vein-type of tungsten deposit in Chong-Yu-You tungsten-tin polymetallic metallogenic belt and the Yanshanian granite which is hidden beneath the deposit has a close relationship with the tungsten-tin polymetallic mineralization. Based on the field and petrographic research, lamprophyre is first discovered in the Taoxikeng, which belongs to potassic calc-alkaline series, with alkali-rich, high K and low Ti features. Geochemically, the rocks show relatively depletion in HFSE (Nb, Ta, Zr, Hf, Ti) and enrichment in LILE (Rb, Ba, Sr, Pb) and LREE. LA-ICP-MS U-Pb zircon ages for the lamprophyre are 223.3±2.8 Ma and 158.2±3.1 Ma, indicating the age of the captured zircons and the emplacement age of the lamprophyre respectively. The two ages imply that two stages of magmatic activity which were Indosinian and Yanshanian magmatism existed in Taoxikeng tungsten deposit and the lamprophyre formed in the Late Jurassic. The lamprophyre was the product of the intensive Mesozoic magmatism in Nanling region. The fact that a few intermediate to mafic dykes went with the intensive crust remelting type of granite in Yanshanian indicates that comprehensive lithospheric extension and thinning occurred in Nanling region at that time. © 2017, Editorial Office of Earth Science Frontiers. All right reserved.
Number of references:

18
Main heading:

Lead alloys
Controlled terms:

Binary alloys  -  Deposits  -  Geochronology  -  Granite  -  Inductively coupled plasma mass spectrometry  -  Lead  -  Mass spectrometers  -  Silicate minerals  -  Tectonics  -  Tin   -  Tungsten  -  Tungsten deposits  -  Uranium alloys  -  Zircon
Uncontrolled terms:

Geological significance  -  La-ICP-MS  -  Lamprophyre  -  Lithospheric extension  -  Magmatic activity  -  Metallogenic belt  -  Petrogeochemistry  -  Zircon U-Pb dating
Classification code:

481.1 Geology - 482.2 Minerals - 482.2.1 Gems - 543.5 Tungsten and Alloys - 546.1 Lead and Alloys - 546.2 Tin and Alloys - 547 Minor, Precious and Rare Earth Metals and Alloys - 801 Chemistry
DOI:

10.13745/j.esf.yx.2017-1-9
Database:

Compendex
22.

Accession number:

20173904199868
Title:

Mineralogical and geochronological characteristics of the Zhang(dongkeng)-Jiu(longnao) tungsten polymetallic deposit, southern Jiangxi Province, and its geological implications
Authors:

Wang, Shaoyi ; Zhao, Zheng ; Fang, Guicong ; Ouyang, Xiang ; Chen, Zhenyu ; Hou, Kejun
Author affiliation:


Tianjin Center, China Geological Survey, Tianjin; 300170, China
Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing; 100037, China
College of Earth Sciences, Guilin University of Technology, Guilin; 541004, China
Jiangxi Dangping Tungsten Co., Ltd., Dayu, 341514, China
Corresponding author:

Fang, Guicong (fanggcong@163.com)
Source title:

Earth Science Frontiers
Abbreviated source title:

Earth Sci. Front.
Volume:

24
Issue:

5
Issue date:

September 1, 2017
Publication year:

2017
Pages:

120-130
Language:

Chinese
ISSN:

10052321
Document type:

Journal article (JA)
Publisher:

Science Frontiers editorial department
Abstract:

Zhang(dongkeng)-Jiu(longnao) tungsten polymetallic deposit, located in east section of Nanling region, is an important part of the Chongyi-Dayu-Shangyou concentrated mineral area. The deposit clustered mainly in Zhangdongkeng section and Jiulongnao section, which respectively have “outer mineralized quartz vein” and “inner mineralized quartz vein”, is considered to be a typical example of “Five levels+Basement” model. Based on the scientific research project of ore deposit geology, the author carried out a systematic comparison on the mineral assemblage of the inner and outer contact zone, the electron microprobe test of wolframite, and the zircon U-Pb dating of biotite granite rock mass which is closely related to mineralization. The zircon U-Pb average isochron age is 151.1±2.2 Ma and reflects the diagenetic age of the Jiulongnao mining area. That is highly consistent within the error range of mineralization age of internal ore body (151.1 Ma) and external ore body (151.3 Ma). The results show that Zhang-Jiu granitic magmatism and mineralization occurred nearly at the same time. Electron microprobe analysis shows that there is a linear relationship between Mn and Fe, therefore, the inner quartz vein and outer quartz vein could be considered as the product of the same magmatic activity. The outer ore with higher Fe/Mn ratio predicts the outer ore-forming temperature is higher than the inner one. Based on the detailed study above, this paper establishes the metallogenic model and makes a prospecting direction. © 2017, Editorial Office of Earth Science Frontiers. All right reserved.
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Abstract:

Deep exploration has become a scientific frontier and focal point in the study of mineral deposit. “Five levels” as the most distinctive deep exploration model in our country, established from the south China tungsten ore prospecting practice, has been constantly enriched in the geological prospecting, and its application has been expanded successfully. Recent years, a series of new discoveries and new progress has been made by carrying out the deep exploration, scientific drilling and the deep prospecting in Jiulongnao orefield. We have verified the “Basement” in the deep of the “Five levels”, a new type ore body in the fracture zone outside, tungsten and bismuth in the deep of silver-gold deposit and many kinds of mineralization within the rock mass have been discovered, which provides important information for deep exploration model research in tungsten ore concentration area. Meanwhile, a new challenge for metallogenic model research has been proposed. In this paper, by summarizing the latest achievements in Nanling region deep detection, we established the “Jiulongniao metallogenic model” for the Nanling tungsten polymetallic ore concentration area related to granite, which is based on the “Five levels+Basement” model. The ore-controlling factors and relationship of ore bodies in different zone were analyzed based on “the theory of metallogenic series”. We believe that, for certain amount of granitic magma, its mineral substance keeps the mass and energy conservation in the processes of granitic magma differentiation, ore-bearing hydrotherm separation, migration and concentration. Differences in lithology, structure and mechanical properties have resulted in ore-bearing hydrotherm accumulated in different forms and in different space configuration. According to the theory of metallogenic series, we have demonstrated the deep prospecting surrounding the Jiulongnao ore concentration area, pointed out the prospecting direction of each type of mineralization, and put forward the optimization method for each kind of ore body. © 2017, Editorial Office of Earth Science Frontiers. All right reserved.
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Abstract:

Zhuxi tungsten deposit in northeastern Jiangxi Province is the largest skarn type of tungsten deposit in the world up to now. On the basis of carefully logging on the drilling core, we analyzed the content of REEs and trace elements in the scheelite through method of LA-ICP-MS, and dated the deposit age by Sm-Nd isotopic dating. The results show that the scheelite is enriched in trace elements, such as Mo, Nb, and Ta, and has ratios of Rb/Sr<0.04, Nb/Ta=1.69-8.46, Zr/Hf=3.06-6.75, indicating a crust-origin of the minerals in the deposit. ∑REE content of the scheelite varies greatly (∑REE=3.25×10-229.95×10) with a evident fractionation between LREE and HREE ((La/Yb)N=36-19984), belonging to LREE-enriched type. On the basis of δEu values, the LREE-enriched type of scheelite can be divided into δEu positive anomaly (δEu=1.44-9.06) and δEu negative anomaly (δEu=-0.25-0.82). Spatially, ∑REE content of the scheelite increases gradually and δEu changes from positive to negative anomalies when approaching to the granite, showing a similar tendency with the granite REE distribution curve. Sm-Nd isochron age of the scheelite is 144±5 Ma. InitialNd/Nd ratio is 0.512020, and the ΕNd(t) is-9.753. Two stage model age is 1745 Ma, which is consistent with the Zhuxi granite in age and mineral sources, indicating that the Zhuxi tungsten deposit is an evolutionary product from the Zhuxi hidden granite. © 2017, Editorial Office of Earth Science Frontiers. All right reserved.
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Abstract:

An anhydrous glycerol colloid containing nano-silver was synthesized for the first time with heating and stirring method by using silver nitrate (AgNO3) as silver source, anhydrous glycerol as reducing agent and dispersion medium, and PVP-K30 as a stabilizer and template agent. The resulted colloid and the colloidal silver were characterized by ultraviolet-visible spectroscopy, X-ray powder diffraction and transmission electron microscopy. The effects of the amount of AgNO3and reaction time to the colloid and the morphology of metallic silver were explored. The results showed that the stable silver glycerol colloid can be synthesized under the following conditions: m(glycerol):m(AgNO3):m(PVP-K30) = 200:(0.5-1.5):5, reaction temperature 110℃, reaction time 0.5-3 h. The silver particles in the suspension are subglobose and well dispersed, and their particle sizes are in nano-level. The antibacterial property of the silver colloid was investigated using Escherichia coli, Staphylococcus aureus, Bacillus subtilis and Bacillus cereus. The result showed that the anhydrous glycerol colloid containing nano-silver has good antibacterial property to the four target bacteria, and displays the strongest antibacterial effect on Bacillus subtilis. On the other hand, it was proved that the silver particles with smaller sizes possess better antibacterial property. © 2017, Materials Review Magazine. All right reserved.
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Abstract:

To study the sedimentary source and sedimentary tectonic setting of the lower Permian Maérzheng Formation in the southern margin of East Kunlun, detailed strata division, sedimentary environment and detrital zircon U-Pb geochronology were taken for the Lower Permian Maérzheng Formation in Gerizhuotuo area in the southern margin of East Kunlun in this paper. The results show that the Maérzheng Formation is a set of turbidite formed in bathyal-sea continental slope. Detrital zircon U-Pb age spectrum can be explicitly divided into Early Paleozoic and Neoproterozoic two main age spectrum and the Paleoproterozoic Mesoproterozoic secondary age spectrum. The main age spectra were 396~573 Ma and 727~947 Ma, the peak age was 421 Ma and 862 Ma, respectively. The secondary age spectra were 1117-1993 Ma and 2319~3063 Ma, the peak age was not obvious. Combined with geological data in the study area and its adjacent area, it is considered that the sedimentary source of Maérzheng Formation in Gerizhuotuo area in the south margin of the East Kunlun is complex which shows characteristics of source supplied from multiple times, as Early Paleozoic, Neoproterozoic, Mesoproterozoic and Proterozoic. Early Paleozoic magmatic rocks and Neoproterozoic magmatic rocks in East Kunlun orogenic belt provide about 60~65 percent of sediment source and old metamorphic basement provides only about 30~35 percent of sedimentary debris for Maérzheng formation. Combined with previous data, we suggest that Maerzheng Formation formed in extensional system related to the passive continental margin tectonic setting, and the oceanic crust subducted from late Permian. © 2017, Science Press. All right reserved.
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Abstract:

To obtain highly reversible conversion reactions, high Coulombic efficiencies, and long lifetimes in SnO2-based anodes for lithium storage, a new ternary SnO2-Mn-graphite composite has been constructed by scalable ball-milling. It is demonstrated that nanosized Mn additives successfully inhibit Sn coarsening, and favor the formation of oxygen vacancies in SnO2, which together promote the high reversibility of conversion reactions in lithiated SnO2. The SnO2-Mn binary hybrid with 30 wt% Mn contributes a stable long-life with a capacity retention of 100% after 900 cycles at 1 A g. The ternary SnO2-Mn-graphite composite demonstrates high average initial Coulombic efficiencies of ∼77%, large stable capacities of 850 mA h gat 0.2 A g, and long lifetimes of more than 1000 cycles at both high rates (2 A g) and narrow potential ranges (0.01-2.4 V), with Coulombic efficiencies of 99.7%, which are among the best reported so far for SnO2-based anode materials. The simple material design strategy and fabrication method, together with the excellent electrochemical performances, demonstrate that this new ternary SnO2-Mn-graphite composite could contribute a new class of Sn-based anode materials for high capacity battery applications. © 2017 The Royal Society of Chemistry.
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Abstract:

Tensile strength of soil plays an important role in controlling the cracking and tensile failure of many earth structures, such as core wall of earth-rock dam cracking, ground fracturing and hydraulic fracture. In order to study the tensile strength of unsaturated soils, the design value is derived for determining the inclination angle of inner sidewall of the specimen molds. Then an improved direct tensile test apparatus based on constant strain rate controlling method is developed to determine the tensile strength of fine sands over a broad range of water contents and with different dry densities. The results show that the tensile strength of fine sands significantly depends on dry density and water content. The tensile strength increases with the increase of dry density, and shows an "increase-decrease-increase" pattern with the increase of water content. © 2017, China Water Power Press. All right reserved.
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As a new software paradigm, cloud computing provides services dynamically according to user requirements. However, it tends to disclose personal information due to collaborative computing and transparent interactions among software as a service (SaaS) services. We propose a private data disclosure checking method that can be applied to the collaboration interaction process. First, we describe the privacy requirement with ontology and description logic. Second, with dynamic description logic, we validate whether SaaS services are authorized to obtain a user's privacy attributes, to prevent unauthorized services from obtaining their private data. Third, we monitor authorized SaaS services to guarantee privacy requirements. Therefore, we can prevent users' private data from being used and propagated illegally. Finally, we propose privacy disclosure checking algorithms, and demonstrate their correctness and feasibility by experiments. © 2013 IEEE.
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A higher order approach for the accurate simulation of a thin dielectric sheet is proposed in this paper. Due to the small thickness of thin dielectric sheet, an equivalent surface integral equation containing tangential and normal fields can be derived from the conventional volume integral equation. Higher order bases are then applied to approximate both components. Although the programming complexity increases slightly compared with the traditional low-order thin dielectric sheet surface integral equation method, the number of unknowns required in the same problem can be drastically reduced in the proposed higher order approach. At the same time, a higher accuracy can be achieved. Numerical results are presented to show the high efficiency and stability of the proposed method. © 2017 Taylor & Francis.
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To better understand the compositional diversity of plutonic complexes and crustal growth of the Central Asian Orogenic Belt (CAOB), we conducted an integrated study of the Ertaibei pluton, which obtained geochronological, petrological, geochemical, and isotopic (including whole rock Sr-Nd, in situ zircon Hf-O) data. The pluton (ca. 300 Ma) is composed of granodiorites that contain mafic microgranular enclaves (MMEs), dolerite dikes, and granite dikes containing quartz-tourmaline orbicules. The dolerite dikes were possibly generated by melting of an asthenospheric mantle source, with discrete assimilation of lower crustal components in the MASH (melting, assimilation, storage, and homogenization) zone. The MMEs originated from hybridization between mantle and crust-derived magmas, which spanned a range of melting depths (∼25–30 km) in the MASH zone and were episodically tapped. Melting of the basaltic lower crust in the core of the MASH zone generated magmas to form the granodiorites. The granite dikes originated from melting of an arc-derived volcanogenic sedimentary source with a minor underplated basaltic source in the roof of the MASH zone (∼25 km). The compositional diversity reflects both the magma sources and the degree of maturation of the MASH zone. Although having mantle-like radiogenic isotope compositions, the Ertaibei and other postcollisional granitoids show high zircon δO values (mostly between +6 and +9‰), indicating a negligible contribution to the CAOB crustal growth during the postcollisional period. © 2017. American Geophysical Union. All Rights Reserved.
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Based on theories from service science, collaborative innovation, and knowledge management, this study investigates the interplays between trust, specific asset investment, knowledge sharing, collaborative design and service innovation performance. The mediating role of collaborative design was also carefully examined. This paper empirically studied 375 service providing Chinese enterprises as research samples. Constructing a structural equation model containing trust, specific asset investment, knowledge sharing, collaborative design and service innovation performance, and using SPSS20.0 and AMOS20.0 for data analysis the results show that: (1) Trust has significant positive influence on specific asset investment and knowledge sharing; (2) Specific asset investment has significant positive influence on collaborative design; (3) Knowledge sharing and specific asset investment have significant positive influences on service innovation performance; (4) Collaborative design has significant positive influence on service innovation performance; (5) Collaborative design plays a partial mediating role between specific asset investment and service innovation performance. © 2017 IEEE.
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Abstract:

Petrographic shock indicators and noble gas signatures are studied in two ordinary chondrites, Grove Mountain (GRV) 13083 (H4) and GRV 13095 (L5), from Antarctica to investigate the degree of shock metamorphism and impact related chronologies on H and L chondrite parent bodies. In the study, we have combined both noble gas signatures and petrographic observations to understand impact effects. Based on the impact features in silicates and metal-troilite assemblages, the shock stages of the samples are classified as S6 and S5 for GRV 13095 (L5) and GRV 13083 (H4) respectively. The nominal K-Ar gas retention age of GRV 13095 (L5, S6) using bulk sample is estimated as 459 ± 13 Ma, supporting the recent major catastrophic break up event at 470 Ma on the L-chondrite parent body. The cosmic ray exposure age based on He, Ne and Ar noble gas measurements is estimated as 14.1 ± 2.5 Ma. The radiogenic gas contents in GRV 13095 (avg.He = 61.5 × 10ccSTP/g and avg.Ar = 173.5 × 10ccSTP/g) are observed as depleted. The depletion in radiogenic gases is consistent with the severe shock metamorphism in GRV 13095 as indicated by olivine-ringwoodite transformation in it. The estimated nominal K-Ar age of 3.67 ± 0.26 Ga for GRV 13083 shows that it falls in the major impact age distribution between 3.5 and 4.0 Ga among H-chondrites. The cosmic ray exposure age of GRV 13083 is 3.9 ± 0.7 Ma, which is younger than the major peak in the exposure age distribution for H-chondrites. The He gas retention ages in both samples are found to be younger/lower than their respective nominal K-Ar ages, which could be due to partial loss of radiogenic He. Trapped gas loss along with radiogenic gas losses in both samples, are the adverse effects of shock metamorphism. © 2017 Elsevier Ltd
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We implemented an edge-based finite element time domain (FETD) modeling algorithm for simulating controlled-source electromagnetic (CSEM) data. The modeling domain is discretized using unstructured tetrahedral mesh and we consider a finite difference discretization of time using the backward Euler method which is unconditionally stable. We solve the diffusion equation for the electric field with a total field formulation. The finite element system of equation is solved using the direct method. The solutions of electric field, at different time, can be obtained using the effective time stepping method with trivial computation cost once the matrix is factorized. We try to keep the same time step size for a fixed number of steps using an adaptive time step doubling (ATSD) method. The finite element modeling domain is also truncated using a semi-adaptive method. We proposed a new boundary condition based on approximating the total field on the modeling boundary using the primary field corresponding to a layered background model. We validate our algorithm using several synthetic model studies. © 2017 Elsevier B.V.
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In this paper a new method is proposed for computing Nash Equilibrium of bimatrix games. Firstly, bimatrix games were reformed as non-monotonic linear complementarity problem (LCP). Then, the non-monotonic LCP is formulated as absolute value equation (AVE), and solved by recently proposed algorithm named novel global harmony search (NGHS). Numerical experiment shows that the NGHS algorithm can achieve as many as possible equilibrium pair of strategies. © 2017 IEEE.
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Metamorphic mechanism would result in impact when it is changing from one configuration to the next. What is more, it would make the mechanism be unstable. Therefore, dynamic stability of metamorphic mechanism is expected to be analyzed. It is important for metamorphic mechanism to apply and spread in practical engineering. The controllable metamorphic palletizing robot mechanism is investigated. The largest Lyapunov exponent is used as metrics of dynamic stability of the system. Based on the nonlinear dynamic model of the novel controllable metamorphic palletizing robot mechanism system of all configurations under the actual operating, mechanism material parameters, control parameters and internal impact excitation are taken into consideration. After time series of steady-state responses of the mechanical system are solved by Newmark method, time delay and embedding dimension are figured out by C_C method. And phase space of the time series of steady-state responses are reconstructed. Then Wolf method is applied to calculate the largest Lyapunov exponent of this time response series. And phase diagrams of the system output paths are used to analysis stability of the system. The research provides some references for stability study of metamorphic mechanism. © 2017 Journal of Mechanical Engineering.
Number of references:

24
Main heading:

Dynamics
Controlled terms:

Convergence of numerical methods  -  Differential equations  -  Hydraulic drives  -  Lyapunov functions  -  Lyapunov methods  -  Mechanisms  -  Phase space methods  -  Robots  -  Stability  -  System stability   -  Time delay  -  Time series
Uncontrolled terms:

Based on Wolf method  -  Embedding dimensions  -  Largest Lyapunov exponent  -  Lyapunov exponent  -  Metamorphic mechanisms  -  Palletizing robot  -  Practical engineering  -  Steady-state response
Classification code:

601.3 Mechanisms - 602.1 Mechanical Drives - 713 Electronic Circuits - 731.5 Robotics - 921 Mathematics - 922.2 Mathematical Statistics - 961 Systems Science
DOI:

10.3901/JME.2017.13.039
Database:

Compendex
37.

Accession number:

20173404077589
Title:

Mitigation of Cd accumulation in paddy rice (Oryza sativa L.) by Fe fertilization
Authors:

Chen, Zhe ; Tang, Ye-Tao ; Yao, Ai-Jun ; Cao, Jian ; Wu, Zhuo-Hao ; Peng, Zhe-Ran ; Wang, Shi-Zhong ; Xiao, Shi ; Baker, Alan J.M. ; Qiu, Rong-Liang
Author affiliation:


School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou; 510275, China
Guangdong Provincial Key Laboratory of Environmental Pollution Control and Remediation Technology (Sun Yat-sen University), Guangzhou; 510275, China
Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology, Guilin University of Technology, Guilin; 541004, China
School of Geography and Planning, Sun Yat-sen University, Guangzhou; 510275, China
School of Life Sciences, Sun Yat-sen University, Guangzhou; 510275, China
School of BioSciences, The University of Melbourne, Parkville; Victoria; 3010, Australia
Corresponding author:

Tang, Ye-Tao (eestyt@mail.sysu.edu.cn)
Source title:

Environmental Pollution
Abbreviated source title:

Environ. Pollut.
Volume:

231
Issue date:

2017
Publication year:

2017
Pages:

549-559
Language:

English
ISSN:

02697491
E-ISSN:

18736424
CODEN:

ENPOEK
Document type:

Journal article (JA)
Publisher:

Elsevier Ltd
Abstract:

Cadmium uptake in rice is believed to be mediated by the Fe transport system. Phyto-available Cd can be changed by Fe fertilization of substrates. This work investigated whether and how Fe fertilization affects mitigation of Cd accumulation in paddy rice. A 90-d soil column experiment was conducted to study the change of Cd and Fe availability in soil after Fe fertilization (ionic and chelated Fe). A low-Cd accumulating cultivar (TY116) and a high-Cd accumulating cultivar (JY841) were grown in two Cd-polluted paddy soils amended with chelated Fe fertilizers. Additionally, both cultivars were grown in hydroponics to compare Fe-related gene expression in EDDHAFe-deficient and EDDHAFe-sufficient roots. The column experiment showed that EDTANa2Fe(II) and EDDHAFe(III) fertilization had a better mitigation effect on soil Cd availability compared to FeSO4·7H2O. Moreover, the field experiment demonstrated that these two chelated fertilizations could reduce Cd concentrations in brown rice by up to 80%. Iron concentrations in the brown rice were elevated by Fe chelates. Compared to EDDHAFe(III), EDTANa2Fe(II) fertilization had a stronger mitigation effect by generating more EDTANa2Cd(II) in the soil solution to decrease phyto-available Cd in the soil. While EDDHAFe(III) fertilization could increase soil pH and decrease soil Eh which contributed to decreasing phyto-available Cd in a contaminated soil. In the hydroponic experiment, Fe sufficiency significantly reduced Cd concentrations in above-ground organs. In some cases, the expression of OsIRT1, OsNRAMP1 and OsNRAMP5 was inhibited under Fe sufficiency relative to Fe deficiency conditions. These results suggest that mitigation of rice Cd by Fe chelate fertilization results from a decrease in available Cd in substrates and the inhibition of the expression of several Fe-related genes in the IRT and NRAMP families. © 2017 Elsevier Ltd
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Abstract:

Forest aboveground biomass (AGB) is critical for assessing forest productivity and evaluating carbon sequestration rates. Discrete-return LiDAR has been widely used to estimate forest AGB, however, fewer studies have estimated the coniferous forest AGB using airborne small-footprint full-waveform LiDAR data. The objective of this study was to extract a suite of newly proposed metrics from airborne small-footprint full-waveform LiDAR data and to evaluate the ability of these metrics in estimating coniferous forest AGB. To achieve this goal, each waveform was first preprocessed, including de-noising, smoothing, and normalization. Next, all the waveforms within each plot were aggregated into a large pseudo waveform and the return energy profile was generated. Then, the foliage profile was retrieved from the return energy profile based on the Geometric Optical and Radiative Transfer (GORT) model. Finally, a series of new return energy profile metrics and foliage profile metrics were extracted to estimate forest AGB. Simple linear regression was conducted to assess the correlation between each LiDAR metric and forest AGB. Stepwise multiple regression analysis was then carried out to select important prediction metrics and establish the optimal forest AGB estimation model. Results indicated that both return energy profile and foliage profile based height-related metrics were strongly correlated to forest AGB. The energy weighted canopy height (HEweight) (R = 0.88) and foliage area weighted height (HFweight) (R = 0.89) all had the highest correlation coefficients with forest AGB in return energy profile metrics and foliage profile metrics respectively. Energy height percentiles and foliage height percentiles also had the ability to explain AGB variation. The energy-related metrics, foliage area-related metrics, and bounding volume-related metrics derived from the return energy profile and foliage profile were not all sensitive to forest AGB. This study also concluded that combining return energy profile metrics and foliage profile metrics could improve the accuracy of forest AGB estimation, and the optimal model contained the metrics of HFweight, HEweight, and VolumemaxHE, which is the product of the maximum canopy return energy profile amplitude (maxCE) and the maximum height of return energy profile (maxHE). © 2017 Optical Society of America.
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Abstract:

Using the determinant quantum Monte-Carlo method, we elucidate the strain tuning of edge magnetism in zigzag graphene nanoribbons. Our intensive numerical results show that a relatively weak Coulomb interaction may induce a ferromagnetic-like behaviour with a proper strain, and the edge magnetism can be enhanced greatly as the strain along the zigzag edge increases, which provides another way to control graphene magnetism even at room temperature. © 2017 IOP Publishing Ltd.
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Abstract:

The main purpose of this paper is to estimate the zero height geopotential value for the China Local Vertical Datum. The method used is based on a gravimetric approach and benefits from the significant improvements in the determination of the global gravity field by the recent satellite gravity missions such as GRACE and GOCE. The performance of GOCE-based or GRACE/GOCE-based Global Geopotential Models (GGMs) is assessed for estimation of geopotential of the regional vertical datum of China using the GPS/Levelling BMs (benchmarks) from vertical control network. We should conver the normal height to orthometric height. From the evaluation with the GPS/Levelling BMs, it is concluded that the GOCE-based or GRACE/GOCE-based GGMs provide an absolute accuracy at of 40 cm, up to their maximum degree and order. Factors that affect the geopotential value of vertical datum include the GOCE commission and omission errors. Among these factors, the effect of the GOCE omission error is investigated by extending the models with the high resolution gravity field model EGM2008. When extending the GOCE-based or GRACE/GOCE-based models with the high resolution gravity field model EGM2008, we should provide the same parameters. At the same time we should unify the frame and tide system between the GGMs and GPS/Levelling dataset. The result shows that, the effect of the GOCE omission error is at the level of 1.6 ms(about 16 cm), in China, is at decimetre-level when computing local vertical datum geopotential, the effect of the tide system is about 4-6 cm. The vertical datum geopotential of China is estimated as 62 636 852.704 5 ms. © 2017, Surveying and Mapping Press. All right reserved.
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Abstract:

A series of reduced graphene oxide (rGO) sheet models with various oxygencontaining groups (carbonyl, epoxyl, and hydroxyl groups) were designed and the interactions between these rGO sheets and nickel hydroxide were studied using first-principles DFT (B3LYP) calculations. It is found that the adsorption energy of nickel hydroxide on rGO sheets is seriously dependent on the oxygen-containing groups on rGO. All the three oxygencontaining groups facilitate the adsorption of nickel hydroxide on rGO sheet. In particular, the adsorption between nickel hydroxide and rGO with epoxyl group is strongest among the series of (rGO) sheet models. In addition, the variations of atomic distances and charge distribution of the series of rGO sheets after absorbing nickel hydroxide were analyzed.
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Abstract:

Mianning-Dechang (MD) REE Belt is located in the east of Tibetan Plateau and western Sichuan Province, southwestern China. It is controlled by a series of cenozoic strike-slip faults. Dalucao REE deposit is the only large deposit identified in the southern part of the MD REE Belt. Detailed comparison including metallogenic characteristics, host rock alteration, ore types, source of ore-forming fluids and evolution of fluid inclusions of Dalucao and other deposits within MD REE Belt has been concluded based on latest geological surveys, studies on petrographic features; and the metallogenic process of carbonatite-type (including carbonatite-syenite complex) REE deposits is summarized. The No. 1 and No. 3 orebodies in Dalucao deposit are both hosted in breccia pipes, located in carbonatite-syenite host rocks. Previous studies suggested that both No. 1 and No. 3 orebody in Dalucao deposit are formed at about 12Ma, but the latest research indicate there had already exist magmatic activity of carbonatite-syenite complexes at about 26.49 ± 0. 63 Ma. And the ores in Dalucao deposit are mainly classified as weathered and breccia type ores; the high levels of brecciation and weathering in the Dalucao deposit make it difficult to recognize the ore veins or gangue minerals from the hand specimen or field of microscope. Based on field observations, study of paragenetic association of minerals and analyses of inclusion in these REE deposits, the total mineralization in Dalucao deposit is similar to that of Maoniuping except for the smaller size of Dalucao REE deposit. The mineralization process can be divided into magmatic stage, pegmatite stage (>600°C), high-temperature hydrothermal stage (450 ∼ 350°C) and low-temperature hydrothermal stage (< 350°C), the bastnäsite precipitated during the later period of low-temperature hydrothermal stage. Based on the geological characteristics of inclusions found in pegmatite and hydrothermal fluids, the multiple episodes of explosive breccia activities leads to the addition of meteoric water and CO2deriving from the decarbonation of carbonatite; the density (0. 732 ∼0. 631 g/cm) and pressure (2436 ∼ 101 bar) of the ore forming fluids gradually decreased. Meanwhile, various types of inclusions are found within the mineralization stages by the microscopic observation and Raman analysis. The variation of inclusion types changed from melt-inclusions to CO2-riched and gas-liquid inclusions bearing daughter minerals such as barite, fluorite and celestite, indicating the conversion process of ore-forming fluid changing from magmatic to hydrothermal fluid. The anion of inclusions in Dalucao REE deposit is mainly composed of SO4;CO2count for most of gas in inclusions; the cations in the ore-forming fluids may mainly contain K, Na, Ca, Sr, Baand rare earth cations, all of these mentioned above reflected that the ore forming fluids are belong to SO4-CO2-H2O system, and this is consistent with those of other REE deposits in the MD Belt. The mainly components of the ore forming liquids is magmatic water, meteoric water and CO2originated from the decarbonation of carbonaite. And the latter may changed the O isotopic compositions of the hydrothermal calcite and bastnäsite relative to the bulk primary carbonatite (bastnäsite and calcite: <5O =5. 8%0 ∼ 12. 5%0) along the whole REE belt. Existing studies indicate that that the carbonatite-syenite complexes and mainly gangue mineals such as fluorite, hydrothermal calcite, barite, and celestite in these REE deposits have slightly contrasting Sr-Nd-Pb isotopic compositions, indicating materials of gangue minerals may come from carbonatite-syenite complexes. Faulting and cryptoexplosive brecciation events promoted the circle of ore-forming fluid, andresultedinthe formationof cryptoexplosion breccia type and weathered ore in Dalucao REE deposit. Although an epigenetic oxidation stage can be recognized in the Maoniuping and Dalucao deposits it was not accompanied by REE mineralization the hydrothermal stage was the main stage of REE deposition. And due to the high proportion of carbonatite in carbonatite-syenite complexes fenitization which has nothing to do with the REE mineralization can be found both in Lizhuang REE deposit and the No. 3 orebody in Dalucao REE deposit, rather than the Maoniuping REE deposit. Based on the studies above we try to establish the ore formation model of carbonatite-syenite type REE deposit of Mianning-Dechang REE belt in western Sichuan Province.
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Abstract:

Background: Bismuth (Bi) has been studied due to its high theoretical gravimetric capacity of 385 mAh g, which is as important as gravimetric capacity for the practical application of battery systems in electronic mobile devices. However, there have been limited fundamental explorations on the electrochemical performances of Bi. Furthermore, the mechanism differences for the Bi anodes in lithium-ion batteries (LIBs) and sodium-ion batteries (NIBs) should be further investigated. Methods: The Bi nanowires were fabricated by vacuum melting and pressure injection method. Briefly, a Bi bulk was placed into an injection apparatus and heated up above 275 °C (melt point of Bi: 271.3 °C), and then the melt was injected into the AAO pores by a hydraulic force. After the injection process, the chamber was kept in vacuum to cool down slowly. Subsequently, the AAO template was dissolved away slowly in the etching solution (0.4 M H3PO4+ 0.2 M CrO3) at 60 °C for 72 h to expose Bi nanowires. Finally, after sonication dispersion, centrifugal sedimentation and rinsing with deionized water several times to remove the excess H3PO4-CrO3mixture, the free-standing Bi nanowires were collected. Results: The morphologies of AAO, AAO/Bi and Bi nanowires were tested and presented in detail. It found that the Bi nanowires can be obtained by pressure injection method followed with dissolve the AAO template. After boll milling with C to form Bi/C nanocomposites, the nanocomposites were assembled as an electrode of LIBs or NIBs. It exhibited high capacities in LIBs, while for NIBs, the capacity retention was relatively low. Conclusion: Bi nanowires have been prepared by mechanical pressure injection method and thoroughly dissolution of the AAO template. After successive milling of Bi nanowires with carbon black, Bi/C nanocomposites are obtained. The Bi/C nanocomposites used as electrode in LIBs exhibit high capacities and the initial discharge/charge capacities of Bi/C anode are around 1223.4/571.9, 905.9/412.3, 829.2/ 362.6 mAh gat current densities of 20, 200 and 500 mA g, respectively. The enhanced electrical performances are attributed to the smaller size of Bi nanowires and the introduced carbon black to buffer the volume changes during discharge/charge process. In NIBs, the capacity retention after 50 cycles reaches 284.7, 196.2 and 168.3 mAh gat current densities of 20, 200 and 500 mA g-1, respectively. Furthermore, in LIBs, Bi and Liions combine together through an alloying process, while in NIBs, only an intercalation process occurs for Bi and Na+ without indication of alloying. © 2017 Bentham Science Publishers.
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Abstract:

Background: Many studies on the electrochemical properties of electrospun nanofiber in lithium-ion batteries (LIBs) have been performed. To the best of our knowledge, no work has yet summarized the use of electrospun one-dimensional materials as anode materials and also assessed the influence of this unique morphology on the properties of LIBs properties. This review describes recent advances in the synthesis and characterization of a variety of 1D multifunctional oxides, oxide composites and oxide-carbon composites electrospun nanofibers used as anodes in LIBs, which provide both excellent capacity and high mechanical integrity. Method: Oxide, oxide composite and oxide-carbon composite electrospun nanofibers are reviewed as anodes in LIBs. For each material type, we report on the structural and electrochemical properties, and also discuss how to control the structures of the resulting materials and improve the electrochemical performance characteristics (e.g., capacity, cycle life, and rate capability). We apply correlation method and step-to-step focusing method to present the references. Results: 176 papers were included in the review; 6 tables and 7 figures are shown in this paper. The manuscript is divided into 5 parts. For the electrospinning parameters of nanofibers, different conditions were compared, such as polymer, solvent, polymer concentration, voltage level, and tip-tocollector distance. The processing conditions of electrospun oxides nanofibers are also discussed, including the oxide precursor, solvent, voltage level, calcination temperature/heating rate. The performance of electrospun oxide nanofibers as electrodes in LIBs are summarized including metal oxide- metal, metal oxide- metal oxide, and metal oxide-carbon composites. Conclusion: The findings of this review confirm that prepared electrospun electrode materials tend to form 3D interconnected networks, which can enhance electrochemical activities of electrode materials via facilitating electronic/ionic transfers. The electrochemical performance of electrospun MexOy nanofibers depends on process parameters and also the component structure such as metalembedded, carbon coated/doped, and metal oxide hybrid material. However, the electrospun MexOy nanofibers require additional development before commercial application. To utilize the described materials as effective anodes in commercial LIBs, especially for electric vehicle applications, additional research work is required. © 2017 Bentham Science Publishers.
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Abstract:

Binary Al-Zn alloys with different Zn contents were fabricated by casting and heat treatment. Analysis of mechanical properties showed that the hardness and tensile strength of Al-Zn alloys increased with increased Zn content, with the post-heat treatment hardness and ultimate tensile strength of Al-49Zn alloy reaching as high as 152 HV and 330 MPa, respectively. Meanwhile, the plasticity and toughness of Al-Zn alloys decreased with increased Zn content. Solid-solution strengthening was the main strengthening mechanism for Al-Zn alloys, and Orowan strengthening was also observed in Al-49Zn alloy. The fracture mode of Al-20Zn and Al-35Zn alloys was ductile, whereas Al-20Zn alloy showed good impact toughness. This work provided a basis for further improving the cast component design of the Al-Zn-X system. © 2017, ASM International.
Number of references:

29
Main heading:

Aluminum alloys
Controlled terms:

Aluminum  -  Binary alloys  -  Bins  -  Ductile fracture  -  Hardness  -  Heat treatment  -  Mechanical properties  -  Microstructure  -  Tensile strength  -  Vanadium alloys   -  Zinc  -  Zinc alloys  -  Zirconium alloys
Uncontrolled terms:

Al-alloy  -  Cast components  -  Fracture mode  -  Microstructures and mechanical properties  -  Post heat-treatment  -  Solid solution strengthening  -  Strengthening mechanisms  -  Ultimate tensile strength
Numerical data indexing:

Pressure 3.30e+08Pa
DOI:

10.1007/s11665-017-2852-y
Database:

Compendex
46.

Accession number:

20173204030900
Title:

Interpretation to characteristics of gravelly soils sites that liquefied in Wenchuan earthquake
Authors:

Yuan, Xiao-Ming ; Wang, Hai ; Cao, Zhen-Zhong ; Xu, Hong-Xuan
Author affiliation:


Institution of Engineering Mechanics, China Earthquake Administration, Key Laboratory of Earthquake Engineering and Engineering Vibration of China Earthquake Administration, Harbin; 150080, China
Guilin University of Technology, Guilin; Guangxi; 541004, China
Corresponding author:

Cao, Zhen-Zhong (iemczz@163.com)
Source title:

Acta Geophysica Sinica
Abbreviated source title:

Acta Geophys. Sin.
Volume:

60
Issue:

7
Issue date:

July 1, 2017
Publication year:

2017
Pages:

2733-2743
Language:

Chinese
ISSN:

00015733
Document type:

Journal article (JA)
Publisher:

Science Press
Abstract:

Through field tests at the gravelly soils sites in Chengdu plain, the characteristics of the massive liquefied gravelly soils sites in Wenchuan earthquake are studied and the general rules governing the liquefaction behaviors are proposed. New interpretations on the conditions of gravelly soils liquefaction are obtained that some previous misunderstandings are corrected. The analysis indicates: the ranges of particle diameters of the liquefied gravelly soils are wide that the gravel contents vary from 5% to 85% or even beyond; the tested shear-wave velocity is 140 m·sto 270 m·sand then corrected as 160 m·sto 314 m·s, exceeding the previously recorded; one half of the gravelly liquefied sites are located in seismic intensity VIII (Chinese Scale) regions, i.e., like sand liquefaction to trigger massive gravelly soils liquefaction requires intense ground shaking; however, the scale of gravelly soils liquefaction can only limitedly increase when the ground shaking triggers liquefaction; the dual-structural soil at shallow depth in Chengdu plain consists of gravelly soils layers and overburden soil layers, i.e., the first of the conditions for gravelly soils liquefaction; the overburden soil layers seal the saturated gravelly soils layers, forming a fundamental condition of liquefaction for gravelly soils; the shear-wave velocity of gravelly soils is large yet the most gravels stay actually very loose, i.e., the second essential condition for the massive gravelly soils liquefaction; the surface ejecta during the earthquake are quite different from the actual liquefied soils which lie less than 6 m in depth that judging from the surface ejecta to deduce the underground liquefied soil categories is not appropriate anymore; the traditional senses that gravelly soils is not liquefiable because of its large shear-wave velocity and large permeability cannot hold; the liquefaction conditions of gravelly soils and general sandy soils are different, since the requirements for the former are considerably stringent. © 2017, Science Press. All right reserved.
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Abstract:

This paper presents a population-based solution for the distributed optimization problem where the overall objective function is defined as an average of local cost functions corresponding to the nodes of a network. Populations are introduced for the nodes to cooperatively find the global optimum of the overall objective function. The main challenge is that each population cannot know the overall objective function and thus cannot directly evaluate the quality of their individuals in each iteration. To overcome this difficulty, we introduce consensus methods to design a message-passing protocol under which the local estimates can converge to the same value. We present a general framework that consists of consensus search, consensus evaluation, population evolution and local stopping steps. Compared with mathematical methods, this framework solves in-network distributed optimization problems without requiring a convexity assumption on the objective functions. The standard PSO and one of its variants, called MCO, are introduced for testing and comparison. Two simulated examples under different network topologies illustrate the feasibility of our approach. © 2017 Elsevier Inc.
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Abstract:

The solid solution (Dy1−xMnx)MnO3−δ(0.037 ≤ x ≤ 0.142) has been synthesized by the conventional solid-state method. Powder X-ray diffraction and selected area electron diffraction reveal that all the samples crystallize in the space group Pnma. The magnetic and dielectric studies on Mn-doped DyMnO3reveal existence of three anomaly behaviors in low temperature region. A transition from an incommensurate antiferromagnetic ordering of Mnspins at T1∼ 37 K, a lock-in transition at TC1∼ 18 K. The second antiferromagnetic transition at T2∼ 7 K, originating from the ordering of Dy moments with a slight Mn doping range of 0.037 ≤ x < 0.087, and it disappears with 0.087 ≤ x ≤ 0.142 due to damage of the Dy spin ordering. Interestingly, the Mn doping in DyMnO3suppresses the ferroelectric ordering, resulting in reduction in ferroelectric ordering temperatures, whereas an increase in antiferromagnetic transition temperatures has been observed. © 2017
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To pursue high-performance energy storage devices with both high energy density and power density, nitrogen-doped carbon nanofibers (CBC-N) derived from bacterial cellulose are used both as a three-dimensional template for space-confined hydrothermal growth of NiCo2S4, and as the highly conductive negative electrode material for asymmetric supercapacitor assembly. Notably, uniformly dispersed NiCo2S4nanoparticles with only 3–5 nm are successfully immobilized on the surface of CBC-N fibers to form the CBC-N@NiCo2S4composite, which effectively prevents the severe aggregation of NiCo2S4nanoparticles and fully utilizes the outstanding electrochemical activity and capacity of NiCo2S4as the pseudocapacitive electrode material. Benefiting from the conductive CBC-N fiber template with hierarchical architectures and its coupling with uniformly dispersed NiCo2S4nanoparticles, the CBC-N@NiCo2S4composite exhibits high capacitance of 1078 F gat 1 A gand excellent capacity retention of 94.6% (918.5 F gat 5 A g). Furthermore, the asymmetric supercapacitor demonstrates high energy density of 42.6 Wh kgat power density of 1500 W kg, and long-term cycling stability of 96.8% retention after 5000 cycles. Therefore, this work provides a new strategy to develop biomass-derived high-performance electrode materials for potential applications in supercapacitors. © 2017 Elsevier B.V.
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Abstract:

The problem of Temporal Constraints based QoS-aware web Service Composition (TC_QSC) is becoming increasingly critical in recent years.Its objective is to select the Web service composition which maximizes the QoS utility while preserving QoS constraints and temporal constraints.This paper proposes a temporal constraints decomposition method that formulates the TC_QSC problem into a general QoS-aware Web service composition (QSC) problem by means of decomposing the temporal constraints imposed on the whole or part of the workflow to a set of local temporal constraints for each activity.So the problem scale is reduced by filtering out those candidate web services violating local temporal constraints.The temporal constraints decomposition process is mainly dependent on the workflow and activities involved in it, while it has little to do with the candidate services.Therefore, its complexity is lower.The experiments have demonstrated the effectiveness and time cost of the proposed method and verify its necessity to local selection algorithm. © 2017, Chinese Institute of Electronics. All right reserved.
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At present, the situation of water nitrogen pollution in the world is grim, and nitrate (NO3-N) pollution is the main form. To study the effects of groundwater and surface water (G-S) interaction on the migration and transformation of NO3-N in the hyporheic zone (HZ) is the key for comprehensive prevention and control of water nitrogen pollution. Three modes of NO3-N migration and transformation experiments, including surface water (S) supply for groundwater (G) (down-welling), groundwater (G) supply for surface water (S) (up-welling) and the alternative mode, were carried out in the study. It is found that NO3-N concentration of three modes effluent can be reduced more than 95%; the strength of denitrification in up-welling was greater than in down-welling; the contribution of the dissimilation reduction (DNRA) to the ammonia nitrogen (NH4-N) concentration in the outflow of down-welling and up-welling was about 71% and 11%, respectively. After up-welling experiment, the organic nitrogen content of water-soil interface was 2.3 times as much as the down-welling experiment. It was shown that the NO3-N attenuation pathways under the G-S interaction mainly include denitrification, DNRA and the synthesis of organic nitrogen; G-S interaction modes had effects on the strength of each NO3-N attenuation pathway; HZ media could intercept nitrogen through the adsorption of NH4-N and microbial synthesis of organic nitrogen. © 2017, Editorial Department of Earth Science. All right reserved.
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Abstract:

Energy consumption is a very important issue that has attracted the attention of many cloud providers as it takes a large quotient of the operation cost for cloud data center. To decrease the energy consumption in cloud data center, one possible solution is to process different types of applications with different strategies. To reach this goal, it is important to know the type of application before it be dealt with. In this paper, we present an application type classification method by monitoring the usage of the resources of application. Through analysis, we find that only part of the parameters are much related to different types of applications. Using these parameters we put forward a feature model that can effectively classify the types of different applications. Extensive experiments show that the model put forward can effectively and accurately classify CPU intensive application, I/O intensive application and network intensive application. It can be used as the basis of efficient utilization of the cloud resources. © 2016, Springer Science+Business Media New York.
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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. © 2017 Informa UK Limited, trading as Taylor & Francis Group
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Abstract:

A scannerless laser detection and ranging (LADAR) system based on frequency modulation/continuous wave (FM/cw) technique is attractive due to a reduced bandwidth requirement of the receiver circuit. This paper presents the 64×64 InGaAs-based focal plane array (FPA) self-mixing detectors and the 1×32 element readout integrated circuit (ROIC) array based on transimpedance amplifier for the FM/cw LADAR. Different from conventional detector, the InGaAs self-mixing detector presents a low impedance and a complex electrical model. The linear chirp local-oscillator (LO) electrical signal through the detector causes a large dc current and a unique dc offset voltage (Vos) error in the ROIC. To overcome these problems, the blocking capacitors and the novel multiple low-pass filters are applied in the ROIC. The ROIC array was fabricated in 0.18- μ m CMOS process. The measured results show that the Vos error is eliminated within the limited LO amplitude range and the ROIC achieves a 140-dB Ω transimpedance gain with a bandwidth of 1 MHz. Compared with the state-of-the-art FM/cw LADAR, the ROIC accurately detects the signal of interest of the InGaAs FPA self-mixing detectors and miniaturizes the LADAR receiver. © 2001-2012 IEEE.
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Abstract:

CO2fluxes across water-air interfaces of river systems play important roles in regulating the regional and global carbon cycle. However, great uncertainty remains as to the contribution of these inland water bodies to the global carbon budget. Part of the uncertainty stems from limited understanding of the CO2fluxes at diurnal and seasonal frequencies caused by aquatic metabolism. Here, we measured surface water characteristics (temperature, pH, and DO, DIC, Caconcentrations) and CO2fluxes across the air-water interface at two transects of Guijiang River, southwest China to assess the seasonal and diurnal dynamics of fluvial carbon cycling and its potential role in regional and global carbon budgets. The two transects had differing bedrock; DM transect is underlain by carbonate and detrital rock and PY is underlain by pure carbonate. Our results show that the river water both degasses CO2to and absorbs CO2from the atmosphere in both summer and winter, but the degassing and absorption varied between the two transects. Further, CO2fluxes evolve through diurnal cycles. At DM, the river evaded CO2from early morning through noon and absorbed CO2from afternoon through early morning. At PY in summer, the CO2evasion decreased during the daytime and increased at night while in winter at night, CO2uptake increased in the morning and decreased in the afternoon but remained relatively stable at night. Although the river is a net source of carbon to the atmosphere (~ 15 mM m day), the evasion rate is the smallest of all reported world's inland water bodies reflecting sequestration of atmospheric carbon through the carbonate dissolution and high primary productivity. These results emphasize the need of seasonal and diurnal monitoring of CO2fluxes across water-air interface, particularly in highly productive rivers, to reduce uncertainty in current estimates of global riverine CO2emission. © 2017 Elsevier B.V.
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Oxonitridoalumosilicates Y4Al2-2xSi2xO9-2xN2x(0.00 ≤ x ≤ 1.00) were prepared and the substitution effect of [AlO] pairs by [SiN] pairs in Y4Al2O9-Y4Si2O7N2solid solutions on the structure and its corresponding influence on the Ceactivated luminescence properties are investigated. Y4Al2-2xSi2xO9-2xN2x(0.00 ≤ x ≤ 1.00) shows two solid solution regions, x = 0.00-0.40 for solid solution I, x = 0.50-1.00 for solid solution II from X-ray and neutron diffraction analysis. In the solid solution I, the Ceemission is mainly in the UV range with the maximum wavelength at 350 nm, and the intensity decreases rapidly with the increase of the N content. In the solid solution II, the Cedoped samples show blue-green luminescence with the maximum wavelength at ∼450 nm and the wide excitation bands extend from UV to 450 nm. The phosphors in the solid solution II are promising candidates for white-LED applications. © 2017 The Royal Society of Chemistry.
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Abstract:

It has been suggested that Tianjin, China, has significant land subsidence due to excessive extraction of water. Although it is presently under control, the land subsidence around Tianjin suburbs in recent years should not be ignored. However, existing research work on land subsidence is based on traditional synthetic aperture radar satellite images in which the research time spans are mainly before 2012. An advanced time-series method, namely small baselines subset (SBAS) technique, is applied to a total of 27 Sentinel-1A images over Tianjin acquired between May 31, 2015, and May 13, 2016, to derive the subsidence magnitude and distribution of Tianjin. Furthermore, the overall and quantitative validations of SBAS-derived results are implemented. First, the overall subsidence distribution derived by SBAS is compared with the annual report of land subsidence in Tianjin 2015, which shows the same subsidence trend and distribution. Then, 44 benchmarks and 2 continuously operating reference station datasets, i.e., CH01 and XQYY, are processed to provide a specific validation of SBAS-derived results of Sentinel-1A. Finally, through investigation, an interpretation from two aspects of groundwater extraction and geological structures of the surrounding Wangqingtuo settlement funnel area is given. © 2017 Society of Photo-Optical Instrumentation Engineers (SPIE).
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Abstract:

Synthetic Aperture Radar Interferometry (InSAR), widely applied for the monitoring of land subsidence, has the advantage of high accuracy and wide coverage. High-resolution SAR data offers a chance to reveal impressive details of large-scale man-made linear features (LMLFs) with Multi-temporal InSAR (MT-InSAR) analysis. Despite these advantages, research validating highresolution MT-InSAR results along high-speed railways with high spatial and temporal density leveling data is limited. This paper explored the monitoring ability of high-resolution MT-InSAR in an experiment along Jingjin Inter-City Railway, located in Tianjin, China. Validation between these MT-InSAR results and a high spatial/temporal density leveling measurement was conducted. A total of 37 TSX images spanning half a year were processed for MT-InSAR analysis. The distance between two consecutive leveling points is 60 m along Jingjin Inter-City railway and the time interval of the study was about one month. The Root Mean Square Error (RMSE) index of average subsidence rate comparison between MT-InSAR results and leveling data was 3.28 mm/yr, with 34 points, and that of the displacement comparison was 2.90 mm with 464 valid observations. The experimental results along Jingjin Inter-City railway showed a high correlation between these two distinct measurements. These analyses show that millimeter accuracy can be achieved with MTInSAR analysis when monitoring subsidence along a high-speed railway. We discuss the possible reason for the subsiding center, and the characteristics of both leveling and MT-InSAR results. We propose further planning for the monitoring of subsidence over LMLFs. © 2017 by the authors.
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Wetland plants have been widely used in constructed wetlands to remove metal contaminants from water and soil. This study aimed to investigate radial oxygen loss (ROL) rate, metal (Pb, Zn, and Cd) uptake, Fe plaque formation, and their relationships in a pot trial with 10 emergent wetland plant species grown in metal-contaminated soil under flooded and non-flooded conditions. The results showed that biomass, ROL rates, metal (Pb, Zn, and Cd) uptake, and Fe plaque formation on root surfaces and in the rhizospheres of the wetland plant species were remarkably higher under flooded conditions than under non-flooded conditions. Generally, flooding mainly increased metal accumulation in the roots and Fe plaque on the root surface of wetland plant species. The wetland plant species with higher ROL rates had higher biomass, Fe plaque formation and metal adsorption on the roots and in the rhizospheres under flooded conditions. These results suggest the wetland plant species with higher ROL rates, biomass and metal accumulation ability, e.g. C. alternifolius, has the potential for use in phytoremediation of metal-contaminated wetlands. © 2017 Elsevier B.V.
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Abstract:

Forensic luminol chemiluminescence test is one of the most sensitive and popular methods for the determination of latent bloodstains. It mainly uses hydrogen peroxide or sodium perborate as coreactants. The easy decomposition of hydrogen peroxide and sodium perborate in the presence of many ions significantly affects the selectivity. Artemisinin is a natural peroxide that is quite stable in the presence of common ions. In the present study, artemisinin has been exploited for the forensic bloodstain chemiluminescence detection for the first time. Using smart phone as cost-effective portable detector, the visual detection of bloodstains has been achieved with a dilution factor of blood up to 100 000. Moreover, this system shows excellent selectivity against many common species. It can well differentiate bloodstains from other stains, such as coffee, brown sugar, and black tea. Both favorable sensitivity and selectivity makes the present method promising in forensic detection. © 2017 American Chemical Society.
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According to the method statement of “large-scale, factory production, standardization, fabricated construction” for the Hong Kong-Zhuhai-Macao Bridge, the segments of the piers of non-navigable spans were prefabricated at the factory and were assembled onsite. The assembly of the piers used φ75 large diameter prestressed high-strength rebar anchorage structure, which included the tensioned end of the anchorage system, the fixed end of the anchorage system, the lengthening rebar system and the corrugated pipe connection sealing system. Targeting the system, the raw materials and production process of the large diameter rebars were developed. Aiming at the anchorage system, the low retracting anchorage, the connector for stopping the rotation, the under-anchor structure, the protection technology as well as the long-term monitoring technology were specially analyzed, designed and developed, to ensure the safety and super durability of the precast bridge piers with prestressed high-strength screw rebar anchorage system. © 2017, Editorial Office of Journal of the China Railway Society. All right reserved.
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Abstract:

Currently, mechanically flexible and strong batteries are desired for the development of bendable and portable devices. To meet this requirement, a simple and scalable synthesis of the anode for flexible wire-shaped lithium-ion batteries has been developed by a facile one-step in situ polymerization method. Polypyrrole was found to grow on the surface of Si nanoparticles and attach to twisted carbon fibers. The formed cross-linked structure of Si/PPy along with carbon fiber substrate offers a consecutive electron transport network and a porous structure to adjust large volumetric changes of Si particles during charging and discharging processes. On fabricating the wire-shaped Li-ion battery, the interconnected Si/PPy/CF hybrid electrode was found to offer an excellent performance of 3.9% capacity decrease after the flexibility test, a greatly improved cycling capacity of 2287 mA h gand a capacity retention of about 75% after 100 cycles of the half-cell test. The all-wet methodology may provide a promising route for a new scalable way to produce applicable wire-shaped electrode in battery fabrication. © 2017 The Royal Society of Chemistry.
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Abstract:

CaMgSiO4ceramic was synthesized via the conventional solid state reaction method and its phase composition, microstructure and microwave dielectric properties were studied. X-ray diffraction patterns showed that the ceramic was a single-phase and no other phase was observed. The CaMgSiO4ceramic could be well densified at 1350 °C for 4 h and exhibited favorable microwave dielectric properties with relative permittivity of 7.05, quality factor of 62,500 GHz and temperature coefficient of resonant frequency of −62.9 ppm/C. These results indicated that the CaMgSiO4ceramics might be a promising candidate for high-frequency devices fabrication. © 2017, Springer Science+Business Media, LLC.
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Y-doped V2O5was prepared by the sol-gel method combined with the freeze drying technique followed by annealing in air. The microstructure of the Y-doped V2O5was analyzed by XRD, SEM, XPS, and first-principles calculations. The electrochemical performance of the Y-doped V2O5was characterized by CV, EIS, and charge-discharge tests. The results demonstrated that Y doping had great influence on the morphology and crystalline orientation of the prepared V2O5sample. In particular, Y formed covalent bonds with the adjacent O atoms within the V2O5layers and decreased the bond orders of the neighboring V-O bonds. Compared with undoped V2O5, Y-doped V2O5showed much improved rate capability, higher lithium ion diffusion coefficient, lower electrochemical reaction resistance, and greatly enhanced cycling stability. Y-doped V2O5could be a promising cathode material for lithium ion batteries. © 2017 The Royal Society of Chemistry.
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Abstract:

This paper presents a FPGA-based method for on-board detection and matching of the feature points. With the proposed method, a parallel processing model and a pipeline structure are presented to ensure a high frame rate at processing speed, but with a low power consumption. To save the FPGA resources and increase the processing speed, a model which combines the modified SURF detector and a BRIEF descriptor, is presented as well. Three pairs of images with different land coverages are used to evaluate the performance of FPGA-based implementation. The experiment results demonstrate that (1) when the image pairs with artificial features (such as buildings and roads), the performance of FPGA-based implementation is better than those image pairs with natural features (such as woods); (2) the proposed FPGA-based method is capable of ensuring the processing speed at a high frame rate, such as the speed of can achieve 304 fps under a 100 MHz clock frequency. The speedup of the proposed implementation is about 27 times higher than that when using the PC-based implementation. © 2017 by the authors.
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Abstract:

An English idiom is a special combination of words, the meaning of which is not the simple addition of its constituents but a special meaning. English idioms are widely used by English native speakers, which are very important for English as a second language learners. Chinese learners are poor in English idioms comprehension, and they need to adopt a new method for improving their English idioms comprehension. S-S-P-C model means analyzing an English idiom from syntactic, semantic, pragmatic, and cultural perspective, which was applied in a teaching experiment among college students for one semester. The teaching experiment shows that S-S-P-C model is an efficient method for Chinese learners to help improve their English idioms comprehension.
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Abstract:

The origin of bedded iron-ore deposits developed in greenstone belt-hosted (Algoma-type) banded iron formations of the Archean Pilbara Craton has largely been overlooked during the last three decades. Two of the key problems in studying these deposits are a lack of information about the structural and stratigraphic setting of the ore bodies and an absence of geochronological data from the ores. In this paper, we present geological maps for nearly a dozen former mines in the Shay Gap and Goldsworthy belts on the northeastern margin of the craton, and the first U-Pb geochronology for xenotime intergrown with hematite ore. Iron-ore mineralisation in the studied deposits is controlled by a combination of steeply dipping NE- and SE-trending faults and associated dolerite dykes. Simultaneous dextral oblique-slip movement on SE-trending faults and sinistral normal oblique-slip movement on NE-trending faults during initial ore formation are probably related to E–W extension. Uranium–lead dating of xenotime from the ores using the sensitive high-resolution ion microprobe (SHRIMP) suggests that iron mineralisation was the cumulative result of several Proterozoic hydrothermal events: the first at c. 2250 Ma, followed by others at c. 2180 Ma, c. 1670 Ma and c. 1000 Ma. The cause of the first growth event is not clear but the other age peaks coincide with well-documented episodes of orogenic activity at 2210–2145 Ma, 1680–1620 Ma and 1030–950 Ma along the southern margin of the Pilbara Craton and the Capricorn Orogen farther south. These results suggest that high-grade hematite deposits are a product of protracted episodic reactivation of a structural architecture that developed during the Mesoarchean. The development of hematite mineralisation along major structures in Mesoarchean BIFs after 2250 Ma implies that fluid infiltration and oxidative alteration commenced within 100 myr of the start of the Great Oxidation Event at c. 2350 Ma. © 2017 Elsevier B.V.
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Abstract:

The V2O5·xH2O films with various contents of tetravalent vanadium were controllably designed via a convenient electrodeposition followed by sintering. X-ray photoelectron spectroscopy (XPS) results showed that sintering at Ar can introduce more Vin V2O5·xH2O films. As cathode electrodes for sodium ion batteries, the V2O5·xH2O film with more V/defect exhibited a higher initial discharge capacity of 198 mAh gand higher capacity retention of 99% after 100 cycles at 200 mA g, in comparison to the V2O5·xH2O film with lower V(121 mAh gand 65%). Even at a high current density of 2000 mA g, the superior reversible capacity of the films with more Vcould reach 140 mAh g. The results of electrochemical impedance spectroscopy and cyclic voltammetry revealed that more V/defects are beneficial to enhance sodium ions diffusion kinetics, resulting in better electrochemical reaction reversibility, ionic conductivity and sodium ions storage stability of the V2O5·xH2O films sintered at Ar. As a result, this study provides a promising direction of V2O5cathode in rechargeable sodium ion batteries. © 2017 Elsevier B.V.
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Abstract:

Tadong Group of Jilin Province is known for large-scale magnetite ore deposit, and Tadong iron deposit is the largest submarine volcano plume-metamorphic-reformation iron deposit in the Jilin-Heilongjiang metallogenic province. Complicated of geological characteristics and geological processes made the ownership of Tadong Group long been controversial. In this paper, the U-Pb zircon ages of the biotite plagioclase gneiss and magnetite diopside plagioclase leptynite are obtained by LA-ICP-MS. Zircons that obtained from biotite plagioclase gneiss are prismatic, and Th/U range between 0.17 and 0.65. U-Pb dating of these zircons recordPb/U weighted mean age of 517.6±2.7 Ma, indicating the formation age of the vocanic. In the magnetite diopside plagioclase leptynite, there are two kinds of zircons with two age groups, respectively. The first kind of zircons are short columns, and Th/U range between 0.78 and 1.00. U-Pb dating of these zircons recordPb/U weighted mean age of 249.8±4.0 Ma, indicating the age of thermal disturbance. Another kind of zircons are subhedral short prismatic, and have extremely high U, Th contents, the highest Th contents is 17422 μg/g, respectively. U-Pb dating of these zircons recordPb/U weighted mean age of 518.3±3.8 Ma, attributing to the age of hydrothermal event. It is indicated that there is a hydrothermal process at 518.3 Ma or so, which might be related to magmatism. Iron mineralization of Tadong iron deposit of Jilin Province is most likely related with this hydrothermal event. Therefore, one of mineralizations happened in the Early Cambrian Period (±520 Ma) in Tadong iron deposit. © 2017, Editorial Department of Earth Science. All right reserved.
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Abstract:

In terms of the charge storage mechanism of supercapacitors, there are three types, including electrical double layer (EDL), surface redox reaction and intercalation reaction. The surface redox mechanism of transition metal-layered double hydroxides (TM-LDH) supercapacitor had been previously revealed. A dual charge storage mechanism integrated with surface redox and ion intercalation for LDH-based supercapacitors, however, is seldom reported before. For this purpose, here, we synthesized NiCo layered double hydroxide nanosheets via the intrinsic pillar effect of sodium dodecylbenzene sulfonate (NiCo-SDBS-LDH), and found that the surface redox and intercalation behaviors take effect simultaneously in NiCo-SDBS-LDH via electrochemical analysis. The NiCo-SDBS-LDH electrode having a relatively low specific surface area (15.28 m g) still exhibited a remarkable specific capacitance of 1094 F gat a scan rate of 5 A g, and super long cycle life of 81% retention over 3000 cycles. A dual charge storage mechanism is subsequently proposed based on the analysis of our results to explain the excellent properties of NiCo-SDBS-LDH. We believe that the enhancements should mainly be ascribed to the structural feature of the SDBS stabilized NiCo-LDH and the expanded interlayer space of NiCo-SDBS-LDH. These findings open new doors to functional pillared effect to control the electrochemical behaviors of TM-LDH-based materials. © 2017 Elsevier Ltd
Number of references:

55
Main heading:

Surface reactions
Controlled terms:

Redox reactions  -  Storage (materials)  -  Supercapacitor  -  Surface active agents  -  Transition metals
Uncontrolled terms:

Anion exchange  -  Electrical double layers  -  Electrochemical analysis  -  Electrochemical behaviors  -  Layered double hydroxide nanosheets  -  Layered double hydroxides  -  Pillar effect  -  Sodium dodecylbenzene sulfonate
Classification code:

531 Metallurgy and Metallography - 694.4 Storage - 802.2 Chemical Reactions - 803 Chemical Agents and Basic Industrial Chemicals
Numerical data indexing:

Percentage 8.10e+01%
DOI:

10.1016/j.electacta.2017.06.067

Funding Details: 

Number; Sponsor: 2014GXNSFAA118349; Natural Science Foundation of Guangxi Province

Number; Sponsor: 2015GXNSFCA139018; Natural Science Foundation of Guangxi Province

Number; Sponsor: 2015GXNSFFA139003; Natural Science Foundation of Guangxi Province

Number; Acronym; Sponsor: 41572034; NSFC; National Natural Science Foundation of China

Number; Acronym; Sponsor: 51462007; NSFC; National Natural Science Foundation of China
Database:

Compendex
71.

Accession number:

20172403771397
Title:

Fe-Doped p-ZnO Nanostructures/n-GaN Heterojunction for “Blue-Free” Orange Light-Emitting Diodes
Authors:

Zhao, Wanqiu ; Xiong, Xing ; Han, Yibo ; Wen, Li ; Zou, Zhengguang ; Luo, Shijun ; Li, Haixia ; Su, Jun ; Zhai, Tianyou ; Gao, Yihua
Author affiliation:


Center for Nanoscale Characterization & Devices, Wuhan National Laboratory for Optoelectronics, and School of Physics, and School of Materials Science & Technology, Huazhong University of Science and Technology, Luoyu Road 1037, Wuhan; 430074, China
School of Material Science & Engineering, Guangxi Nonferrous Metals Mineral and Materials, Collaborative Innovation Center, Guilin University of Technology, Jian'gan Road 12, Guilin; Guangxi; 541004, China
School of Sciences, Hubei Automotive Industries Institute, Shiyan; 442002, China
School of Science, Wuhan Institute of Technology, Xiongchu Street 693, Wuhan; 430073, China
Corresponding author:

Gao, Yihua (gaoyihua@hust.edu.cn)
Source title:

Advanced Optical Materials
Abbreviated source title:

Adv. Opt. Mater.
Volume:

5
Issue:

17
Issue date:

September 1, 2017
Publication year:

2017
Article number:

1700146
Language:

English
E-ISSN:

21951071
Document type:

Journal article (JA)
Publisher:

Wiley-VCH Verlag
Abstract:

In order to obtain the necessary band gap for light-emitting diodes (LEDs) with zero emission at blue wavelengths (“blue-free”), quasi-3D nanostructures of p-type Fe-doped zinc oxide (ZnO:Fe) are fabricated on an n-type GaN substrate. The ZnO:Fe nanostructure comprises an array of vertical nanowires attached at the nodes of a 2D network. Elemental analysis and field-effect-transistor (FET) and current–voltage (I–V) measurements indicate the successful iron-doping of ZnO. After doping, the ZnO exhibits p-type conductivity, a local-charge-reservoir layer, and an abundance of Fe-related deep levels. The cathodoluminescence (CL), photoluminescence (PL) at various temperatures (down to 4.65 K), and electroluminescence (EL) confirm the creation of Fe-related donor and acceptor levels. New donor levels may be attributed to the substitution of Fe for some Zn sites (“FeZn”), while new acceptor levels may be due to the bind of FeZnwith Zn vacancies, (producing FeZn–VZnpairs). These doping-induced energy levels are helpful in restricting the intrinsic ZnO UV and blue emission, and a stable blue-free orange LED device is achieved. It has chromaticity coordinates of ∼(0.483, 0.447) and a color temperature of ∼2574 K under bias voltages of 6–16 V, making it potentially applicable to electronic display systems. © 2017 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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Nitrogen-enriched graphene was fabricated via a facile strategy. Graphene oxide (GO) nanosheets and graphene oxide quantum dots (GQDs) were used as a structure-directing agent and in situ activating agent, respectively, after photoreduction under NH3atmosphere. The combination of photoreduction and NH3not only reduced GO and GQD composites (GO/GQDs) within a shorter duration but also doped a high level of nitrogen on the composites (NrGO/GQDs). The nitrogen content of NrGO/GQDs reached as high as 18.86 at% within 5 min of irradiation. Benefiting from the nitrogen-enriched GO/GQDs hybrid structure, GQDs effectively prevent the agglomeration of GO sheets and increased the numbers of ion channels in the material. Meanwhile, the high levels of nitrogen improved electrical conductivity and strengthened the binding energy between GQD and GO sheets. Compared with reduced GO and low nitrogen-doped reduced GO, NrGO/GQD electrodes exhibited better electrochemical characteristics with a high specific capacitance of 344 F gat a current density of 0.25 A g. Moreover, the NrGO/GQD electrodes exhibited 82% capacitance retention after 3000 cycles at a current density of 0.8 A gin 6 M KOH electrolyte. More importantly, the NrGO/GQD electrodes deliver a high energy density of 43 Wh kgat a power density of 417 W kgin 1 M Li2SO4electrolyte. The nitrogen-doped graphene and corresponding supercapacitor presented in this study are novel materials with potential applications in advanced energy storage systems. © 2017 Elsevier B.V.
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Bi2O3doped BaFeO3−δon the B-site as a cobalt free perovskite cathode for intermediate temperature solid oxide fuel cells is evaluated. The BaFe1−xBixO3−δ(BFBx) powders are synthesized by solid state reaction. It is found that Bi2O3doping stabilizes the BaFeO3cubic phase. The new cathode is compatible with Gd0.1Ce0.9O1.95even calcined at 1000 °C for 10 h. The electronic conductivity shows a transformation from semiconductor to metal conductor, and achieves its maximum value of 28.1 S cmfor BFB10 at 800 °C. The δ is as high as 0.408 for BFB10 determined by iodometric titration. This leads to the free volume in crystal lattice of BFB10 21.60% higher than that of BaNb0.05Fe0.95O3−δ. The area specific resistance is only 0.133 Ω cmfor BFB10 at 750 °C and the average TEC is 26.697 × 10Kmeasured from room temperature to 800 °C. The peak power density of Ni-YSZ|YSZ|GDC|BFB10 cell is 646.28 mW cmat 750 °C, higher than that of single cell using LSCF as cathode. These show that BFBx perovskite oxides with cubic phase are promising cathodes for intermediate temperature solid oxide fuel cells. © 2017 Hydrogen Energy Publications LLC
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Abstract:

Ca2NaNb3O10ceramic was prepared by solid state reaction. The XRD patterns show that Ca2NaNb3O10ceramic has an orthorhombic phase. The dielectric and impedance spectroscopy of the sample was investigated which shows dielectric permittivity and the dielectric loss peaks shift to high temperature with increasing frequency. According to the analysis of Cole–Cole and impedance–frequency spectroscopy, non-Debye relaxation process exists in the sample. The activation energy of dielectric relaxation and conduction are estimated to be 1.41 and 1.23 eV. © 2017, Springer Science+Business Media New York.
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Abstract:

Based on viscous-spring superposition artificial boundary and equivalent linear theory, a method for calculating the seismic response of long-span structures considering the nonlinear behavior of site, topography and soil-structure interaction effects under oblique incidence is established. Firstly, an equivalent linear method to obtain nonlinear site response under oblique SV wave incidence is introduced. Then, by using ANSYS software, a finite element model including a five-span continuous rigid frame bridge and soil profile is established. With the consideration of nonlinear soil behavior, a series of numerical simulation is performed with different topographies and site stiffness under different incident angles. The results show that the axial force increases and shear force decreases as the incidence angle goes up; the amplification of displacement response varies with different local irregular topographies. The amplification resulted from steep topography is larger than that from gentle topography. Site stiffness also has a great impact on the response of bridges and soft soils lead to much more pronounced responses than hard soils do. © 2017, Engineering Mechanics Press. All right reserved.
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The quality of service (QoS)-aware web service composition problem is a research hotspot. Its objective is to select a composite service which can maximizes the QoS utility while preserving QoS constraints. By giving the definition of usual workflow and the combination rule of virtual tasks, a top-k based web service composition approach is proposed. Its core idea is to transform the original workflow into a virtual task by recursively calling the combination rule of virtual tasks. Moreover, a new scheme is presented to select suitable replaceable services to support the self-healing property. The effectiveness of the k value and the performances of algorithms are analyzed through simulation experiments. © 2017, Editorial Board of Journal of the University of Electronic Science and Technology of China. All right reserved.
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Abstract:

Na3V2(PO4)3/C composite nanofibers are prepared successfully through a coaxial electrospinning technique and subsequent calcination. The diameter of the prepared nanofibers is uniformly distributed (about 100∼200 nm), and the composite nanofibers (NF-NVP/C) contain Na3V2(PO4)3nanofibers and carbon nanofibers, and Na3V2(PO4)3nanoparticles with diameters of 5–10 nm are embedded into the composite nanofibers. The NF-NVP/C anode exhibits a high reversible capacity 189.9 mAh/g at a current rate of 0.2 C (1 C=118 mA/g) in the voltage range of 0.01–3.00 V (vs. Na/Na). Even at high rates of 5 and 10 C, this anode displays discharge capacities of 105.1 and 80.4 mAh/g at the second cycle and capacity retentions of 83 and 77% after 200 and 500 cycles, respectively. A sodium-ion full cell with NF-NVP/C as the electroactive material of both positive and negative electrodes presents two average operating voltages at ∼0.5 and ∼1.5 V and delivers a reversible capacity of 106.2 mAh/g at a current density of 100 mA/g in a voltage range of 0.01–4.00 V. The outstanding electrochemical performance is attributed to the unique nanofiber structure and uniform distribution of NVP nanoparticles in the highly conductive carbon matrix. © 2017, Springer-Verlag Berlin Heidelberg.
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Abstract:

The orthorhombic and hydrated vanadium pentoxide (V2O5) films are fabricated via a facile electrodeposition method followed with a controllable annealing process. Served as sodium ion batteries (SIBs) cathode, the hydrated V2O5film exhibits enhanced sodium storage performance over the orthorhombic V2O5film, originating from faster diffusion reaction kinetics, better electrochemical reaction reversibility, and smaller electrochemical reaction resistance. To be specific, the hydrated V2O5film maintains a high capacity of 166 mAh gafter 100 charge-discharge cycles at 200 mA gbetween −1.5 V and 0.5 V (vs. an Ag/Agreference electrode). Moreover, it reveals outstanding rate capability with reversible discharge capacities of 133 mAh gat 1000 mA gand 121 mAh gat 2000 mA g, which are higher than those of orthorhombic V2O5film (41 mAh gat 1000 mA gand 34 mAh gat 2000 mA g). The significant enhancement in sodium-ion storage capacity and high-rate performance of the hydrated V2O5film is mainly due to its lager interlamellar spacing, which can promote the insertion/extraction of Na, and the presence of Vaccompanied with oxygen vacancies, which might improve the electronic conductivity and alleviate the stress caused by volume expansion. © 2017 Elsevier Ltd
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Abstract:

4BaO-4SiO2-V2O5composite ceramic has been prepared by a solid-state reaction method and its phase composition, microstructure, and microwave dielectric properties investigated. The 4BaO-4SiO2-V2O5composite ceramic was made up of BaSi2O5, Ba3(VO4)2, and SiO2. The presence of BaSi2O5and SiO2would decrease the relative permittivity (Εr) and Q × f value and optimize the temperature coefficient of resonant frequency (τf). The fired density, Q × f, Εr, and τfvalues of the ceramic showed similar trends with increasing sintering temperature. The ceramic sintered at 1050°C exhibited the best microwave dielectric properties with Q × f of 24,300 GHz, Εrof 8.3, and τfof 29.6 ppm/°C. © 2017, The Minerals, Metals & Materials Society.
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Abstract:

Exfoliated hexaniobate nanosheets E-H2K2Nb6O17-x(E-HKNO) with broad light absorption (up to 850 nm) and high adsorption properties were prepared via ion exchange and transient annealing processes with micron-size K4Nb6O17powders as the precursor. The as-prepared E-HKNO nanosheets show excellent visible light photodegradation performances when compared to degussa P25, which was evaluated in terms of degradation of Rhodamine B (Rh B). High adsorption and broad light absorption characteristics could be attributed to the exfoliation behavior and the reduction of surface Nbto Nb, which was confirmed by x-ray photoelectron spectroscopy (XPS) and Raman spectra. From the Mott-Schottky analysis, the E-HKNO is an n-type semiconductor and has a higher flat band voltage (-0.46 V versus RHE at pH = 7), compared with K4Nb6O17. In addition, the electrochemical impedance spectroscopy (EIS) indicates that the E-HKNO nanosheets have an increased semiconductor-electrolyte charge transfer resistance, which is not conducive to the separation of photogenerated carriers (e-h). Accordingly, a small amount of holes scavenger (EDTA) was added to improve the photodegradation performance of the E-HKNO, since the holes scavenger can inhibit the recombination of the photogenerated carriers. This work provides not only a facile method for the preparation of an efficient E-HKNO nanosheets photocatalyst, but also new insights for further enhancing the photodegradation performance by adding trace scavenger. © 2017 IOP Publishing Ltd.
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Abstract:

A novel blue phosphor KBaYSi2O7: Cewas synthesized via a simple solid-state reaction. Rietveld refinement results indicate that this compound crystallizes in a space group of monoclinic P121/n1(14) and Ceions are occupying the Ysite. The excitation spectra of KBaYSi2O7: Cephosphor show broad absorption band in range of 250–400 nm, and this phosphor exhibits an intense blue emission centered at 440 nm upon excitation at 365 nm. The centroid shift and crystal field splitting of Ce5d energy levels in KBaYSi2O7: Cewas investigated in details. The concentration of Ceis optimized to be 0.02 and the corresponding critical distance is calculated as 25 Å. The as-prepared phosphor shows good thermal stability (75% at 100 °C), and the internal quantum efficiency is 35%. All the results indicated that KBaYSi2O7: Cemay have the potential application as blue-emitting phosphors for near-UV pumped white light-emitting diodes. © 2017 Elsevier Ltd
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Abstract:

This paper considers partial function linear models of the form Y = ∫ X(t)β(t)dt + g(T) with Y measured with error. The authors propose an estimation procedure when the basis functions are data driven, such as with functional principal components. Estimators of β(t) and g(t) with the primary data and validation data are presented and some asymptotic results are given. Finite sample properties are investigated through some simulation study and a real data application. © 2017, Institute of Systems Science, Academy of Mathematics and Systems Science, CAS and Springer-Verlag Berlin Heidelberg.
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Abstract:

The mantle xenoliths (spinel lherzolites and harzburgites) that were brought to the surface by the Penglai Cenozoic alkali basalts in the Leiqiong active area of East Asia continental margin extensional belt have been studied to constrain the nature of the upper mantle and the mantle processes. Analytical results obtained by Laser Ablation Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS) and other techniques suggest that the variation of the major elements of mantle xenoliths is primarily controlled by the partial melting degrees, and the harzburgites experienced higher degrees of partial melting than lherzolites. The whole-rock Sr-Nd isotopes indicate a MORB-OIB type depleted mantle beneath Hainan Island. Three types of clinopyroxene with distinctive geochemistry characteristics are recognized among these xenoliths. (1) The type-A clinopyroxenes from the Cpx-rich lherzolites, with Mg=92.3-93.4, have experienced 7%-10% partial melting. The contents of their LREE and incompatible elements are extremely low, with flat heavy REE (HREE) patterns and positive spikes of Th, U, La and Sr, indicating incipient enrichment of highly incompatible elements. (2) The type-B clinopyroxenes from the lherzolites containing relatively more Cpx, with Mg=89.9-90.3, experienced only 4%-5% partial melting. Their LREE and incompatible elements concentrations are comparatively high, with flat HREE patterns, positive anomalies of Th and U, and negative anomalies of Rb, Ba, Nb, Ta, Sr and Ti, suggesting silicate melts percolation with enriched LREE and LILE contents. (3) The type-C clinopyroxenes from the Cpx-poor lherzolites and harburgites, with Mg=91.4-92.8, experienced 8%-20% partial melting. Their LREE and incompatible elements contents show a steep enrichment, coupled with fractionated HREE patterns, Th and U enrichment, whereas Nb, Ta and Ti are strongly depleted. Their characteristics indicate that the percolating melts could be the carbonate melts from deeper mantle with garnet residues. Besides, parts of the Penglai mantle peridotites show fractionated HREE characteristics ((Gd/Yb)N=0.4-0.7), suggesting that the mantle beneath the Hainan Island may have experienced polybaric melting initially from garnet stability field with high potential mantle temperature. The modelling suggests these peridotites experienced about 18% polybaric melting with 5% in the garnet stability field and the other 13% in the spinel stability field. Integrated with the previous studies of the Cenozoic basalts in the Leiqiong active region, we conclude that the Hainan mantle plume could be the origin of high potential mantle temperature and it may provide the heat source of partial replacement of Archean-Proterozoic lithosphere by asthenosphere, which rose adiabatically subsequent to lithospheric thinning during the Cenozoic Era. The modification and heterogeneity of the lithosphere caused by the mantle plume and the subsequently melting of the mantle plume, asthenosphere and enriched lithosphere are probably the main dynamic mechanism triggering the lithospheric thinning of the Leiqiong active area in East Asia continental margin extension belt. © 2017, Science Press. All right reserved.
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Abstract:

In this article, we describe a facile method named as Rubik's Cube stamping (RCS) for equipment-free fabrication of microfluidic paper-based analytical devices (μPADs). RCS is inspired by the worldwide ubiquitous RC toy and requires no specialized electric equipment other than a classical six-faced RC that is assembled with home-made small iron components. It can pattern various rosin microstructures in paper simply by either using different functional faces of the modified RC or applying its internal pivot mechanism to adjust the components’ patterning forms on one functional face. Such a versatile stamping method is quite simple and inexpensive, and thus holds potential for producing rosin-patterned μPADs by untrained users in resource-limited environments such as small laboratories and private clinics, or even at home and in the field. Moreover, a set of one-channel devices are fabricated to design a point-of-care aptamer-based assay with near sample-in–answer-out capability that integrates enzymatic reactions for robust yet efficient signal amplification and a personal glucometer for portable, user-friendly, rapid and quantitative readout. Its utility is well demonstrated with the sensitive and specific detection of adenosine as a model target in buffer samples and undiluted human urine within several minutes. With the advantages of low cost, simplicity, portability, rapidity, and aptamer variety, this general point-of-care assay system reported here may find broad applications including home healthcare, field-based environmental monitoring or food analysis and emergency situations. © 2017
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Abstract:

Series Bi3NbO7/Bi2Zn2/3Nb4/3O7(BN/BZN) composites were synthesized through a facile solid state reaction method. The products were characterized by X-ray diffraction (XRD), field emission scanning electron microscopy (FE-SEM) and UV-vis diffuse reflectance spectroscopy(DRS). When BN: BZN=0.1 mole ratio, the BN/BZN composite showed the best visible-light-driven photocatalytic performance, which decomposed nearly 100% of RhB (10 ppm, pH=3-4) within 40 min. The results demonstrated that in-situ solid state synthesis of BN/BZN composites could be an efficient strategy to develop new photocatalyst for environmental remediation. © 2017, Wuhan University of Technology and Springer-Verlag Berlin Heidelberg.
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Abstract:

ThePo-Pb pair is increasingly used as a proxy of quantifying organic carbon export from the euphotic zone. However, disequilibria betweenPo andPb in mesopelagic water have been poorly studied. Here we present unusual deficiencies ofPo with respect toPb in mesopelagic water (200–1000 m) in the South China Sea (SCS). The total particulate matter (TPM) increased by up to 32% in the mesopelagic layer comparing with the euphotic zone. The totalPo/Pb ratio varied from 0.41 to 0.98 with an average of 0.72 ± 0.19, showing an enhanced removal ofPo in mesopelagic water. On average, particulatePo andPb increased by 23% and 32% at the slope stations, respectively. These results indicated that thePo deficits result from lateral transport, probably via benthic nepheloid layer. Based on the deficiency ofPo, the residence times of particulatePo were estimated to range from 0.11 to 0.25 year (avg. 0.17 ± 0.07 year), allowing resuspended sediment to disperse over a long range. The export fluxes ofPo varied from 68 to 121 dpm mdwith an average of 96 ± 27 dpm md, which was 6 times that out of the euphotic zone. Using thePo deficits, the export fluxes of TPM out of the mesopelagic layer were quantified to vary from 4.19 to 10.20 g md, revealing a large amount of particles from the shelf to the SCS basin. This study suggests thatPo-Pb could be an effective tracer of tracking particle cycling in mesopelagic water. © 2017. American Geophysical Union. All Rights Reserved.
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Abstract:

A new procedure is developed for rapidly determining the water retention curves of unsaturated fine-grained soils based on the nuclear magnetic resonance (NMR) technique. From a well-defined pore-size distribution function, a distribution function of NMR transverse relaxation time (T2) is derived for fully-saturated soils, by virtue of the Young-Laplace equation and the linear relationship between pore radius and T2. By fitting the measured T2distribution curve with the proposed T2distribution function, the key parameters characterizing the soil-water retention characteristics can be determined. To validate the proposed method, a series of the NMR measurements was performed for two types of fully-saturated fine-grained soils. The proposed procedure is then used to obtain the soil-water retention curves of the tested soils from the NMR measurements; the obtained soil-water retention curves are compared with those determined independently by the pressure-plate method. It is shown that the proposed procedure can be effectively used to determine the soil-water retention curves of fine-grained soils in a capillary regime. Compared to conventional methods, which are generally time-consuming, the proposed procedure can save a significant amount of time in determining the soil-water retention curves. © 2016 American Society of Civil Engineers.
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The special characteristics of the mobile environment, such as limited bandwidth, dynamic topology, heterogeneity of peers, and limited power, pose additional challenges on mobile peer-to-peer (MP2P) networks. Trust management becomes an essential component of MP2P networks to promote peer transactions. However, in an MP2P network, peers frequently join and leave the network, which dynamically changes the network topology. Thus, it is difficult to establish long-term and effective trust relationships among peers. In this paper, we propose a dynamic grouping based trust model (DGTM) to classify peers. A group is formed according to the peers’ interests. Within a group, mobile peers share resources and tend to keep stable trust relationships. We propose three peer roles (super peers, relay peers, and ordinary peers) and two novel trust metrics (intragroup trust and intergroup trust). The two metrics are used to accurately measure the trust between two peers from the same group or from different groups. Simulations illustrate that our proposed DGTM always achieves the highest successful transaction rate and the best communication overhead under different circumstances. © 2017, Journal of Zhejiang University Science Editorial Office and Springer-Verlag Berlin Heidelberg.
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Abstract:

In this paper, the influence of film thickness on the layer instability mode of a thin polymer bilayer (poly(methylmethacrylate) (PMMA)/polystyrene (PS)/Si substrate) has been investigated. The experimental results show that kinetic forces can greatly influence the instability process of the thin polymer bilayer. In the case of PS-2.4K (Mw-PS= 2.4 kg mol), only the PS layer ruptures between the PMMA layer and the solid substrate and the dewetting is kinetically controlled. In the case of PS-31K (Mw-PS= 31 kg mol), the instability of the polymer bilayer changes from a kinetically controlled one to a thermodynamically controlled one with the increase of PS film thickness. In the case of PS-97K (Mw-PS= 97 kg mol), only the PMMA layer ruptures on the PS layer and the dewetting process is a thermodynamically controlled one. Besides, the influence of the instability mode on the template-assisted dewetting process of the thin polymer bilayer also was studied. After annealing the pre-patterned bilayer, in the case of the kinetically controlled dewetting, the PMMA film bends to conform to the buried PS-PMMA interface and concave half cylinder grooves form during the dewetting process; however, in the case of the thermodynamically controlled dewetting, PMMA chains move to the top of cylinder stripes and obvious trenches are found after PMMA chains are etched. This proposes a simple method to obtain different surface structures by changing the instability mode of the thin polymer bilayer. © 2017 The Royal Society of Chemistry.
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Abstract:

Polypyrrole (PPy) nanotubes on carbonized cotton textile have been prepared using ammonium vanadate nanowires as sacrificial templates, and characterized by scanning electron microscope, X-ray diffraction, fourier transform infrared spectrum and transmission electron microscope. The process contains cotton textile carbonation in Ar gas, growing ammonium vanadate nanowires on the carbon textile, electrodeposition PPy layer on the nanowire, and dissolving the ammonium vanadate nanowire core to obtain PPy nanotube. The results show that pyrrole is uniformly polymerized around the ammonium vanadate nanowires and the PPy nanotubes are firmly adhere to the carbon textile. The electrochemical properties of the PPy nanotubes for aqueous sodium-ion battery are investigated with cyclic voltammetry, galvanostatic charge-discharge test, and rate performance. The results exhibit a good electrochemical performance, which delivers a high discharge capacity of 108.8 mAh gover 100 cycles. © 2017 Elsevier B.V.
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Abstract:

Low-firing microwave dielectric ceramics with compositions of 2Li2O-AO-3WO3(A=Mg, Zn) were prepared by the solid state reaction method. The sintering behavior, microstructure and microwave dielectric properties of ceramics were investigated. The bulk density, quality factor (Q × f) and relative permittivity (Εr) of 2Li2O-AO-3WO3(A=Mg, Zn) ceramics firstly increased, reached a max value and then decreased with increasing the sintering temperature. 2Li2O-MgO-3WO3ceramics shown a low sintering temperature (~700 °C) and good microwave dielectric properties with Q × f value of 23,582 GHz, Εrof 5.89 and τfvalue of −78 ppm/°C. 2Li2O-ZnO-3WO3ceramics sintered at 675 °C also presented excellent microwave dielectric properties with Q × f = 21,706 GHz, Εr= 6.76 and τf= −94 ppm/°C. Most importantly, 2Li2O-AO-3WO3(A=Mg, Zn) ceramics illustrated good chemical compatiblity with silver powders, which indicate that they can be used to LTCC multilayer devices. © 2017, Springer Science+Business Media New York.
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Abstract:

The extractant 2-ethylhexyl phosphonic acid mono-2-ethylhexyl ester (P507) was used to selectively extract molybdenum (VI) from the hydrochloric acid leach solution of molybdenite after roasting with lime. The effects of solution acidity, organic composition, extractant concentration, impurity concentration, temperature and phase volume ratio on the separation of molybdenum (VI) over impurities of iron (III), aluminum, silicon and phosphorus were investigated. The increase in solution acidity resulted in the depolymerization of molybdenum heteropolyanions PMo12O40and SiMo12O40, and the formation of molybdenum cations of Mo2O5. The saturated loading capacity of molybdenum (VI) with 30% (v/v) P507 in sulfonated kerosene reached 44.5 g/L. More than 99.8% of the molybdenum (VI) was extracted in a four-stage counter current extraction using an organic system consisting of 30% (v/v) P507 and 70% (v/v) sulfonated kerosene and a hydrochloric acid leach solution containing 14.8 g/L Mo(VI) and 1.73 mol/L Hwith an A/O ratio of 2.86/1 at room temperature for 7 min, while the extraction of iron(III) and phosphorus was only 1.02% and 2.96%, respectively. The separation factor of molybdenum and impurities was in the range of 10~ 10. The extracted molybdenum (VI) species of Mo2O5A2·2HA in the loaded organic solution was identified by the combination of the slope and saturation methods, and further proved by the FTIR spectral analysis. © 2017 Taylor & Francis.
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MoO3–xnanobelts (MoO3-xNBs) were synthesized via a novel “sauna reaction”, providing us an opportunity for illustrating the effect of oxygen vacancies (OVs) on its largely enhanced electrochemical performance. Very exciting, the MoO3-xNBs exhibits much superior performance with 400 and 267 mAh g, which is about three times larger than that of the pristine MoO3NBs (123 and 84 mAh g), at the current densities of 100 and 200 mA g, respectively. Notably, the OVs and the resulting improved electrical conductivity could be used to account for their largely enhanced specific capacity and rate properties. On one hand, OVs lowered the energy barrier of Liinto the intralyer of MoO6octahedron sheet layer and the interlayer of MoO3-x, and provided extra lithium storage sites of MoO3during discharge-charge process. On the other hand, the improved conductivity of MoO3-xprovided efficient electron transport pathways. The results show that OVs control can be a promising strategy for enhancing high-performance Mo-based electrodes by taking advantage of structural characteristics of multiple oxide sates of Mo elements. This study not only provides a new method for the preparation of MoO3-xwith rich OVs using a simple, environmentally friendly “sauna reaction”, but also indicates the importance of OVs in the largely enhanced electrochemical performance in MoO3-xNBs, which may shed some light on the future development of electrode materials of lithium-ion batteries (LIBs). © 2017 Elsevier Ltd
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Fourteen HRB 500 reinforced RPC beams worked on concentrated load were tested. The influence of shear span ratio, steel fiber content, stirrup ratio, reinforcement ratio, and reinforcement strength was considered. The shear capacity formula and its simplified form based on the plastic theory were concluded. The shear capacity values of the beams were predicted and compared with the test values and the results of current codes. The results show that by using the formulas based on the plastic theory, the shear capacity of RPC beams can be well predicted. The results of the simplified formula are not very discrete which is suitable for engineering. The results of current codes are all conservative. But the ideas of material strength correction in CECS 38-2004 are worth learning. © 2017, Editorial Department of Journal of Tongji University. All right reserved.
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Moisture distribution in vadose zone soil is the most important parameter for land productivity and vegetation status of ecological systems, and is sensitive to temperature variation. In this study, laboratory scale tests were conducted to determine the effect of temperature on variation in moisture distribution in covered and uncovered conditions. The results indicated that soil moisture from 2.65 to 20 cm was positively correlated with temperature and temperature gradient, and the top 2.65 to 5 cm was dramatically influenced by temperature changes in both covered and uncovered conditions. The moisture content when temperature was increasing was higher than that when temperature was decreasing for the same temperature, when the film covered the top of the soil column. In contrast, the moisture content when temperature was increasing was lower than when the temperature was decreasing for the uncovered soil column. The difference between treatments was not maintained as soil depth increased. © IWA Publishing 2017.
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Abstract:

In view of the problems of the low cutting quality of sugarcane ratoon, literatures at home and abroad mostly focus on the study of machine structures and movement parameters of harvester, neglecting possible influence of cutterhead's vibration on sugarcane cutting. Research team discovered in the earlier research stage that there were certain connections between cutterhead vibration of sugarcane harvester and ratoon cutting quality. Based on early theoretical analysis, research team gave further studies on their relationship by controlling the axial vibration of cutterhead triggered by different weights of sugarcanes on cutterhead. To realize controllable axial amplitudes of cutterhead, we analyzed the mechanism of axial vibration generated by rotor dynamics. It was concluded that during the cutting movement an eccentric mass on the cutterhead produced axial vibration: owing to the existence of eccentricity, dynamic deflection was created under the action of centrifugal force when the cutterhead was rotating, and then the axial harmonic force which related to the eccentric distance was produced, forcing the cutterhead to generate axial vibrations. This suggestion was verified by a series of single factor experiments. An unbalanced mass, the position and mass of which could be varied, was installed on the cutterhead of the self-developed laboratory platform to achieve controllable axial vibrations and measurable vibrations produced when sugarcane roots were cut and transferred on the simulating cutterhead. In this series of single factor experiments, the amplitudes at a fixed point on the edge of cutterhead on axial direction were measured by the laser displacement sensor in terms of changing unbalanced mass. The experiments also realized controllable axial vibrations of cutterhead. Based on the above results, under the controllable axial vibration conditions, a series of single-factor and orthogonal experiments of sugarcane ratoon cutting were carried out. Taking the length and width of sugarcane ratoon crack and the number of experimental ratoons as experiment indices, we completed the comprehensive evaluation on sugarcane ratoon cutting quality with the improved entropy method, and further carried out the variance analysis, correlation analysis and regression analysis. Experiment results showed that: 1) The cutter's axial vibrations could be controlled by various weights and positions of unbalanced mass. The controllable range was 0.91-2.59 mm under the experiment conditions and there is a strong positive correlation between unbalanced mass and cutterhead amplitude.2) With the statistics, the linear regression equation of sugarcane ratoon cutting quality and cutterhead axial vibration was made. It was found that there was a strong positive correlation between the axial amplitude of cutterhead and the sugarcane ratoon cutting quality, and the correlation coefficient was 0.87. The regression equation suggested the sugarcane cutting quality was sensitive to the changes of cutterhead axial amplitude. 3) Under the orthogonal test condition, unbalanced mass had the significant influence on ratoon cutting quality and axial vibration of cutterhead at the significant level of 0.05; and it was suggested that among the 3 factors i.e. cutterhead unbalanced mass, cutterhead rotation speed and sugarcane conveying speed, the first one had the most significant effect on cutting quality, the sugarcane conveying speed ranked the second, and the cutterhead rotation speed had the least influence. Due to the strong positive correlation between cutterhead unbalanced mass and cutterhead amplitude, the significant influence on cutting quality brought by cutterhead axial amplitude could be confirmed. This paper preliminarily reveals the impact rule of cutterhead axial vibration on sugarcane ratoon cutting quality, and provides the reference for further studying the breaking mechanism of root caused by cutterhead vibration during the cutting, exploring the sugarcane harvester's design method based on dynamic characteristics, and developing the sugarcane harvester suitable for hilly area. © 2017, Editorial Department of the Transactions of the Chinese Society of Agricultural Engineering. All right reserved.
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Abstract:

CO2decomposition to CO and O2was investigated in a dielectric-barrier discharge (DBD) reactor packed with BaTiO3balls, glass beads with different sizes, and a mixture of a Ni/SiO2catalyst and BaTiO3balls at lower temperatures and ambient pressure. The property of packing beads and the reactor configuration affected the reaction significantly. The Ni/SiO2catalyst samples were characterized by SEM, XRD, BET, and TEM. The combination of a DBD plasma and a Ni/SiO2catalyst can enhance CO2decomposition apparently, and a reaction mechanism of the plasma assisted CO2dissociation over the catalyst was proposed. In comparison with the result packed with glass balls (3 mm), the combination of BaTiO3beads (3 mm) with a stainless steel mesh significantly enhanced the CO2conversion and energy efficiency by a factor of 14.8, and that with a Ni/SiO2catalyst by a factor of 11.5 in a DBD plasma at a specific input energy (SIE) of 55.2 kJ/L and low temperatures (<115°C). (Graph Presented). © 2017 American Chemical Society.
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This study investigated the effect of Sc addition on the microstructure and mechanical properties of a high-Zn-concentration Al (Al–49Zn) alloy. The addition of 0.5Sc obviously refined the Al grains and Zn phases in the Al–49Zn alloy during solidification. It also suppressed the Al grain coarsening and Zn dissolution in the Al–49Zn alloy during heat treatment because of the pinning effect of nanoscale Al3Sc precipitates and Sc atoms. Given its refined structure and high thermal stability, the Al–49Zn–0.5Sc alloy showed high hardness and mechanical stability after heating. © 2017 Elsevier Inc.
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Dimension reduction methods always catch many attentions, because it could effectively solve the ‘curse of dimensionality’ problem. In this paper, we propose an unsupervised feature selection method which could efficiently select a subset of informative features from unlabeled data. We integrate the low-rank constraint, hypergraph theory, and the self-representation property of features in a unified framework to conduct unsupervised feature selection. Specifically, we represent each feature by other features to conduct unsupervised feature selection via the feature-level self-representation property. We then embed a low-rank constraint to consider the relations among features. Moreover, a hypergarph regularizer is utilized to consider both the high-order relations and the local structure of the data. This enables the proposed model to take into account both the global structure of the data (via the low-rank constraint) and the local structure of the data (via the hypgergraph regularizer). We use an ℓ2, p-norm regularizer to satisfy the constraints. Therefore, the proposed model is more robust to the previous models due to achieving better feature selection model. Experimental results on benchmark datasets showed that the proposed method effectively selected the most informative features by removing the adverse effect of irrelevant/redundant features, compared to the state-of-the-art methods. © 2017
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A pixel readout circuit was presented and designed for Geiger-mode avalanche photodiode (GM-APD) array applying to laser 3D imaging. Based on the principle of time-of-flight (TOF), the pixel readout circuit consisted of two main parts: active quenching circuit (AQC) and time-to-digital converter (TDC). The adopted TDC was a two-segment coarse-fine architecture to manage a trade-off between clock frequency and temporal resolution. Based on interpolation technique, the LFSR used for coarse counting and the delay-line type TDC used for fine counting achieved a wide dynamic range up to 18-bit together. Meanwhile the clock frequency used in those two parts were reduced to 250 MHz and 50 MHz, which are 1/20 and 1/10 of the conventional design frequency, respectively. Thus, the difficulties of design and applications were reduced significantly. The circuit was designed with SMIC 0.18 μm process. The post-simulation results reveal a high precise temporal resolution of 200 ps and a responding range resolution of 3 cm, satisfying the ranging requirements of 3 km laser 3D imaging. Furthermore, the pixel circuit layout area is less than 50×95 μm2, and the total power consumption is 0.89 mW, having the advantages of small area and low power consumption. © 2017, Editorial Board of Journal of Infrared and Laser Engineering. All right reserved.
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Abstract:

Arsenic (As) is a common trace element whose oxidation states mainly include four types (− 3, 0, + 3, and + 5), and inorganic As(III) and As(V) are regarded as the most commonly existing forms in aqueous environments. Generally, As(III) has a higher toxicity than As(V) due to the different mechanisms in arsenic toxicity. However, there are few studies about the water quality criteria (WQC) of As(III) and As(V) respectively because of the deficiency of arsenic toxicity data coming from diverse taxonomic groups. In this research, eight native Chinese aquatic organisms were adopted to conduct toxicity tests for As(III) and As(V) to supplement the published toxicity data. The species sensitivity distribution (SSD) method on the basis of the Log-normal model which was the most optimal among eight models was applied to derive WQCs of As(III) and As(V). Results showed that crustaceans were the most sensitive to As(III) and As(V) among all tested species, thus they could be a biological indicator, and the influence of pH values on arsenic toxicity was complex and species-specific. Besides, the sensitivity differences between native and non-native species were observed. Finally, a criterion maximum concentration (CMC) of 167 and 384 μg/L for As(III) and As(V), and a criterion continuous concentration (CCC) of 42 and 44 μg/L for As(III) and As(V) were derived using native species, regardless of pH values. The WQCs were also verified by other two methods of ETX 2.0 and species sensitivity rank. © 2017 Elsevier B.V.
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Abstract:

Credit risk of fixed income securities is widely concerned during bond trading and risk monitoring, which can be measured by an important economic indicator credit spreads. This paper establishes a credit spread index by GZ model based on yield-to-maturity data of corporate bonds and government bonds from inter-bank bond market in China. In order to analyze the dynamic characteristics of credit spread index, we use GARCH model with Markov-switching process to fit the volatility of credit spread index data and estimate the unknown parameters by MCMC algorithm. The results show that the credit spread index can well reflect the trends and volatilities of the corporate bond credit spreads. © 2017 Springer-Verlag Berlin Heidelberg
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In this study, the ultrafine grained (UFG) 6061 Al alloys fabricated by cold rolling were friction stir welded (FSW) with different rotation rates under both air cooling and rapid cooling in water. Low-heat-input parameters of 400. rpm rotation rate in water (400-Water) could effectively inhibit the coarsening of recrystallized grains, reduce the precipitation rate, and retain more dislocations of the UFG 6061 Al parent metal. 400-Water joint showed high lowest-hardness value, narrow low-hardness zone, and high tensile strength, attributing to the effect of dislocation, grain boundary, solid-solution, and precipitation hardening. This work provides an effective strategy to fabricate large-sized bulk UFG Al alloy by cold rolling with large deformation and low-heat-input FSW. © 2017.
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Abstract:

The hydro-mechanical coupling is the basic characteristics to the unsaturated soil, especially to the one which consists of clay particles. Pore structure of clay is sensitive to the water content; and the pore size distribution (PSD) changes at every moment during drying process. The evolution laws of microstructure under the hydraulic path are first summarized based on experimental results. Subsequently, a novel model is developed by relating the pore-size distribution to the void ratio. According to the model, the PSD can be transformed from the initial PSD through three steps: translation, scaling and dispersion. The quantity of displacement and scaling are linear with void ratio; and the dispersion is exponential attenuation with void ratio. Finally, the model predictions are compared with experimental measurements in the literature, showing that the new model is capable of describing the microstructure evolution of unsaturated soil during drying process. © 2017, Science Press. All right reserved.
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Abstract:

There remains a significant need for developing new photocatalytic system to degrade perfluorooctanoic acid (PFOA), a typical persistent organic pollutant. In this study, highly efficient BiOCl nanosheets were prepared by a simple hydrolytic method and employed to decompose PFOA. The UV irradiation BiOCl system decomposed nearly all the added PFOA after 12 h, yielding a defluorination of 59.3% and a minimization ratio of 52.5%. The photocatalytic defluorination rate constant of PFOA on BiOCl was 16.53 μmol L h, being 1.7 and 14.6 times higher than that on commercial In2O3and TiO2(P25), respectively. It was demonstrated the photocatalytic degradation of PFOA on BiOCl mainly followed the direct hole-induced oxidative pathway, and the PFOA degradation was positively correlated with the amount of oxygen vacancies in BiOCl. The oxygen vacancies not only acted as the electron scavengers to suppress the charge recombination, but also favored to bind PFOA tightly on the BiOCl surface through a special monodentate coordination, which is beneficial for the hole oxidation of PFOA. © 2017 Elsevier B.V.
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Abstract:

Studies have shown that arsenic is desorbed/released into groundwater as a result of bacterial reduction of As(V) and Fe(III). However, bacterial activities like sulfate reduction process can also reduce the content of arsenic in groundwater. In this study, we examined the effects of different biogeochemical processes (e.g. NO3and SO4reduction) on arsenic, by investigating the chemical characteristics and bacterial community structure of groundwater in the Datong Basin, northern China. Along the groundwater flow path, arsenic concentration increased from < 1 to 947.6 μg/L with dominant bacteria change from aerobic (Fluviicola, Rhodococcus) to denitrifying bacteria (Thauera, Gallionella), and then to sulfate reducing bacteria (Desulfosporosinus). According to the groundwater redox sensitive indicators (Eh, NO3, SO4/Cland Fe) concentrations (or ratios), the sampling points were approximately divided into three zones (I, I′’ and II). Variation in features of these indicators suggested that the groundwater evolved from a weakly oxidizing environment (Zone I, Eh average 93.3 mV, respectively) to strong reducing environment (Zone II, Eh average − 101.8 mV). In Zone I, bacteria mainly consuming O2or NO3were found which inhibits Fe(III) and As(V) reduction reaction, resulting in a low As zone (< 1 to 3.3 μg/L). However, in Zone II, where O2and NO3have been depleted, SO4reduction appears to be the dominant process, and the Fe(III) and As(V) reduction processes are also occurring and hence, enrichment of As in the groundwater (2.8 to 947.6 μg/L, average 285.6 μg/L). Besides, bacterial Fe(III) reduction process was retarded due to the weakly alkaline conditions (pH 7.60–8.11, average 7.83), but abiotic Fe(III) reduction by HSmay be continued. Therefore, we conclude that the Fe(III) and As(V) reduction processes contributed to arsenic enrichment in the groundwater, and the reductive desorption of arsenate is the main occurring process especially in the weakly alkaline environment. Moreover, NO3reduction process can significantly restrain the release of arsenic, but the process of SO4reduction is insignificant for arsenic concentration decline in natural groundwater. © 2017
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ZnGa2O4:Cris an outstanding near-infrared (NIR) long-lasting phosphorescence (LLP) material with afterglow duration of more than 5h, which is potentially applicable in bioimaging. The well-studied antisite GaZnand ZnGa' defects are reported to serve as shallow traps responsible for the persistent luminescence. The less-studied but commonly available oxygen vacancy in this material may be associated with deep traps, which is barely investigated but of significance to influence the luminescence and LLP behavior. Moreover, persistent luminescence mechanisms associated with shallow and deep traps require identification of the carriers. This research attempts to reveal the detail of deep traps and the mechanism involved, with the assistance of photoluminescence (PL), thermoluminescence (TL), and alternating current (AC) impedance spectroscopy as well as density functional theory (DFT) calculations. Results show that the VOdefects in the neighbor of Crcould probably change the contents of antisite defects and result in variation of R/N2 ratio in PL and afterglow spectra. VOdefects may also serve as the deep traps, which might agglomerate with Crand antisite defects to form cluster that is responsible for visible-light-stimulated LLP but with a negative effect. The research would be beneficial in understanding the common LLP phenomenon. © 2017 Optical Society of America.
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Abstract:

In large-scale applications of portable and wearable electronic devices, high-performance supercapacitors are important energy supply sources. However, since the reliability and stability of supercapacitors are generally destroyed by mechanical deformation and damage during practical applications, the stretchability and self-healability must be exploited for the supercapacitors. Preparing the highly stretchable and self-healable electrodes is still a challenge. Here, we report reduced graphene oxide fiber based springs as electrodes for stretchable and self-healable supercapacitors. The fiber springs (diameters of 295 μm) are thick enough to reconnect the broken electrodes accurately by visual inspection. By wrapping fiber springs with a self-healing polymer outer shell, a stretchable and self-healable supercapacitor is successfully realized. The supercapacitor has 82.4% capacitance retention after a large stretch (100%), and 54.2% capacitance retention after the third healing. This work gave an essential strategy for designing and fabricating stretchable and self-healable supercapacitors in next-generation multifunctional electronic devices. © 2017 American Chemical Society.
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Global orogenic belts and the regions of middle and western China have strongly varied topography. Crustal structure imaging in such condition is of great interest in both the mineral resource exploration and the geodynamics study. The probing depth of seismic reflection waves in deep seismic sounding can reach up to the whole crust and even the top of the upper mantle of the earth, which is an effective supplement to the first-arrival refraction waves traveling in shallower depth. Current methods to deal with irregular surface usually take the step shape approximation or use a low velocity layer to overlay the surface. However, these methods may cause accuracy loss or even imaging distortion. This paper aims to introduce a grid-based method for traveltime tomography using the reflection traveltimes, to invert for velocity structure of the whole crust with an irregular surface. To deal with the irregular surface problem, this study is based on an irregular surface flattening scheme. The irregular surface flattening, which involves the transformation between the curvilinear and the Cartesian coordinate systems, can describe rugged terrain with no accuracy loss. Wave-front traveltime is calculated using the fast-sweeping method (FSM) to solve the topography-dependent Eikonal equation, and a multistage technique is then applied to calculate the reflection waves by reinitializing FSM in the incident layer. Ray paths are found by following the steepest traveltime gradient from the receiver to the interface and then to the source. Using the back-projection algorithm, the slowness perturbations are obtained, which have a relationship with the already existing traveltime. The final velocity model is obtained after a few iterations during which the slowness is updated, until the fit of the reflection traveltimes is satisfactory. We take four numerical examples to verify our method. First, the perfect match of traveltimes and ray paths obtained by our method and the shortest path method verifies that our forward modeling of the reflection traveltime tomography is accurate and reliable. Second, we test the dependency of the traveltime inversion on the initial velocity model. All four initial models converge to the true model within fairly good accuracy, which shows that our method is robust and effective with regard to the choice of the initial models. Third, our method is applied to a relatively complex model with strong variation of topography, and the final inverted velocity model gives correct ray paths of the reflections, very low traveltime residual, and high resolution velocity structure. Finally, both the full recovery of checkerboard patterns and the high-precision results inversed with the reflection traveltimes with Gaussian noise added show robustness and effectiveness of the proposed method. In summary, this paper addresses the problem of the irregular surface in seismic traveltime tomography. Based on the body-conforming grid and coordinate transformations, the wave-fronts of the reflection waves beneath the irregular surface are traced with high accuracy using the FWM and the multistage technique. Consequently, the first-arrival traveltime tomography is extended to the reflection traveltime tomography to image the deep structure of the crust in regions with complex surface topography. Numerical experiments show its reliability and effectiveness. This method can thus have a great potential application in mountain regions and basins, where high accuracy and high resolution seismic imaging is crucial to unravel their structure and reveal the tectonic evolution. © 2017, Science Press. All right reserved.
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Abstract:

Electrical characterizations of Nb2O5doped 0.65BiFeO3-0.35BaTiO3(0.65BF-0.35BT) ceramic were carried out over broad temperature and frequency ranges through dielectric spectroscopy, impedance spectroscopy, and ac conductivity measurements. The dielectric constant and loss tangent are drastically reduced with introducing Nb2O5into the 0.65BF-0.35BT system. Two dielectric anomalies are detected in the temperature regions of 100 °C ≤ T ≤ 280 °C and 350 °C ≤ T ≤ 480 °C, and the Curie temperature (TC) was confirmed in higher temperature region. A dielectric relaxation with large dielectric constants was detected near the TC. This dielectric relaxation becomes even stronger with the gradual increase in the Nb2O5content. Impedance spectroscopy results clearly show the contributions of grains and grain boundaries in the frequency range of 100 Hz ≤ f ≤ 1 MHz, and the relaxation processes for grains and grain boundaries are non-Debye-type. The grain boundaries are more resistive than that of the grains, revealing the inhomogeneity in samples. The experimental results are well fitted based on a Maxwell-Wagner (MW) interfacial polarization model below 100 kHz, and the MW interfacial polarization effect becomes more and more obvious with the increase in the Nb2O5content. The increase in dielectric constant is possibly related to space charge polarization, which is caused by charges accumulated at the interface between the grain and grain boundaries. Frequency dependence of the ac conductivity confirms the MW interfacial polarization effect below 100 kHz. © 2017 Author(s).
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Abstract:

Arsenic (As) is a common trace element whose oxidation states mainly include four types (-3, 0, +. 3, and +. 5), and inorganic As(III) and As(V) are regarded as the most commonly existing forms in aqueous environments. Generally, As(III) has a higher toxicity than As(V) due to the different mechanisms in arsenic toxicity. However, there are few studies about the water quality criteria (WQC) of As(III) and As(V) respectively because of the deficiency of arsenic toxicity data coming from diverse taxonomic groups. In this research, eight native Chinese aquatic organisms were adopted to conduct toxicity tests for As(III) and As(V) to supplement the published toxicity data. The species sensitivity distribution (SSD) method on the basis of the Log-normal model which was the most optimal among eight models was applied to derive WQCs of As(III) and As(V). Results showed that crustaceans were the most sensitive to As(III) and As(V) among all tested species, thus they could be a biological indicator, and the influence of pH values on arsenic toxicity was complex and species-specific. Besides, the sensitivity differences between native and non-native species were observed. Finally, a criterion maximum concentration (CMC) of 167 and 384. μg/L for As(III) and As(V), and a criterion continuous concentration (CCC) of 42 and 44. μg/L for As(III) and As(V) were derived using native species, regardless of pH values. The WQCs were also verified by other two methods of ETX 2.0 and species sensitivity rank. © 2017 Elsevier B.V.
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Abstract:

Electron sources (ES) are an essential tool in flexible field emitters (FEs). However, in special desired environment conditions, the elastic and ultralight FEs with outstanding field emission performance are desired due to the limitation of traditional ES. Here we report a superelastic and ultralight ES based on 3D graphene aerogel (rGA) with growing Ag nanoparticles (rGA@Ag) or carbon nanotubes (rGA@CNTs) on graphene sheets to optimize the field emissions performance by a simple and environmentally friendly method. The 3D rGA show its advantages for ES. Its special structure endows the ultralight and compressibility. The rGA@Ag and rGA@CNTs have low values of turn-on field of 1.35 V μmand 0.87 V μm, respectively. The rGA@CNTs have a high enhancement factor (~8204), an excellent emission stability (fluctuation ~15%), and a field emission performance enhanced instead of weakened by compression. The ES from rGA@Ag and rGA@CNTs can reach a 98% compression and return to initial state without shrink. Both experiment and simulation demonstrate that the field emission performance is enhanced by compression. The ultralight ES can stand on stamens of peach blossom without curvature deformation. The unique structure of the rGA and its new application will open a routine to elastic and ultralight ES. © 2017 Elsevier Ltd
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Abstract:

Studies have shown that arsenic is desorbed/released into groundwater as a result of bacterial reduction of As(V) and Fe(III). However, bacterial activities like sulfate reduction process can also reduce the content of arsenic in groundwater. In this study, we examined the effects of different biogeochemical processes (e.g. NO3and SO4reduction) on arsenic, by investigating the chemical characteristics and bacterial community structure of groundwater in the Datong Basin, northern China. Along the groundwater flow path, arsenic concentration increased from <1 to 947.6μg/L with dominant bacteria change from aerobic (Fluviicola, Rhodococcus) to denitrifying bacteria (Thauera, Gallionella), and then to sulfate reducing bacteria (Desulfosporosinus). According to the groundwater redox sensitive indicators (Eh, NO3, SO4/Cland Fe) concentrations (or ratios), the sampling points were approximately divided into three zones (I, I'' and II). Variation in features of these indicators suggested that the groundwater evolved from a weakly oxidizing environment (Zone I, Eh average 93.3mV, respectively) to strong reducing environment (Zone II, Eh average -101.8mV). In Zone I, bacteria mainly consuming O2or NO3were found which inhibits Fe(III) and As(V) reduction reaction, resulting in a low As zone (<1 to 3.3μg/L). However, in Zone II, where O2and NO3have been depleted, SO4reduction appears to be the dominant process, and the Fe(III) and As(V) reduction processes are also occurring and hence, enrichment of As in the groundwater (2.8 to 947.6μg/L, average 285.6μg/L). Besides, bacterial Fe(III) reduction process was retarded due to the weakly alkaline conditions (pH7.60-8.11, average 7.83), but abiotic Fe(III) reduction by HSmay be continued. Therefore, we conclude that the Fe(III) and As(V) reduction processes contributed to arsenic enrichment in the groundwater, and the reductive desorption of arsenate is the main occurring process especially in the weakly alkaline environment. Moreover, NO3reduction process can significantly restrain the release of arsenic, but the process of SO4reduction is insignificant for arsenic concentration decline in natural groundwater. © 2017.
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Abstract:

Microwave dielectric ceramics, with a Li4+xTi5O12(0 ≤ x ≤ 1.2) formula, were prepared using a conventional solid-state reaction method. The effects of doping amount on the phase stability, microstructure and microwave dielectric properties were investigated. The XRD analysis showed that at x = 0, pure Li4Ti5O12could not be obtained but with trace amount of TiO2as a secondary phase, while single phase of the Li4Ti5O12solid solution was formed in x range of 0.2–0.4. The Li4Ti5O12and Li2TiO3coexisted in the compositions with 0.6 ≤ x ≤ 1.2 and the amount of Li2TiO3phase increased with increasing doping concentration. The microwave dielectric properties were strongly dependent on the sintering temperature and composition. A near-zero τfof +2.7 ppm∕C along with a Q × f of 36,000 GHz and a Εrof 25.1 was obtained in x = 1.2 sample sintered at 1000 °C. Moreover, promising low temperature co-fired ceramic (LTCC) materials with thermal stability and chemical compatibility with silver can be obtained in the x = 1.2 sample with 0.5 wt% B2O3addition sintered at 940 °C. This material has good microwave dielectric properties with Εrof 28.0, Q × f of 32,000 GHz and τfof −7.8 ppm∕C. © 2017
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Abstract:

This study was carried out to evaluate the activity of humins from four different sediments as electron mediators for microbial reductive dechlorination of 2,2′,4,4′,5,5′-hexachlorobiphenyl (PCB153) and to analyze the electron-mediating characteristics of humins. All the humins showed stable electron-mediating activity in microbial dechlorination with the total removal of PCB153in the range 0.19-0.32 mg L. Among the humins examined, that extracted from Qizhen Lake sediment, which was the richest in carbon (4.79%) and contained the highest concentration of Fe (11.04 mg gsample), showed the best performance. Fourier transform infrared analysis showed that all the humins exhibited similar spectra with varying absorbance intensity. A prominent band detected near 1635 cmindicated the presence of CC and CO bonds, which are generally considered to be associated with redox reactions. Cyclic voltammetry analysis confirmed the presence of redox-active moieties in all the humins, with the estimated redox potentials ranging from -0.4 to 0.3 V (versus a standard hydrogen electrode). The polyphasic characterization of humins and the observed stable microbial community composition regardless of humin origin indicated that microbial dechlorination activity is associated with multiple properties of humins, notably Fe content and the presence of CO and CC bonds and redox-active moieties. © 2017 The Royal Society of Chemistry.
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Abstract:

The relation between the soil-water characteristic curve (SWCC) and the soil freezing characteristic curve (SFCC) is investigated based on the similarity between the freezing/thawing and drying/wetting behaviors of soils. The SWCCs of clay and silt are obtained by the pressure plate extractor and vapor pressure method, while the SFCCs are determined from the unfrozen water content measurement using the nuclear magnetic resonance (NMR) and temperature measurement. The pore water potential of the frozen soil is derived from a generalized Clapeyron equation, which addresses the effects of capillarity, sorption, and osmosis, and compared to that of unsaturated soils. Our experimental results show that at low water content the matric potential in the soil saturated with pore water and pore ice is generally different from that in the soil saturated with pore water and pore gas. A series of experiments on the soil samples saturated by NaCl solutions of different concentrations were performed to determine the osmotic potential and the water retention characteristics. Based on the principles of surface chemistry, a relationship between the adsorptive forces and the water film thickness is developed, which is capable of describing the soil water characteristic when the sorption effect is significant. Our results indicate that the freezing-point depression method should be applied with caution in determining the soil water retention characteristics of unsaturated soils at lower water content. © 2015 American Society of Civil Engineers.
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Systematic investigation on phase transition, dielectric and piezoelectric properties of (1-x)K0.5Na0.5Nb0.997Cu0.0075O3-xSrZrO3(x = 0, 0.03, 0.06, 0.09, 0.12, 0.15, abbreviated as KNNC-100xSZ) ceramics was carried out. Due to the coexistence of orthorhombic and tetragonal phase in a wide temperature range, a diffused polymorphic phase transition (PPT) region was achieved in KNNC with x ≥ 0.06. KNNC-12SZ ceramics exhibited high dielectric permittivity (∼1679), low dielectric loss (∼0.02) and small variation (Δe'/Ε'25 °C ≤ 15%) in dielectric permittivity from −78 °C to 237.3 °C. KNNC-6SZ ceramic possessed a high level of unipolar strain (∼0.15%) and maintained a smaller variation of ±12% under the corresponding electric field of 60 kV cmat 10 Hz from 25 °C to 175 °C. d33, which was calculated according to the unipolar strain at 60 kV cm, was 230 pm Vand remained stable below 100 °C. Therefore, our work provided a new promising candidate for temperature-insensitive capacitors and piezoelectric actuators. © 2017 Elsevier Ltd
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Abstract:

This work aimed to improve the acid resistance of an alumina ceramic. Acid corrosion of alumina ceramic composed of Al2O3-CaCO3-SiO2-MgO-Y2O3(ACSMY) was investigated in a hydrochloric-hydrofluoric acid solution at 65 °C for 30 min. The effect of Y2O3content on sintering temperature, density, and acid solubility were discussed. The composition and microstructure of this material were analyzed. The acid solubilities of minor crystal phases (Y3Al5O12, CaAl12O19, Ca2Al2SiO7, and CaAl2Si2O8) and the effect of them on acid resistance of this alumina ceramic were studied. The results showed that Y2O3additive can enhance density and change the type of phases. Phases with good acid resistance and dense structure lead to a crust formed on the surface of ceramic during acid corrosion. The crust can effectively protect the interior structure of the sample from acid solution, and then improve the acid resistance of the material. © 2017 Elsevier Ltd and Techna Group S.r.l.
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Abstract:

In this paper, a new procedure for rapidly determining the hydraulic properties of unsaturated soils is developed. The proposed procedure is used to characterize the evolution of the instant degree of saturation in an unsaturated soil during a multistep outflow experiment. By introducing the concept of capillary relaxation, a theoretical model is developed and adopted to describe the dynamic hydraulic properties of unsaturated soils under constant-volume conditions. A series of nonequilibrium multistep outflow experiments are performed on various types of unsaturated soils. It is shown that the evolution of the instant degree of saturation or the outflow mass generally follows an exponential law. Both experimental results and theoretical simulations illustrate that flow instability and water blockage can occur in the soil during multistep outflow experiments. The theoretical predictions are compared to the experimental results, showing that the proposed procedure can be effectively used to determine the hydraulic properties of unsaturated soils. Because the outflow test is performed under nonequilibrium flow conditions, the experimental time for measuring the hydraulic properties is much shorter than those needed for conventional equilibrium procedures. © 2016 American Society of Civil Engineers.
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The solid solution (Eu1−xMnx)MnO3−δ(0 ≤ x ≤ 0.126) has been synthesized using a conventional solid-state method. Powder X-ray diffraction and selected area electron diffraction data reveal that all samples crystallize in the space group Pnma. Magnetic measurements indicate that the temperature of the paramagnetic to antiferromagnetic phase transition increases with an increase of Mn in the Eu sites. The neutron diffraction data forEuMnO3at 3 K confirmed that the magnetic structure of EuMnO3at low temperature is a canted A-type antiferromagnetic structure with the magnetic space group Pnma1′. © The Royal Society of Chemistry.
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In supply chain management, supplier selection can be treated as a type of hierarchical multi-criteria decision-making (MCDM) problems since it involves various criteria and hierarchical structure among criteria often exists. This paper investigates a kind of MCDM problems with two-level criteria and develops a novel hybrid method integrating TL-ANP (2-tuple linguistic analytic network process) and IT-ELECTRE II (interval 2-tuple Elimination and Choice Translating Reality II). Considering interactions among criteria, a TL-ANP approach, in which comparison matrices are consistent 2-tuple linguistic preference relations, is put forward to determine weights of criteria and sub-criteria. To deal with the case of criteria being not compensated, an IT-ELECTRE II approach is proposed. In this approach, ratings of alternatives on sub-criteria are represented as interval 2-tuple linguistic variables. A possible degree and a likelihood-based preference degree are respectively defined, followed by concordance, discordance and indifferent sets. Afterwards, concordance and discordance indices are identified and applied to establish net concordance and net discordance indices. Further, comprehensive dominant values of alternatives are obtained to rank alternatives. Thereby, a novel hybrid method is presented for MCDM with two-level criteria under interval 2-tuple linguistic environment. At length, a real case of supplier selection is examined and comparison analyses are conducted to illustrate the application and superiority of the proposed method. © 2016 Elsevier Inc.
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LiCuNb3O9ceramics with the distorted cubic perovskite structure were prepared by a solid-state reaction method. The ceramic exhibited a very large value of permittivity (∼4.4 × 10at 100 kHz) at room temperature (∼300 K) and a low-temperature dielectric relaxation behaviour following the Arrhenius law. The origin of the giant dielectric response of the LiCuNb3O9ceramics was correlated with the structure of the ceramics. The barrier layers in the grain boundaries and the mixed-valent structure of Cu/Cuwere found to contribute to the giant permittivity of the ceramics and confirmed by X-ray spectroscopy and complex impedance spectroscopy analyses. © 2016 Elsevier Ltd
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The effects of europium oxide addition on microstructure, bulk density, grain-boundary cohesion and wear resistance of high-alumina ceramics (>97 wt% Al2O3) composed of CaO-MgO-SiO2-Al2O3have been investigated by normal pressure sintering. The content of Eu2O3varies from 0 to 0.8 wt%. Test results show that doping with a small amount of Eu2O3decreases the bulk density and wear resistance of high-alumina ceramics. The phase compositions and microstructure of samples were measured by XRD and FESEM, respectively. XRD result shows that Eu can be dissolved into CaAl12O19crystallites to form a solid solution. SEM result shows that adding Eu2O3is easier to generate the plate-like grain and decrease grain size compared with undoped-Eu2O3of alumina ceramics. The wear resistance mechanism was discussed. The break form of cross-section happened from transgranular fracture to intergranular fracture, which causing by weaker grain-boundary cohesion, leads to the reduction of wear resistance. © 2016 Elsevier B.V.
Number of references:

30
Main heading:

Wear resistance
Controlled terms:

Adhesion  -  Alumina  -  Aluminum  -  Ceramic materials  -  Europium  -  Fracture  -  Grain boundaries  -  Microstructure  -  Sintered alumina  -  Sintering   -  Textures
Uncontrolled terms:

Alumina ceramic  -  Fracture mode  -  Grain boundary cohesion  -  Intergranular fracture  -  Normal pressure sintering  -  Plate-like grains  -  Resistance mechanisms  -  Transgranular fracture
DOI:

10.1016/j.jallcom.2016.11.099

Funding Details: 

Number; Acronym; Sponsor: 51172049; NSFC; National Natural Science Foundation of China
Database:

Compendex
124.

Accession number:

20165203168556
Title:

Average vs. local structure and composition-property phase diagram of K0.5Na0.5NbO3-Bi½Na½TiO3system
Authors:

Liu, Laijun ; Knapp, Michael ; Ehrenberg, Helmut ; Fang, Liang ; Fan, Huiqing ; Schmitt, Ljubomira Ana ; Fuess, Hartmut ; Hoelzel, Markus ; Dammak, Hichem ; Thi, Mai Pham ; Hinterstein, Manuel
Author affiliation:


Karlsruhe Institute of Technology (KIT), Institute for Applied Materials (IAM), Karlsruhe; 76131, Germany
College of Materials Science and Engineering, Guilin University of Technology, Guilin; 541004, China
School of Materials Science and Engineering, Northwestern Polytechnical University, Xi'an; 710072, China
Institute of Materials Science, Technische Universität Darmstadt, D-64287, Germany
Heinz Maier-Leibnitz Zentrum (MLZ), Technische Universität München, Lichtenbergstrasse 1, Garching; D-85747, Germany
Laboratoire Structures, Propriétés et Modélisation des Solides, Ecole Centrale Paris, CNRS- UMR8580, Grande voie des Vignes, Châtenay-Malabry Cedex; 92295, France
Thales Research and Technology, Ceramics and Packaging Department, Domaine de Corbeville, Orsay; 91404, France
UNSW Australia, School of Materials Science and Engineering, Sydney; 2052, Australia
Corresponding author:

Liu, Laijun (ljliu2@163.com)
Source title:

Journal of the European Ceramic Society
Abbreviated source title:

J. Eur. Ceram. Soc.
Volume:

37
Issue:

4
Issue date:

April 1, 2017
Publication year:

2017
Pages:

1387-1399
Language:

English
ISSN:

09552219
E-ISSN:

1873619X
Document type:

Journal article (JA)
Publisher:

Elsevier Ltd
Abstract:

Phase diagram of the solid solution system K0.5Na0.5NbO3- Bi½Na½TiO3[(1-x)KNN-xBNT] has been established from dielectric permittivity measurement and structure analyses. The unit cell volumes continuously decrease depending on the composition, while the local structure maintains distortions away from the cubic average structure in the range 0.10 ≤ x ≤ 0.90. No clear correspondence for the temperatures of phase transition exists between structural studies and physical properties. The dielectric behavior is depicted successively from normal ferroelectric, diffuse phase transition, re-entrant-like relaxor, relaxor + dipolar glass-like relaxor, BNT-like relaxor with the increase of BNT. A comprehensive composition-property phase diagram for this system has been given to understand the various ferroelectric phenomena. The result could be mainly elucidated by the nanoclusters and the disorder driven nucleation of polar nanoregions contributed by a valence mismatch at one of the cation sites. © 2016 Elsevier Ltd
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This paper aims to develop distributed learning algorithms for feedforward neural networks with random weights (FNNRWs) by using event-triggered communication schemes. Based on this scheme, the communication process of each agent is driven by a trigger condition where the agents exchange information in an asynchronous manner, only when it is crucially required. To this end, the centralized FNNRW problem is cast as a set of distributed subproblems with consensus constrains imposed on the desired parameters and solved following the discrete-time zero-gradient-sum (ZGS) strategy. An event-triggered communication scheme is introduced to the ZGS-based FNNRW algorithm in order to avoid unnecessary transmission costs. This is particularly useful for the case when communication resource is limited. It is proved that the proposed event-triggered approach is exponentially convergent if the design parameter is chosen properly under strongly connected and weight-balanced agent interactions. Two numerical simulation examples are provided to verify the effectiveness of the proposed algorithm. © 2016 Elsevier B.V.
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Two microwave dielectric ceramics ReVO4(Re = Nd, Sm) prepared through a conventional solid-state reaction method were investigated. X-ray diffraction (XRD) and scanning electron microscopy (SEM) analysis revealed that pure and dense NdVO4and SmVO4ceramics with tetragonal structure could be obtained when sintered in the temperature range 1100°C-1180°C for 4 h. The samples sintered at 1160°C exhibited the best densification with relative densities larger than 96%. NdVO4ceramic exhibited promising microwave dielectric properties with a relative permittivity (Εr) of 12.0, a quality factor (Q × f) of 36,440 GHz, and a negative temperature coefficient of resonance frequency (τf) of −44.3 ppm/°C. SmVO4had a Εr ∼ 11.7, a Q × f ∼ 38,620 GHz and a τf ∼ −48.4 ppm/°C. © 2016, The Minerals, Metals & Materials Society.
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We solve the 3D controlled-source electromagnetic (CSEM) problem using the edge-based finite element method. The modeling domain is discretized using unstructured tetrahedral mesh. We adopt the total field formulation for the quasi-static variant of Maxwell's equation and the computation cost to calculate the primary field can be saved. We adopt a new boundary condition which approximate the total field on the boundary by the primary field corresponding to the layered earth approximation of the complicated conductivity model. The primary field on the modeling boundary is calculated using fast Hankel transform. By using this new type of boundary condition, the computation cost can be reduced significantly and the modeling accuracy can be improved. We consider that the conductivity can be anisotropic. We solve the finite element system of equations using a parallelized multifrontal solver which works efficiently for multiple source and large scale electromagnetic modeling. © 2016 Elsevier Ltd
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A new strategy for the detection of heparin is developed by utilizing photoluminescence nitrogen-rich polymer carbon nanoribbons (NRCNRs) and Hgion. The emission of NRCNRs is found to be quenched in the presence of Hgion by energy and electron transfer. Upon addition of the polyanionic heparin, the quencher (Hgion) has been removed from the surface of NRCNRs owing to the stronger anion-cation interactions between heparin and Hgion, which leads to significant photoluminescence recovery of NRCNRs, allowing analysis of heparin in a very simple method. By employing this sensor, excellent linear relationship exists between the recovery degree of the NRCNRs and the concentration of heparin in the range of 0.05–50 μg mL. The detection limit for heparin is 0.013 μg mL, which is comparable to other sensors. The simultaneous possession of high sensitivity and selectivity, convenience, rapidity, and visualization could enable this sensor to be potentially applicable for ultrasensitive and rapid on-site detection toward trace heparin. © 2016 Elsevier B.V.
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3MgO–Al2O3–3TiO2(MAT) ceramics were prepared by a conventional solid-state reaction method. The crystal structure, sintering behavior and microwave dielectric properties of ceramics were investigated using X-ray diffraction, scanning electron microscopy and network analyzer. MAT ceramics contained the coexistence of three phases, including MgAl2O4, MgTiO3and MgTi2O5. The ceramics sintered at 1350 °C for 4 h presented excellent comprehensive performances with relative permittivity (Εr) of 15.4, quality factor (Q × f) of 91,000 GHz and temperature coefficient of resonant frequency (τf) about −55.1 ppm/°C. © 2016, Springer Science+Business Media New York.
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Abstract:

Manganese sulfide (MnS), a member of transition metal sulfides, has been considered as a promising anode material for reversible Li storage due to its high theoretical capacity and structural advantages. However, the intrinsic electrochemical performance of MnS with different phases in lithium-ion batteries is yet to be fully investigated. Herein, high purity rock-salt (RS), zinc-blende (ZB) and wurtzite (WZ) MnS nanocrystals with different morphologies were successfully synthesized via a facile solvothermal method. The RS-MnS, ZB-MnS and WZ-MnS electrodes showed the capacities of 232.5 mAh g, 287.9 mAh gand 79.8 mAh gat the 600th cycle, respectively. ZB-MnS displayed the best performance in terms of specific capacity and cyclability in comparison to RS-MnS and WZ-MnS nanocrystals. Interestingly, all the three kinds of MnS electrodes exhibited an unusual phenomenon of capacity increase upon cycling along with reduced particle sizes and without change in crystallinity. The main contribution of capacity increase was ascribed to the decreased cell resistance and enhanced interfacial charge storage, which facilitated more effective Lidiffusion into electrode materials. © 2016 Elsevier B.V.
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Abstract:

Heart diseases are prevalent among the general population. These diseases can be diagnosed in their early stages through a quantitative evaluation of cardiac functions. In a typical procedure, heart segmentation is initially performed. Quantitative information is then obtained from a 3D reconstructed image of the heart. However, manual segmentation is time-consuming and prone to inter- and intra-observer variations. As such, automatic methods must be developed to assess cardiac functions quantitatively. In this study, an automatic algorithm for whole heart segmentation was established through window width-level adjustment and Gaussian filter-based multi-resolution methods. The proposed algorithm preprocesses the image by adjusting the window width and the centre to acquire cardiac images with clear anatomical structures. The cardiac image is then decomposed into several resolution layers by using a Gaussian filter to eliminate discontinuity associated with traditional pyramid down-sampling and decomposition. A registration-based segmentation algorithm is applied to the cardiac image. The proposed segmentation algorithm was validated with a clinical dataset of 14 cardiac dual-source computed tomography images. Results show that the proposed methods improve the registration accuracy of the epicardium and the endocardium. The volume of the manual segmentation standard is not significantly different from that of the proposed segmentation and the accuracy of the method reaches almost 1 mm in most areas. Thus, the proposed method can be used to perform a high-precision segmentation of the whole heart. © 2016 Elsevier B.V.
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Abstract:

(1−x)BaTiO3-xBi(Li1/3Zr2/3)O3[(1−x)BT-xBLZ, 0.02≤x≤0.1] solid solution ceramics were prepared by a conventional solid state reaction technique. The effects of BLZ addition on the phase structure and dielectric properties of ceramics were systematically studied. Raman spectra and XRD analysis confirmed that the ceramics transform from tetragonal to pseudocubic symmetry at 0.04≤x≤0.06. High thermal stability of permittivity and low dielectric loss were obtained with increasing BLZ contents. When x=0.1, the ceramics possessed optimum dielectric performance with good thermal stability of permittivity (ΔΕ/Ε25 °C≤±15%) over a broad temperature range from −70 °C to 144 °C and low dielectric loss (≤2%) from −21 °C to 200 °C, suggesting that (1−x)BT-xBLZ ceramics are promising candidates for thermally stable electronic components. © 2016 Elsevier Ltd and Techna Group S.r.l.
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Abstract:

The Xitieshan deposit (~ 64 Mt at 4.86% Zn, 4.16% Pb, 58 g/t Ag, and 0.68 g/t Au) is hosted by the Middle to Late Ordovician Tanjianshan Group of the North Qaidam tectonic metallogenic belt, NW China. This belt is characterized by island arc volcanic, ultra-high pressure (UHP) metamorphic and ophiolitic rocks. The Tanjianshan Group constitutes a succession of metamorphosed bimodal volcanic and sedimentary rocks, which are interpreted to have formed on the margin of a back-arc ocean basin between the Qaidam block and the Qilian block. Four stratigraphic units are identified within the Ordovician Tanjianshan Group. From northeast to southwest they are: 1) unit a, or the lower volcanic-sedimentary rocks, comprising bimodal volcanic rocks (unit a-1) and sedimentary rocks (unit a-2) ranging from carbonates to black carbonaceous schist; 2) unit b, or intermediate-mafic volcaniclastic rocks, characterized by intermediate to mafic volcaniclastic rocks intercalated with lamellar carbonaceous schist and minor marble lenses; 3) unit c, a purplish red sandy conglomerate that unconformably overlies unit b, representing the product of the foreland basin sedimentation during the Early Silurian; 4) unit d, or mafic volcanic rocks, from base to up, comprising the lower mafic volcaniclastic rocks (unit d-1), middle clastic sedimentary rocks (unit d-2), upper mafic volcaniclastic rocks (unit d-3), and uppermost mafic volcanic rocks (unit d-4). Unit a-2 hosts most of the massive sulfides whereas unit b contains subordinate amounts. The massive stratiform lenses constitute most of the Xitieshan deposit with significant amount of semi-massive and irregularly-shaped sulfides and minor amounts in stringer veins. Pyrite, galena and sphalerite are the dominant sulfide minerals, with subordinate pyrrhotite and chalcopyrite. Quartz is a dominant gangue mineral. Sericite, quartz, chlorite, and carbonate alteration of host rocks accompanies the mineralization. U-Pb zircon geochronology yields three ages of 454 Ma, 452 Ma and 451 Ma for the footwall felsic volcanic rocks in unit a-1, sedimentary host rocks in unit a-2 and hanging-wall unit b, respectively. The Xitieshan deposit is considered to be coeval with the sedimentation of unit a-2 and unit b of the Tanjianshan Group. The Xitieshan deposit has been intensely deformed during two phases (main ductile shear and minor ductile-brittle deformation). The main ductile shear deformation controls the general strike of the ore zones, whereas minor deformation controls the internal geometry of the ore bodies.Ar-Ar age of muscovite from mylonitized granitic gneisses in the ductile shear zone is ~ 399 Ma, which is interpreted to date the Xitieshan ductile shear zone, suggesting that Early Devonian metamorphism and deformation post-dated the Tanjianshan Group. The Xitieshan deposit has many features similar to that of the Bathurst district of Canada, the Iberian Pyrite Belt of Spain, the Wolverine volcanogenic massive sulfide deposit in Canada. Based on its tectonic setting, host-rock types, local geologic setting, metal grades, geochronology, temperatures and salinities of mineralizing fluid and source of sulfur, the Xitieshan deposit has features similar to sedimentary exhalative (SEDEX) and VMS deposits and is similar to volcanic and sediment-hosted massive sulfide (VSHMS) deposits. © 2016
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Abstract:

Sisal cellulose fiber (SCF) and sisal fiber cellulose microcrystal (SFCM), produced with sulfate pulping method and ball-milling approach separately, were in-situ polymerized and dispersed into phenol/formaldehyde (PF) resin, to manufacture SCF/PF and SFCM/PF composites via rolling and molding method and investigate the effect of SCF and SFCM on the impact, flexural, and dynamic mechanical properties of the SCF/PF and SFCM/PF composites. As a result, under the condition of same content, SFCM could preferably enhance these properties maybe resulting from the better dispersion in resin matrix than SCF. In particular, when SFCM content was 7%, the impact strength and equilibrium relaxation modulus of the SFCM/PF composite were increased by 26.5% and 37.7%, while the creep deformation was decreased by 26.5%. In addition, when SFCM content was 5%, the flexural strength, initial storage modulus and glass transition temperature of SFCM/PF composite were increased by 8.5%, 22.6%, and 13°C. Copyright © 2016 John Wiley & Sons, Ltd. Copyright © 2016 John Wiley & Sons, Ltd.
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Abstract:

The scum is a semisolid by-product in canesugar mills where flotation technology is used for mixed juice clarification. To evaluate its potential bioactive properties, an aqueous extract, a 70% ethanol extract and a 100% ethanol extract from the scum were obtained and used for antioxidant activity assessment. Chemical assays of 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2′-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) diammonium salt (ABTS) were used to determine the total antioxidant activity, and a chemiluminescence assay was conducted to assess the hydroxyl (•OH) and superoxide anion ((Formula presented.)) radicals’ scavenging activity. Results showed that all extracts had high antioxidant activity, of which the 100% ethanol extract was more powerful in DPPH, ABTS and •OH assays. Potential antioxidants in ethanol extracts could be associated with sugarcane wax, polyphenols and flavonoids, while in the aqueous extract, it could be water-soluble vitamins and proteins which resulted in the highest ((Formula presented.)) scavenging activity. This study suggested that the scum has potential bioactive application. Practical Applications: Comprehensive utilization of sugarcane mixed juice scum plays an important role in extending the application of flotation clarification technology in canesugar industry. General composition analysis of the scum in the study suggested the possibility of using scum as a raw resource of animal feeds, as it contains a high percentage of protein, cellulose and sucrose. High antioxidant activity of scum extracts implicated its potential utilizations in producing antioxidant related products in food industry. © 2015 Wiley Periodicals, Inc.
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