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Abstract: 
A highly flexible and conductive nanohybrid film based on multi-walled carbon nanotube (MWNT) was prepared using synergistic dispersion effects of nanosisal cellulose and graphene oxide (GO). The dispersion effect of MWNT was characterized using illustrative diagrams of different dispersions after centrifuge, transmission electron microscope, and Zeta potential, respectively. The results showed that 80 wt% MWNT was efficiently dispersed and formed a stable nanodispersion solution using 10 wt% cellulose nanofiber (CNF) and 10 wt% GO as dispersants. The conductivity and tensile strength of the CNF/GO/MWNT nanocomposite film were up to 1818.19 S/m and 25 MPa, respectively. © 2016 Informa UK Limited, trading as Taylor & Francis Group.
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Abstract: 
A Li2ZnGe3O8ceramic was investigated as a promising microwave dielectric material for low-temperature co-fired ceramics applications. Li2ZnGe3O8ceramic was prepared via the conventional solid-state method. X-ray diffraction data shows that Li2ZnGe3O8ceramic crystallized into a cubic spinel structure with a space group of P4132. Dense ceramic with a relative densities of 96.3% were obtained when sintered at 945 °C for 4 h and exhibited the optimum microwave properties with a relative permittivity (Εr) of 10.3, a quality factor (Q × f) of 47,400 GHz (at 13.3 GHz), and a temperature coefficient of resonance frequency (τf) of −63.9 ppm/°C. The large negative τfof Li2ZnGe3O8ceramic could be compensated by rutile TiO2, and 0.9Li2ZnGe3O8–0.1TiO20·1TiO2ceramic sintered at 950 °C for 4 h exhibited improved microwave dielectric properties with a near-zero τfof −1.6 ppm/°C along with Εrof 11.3 and a Q × f of 35,800 GHz (11.6 GHz). Moreover, Li2ZnGe3O8was found to be chemically compatible with silver electrode when sintered at 945 °C. © 2016 Elsevier Ltd
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Abstract: 
Monodispersed SPIONs (superparamagnetic iron oxide nanoparticles) co-coated with PEG and PEI polymers were prepared by an improved polyol method. To accomplish cancer-specific targeting properties, FA (folic acid) was then modified on the SPIONs via EDC/NHS method (FA-SPIONs). Doxorubicin (DOX) as an example anticancer drug was loaded within FA-SPIONs (DOX@FA-SPIONs), the DOX release rate of DOX@FA-SPIONs was much high in low pH PBS. The SPIONs, FA-SPIONs and DOX@FA-SPIONs with mean hydrodynamic diameters of 23, 40 and 67 nm, respectively, performed excellent colloidal stability in PBS. Confocal laser scanning microscope (CLSM) study implicates that the DOX@FA-SPIONs target MCF-7 cells efficiently through the FA receptor-mediated endocytosis. DOX@FA-SPIONs were tested in nude mice with xenograft MCF-7 breast tumor though tail intravenous injection and were found inhibiting tumor growth more efficiently. The application of a magnetic field (MF) greatly improved the growth inhibiting efficiencies of DOX@FA-SPIONs on MCF-7 cells in vitro and on xenograft MCF-7 breast tumor of nude mice in vivo. The aggregation of SPIONs in tumor was monitored by magnetic resonance imaging (MRI) as the DOX@FA-SPIONs exhibited high r2relaxivity (81.77 mM− 1S− 1). Histology on liver, Lung, kidney and heart in mice showed no significant toxicity of DOX@FA-SPIONs on mice organs after 35-day treatment. The FA-SPIONs are a high efficient drug delivery nanoplatform for advanced cancer theranostics. © 2016 Elsevier B.V.
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Abstract: 
Two low-firing Please check and confirm if the address for the corresponding author that has been added here is correct. ceramics Li2MGe3O8(M = Ni, Co) were prepared using the solid state reaction method and their microwave dielectric properties were characterized. X-ray diffraction analysis showed that both ceramics crystallized into a cubic spinel structure. Both ceramics were well densified at temperatures lower than 960 °C. Li2NiGe3O8ceramic sintered at 940 °C with relative density of ~95.2% obtained the optimum microwave dielectric properties with a relative permittivity (Εr) ~8.6, a quality factor (Q×f) ~42,200 GHz (at 12.2 GHz), a temperature coefficient of resonance frequency τf~ −78.2 ppm/°C. For Li2CoGe3O8, the ceramic sintered at 950 °C had a relative density of 95.4%, a Εrof 9.0, a Q×f of 40,500 GHz (at 12.6 GHz) and a τfof −42 ppm/°C. The negative τfvalues could be tuned by forming composite ceramics with rutile TiO2. Chemical compatibility measurement indicates that both ceramics did not react with silver. © 2016 Elsevier Ltd and Techna Group S.r.l.
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Abstract: 
(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: 
Self-assembled monolayers (SAMs) of 4-((2-thiophenecarboxylic acid hydrazide) methylene) benzoic acid (HD2) (denoted as HD2-SAMs) were formed on copper surface. The SAMs were characterized by scanning electron microscopy and X-ray photoelectron spectroscopy. Polarization curve and weight loss methods indicated that the highest inhibition efficiency was 93.9% for CO2-saturated simulative oilfield water at a self-assembled time of 3 h. Potential-time curve, electrochemical impedance tests showed that HD2-SAMs on copper surface exhibited excellent inhibition effect at 30 °C. The adsorption behavior of HD2-SAMs on the copper surface followed the Langmuir adsorption isotherm, which was indicative of typically chemical adsorption. Quantum chemistry calculation showed that O and N atoms can interact with Cu atoms by coordination bonds which were the mainly active area of the adsorption of HD2 molecules. © 2016 Elsevier B.V.
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Abstract: 
Superparamagnetic iron oxide nanoparticles (SPIONs) as T2 contrast agents have great potential to sense calcium ion (Ca2+) using magnetic resonance imaging (MRI). Here we prepared calcium-responsive SPIONs for MRI, formed by combining poly(ethylene glycol) (PEG) and polyethylenimine (PEI) coated iron oxide nanoparticle (PEI/PEG-SPIONs) contrast agents with the straightforward calcium-sensing compound EGTA (ethylene glycol tetraacetic acid). EGTA was conjugated onto PEI/PEG-SPIONs using EDC/sulfo-NHS method. EGTA-SPIONs were characterized using TEM, XPS, DSL, TGA and SQUIID. DSL results show that the SPIONs aggregate in the presence of Ca2+. MRI analyses indicate that the water proton T2 relaxation rates in HEPES suspensions of the EGTA-SPIONs significantly increase with the calcium concentration because the SPIONs aggregate in the presence of Ca2+. The T2 values decreased 25% when Ca2+concentration decreased from 1.2 to 0.8 mM. The aggregation of EGTA-SPIONs could be reversed by EDTA. EGTA-SPIONs have potential as smart contrast agents for Ca2+-sensitive MRI. © 2016 Elsevier B.V.
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Abstract: 
Based on renewable cellulosic resource, sisal pulp (SP) was prepared from wasted sisal fiber (SF) by the sulfate pulping method. The impact of the content of SP on the mechanical properties of phenolic composites was studied. For comparison, the reinforcement effect of SF, aramid pulp (AP), and glass fiber (GF) was studied. The microscopic structure and properties of the composites were characterized by polarized optical microscopy (POM), scanning electron microscopy (SEM), Dynamic thermomechanical analysis (DMA), and mechanical testing. Results show that the flexural strength and impact strength of SP-reinforced phenolic composites maximized at 125.6 MPa and 11.09 kJ/m2, respectively, with 25wt% of SP. Compared with SF-, AP-, and GF-reinforced phenolic composites, the flexural strength of SP-reinforced phenolic composite has increased by 76.41, 25.35, and 14.29%, respectively, and impact strength increased by 49.26, 65.03, and 132.01%. POM illustrates that SP, SF, and AP subjected to a large shear during the roll milling process, and thus the fibers are cracked into finer microfibers. The results indicate that those microfibers and interfacial interaction affect reinforcement effect significantly. © 2015 Wiley Periodicals, Inc.
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Abstract: 
CdTe quantum dots (QDs) modified with 4-aminoantipyrine shrink 2,5-dihydroxylbenzadehyde Schiff base were synthesized and characterized using infrared spectrum (FTIR), ultraviolet-visible spectrum (UV-vis), photoluminescence (PL), TEM and thermal gravimetric analysis (TGA). The as-prepared fluorescent switch was subjected to the determination of Pb2+by the fluorescence resonance energy transfer (FRET). There were two successive linear relationships between the fluorescent intensity and Pb2+concentration, in the concentration range of 0.01-100 μmol/L and 100-10000 μmol/L with r = 0.9994 and r = 0.9996, respectively, and accompanying with 3.0 nmol/L limit of detection. The proposed method was successfully applied to detect Pb2+in industrial sewage samples and the results showed that the relative standard deviation was less than 4.1%, with a recovery of 96.7-102%. Copyright © 2016 American Scientific Publishers All rights reserved.
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Abstract: 
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: 
Bisphenol A (BPA) is widely known as a typical synthetic environmental hormone. Effects of BPA concentrations and aerations on soil microbial communities were rarely reported. This paper presented the studies on effects of various concentrations of BPA (0, 0.25 mg·kg-1, 0.50 mg·kg-1, 1.00 mg·kg-1, 2.00 mg·kg-1) and soil aertaiton (aerobic and anaerobic) on characteristics of paddy soil microbial communites by technology of qPCR (fluorescence quantitative PCR) and PCR-DGGE (polymerase chain reaction-denaturing gradient gel electrophoresis). The results lined out that: (1) the microbial abundance index was significantly different among different BPA concentrations under the same condition of soil aeration (anaerobic or aerobic). However, the index of microbial evenness, Shannon-Wiener-diversity and evenness-indices were insignificantly different under these conditions. At a concentration of 0.50 mg·kg-1, the microbial abundance index reached a maximum value under anaerobic conditions; while under aerobic conditions the opposite result was found, the microbial abundance index dropped to a minimum value. (2)The two-way analysis of variance (ANOVA) showed that: the concentration of BPA, soil aeration and their interaction significantly affected the abundance of bacteria, whereas the abundance of fungi was only affected by soil aeration. The study results showed that: the abundance index was a sensitive indicator for the variation of soil microbial diversity; it was a critical value for the change of soil microbial abundance when the BPA concentration was 0.50 mg·kg-1; as for the abundance of fungi, the response of bacteria abundance was more sensitive to BPA and soil aeration conditions. © 2016, Science Press. All right reserved.
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Abstract: 
In this paper, (1 − x)(K0.5Na0.5)NbO3–xBi(Mg0.75W0.25)O3(x = 0–0.015) lead-free dielectric ceramics were investigated. XRD analysis certified that the Bi(Mg0.75W0.25)O3has diffused into (K0.5Na0.5)NbO3to fabricate a new solid solution. The addition of Bi(Mg0.75W0.25)O3depressed the orthorhombic–tetragonal phase transition temperature from 210 to 176 °C and tetragonal–pseudocubic phase transition temperature (Curie point) from 419 to 400 °C. As x = 0.005, the ceramics exhibited high relative permittivity (Ε ~ 1325), low dielectric loss (tan δ < 2.9%) tan δ stability (ΔΕ/Ε168°C≤ ±15%) in the temperature range of 168 ~ 369 °C. Especially, the ceramics also showed optimized piezoelectric constant (d33= 122 pC N−1) and remnant polarization (Pr= 32.57 μC cm–2). These results indicated that the BMW added ceramics have potential applications in ferroelectric and thermal stability devices. © 2016 Springer Science+Business Media New York
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Abstract: 
A novel low-fired microwave dielectric ceramic with composition of Ba4CuTi11O27was prepared by a conventional solid-state reaction method. A single-phase Ba4CuTi11O27ceramic could be well densified after sintering above 950 °C for 4 h in air. A refinement using X-ray powder diffraction data was carried out in the Rietveld method using the parameters of Ba4Ti12O27as a starting model. Ba4CuTi11O27ceramic sintered at 975 °C has a monoclinic structure (C12/m1) with lattice parameters of a=19.8061(4) Å, b=11.4456(2) Å, c=9.9131(2) Å, β=108.8988(15) Å, V=2126.08(8) Å3, Z=4. The Ba4CuTi11O27ceramics exhibited a low sintering temperature (~975 °C) and good microwave dielectric properties with Q×f value of 15,040 GHz, Εrof 36.3 and τfvalue 11.9 ppm/°C. More importantly, the Ba4CuTi11O27dielectrics demonstrated good chemical compatibility with Ag when sintered at 950 °C, keeping excellent microwave dielectric properties with Q×f=12,130 GHz, Εr=36.1, τf=12.1 ppm/°C, which indicates that Ba4CuTi11O27ceramic is a candidate for LTCC devices. © 2016 Elsevier Ltd and Techna Group S.r.l.
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Abstract: 
The need to develop innovative and reformative approaches to synthesize chemical sensors has increased in recent years because of demands for selectivity, stability, and reproducibility. Mimetic enzymes provide an efficient and convenient method for chemical sensors. This review summarizes the application of mimetic enzymes in chemical sensors. Mimetic enzymes can be classified into five categories: hydrolases, oxidoreductases, transferases, isomerases, and induced enzymes. Potential and recent applications of mimetic enzymes in chemical sensors are reviewed in detail, and the outlook of profound development has been illustrated. © 2016 Taylor & Francis Group, LLC.
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Abstract: 
UV-Vis absorbance, fluorescence, and Gas Chromatography Mass Spectrometry (GC-MS) were applied to the comparative study on sediment dissolved organic nitrogen (DON) in five typical lakes (Erhai lake, Dianchilake, Poyang lake, Wuhan Dong lake, and Taihu lake) in different lake regions with different nutrition status, revealing the relationship between structural and compositional characteristics of sediment DON and trophic level of lakes. The obtained results showed that: (1)Structure of lake sediment DON in Yungui Plateau region is more stable, compared with those in Eastern Plain region, indicating its lower bioavailability. (2)In Yungui Plateau region, the source and compositional characteristics of sediment DON weremore complex in Dianchi lake (a seriously polluted lake), and its sediment DON bioavailabilitywas relatively higher. While, with respect to the less polluted Erhai lake, the source of sediment DON is more simple with a higher stability in DON structure and composition, which is beneficial for maintaining its good water quality. (3)In Eastern Plain region, nutrition status of Taihu lake was similer to Donghu lake. The structure and composition of sediment DON was complex. But the lower aromaticityand fewer Aromatic ring substituents abundance made their relatively weak nutrient retention ability, posing risk to water quality. With regard to Poyang Lake, the structure and composition of sediment DON was relatively simple, but nutrient retention ability was relatively strong, which played a positive role in maintaining good water quality. (4)P(III+V, n)/P(I+II, n)values(the content ratio of humic-like substanceto protein-like substances)were in sequence of Dianchi Lake (33.14)>Erhai Lake(21.49)>Taihu Lake(9.06)>Donghu Lake(7.04)>Poyang Lake(4.83), while E4/E6values (the ratio of UV-Vis absorbance at 465 and 665 nm) were in sequence of Dianchi Lake (27.00)>Donghu Lake(6.65)>Poyang Lake(5.47)>Taihu(3.50)>Erhai Lake(2.31). In addition, P(III+V, n)/P(I+II, n)and E4/E6valueswere positively correlated with thecontents of the different nitrogen (N) forms in the sediments. The above information suggested that P(III+V n)/P(I+II, n)and E4/E6values exhibited good discrimination degree among different trophic status lakes, and they were considered to indirectly indicate the nutrition levels of lakes to a certain extent. © 2016, Peking University Press. All right reserved.
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Abstract: 
The links between growth condition change, molecular distributions and δ13C values of individual n-alkanes from leaves of the C3bamboo Dendrocalamus ronganensis Q.H. Dai and D.Y. Huang and the C4grass Setaria viridis (L.) Beauv. were studied to improve interpretation of the paleoenvironmental signatures of plant wax n-alkanes in sediments and soils. The molecular composition and isotopic composition of the dominant n-alkanes in fresh leaves sampled every month over the growing seasons of the plants were determined and compared against climate conditions. The average n-alkane chain length from both species was lower in the early stages of the growing season and became larger in the summer months with higher temperature and lower precipitation. The δ13C values of C27and C29from the leaves of D. ronganensis and of C29and C33from the leaves of S. viridis correlated with monthly mean temperature and precipitation amount. The isotope differences between the two dominant long chain n-alkanes in both plant species also showed positive correlation with mean monthly temperatures. The δ13C values for individual n-alkanes and especially the isotope difference between two individual n-alkanes may be good proxies for reconstructing paleoenvironmental conditions from plant wax components in geological archives. © 2016 Elsevier Ltd
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Abstract: 
New V2O5nanofilm electrodes without binder and conductive agents were fabricated by sintering the V2O5film precursor at 300℃ on stainless steel substrates, which were coated from CTAB-containing V2O5sol gel electrolyte by electrodeposition. X-Ray diffraction (XRD) indicated that V2O5in the new V2O5film was hydrated V2O5•nH2O and the film had lager interlamellar spacing than V2O5film prepared without CTAB. Field emission scanning electron microscopy (FESEM) and atomic force microscopy (AFM) results showed that the new V2O5film possessed a rough porous surface morphology. X-Ray photoelectron spectroscopy (XPS) results suggested that the new V2O5film electrode contained more V4+than the V2O5film electrode prepared without CTAB. Electrochemical study demonstrated that the new V2O5film electrode had excellent Na+insertion/extraction stability. Compared to the V2O5film electrode prepared without CTAB, the new V2O5film electrode exhibited better electrochemical reaction reversibility, enhanced Na+diffusion performance, and higher sodium storage specific capacity, which could be a very promising cathode material for sodium ion batteries. © All Right Reserved.
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Abstract: 
0.4(Ba0.8Ca0.2)(1−x)La2x/3TiO3–0.6Bi(Mg0.5Ti0.5)O3(x = 0.00, 0.15, 0.30) ceramics were prepared by a conventional mixed oxide route. Crystal structure of the ceramics was determined using XRD. Dielectric constant of the samples decreases with the increase of La content, however, the temperature stability of dielectric constant was improved. For x = 0.3, a near-plateau dielectric constant 700 ± 80, extended across the temperature range, 30–550 °C (at 1 kHz) was obtained. The corresponding loss tangent, tan δ, was ≤0.025 in the temperature range from 93 to 353 °C. All samples show a relaxor behavior and measurement frequency and the temperature (Tm) corresponding to the maximum of dielectric constant follow the Vogel–Fulcher relationship. Compared the dielectric properties of the samples with other materials, the former has highly attractive for developing capacitors over a wide working temperature range. © 2016, Springer Science+Business Media New York.
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Abstract: 
In this work, a method (abbreviated as LZT2) to obtain glass-free Li2ZnTi3O8low temperature cofired ceramics was reported. For the LZT2, the raw materials of Li2CO3, ZnO and TiO2were ball milled before mixing, while those for the traditional ceramic technique (abbreviated as LZT1) were directly used without further processing. The powders from LZT2 tended to be smaller and uniform, which lowered the optimized sintering temperature of ceramics from 1050 °C (LZT1) to 950 °C (LZT2). After sintering at 950 °C, LZT2 ceramics exhibit good microwave dielectric performance with Εr = 25.8, Q × f = 74,200 GHz (at ~5.9 GHz), τf = −13 ppm/°C. Moreover, LZT2 ceramic was found to be chemically compatible with Ag when sintered at 950 °C for 2 h. These results indicate that the pretreatment of raw materials is a relatively simple and effective method to optimize the sinterability and microwave dielectric properties of LZT ceramics. © 2016, Springer Science+Business Media New York.
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Abstract: 
The core/shell nano-TiN-coated Al powders (TiN/Al) were prepared and added into A356 alloy by ultrasonic-assisted casting method in this work. The results show that TiN/Al has a better dispersion in A356 matrix and a stronger strengthening effect than TiN without the core/shell structure. With the addition of TiN/Al, most of the coarse primary α-Al dendrites of A356 turn into equiaxial. After T6 heat treatment, it is found that eutectic silicon in A356 with TiN/Al becomes columnar or globular in shape and smaller in size, which causes a greatly enhanced elongation of 11.7%. The results also suggest that the addition of nanoparticles can affect the precipitation behaviors and change the shapes and sizes of the precipitation. © 2016 ASM International
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Abstract: 
The coordination reactions of 3d metal salts with malonic acid N,N′-bis(salicyloyl) bishydrazide (H6mbshz) afforded three complexes, namely [Cu2(H2bshz)(Py)4Cl2]·Py (1) (Py = pyridine), [Fe2(bshz)(Py)2] (2) and the known complex [Ni4(aehba)2(DMF)2(H2O)2]·2DMF (3), where bshz = N,N′-bis(salicyloyl)hydrazine anion and aehba4−= azo-enolic-2-hydroxybenzamide anion. The X-ray crystal structures of all three complexes have been obtained. Complexes 1 and 2 are composed of N–N-bridged binuclear units, while complex 3 displays a planar tetranuclear structure in which four Ni(II) centers are linked together by N–N and N=N bonds. The bshz anions in 1 and 2 and aehba4−anions in 3 were all generated in situ from H6mbshz. A mechanism for these reactions is proposed, involving tandem C–N cleavage and C–N/N–N coupling processes via free radical intermediates. Magnetic investigations revealed dominant antiferromagnetic interactions between the metallic centers of each complex. © 2016 Springer International Publishing Switzerland
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Abstract: 
Multiprocessor task scheduling is vital for a high performance in multiprocessor system. To make the full use of the heterogeneous multiprocessor, a task scheduling algorithm is proposed which based on Shuffled Frog-Leaping Algorithm (SFLA). This SFLA algorithm improved the local interaction and the global exchange of information, and then finally compared with the GA algorithm in five classical experiments. The result demonstrates that the SFLA algorithm is better than GA algorithm. © 2016 TSI Enterprise Inc (TSI Press).
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Abstract: 
With the development of information technology, the resource description framework (RDF) occupies very important position in structure of the semantic web. An effective way to enhance the efficiency of the RDF data query is RDF closures. Our work is improve the RDF reasoning in MapReduce framework. The algorithm is based on packet classification efficiency of a few of candidate rules, as well as the NoSQL data storage avoiding repetition, corresponding to the RDF properties and concepts. The optimization algorithm of MapReduce is given a new closure generation process. Our approach use RDFS inference rules and the RDF triples in relationship between Map and Reduce operations and generate the RDF closures, improve the generate efficiency of closure. Based on RDF MapReduce algorithm for RDF closure, look forward more suitable RDF closure computing scheme on cloud computing environment. © 2016 TSI Enterprise Inc (TSI Press).
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Abstract: 
A series of LiCa3−xSrxMgV3O12(x = 0.1, 0.2, 0.3) ceramics with enhanced microwave dielectric properties were prepared by the conventional solid-state reaction method. Effects of Sr2+ions substitution for Ca2+ions on the structure, sintering behavior, and microwave dielectric properties of LiCa3MgV3O12were investigated. X-ray diffraction data shows that within the detectable limit of the instrument, single-phase solid solution with cubic structure could be obtained in the range of x = 0.1–0.3, while Sr4V2O9phase appeared at x = 0.4. The microwave dielectric properties could be tuned by composition adjustment. A near-zero τfvalue of −9.7 ppm/oC was achieved in the x = 0.3 sample along with a permittivity of 12.0, a Q × f value of 48,400 GHz (at 10.9 GHz) when sintered at 895 °C. XRD analysis and EDS analysis of the co-fired LiCa2.7Sr0.3MgV3O12with 20 wt% Ag indicates the chemical compatibility with silver at 895 °C. © 2016, Springer Science+Business Media New York.
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Abstract: 
Interface design plays a crucial role in developing superior mechanical performance of nature fibers/polymer composites (NPC). Herein, microcrystalline cellulose fibers (MCFs), extracted from sisal fibers, were modified by function end-group hyperbranched liquid crystals (HLP) with respect to improve the wettability and interactions between the MCFs and epoxy resin (EP). The HLP that modified MCFs (HLP-MCFs) were studied by Fourier transform infrared spectroscopy, scanning electron microscopy, X-ray photoelectron spectroscopy, X-ray diffraction, and polarizing microscope. The results showed that the MCFs can be successfully modified by the HLP, which would provide strong MCFs/matrix interfacial adhesion. Therefore, the addition of HLP-MCFs was found to produce significant enhancements in the mechanical and thermal properties of EP. In particular, at 1.0 wt% filler loading, the flexural strength, tensile strength, impact strength, and flexural modulus of the HLP-MCFs/EP composites increased by 60, 69, 130, and 192 %, respectively, as well as the glass transition temperature increased by a notable 42.9 °C. It is anticipated that our current work would inform ongoing efforts to exploit more efficient method to overcome the poor nature fiber/polymer adhesion in the interface region and broad implications for the development of the NPC for engineering applications. © 2016, Springer Science+Business Media New York.
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Abstract: 
Different In2Se3/CuSe nano-powders were successfully fabricated by ultrasound and microwave solvothermal, atmospheric pressure, or high pressure solvothermal methods. Then the thin film solar cell absorbent layer was prepared through coated-rapid heating treatment system using above nano-powders. The phase, morphology and composition of the powders and CIS film were characterized by XRD, Raman, FESEM, and TEM. The results showed that the ultrasonic microwave solvothermal and atmospheric pressure solvothermal methods produced a mixture of In2Se3/CuSe. However, high pressure solvothermal method obtained core-shell structure In2Se3/CuSe powders (In2Se3-core, CuSe-shell). In addition, FESEM analysis revealed that the In2Se3/CuSe powders prepared by high pressure solvothermal method were easier to produce smooth and dense CIS film. The fabricated CIS thin-film solar cell was demonstrated its photoelectric conversion property with open-circuit voltage of 50 mV and short-circuit current density of 8 mA/cm2. © 2016, Science Press. All right reserved.
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Abstract: 
CIGS target was prepared by one step hot-pressing sintering using CuIn0.7Ga0.3Se2, In0.7Ga0.3Se and CuSe as precursor powder. Archimedes method, XRD, Raman, SEM, and EDS were carried out to investigate the effects of liquid-assisted sintering on the relative density, phase, structure, morphology, and composition of CIGS target. The results showed that CuSe would turn into liquid phase when temperature was increased to the liquid phase points. The liquid phase can significantly reduce sintering temperature (about 50℃ dropping) and accelerate the sintering process. When sintered at 575℃, the target can obtain the relative density of 96.18%, single phase, dense microstructure with good grain growth. In addition, using the target with molar ratio of Cu:In:Ga:Se=23.0:18.2:6.5:52.3, CIGS thin films were also prepared by sputtering-heat treatment, followed assembled into AZO/ZnO/CdS/CIGS/Mo solar cell. The fabricated CIGS solar cells presented a photoelectric conversion efficiency of 9.6%. © 2016, Science Press. All right reserved.
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Abstract: 
Inhibition of the 1045 carbon steel corrosion by methionine and proline in PCMs solution have been investigated. Electrochemical measurements show that these inhibitors can protect steel against corrosion, with a maximal protection efficiency up to 95.0% by methionine/proline compound inhibitor at molar ratio equal to 5:3. All inhibitors act as anodic-type inhibitor. FESEM, EDS, XRD characterization indicates that the corrosion of steel starts from pitting corrosion of Cl−ion, and gradually evolves into a general corrosion. The NH4FePO4·nH2O, Fe2O3are the main corrosion products. XPS study confirms that Met and Pro molecule can adsorb on steel surface and form inhibition films. The inhibition mechanism was further investigated through theoretical modeling studies. © 2016 Elsevier Ltd
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Abstract: 
Based on an acoustic emission (AE) test system, pull-out tests were conducted to study the bond behavior between corroded steel bars and concrete with different corrosion degrees. The characteristics of the AE signal for the pull-out specimens were analyzed. The results showed that the AE location was consistent with the actual crack development. The characteristics of the AE signal reflected the bond behavior, the failure process and the characteristics of the specimens under different degrees of corrosion. Two critical states of crack development and the process of splitting failure slip were obtained. As a result, the stress distribution tends to be uniform along the steel bar with increasing degree of corrosion, and the peak value gradually shifted toward the free end. © 2016 Elsevier Ltd
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Abstract: 
This paper proposes a new method of occlusion detection to generate true orthophotos. This method describes the geometric relationship between occlusion area and ghost image by establishing a mathematical model. The advantage of this method is: (1) the model we have established indicates that sizes and boundaries of occlusion areas can be determined by buildings' roofs and visual facades. We take these roofs and facades as boundaries of occlusion area. Method of region growing can help to detect the occlusion area. (2) By this method, we do not need detect occlusion point by point, and do not need calculate distances and angles of Digital surface model (DSM) to exposal center. It is more efficient and get more accurate than the method of Z-buffer. © 2016 IEEE.
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Abstract: 
The electrochemical detection of artemisinin generally requires high oxidation potential or the use of complex electrode modification. We find that artemisinin can react with p-aminophenylboronic acid to produce easily electrochemically detectable aminophenol for the first time. By making use of the new reaction, we report an alternative method to detect artemisinin through the determination of p-aminophenol. The calibration curve for the determination of artemisinin is linear in the range of 2 μmol L−1to 200 μmol L−1with the detection limit of 0.8 μmol L−1, which is more sensitive than other reported electrochemical methods. The relative standard deviation is 4.83% for the determination of 10 μM artemisinin. Because the oxidation potential of p-aminophenol is around 0 V, the present method is high selective. When 40 μM, 90 μM and 140 μM of artemisinin were spiked to compound naphthoquine phosphate tablet samples, the recoveries are 107.6%, 105.4% and 101.7%, respectively. This detection strategy is attractive for the detection of artemisinin and its derivatives. The finding that artemisinin can react with aromatic boronic acid has the potential to be exploited for the development of other sensors, such as fluorescence artemisinin sensors. © 2016 Elsevier B.V.
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Abstract: 
A two-dimensional finite element time domain (FETD) algorithm for simulation of ground penetrating radar (GPR) on an anisotropic medium with conductive loss is described. In this algorithm, the finite element method is used to discretize computational area by using the unstructured Delaunay mesh and Newmark difference method for time discretization. The anisotropy of the medium is modeled be orthorhombic symmetry and expressed as the permittivity and conductivity tensors of different propagation directions. The convergence property of our algorithm is verified by comparing it with the analytical solutions of homogenous isotropic and anisotropic media. The influence of material anisotropy to phase velocity and attenuation coefficient of electromagnetic waves are analyzed by comparison with snapshots of homogeneous isotropic and anisotropic media. A model consisting of a cylinder target embedded in an anisotropic medium is further tested to understand the propagation characteristics of the reflected wave. The results demonstrate that material anisotropy can cause significant amplitude and phase velocity distortions. The proposed FETD algorithm for anisotropic medium can be applied to calculate anisotropic GPR problems with high accuracy. © 2016 IEEE.
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Abstract: 
Facing the problem that the recognition rate based on single feature algorithm is low in present gait recognition studying, a new gait recognition algorithm based on feature fusion and support vector machine is proposed. First, getting the body contour image by using background subtraction, then extracting the human body contour line and using Fourier descriptor to express human body contour feature, extracting limb angles feature, also introducing a kind of dynamic regional variance feature. Fusing them to get a combination features vector and finally using support vector machine to classify the vector. A plenty of experiments are made on the CASIA gait databases. Experimental results show the high recognition rate of this method. © 2016 IEEE.
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Abstract: 
Na2BiZn2V3O12ceramic was investigated as a promising microwave dielectric material for the ultra-low-temperature co-fired ceramic (ULTCC) technology. Dense Na2BiZn2V3O12ceramic was prepared using the conventional solid-state method from 560 to 640 °C. X-ray diffraction data show that Na2BiZn2V3O12ceramic crystallized into a cubic garnet structure with a space group Ia-3d. The sample sintered at 600 °C for 4 h has the highest relative density of 96.3 % and exhibits the optimum microwave properties with a relative permittivity of 22.3, a quality factor of 19,960 GHz (at 8.7 GHz), and a temperature coefficient of resonance frequency of +15.5 ppm/°C. The Na2BiZn2V3O12ceramic was found to be chemically compatible with highly conductive aluminum and sliver electrode. These results confirm that Na2BiZn2V3O12ceramic can be a promising candidate for the ULTCC technology. © 2016 Springer Science+Business Media New York
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Abstract: 
(1 − x)BaTiO3–xBi(Cu0.75W0.25)O3[(1 − x)BT–xBCW, 0 ≤ x ≤ 0.04] perovskite solid solutions ceramics of an X8R-type multilayer ceramic capacitor with a low sintering temperature (900°C) were synthesized by a conventional solid state reaction technique. Raman spectra and x-ray diffraction analysis demonstrated that a systematically structural evolution from a tetragonal phase to a pseudo-cubic phase appeared near 0.03 < x < 0.04. X-ray photoelectron analysis confirmed the existence of Cu+/Cu2+mixed-valent structure in 0.96BT–0.04BCW ceramics. 0.96BT–0.04BCW ceramics sintered at 900°C showed excellent temperature stability of permittivity (ΔΕ/Ε25°C≤ ±15%) and retained good dielectric properties (relative permittivity ∼1450 and dielectric loss ≤2%) over a wide temperature range from 25°C to 150°C at 1 MHz. Especially, 0.96BT–0.04BCW dielectrics have good compatibility with silver powders. Dielectric properties and electrode compatibility suggest that the developed materials can be used in low temperature co-fired multilayer capacitor applications. © 2016 The Minerals, Metals & Materials Society
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Abstract: 
This paper proposes a new definition method of the shared nearest neighbor and applies it to the clustering algorithm based on the density. The new definition considers both the number of shared nearest neighbors and the distance between data objects to optimize the traditional standard. The improved clustering algorithm is applied to the real dataset Iris. The experiment shows that the improved algorithm has the more accurate clustering result. © 2016 IEEE.
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Abstract: 
This paper proposes an improved semi-supervised K-means clustering algorithm to deal with the data set which has a small number of labeled data. Combining with the external indexes, this algorithm determines the optimal cluster number and the initial clustering centers. The cluster effect is improved. According to the experience and the external information offered by the labeled data, this algorithm selects the maximum and minimum values of the cluster number. To each cluster number, it determines the initial clustering centers according to the labeled data and measure the clustering result. Then the optimal clustering result is confirmed. The simulation experiment shows that the algorithm in this paper has improved the cluster precision. It also has the high veracity and stability. © 2016 IEEE.
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Abstract: 
To improve corrosion resistance of magnesium alloy AZ91D, y-Mercaptopropyltrimethoxysilane (MPTS) was assembled on the surface of micro-arc oxidation (MAO) treated magnesium alloy by self-assembly membrane (SAM) technique. The surface morphology and chemical components of the MAO/SAM composite coatings were analyzed by scanning electron microscopy (SEM) and energy dispersive spectrometer (EDS). The corrosion resistance of samples was investigated by potentiodynamic polarization, electrochemical impedance spectroscopy and total immersion tests in a 3.5 wt % NaCl solution. The measured EIS data were simulated by an equivalent circuit. Also the molecular dynamic simulation was used to study the adsorption behavior at the molecular level. The results showed that the surface of magnesium alloy was well covered by the MAO/SAM composite coatings with a better corrosion resistance. Chemical adsorption was formed between the organic molecules and the surface of the MAO coating. The approach presented here afforded an effective alternative for surface modification of magnesium-based materials to meet the many aspects of the application requirements. © 2016, Pleiades Publishing, Ltd.

Number of references: 
33

Main heading: 
Composite coatings

Controlled terms: 
Chemical analysis -  Corrosion -  Corrosion resistance -  Electrochemical corrosion -  Electrochemical impedance spectroscopy -  Equivalent circuits -  Magnesium -  Magnesium alloys -  Molecular dynamics -  Scanning electron microscopy -  Self assembly -  Spectrometers -  Surface treatment

Uncontrolled terms: 
3.5 wt% NaCl solution -  Adsorption behavior -  Application requirements -  Energy dispersive spectrometers -  Magnesium alloy AZ91D -  Magnesium-based materials -  Mercaptopropyltrimethoxysilane -  Self-assembly membrane

Classification code: 
539.1Metals Corrosion -  542.2Magnesium and Alloys -  741.3Optical Devices and Systems -  801Chemistry -  801.4Physical Chemistry -  813.2Coating Materials -  951Materials Science

DOI: 
10.1134/S207020511605021X

Database: 
Compendex

39. 

Accession number: 
20163702792692

Title: 
Grain boundary defect compensation in Ti-doped BaFe0.5Nb0.5O3ceramics

Authors: 
Sun, Xiaojun1; Deng, Jianming1; Liu, Saisai1; Yan, Tianxiang1; Peng, Biaolin2 Author Email; Jia, Wenhao3; Mei, Zaoming4; Su, Hongbo5; Fang, Liang1; Liu, Laijun1 Author Email
Author affiliation: 
1 Key Laboratory of Nonferrous Materials and New Processing Technology, Ministry of Education, College of Materials Science and Engineering, Guangxi Universities Key Laboratory of Non-ferrous Metal Oxide Electronic Functional Materials and Devices, Guilin University of Technology, Guilin; 541004, China


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


3 Shanghai Getong Enterprise Co., Ltd., Shanghai; 201206, China


4 Henan LiHeng Building Materials Co., Ltd., Zhengzhou; 450001, China


5 Henan Province Product Quality Supervision and Inspection Center, Zhengzhou; 450004, China

Corresponding author: 
Liu, Laijun (ljliu2@163.com)

Source title: 
Applied Physics A: Materials Science and Processing

Abbreviated source title: 
Appl Phys A

Volume: 
122

Issue: 
9

Issue date: 
September 1, 2016

Publication year: 
2016

Article number: 
864

Language: 
English

ISSN: 
09478396

E-ISSN: 
14320630

CODEN: 
APAMFC

Document type: 
Journal article (JA)

Publisher: 
Springer Verlag

Abstract: 
Giant dielectric ceramics Ba(Nb0.5Fe0.5-xTix)O3(BNFT) have been fabricated by a conventional solid-state reaction. According to X-ray diffraction analysis, the crystal structure of these ceramics can be described by the cubic centrosymmetric with Pm-3m space group. The real part (Ε’) of dielectric permittivity and dielectric loss (tanδ) of the BNFT ceramics was measured in a frequency range from 40 Hz to 100 MHz at room temperature. The (Ε’) of all these samples displays a high value (~6500) and a small frequency-dependence from 1 kHz to 1 MHz. We have established a link between conductivity activation energy and defect compensation at grain boundaries. The Ti4+-doped Ba(Nb0.5Fe0.5)O3as a donor makes a great influence on the grain boundary behavior, which restricts the migration of oxygen vacancy and depresses dielectric loss factor for Ba(Nb0.5Fe0.5)O3ceramics. © 2016, Springer-Verlag Berlin Heidelberg.
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Abstract: 
A series of polymerized high internal phase emulsions (polyHIPEs) with different cavities and windows were used as reactors. Methyl methacrylate (MMA) was polymerized in the confined spaces of the polyHIPEs by atom transfer radical polymerization (ATRP). The resulting materials and PMMA in the polyHIPEs were characterized by SEM, GPC, FT-IR, TG,1H-NMR and DSC. The results indicate that the monomer MMA is successfully polymerized in the polyHIPEs by ATRP. The results are different from conventional radical polymerization and revise ATRP in the confined space. Compared with normal ATRP solution polymerization, the PMMA inside the polyHIPEs possesses a slight lower molecular weight and a narrower molecular weight distribution than those of the polymerization in the absence of polyHIPEs. The initial decomposition temperature of the PMMA increases significantly, while the glass transition temperature decreases, in addition, the proportion of syndiotactic PMMA decreases but isotactic PMMA increases. © 2016, Editorial Board of Polymer Materials Science & Engineering. All right reserved.
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Abstract: 
Thin-layer coal seams, a type of filling coal rock body, are considered aquifer systems made up of dual porosity medium with immediate floor. A numerical simulation for the pore pressure propagation along a thin-layer coal seam was carried out for the case of the Zhaogezhuang coalmine in China. By valuing the permeability (Kf) of the thin-layer coal seam, pore pressure variation with time was simulated and compared to the analytical solutions of a dual porosity model (DPM). The main conclusions were drawn as follow: (1) Seepage in the thin-layer coal seam was predominant in the whole process, and the distance of seepage was lengthened and the pore pressure decreased with increased Kf, (2) A series of simulated hydraulic graphs demonstrated that the pore pressure characteristics of peak-occurring and time-lag effects agreed with the analytical solutions of DPM; (3) By adjusting the parameters of DPM, two results of analytical solutions and numerical solutions fit well, particularly in the thin-layer coal seam, (4) The power law relationship between the peak-values and lag time of pore pressure were derived statistically under consideration of the Kfparameter in the range of 10-8to 10-10m2/pa-s orders, and it was reasonable that the Kfof the thin-layer coal seam was in the range of 10-8m2/pa-s orders. The results were significantly helpful in decision-making for mining water prevention and prediction in practice. © Published under licence by IOP Publishing Ltd.
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Abstract: 
Synthesis of a novel small molecule accepter with perylenediimide linked through thiophene ring with triphenylamine is described. Introducing thiophene unit leads to extending the molecular absorption spectrum to the range of 330 nm-700 nm. The molecule showed the lowest unoccupied molecular orbital level (LUMO) of -3.80 eV and the highest occupied molecular orbital level (HOMO) of -5.60 eV. The X-ray Diffraction (XRD) spectra confirmed that the molecule self-assemble in the solid phase by edge-to-face aromatic interaction, and the addition of 1, 8-diiodooctane in the solvent can adjust its stacking, and thus improve the crystallinity and electron mobility. Solution-processed bulk-heterojunction organic solar cells constructed using the small molecule as acceptor and the polymer of PBDTTT-C-T as donor showed the best efficiency of 1.92%. © 2016 Elsevier Ltd. All rights reserved.
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Abstract: 
The wastewater in which Cr(VI) is not fully treated has drawn environment researchers' attention increasingly, due to its environmental pollution and harms to human health. Thus a high efficiency of modified activated carbon (MAC) to remove Cr(VI) has become one of the hot topics among environmental material research. This paper introduces the modification methods from the physical structure features and chemical properties of the activated carbon (AC) surface. At the same time, it briefly analyses the chemical characteristics of Cr(VI) in aqueous solutions, and on the basis of the aforementioned introduces the modification methods of the surface chemical characteristics of AC, such as: oxidation modification, reduction modification, loaded metal modification, and microwave modification. Combining studies on removing Cr(VI) from aqueous solutions by MAC in recent years, this paper anticipates the new trends of preparing MAC and the points in absorption research, offering some suggestions for future studies. © Published under licence by IOP Publishing Ltd.
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Abstract: 
Mg2B2O5ceramic was prepared by a solid-state reaction process using the mole ratio of MgO:B2O3= 1:1. The crystal structure, sintering behavior and microwave dielectric properties of ceramics were investigated by X-ray diffraction, scanning electron microscopy and dielectric measurement. The Mg2B2O5ceramic can be well densified at 1100 °C for 4 h. X-ray diffraction patterns show that the ceramic is a pure Mg2B2O5(P-1) anorthic phase structure with parameters of a = 6.1563(1) Å, b = 9.2228(1) Å, c = 3.1217(1) Å, α = 90.4618(2)°, β = 92.1601 (1)°, γ = 104.3993(1)°, V = 171.53(1) Å3. The best microwave dielectric properties can be obtained in ceramic sintered at 1100 °C for 4 h with permittivity about 5.83, Q × f about 41,930 GHz and τfabout −62 ppm/°C. © 2016 Springer Science+Business Media New York
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Abstract: 
Epoxy composites with biphenyl liquid crystalline polyester (BLCP)-grafted graphene oxides (GO) as inclusions were prepared successfully. The thermal and texture analyses of BLCP were characterized by DSC and POM. The results show that the texture structure of BLCP turned into fan texture from woven texture with increasing temperature and present double texture structure. More importantly, the thermal and mechanical properties of epoxy composites could be improved by incorporating BLCP-grafted GO (BLCP-GO). The epoxy composite with only 0.5 wt% BLCP-GO produced an increase in the initial decomposition temperature (Td) by 28 °C and glass transition temperature (Tg) by 17.2 °C when compared with the neat epoxy. Moreover, for the mechanical properties tests, the composites with 1.0 wt% BLCP-GO exhibit an increase in impact strength, tensile strength, flexural strength and flexural modulus by 103, 52, 66, and 56 %, respectively, compared with the neat epoxy resin. These excellent performances of the graphene–epoxy composites have a great potential for applications in aerospace and other electrical devices. © 2016 Springer-Verlag Berlin Heidelberg
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Abstract: 
This study aimed to establish an accurate method for quantitatively determining xylan for the purpose of broadening its range of application. A comparative evaluation of two sample pretreatment methods including hydroformylation and hydrolytic saccharification respectively coupled with various analytical techniques such as gas chromatography (GC), high performance liquid chromatography (HPLC), colorimetry and titrimetrywas was carried out for the determination of xylan in the same batch of sugarcane bagasse. The results showed that the hydroformylation method could only detect the pentose but it could not detect the hexose, which was unable to be converted into furfural. On the other hand, by the combined use of hydrolytic saccharification with 3,5-dinitrosalicylic acid (DNS) colorimetry, HPLC with Ca2+column and pre-column derivatization HPLC, respectively, the results obtained were basically identical and authentic, that is, both pentose and hexose could be detected using these methods. Single HPLC with Ca2+column or pre-column derivatization HPLC could not separate effectively some of the constituent monosaccharides. However, using a combination of the two HPLC methods the four monosaccharides consisting of xylan could be accurately detected including xylose, arabinose, galactose and glucose. This combination of HPLC methods is suitable for monosaccharide composition analysis of xylan in most plants. © 2016, China Food Publishing Company. All right reserved.
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Abstract: 
As an important parameter in recent and numerous environmental studies, soil moisture (SM) influences the exchange of water and energy at the interface between the land surface and atmosphere. Accurate estimate of the spatio-temporal variations of SM is critical for numerous large-scale terrestrial studies. Although microwave remote sensing provides many algorithms to obtain SM at large scale, such as SMOS and SMAP etc., resulting in many data products, they are almost low resolution and not applicable in small catchment or field scale. Estimations of SM from optical and thermal remote sensing have been studied for many years and significant progress has been made. In contrast to previous reviews, this paper presents a new, comprehensive and systematic review of using optical and thermal remote sensing for estimating SM. The physical basis and status of the estimation methods are analyzed and summarized in detail. The most important and latest advances in soil moisture estimation using temporal information have been shown in this paper. SM estimation from optical and thermal remote sensing mainly depends on the relationship between SM and the surface reflectance or vegetation index. The thermal infrared remote sensing methods uses the relationship between SM and the surface temperature or variations of surface temperature/vegetation index. These approaches often have complex derivation processes and many approximations. Therefore, combinations of optical and thermal infrared remotely sensed data can provide more valuable information for SM estimation. Moreover, the advantages and weaknesses of different approaches are compared and applicable conditions as well as key issues in current soil moisture estimation algorithms are discussed. Finally, key problems and suggested solutions are proposed for future research. © 2016 by the authors; licensee MDPI, Basel, Switzerland.
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Abstract: 
In order to improve the electrochemical properties of La0.94Mg0.06Ni3.49Co0.73Mn0.12Al0.20hydrogen storage alloy, the fluorination treatment was adopted. The results by X-ray diffraction and scanning electron microscopy showed that the phase composition of the alloy changed after fluorination treatment, a new phase MgF2formed, and there were some particles of MgF2on the surface of the alloy. Electrochemical studies displayed that when the concentration of NH4F was 0.3 mol/L, the maximum discharge capacity Cmaxof the alloy electrode increased from 346.4 mAh/g to 378.0 mAh/g, the capacity retention rate S50improved from 69.5% to 74.3%, the exchange current density increased from 122.3 mA/g to 188.5 mA/g, the limiting current density improved from 891.7 mA/g to 1 162.1 mA/g, the corrosion potential improved from -0.895 V to -0.849 V, and electrochemical reaction impedance reduced. © 2016, Editorial Office of FINE CHEMICALS. All right reserved.
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Abstract: 
In order to improve the electrochemical properties of the La-Mg-Ni system hydrogen storage alloy, graphene was synthesized and added into the hydrogen storage alloy La0.73Ce0.18Mg0.09Ni3.20Al0.21Mn0.10Co0.60. It was found that the alloy still retained the phase structure by X-ray diffractometer (XRD). Electrochemical studies showed that the maximum discharge capacity of these electrodes decreased slightly when the mass fraction of 1%, 2% and 5% graphene (based on the alloy) was introduced into the alloy, but the cyclic capacity retention rate after 50 charge-discharge cycles significantly enhanced from 63% to 75%, 78% and 73%, respectively. Compered with the pure alloy electrode, the electrode containing 2% of grapheme had an excellent electrochemical properties, the high rate dischargeability (HRD) at the discharge current density of 900 mA/g increased from 79.8% to 83.9%, and the exchange current density I0improved from 54 to 281 mA/g, in addition, the limiting current density ILimproved from 512 to 1 537 mA/g. Furthermore, after the addition of graphene, the anti-corrosion capability of electrodes enhanced obviously. © 2016, Editorial Office of FINE CHEMICALS. All right reserved.
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Abstract: 
The high concentration of poly(vinyl alcohol) hydrogels possesses self-healing property. However, its self-healing mechanism and the effects of the preparation conditions on the self-healing property of the hydrogel were rarely studied. In this paper, the high concentration PVA hydrogel was prepared by the freezing and thawing method. The optimum conditions were obtained by changing the preparation conditions(the PVA molecular weight, PVA concentration, freezing time, thawing time, numbers of freezing and thawing cycles, healing time, freezing temperature, etc.) and the self-healing mechanism was analyzed. The multiple self-healing performance of the hydrogel was also investigated. The results showed that the larger the molecular weight of the PVA, the better the self-healing performance of the hydrogels. The hydrogels prepared under 2h freezing and 1h thawing in only one cycle showed the best self-healing performance, and the best healing time was 12h. The PVA hydrogel could self-heal for many times. The self-healing property of the hydrogel was due to the interaction of reversible hydrogen bond, which was mainly influenced by the content of hydroxyl group and the mobility of the PVA molecules in the hydrogel. © 2016, Chemical Industry Press. All right reserved.
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Abstract: 
A Schiff base surfactant 2-octanone ethylenediamine (OED) was in this study designed to improve the performance of alkaline zinc-nickel batteries that were synthesized and characterized by IR and XRD. Electrochemical experimental results showed that addition of OED surfactant in both zinc electrode and electrolyte effectively inhibited self-corrosion of zinc electrode and improved performance of zinc-nickel battery charge and discharge. The battery capacity can keep almost 70 % of the theoretical capacity after 30 times cycles. The batteries also showed better performance, lower resistance, and longer cycle life with addition of surfactant, which can be attributed to fact that the zinc electrode surface had good adsorption capacity and coordination with zinc ions in the presence of surfactant. © 2016, Springer-Verlag Berlin Heidelberg.
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Abstract: 
The lithium-ion battery cathode materials spinel LiMn2O4, LiAl0.1Mn1.9O4and Li0.94Na0.06Al0.1Mn1.9O4materials are synthesised by sol-gel method. The structure, morphology and electrochemical performances of the aluminium and sodium co-doped materials are studied by X-ray diffraction measurement, scanning electron microscopy, and Electron diffraction spectroscopy, respectively. The results reveal that appropriate amount doping of aluminium and sodium does not change the spinel structure of LiMn2O4. Those materials have a good crystallinity and the sizes are approximately 150 nm. The initial discharge capacity of Li0.94Na0.06Al0.1Mn1.9O4is 113.8 mAh/g at 0.5 C. Compared with the rate capability of LiMn2O4, the discharge capacity of 107.5 mAh/g at 5 C for Li0.94Na0.06Al0.1Mn1.9O4has 46.8% improvement. Obviously, aluminium and sodium co-doping is a very effective way to improve LiMn2O4rate capability. © 2016 The Institution of Engineering and Technology.
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Abstract: 
Continuous injection direct rolling (CIDR) is a new technology used to form optical elements with microstructures. The best process parameters obtained in CIDR are a screw rotational velocity of 160 rpm, an injection temperature of 280 °C, an injection pressure of 12 MPa, a roller rotational velocity of 0.6 rpm, and a roller temperature of 85 °C. Polymer plates with different depth microstructures and a light guide plate (LGP) are produced by CIDR technology. Test results show that the minimum thickness of the plate is 0.621 mm; the roller velocity, roller temperature, and injection pressures all affect the copying of the microstructure; those microstructures on the plate surface were of uniform depth; replication error can be controlled to within 2 %. The LGP obtained from these experiments has good light uniformity, which proved that the technology is feasible for the production of optical elements with microstructure. © 2016, Springer-Verlag London.
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Abstract: 
The electronic properties of Boron-Nitrogen (BN) nanoribbon with Carbon (C)-chain substitution doping are investigated by performing first-principle calculations based on density functional theory. For the zigzag BN nanoribbon, the spin-unpolarized calculated results exhibit the insulator-semiconductor-metal transition with the number of substitution C-chain increasing. But for the armchair BN nanoribbon in the spin-unpolarized calculations, it is found that it appears the insulator-metal-semiconductor transition. The band gap of BN nanoribbon can be tuned according to the C-chain doping ratio. Interestingly, spin-polarized calculations exhibiting half-metallic may be tuned by changing the number of C-chain in the zigzag BN nanoribbon, opening a possibility in spintronics device based on BN nanoribbon. © 2016 Elsevier Ltd. All rights reserved.
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Abstract: 
Based on the hydrological characteristics of a rice-based irrigation system in Southern China, the SWAT (Soil and Water Assessment Tool) model was modified in order to develop the Rice Irrigation System-Soil and Water Assessment Tool (RIS-SWAT). The irrigation water movement, water balance module, and rice yield calculations of the paddy field were improved within the SWAT model. In addition, the seepage of the irrigation canal and the pond's effect on the irrigation modules were added to the RIS-SWAT. The impact of water management on the water cycle of the small watershed irrigation system (SWIS) was evaluated by conducting a scenario analysis with RIS-SWAT. The results indicated that an increase in the maximum water ponding depth of a paddy field could decrease irrigation water and rainfall loss. The canal water supply was reduced by 20%, resulting in an increase in irrigation water productivity without a reduction in the rice yield. The temporal and spatial distributions of the irrigation water in different subbasins did not significantly affect the water cycle within the SWIS. Furthermore, when the canal water supply was reduced by 20–40% and the pond water supply was increased, the rice yield was not affected. Thus, the water productivity of irrigation systems could be improved through the implementation of water management policies and practices that reduce field outflows and reuse the return flows captured by ponds. © 2016 Elsevier B.V.
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Abstract: 
Amphiphilic Janus gold nanoparticles (GNPs) are prospected to encapsulate drug molecules in cancer therapy and to serve as heterogeneous catalysts at oil/water interfaces, where Janus GNPs with different sizes are required. In this work, multiple-sized precursor GNPs were synthesized by seeded growth method protected with tris(hydroxymethyl)phosphine oxide (THPO) ligand molecule, and a ligand exchange reaction with triphenylphosphine (PPh3) at the toluene/water interface was employed to prepare amphiphilic Janus GNPs. UV-vis and transmission electron microscopy (TEM) analyses indicate that the as-prepared GNPs are nanocrystals with average diameters of 2.3 nm, 9.5 nm, 16.1 nm and 18.8 nm, respectively. Contact angle, Raman and X-ray photonic spectroscopy (XPS) analyses reveal that the self-assembled GNP films exhibit hydrophilic on one side and hydrophobic on another, owing to the adsorption of hydrophilic ligands (THPO and THP) and a similar amount of hydrophobic ligands (PPh3and PPh3O). Angle-resolved XPS analysis further demonstrates that the individual GNPs actually possess hydrophilic and hydrophobic compartments on the surface, which regularly packed by supramolecular interactions at toluene/water interface to form the self-assembled GNP films. © 2016
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Abstract: 
The pressure plate method, filter paper method, vapor equilibrium technique with saturated salt solution, transient water release and imbibition method and mercury intrusion porosimetry (MIP) tests are used to investigate the water retention behaviour and pore-size distribution of compacted complete-intense weathering mudstone specimens taken from Cenxi, Guangxi Province. Based on the results of the MIP tests experiencing two different suctions, a method for predicting the water retention curve is proposed. The test results show that the air entry value of complete-intense weathering mudstone is about 75 kPa, and the water retention curve in the full suction range can be measured by the three methods. There appears a plateau stage in SWCC. The SWCC calculated by TRIM matches the results of conventional tests. The saturated specimen exhibits a unimodal pore-size distribution, and the specimen experiencing suction of 38 MPa has a double-porosity microstructure. There are mainly intergranular pores with diameter of 102nm to 103nm in compacted samples of complete-intense weathering mudstone. With the increase of the suction, the pores in this diameter range decrease. The SWCCs fitted by Van Genuchte and Fredlund & Xing are more close to the measured results accurately, and those fitted by other models cannot match the measured water retention curve correctly in the full suction range. © 2016, Editorial Office of Chinese Journal of Geotechnical Engineering. All right reserved.
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Abstract: 
Lead-free ceramic with the composition of Bi1.34Fe0.66Nb1.34O6.35was prepared by a solid state reaction method. The phase structure, microstructure and dielectric performances of Bi1.34Fe0.66Nb1.34O6.35ceramic were systematically investigated. X-ray diffraction pattern showed that the ceramic has a cubic pyrochlore structure with a unit cell parameter of a = 10.4998 Å. When the sintering temperature was 1000 °C, the ceramic possessed excellent dielectric performance with high relative permittivity of ~165 and low dielectric loss of ~1 %. Furthermore, Bi1.34Fe0.66Nb1.34O6.35ceramic exhibits a near-zero temperature coefficient of ~+ 21 ppm/°C, which indicates that this ceramic is a promising candidate for thermally stable devices. © 2016, Springer Science+Business Media New York.
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Abstract: 
(1−x)K0.5Na0.5NbO3-xSrMnO3(0.02 ≤ x ≤ 0.08) (KNN-xSM) ceramics were fabricated by a conventional solid-state technique. X-ray diffraction of the samples revealed that the crystal structure changes from orthorhombic to tetragonal, and finally to pseudocubic symmetry with increasing x. Temperature dependence of dielectric properties showed that the temperature (Tm) corresponding to the maximum of dielectric permittivity decreased with increasing x. Two dielectric relaxation processes occurred at high temperatures, which were attributed to grain and grain boundary responses, respectively. Polarization hysteresis loops (P-E) at different electrical fields were displayed. Prmaxdegenerated with the increase of SM due to the thermally activated leakage current increases. The relationship between electrical properties and defect compensation mechanism is discussed. © 2016, The Minerals, Metals & Materials Society.
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Abstract: 
New adsorbents PAMAM-n.0TMSG (n=1,2,3,4) with thiomalic acid as functional group has been prepared based on polyamidoamine dendrimer modified silica gel and characterized with FTIR, SEM and TG. Microcolumn enrichment and measurement of Pb2+with graphite furnace atomic absorption spectroscopy (GFAAS) was investigated with PAMAM-n.0TMSG (n=1,2,3,4) as adsorbent. The adsorption conditions were optimized. The increase of grafted generation of PAMAM-n.0TMSG could effectively improved the adsorption performance of adsorbents. The adsorption capacity of adsorbents was 14.42, 16.19, 20.79 and 25.32 mg g-1respectively, With PAMAM-4.0TMSG as adsorbent, microcolumn enrichment and measurement of Pb2+with GFAAS was proposed. The relative standard deviation (R.S.D.) was 1.4% (n=11) for 0.2 μg mL-1of Pb2+. The limit of detection (LOD) of 2.9ng mL-1was achieved. The proposed column enrichment method was applied for detection of Pb2+in tap water and sea water samples successfully. © The Authors, published by EDP Sciences, 2016.
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Abstract: 
In this word, microcrystalline cellulose fibers (MCFs), extracted from sisal fibers, were treated with function end-group hyperbranched liquid crystals (HLP). This work brought some insights into the successful surface modification in epoxy composite with HLP. The HLP-MCFs/epoxy composites are studied systematically. The HLP - MCFs/epoxy composites were studied by Fourier transform infrared spectroscopy (FT-IR), polarizing microscope (POM), X-ray photoelectron spectroscopy (XPS) and mechanical properties analysis. The results reveal that the reinforcement of EP composites was carried out by adding HLP-MCFs. In particular, with 1.0 wt% filler loading, the flexural strength, tensile strength, impact strength and flexural modulus of the HLP-MCFs/EP composites were increased by 60%, 69%, 130%, and 192%, respectively. It anticipates that our current work exploits more efficient methods to overcome the few nature fiber/polymer (NPC) adhesion in the interface region and provides implications for the engineering applications of the development of NPC. © Published under licence by IOP Publishing Ltd.
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Abstract: 
A series of copolymers based on triazoloquinoxaline and fluorene derivatives have been synthesized by Suzuki polycondensation, which have aryl imine chain bridge in fluorene unit. N-(aryl)-9H-fluoren-9-imine was first synthesized and used to construct conjugated polymers, which were applied in organic photovoltaics. The thermal, electrochemical, and photovoltaic properties were characterized. These good solution-processable copolymers showed broad absorption from 350 nm to 800 nm region with the optical bandgap of ~1.55 eV. Preliminary bulk heterojunction solar cells of P3:PC61BM (1:2 w/w) exhibited maximum power conversion efficiency of 1.56% with Jscof 4.50 mA cm-2, Vocof 0.79 V, and FF of 0.44. © 2016 Elsevier B.V. All rights reserved.
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Abstract: 
Formation of hexagonal perovskite with mixed cubic and hexagonal stacking of AO3layers becomes more and more difficult when the number of layers in the stacking repeating unit increases. So far, the highest number of layers reported for twinned hexagonal perovskite is 12, with alternative 5 consecutive cubic layers and one hexagonal layer in the (ccccch)2sequence. Here, we present the unexpected formation of a 14-layer twinned hexagonal perovskite with a stacking sequence (cccccch)2for the BaO3layers on the Ba14Mn1.75Ta10.5O42(Ba8MnTa6O24) composition, the first example of twinned hexagonal perovskite with a periodicity exceeding 12-layers. The B-cation and vacancy distributions are characterized by multiple efficient and complementary techniques including neutron and synchrotron powder diffraction, scanning transmission electron microscopy-high angle annular dark field (STEM-HAADF) imaging, and electron energy loss spectroscopy (EELS) and X-ray energy dispersive spectroscopy (EDS) elemental mapping. Atomic-resolution STEM-HAADF imaging and EELS/EDS elemental mapping enables direct observation of high-spin d5Mn2+cation ordering in the d0Ta5+host, thus demonstrating the great potential of this technique for probing cation ordering and performing structure determination. Moreover, atomic mapping allows for the observation of local defect structure variants, which can be a powerful tool for future new material design. The large high-spin Mn2+cation and Ta-vacancy pair formation in face-sharing octahedral sites play key roles on both the stabilization of this 14-layer twinned hexagonal perovskite structure and the Mn2+ordering in the central corner-sharing octahedral (CSO) positions within the five-consecutive CSO layers. Compared with the 8-layer twinned Ba8ZnTa6O24material, the low quality factor in microwave frequency and enhanced ultraviolet and visible light absorption of Ba14Mn1.75Ta10.5O42as well as the photocatalytic activity on water splitting are discussed in terms of the presence of high-spin Mn2+cations in the structure. © 2016 American Chemical Society.
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Abstract: 
A new green compatibilizer named epoxidized soybean oil grafted poly(12-hydroxy stearate) (ESO-g-PHS) was successfully synthesized using 12-hydroxy stearic acid and epoxidized soybean oil (ESO). The chemical structure of ESO-g-PHS was investigated through Fourier transformed infrared spectroscopy, thermogravimetric analysis, and gel permeation chromatography. ESO-g-PHS was used as a compatibilizer to enhance the interfacial compatibility between polypropylene (PP) and microcrystalline cellulose fibers (MCF). The results showed that the impact strength and tensile strength were 33.55 and 27.57 MPa when the content loading of MCF reached 10 wt% and ESO-g-PHS was 4 wt%, which enhanced by 75.4 and 30.04 %, respectively, compared to that of composites without ESO-g-PHS. In addition, the SEM images of the fracture surfaces display that PP was highly bonded to MCF with ESO-g-PHS treated. In addition, the wide angle X-ray diffraction measurement revealed that the addition of ESO-g-PHS did not change the crystal structure of PP. Moreover, there was a slight improvement in thermal properties for PP composites with the addition of ESO-g-PHS. © 2016 Springer-Verlag Berlin Heidelberg
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Abstract: 
A novel label-free electrochemical immunoassay was developed for prostate-specific antigen (PSA) detection via using β-cyclodextrin (β-CD) assembled layer created gates for the electron transfer of probe. To construct the sensor, a gold electrode was self-assembled with monoclonal anti-PSA antibody labeled 6-mercapto-β-cyclodextrin. Interspaces among β-CD molecules in the layer were automatically formed on gold electrode, which act as the channel of the electron transfer of [Fe(CN)6]3-/4-probe. When PSA bind with anti-PSA, it can block these channels on the electrode surface due to their steric hindrance effect, resulting in the decrease in redox current of the probe. Through such a gate-controlled effect, ultra trace amount of PSA may make the currents change greatly after the immunoreaction, which enhanced the signal-to-noise ratio to achieve the amplification effect. By evaluating the logarithm of PSA concentrations, the immunosensor had a good linear response to the current changes with a detection limit of 0.3 pg/mL (S/N = 3) when PSA concentration ranged from 1.0 pg/mL to 1.0 ng/mL. The label-free immunosensor exhibited satisfactory performances in sensitivity, repeatability as well as specificity. © 2016 Elsevier B.V.
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Abstract: 
An ultrasonic extraction – gas chromatography – electron capture detector analytical method was used to measure the concentration and types of organochlorine (OC) pesticides in sediment to obtain a better understanding of the characteristics and hidden ecological risks associated with OC pesticide exposure in surface sediment of the Qingshitan Reservoir. Fifteen types of OC pesticides were detected in the sediment, and the sum concentration of these chemicals was in the 149.32–490.19 ng/g range (mean value: 319.39 ng/g). The concentrations of detected OC pesticides occurred in the following order: hexachlorohexanes (HCHs) (mean value: 200.17 ng/g) > DDTs (mean value: 36.92 ng/g) > heptachlors (mean value: 32.74 ng/g) > methoxychlor (mean value: 24.13 ng/g). There was a 100% detection rate for HCH isomers, and their concentrations occurred in the following order: β-HCH > δ-HCH > γ-HCH > α-HCH. β-HCH was the main component of HCHs. Ratios between α-HCH/γ-HCH and β-/(α+γ)-HCH were used to investigate the sources of pollution. Most of the surveyed areas were polluted by lindane, which originated from past pesticide residue usage, and no new inputs of HCHs were found. DDT was the major component of the DDTs, and accounted for 52%–87% of the DDTs. The ratios of (DDE+DDD)/DDT at all sample collection points were less than 1, indicating that degradation rate of DDTs in sediment was low and there was a new input of DDTs in these surveyed areas. The ratio of DDD/DDE was less than 1 at most of the sample collection points, indicating that the degradation of DDT in the sediments primarily took place under aerobic conditions. Comparison of OC pesticide residual levels in the underwater sediment collected at the Qingshitan Reservoir to other states and countries showed the pollution level of these chemicals of the Qingshitan Reservoir was relatively high. The ecological risk was assessed based on guideline values of effects range-low (ERL) and effects range-medium (ERM). The results showed that DDD, DDE, DDTs and endrin residues in the sediment posed a moderate ecological risk, but DDT and γ-HCH showed high ecological risk. These OC pesticides might adversely affect biological systems, and need to be addressed. © 2016 Taylor & Francis.
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Abstract: 
This study used hydroponics with different copper (Cu) concentrations to assess metal accumulation and growth in two different populations of Leersia hexandra Swartz, one obtained from a contaminated area (CP) and the other from a non-contaminated area (NCP). Data demonstrated that Cu exerted a lesser effect on the biomass of CP than NCP. The root and shoot biomass measurements of CP were significantly higher than those noted at NCP. Copper concentration in the tissues of L. hexandra from CP increased markedly correlated with the concentration of metal in the culture solution, and this trend was stronger than that in NCP. Copper concentrations in roots and shoots were significantly higher in CP than NCP. As Cu stress levels in the culture solution rose, the transport coefficient of both populations decreased. Furthermore, the coefficient of CP was significantly higher than NCP. At a Cu concentration of 38.4 mg/L, the transfer factor value of CP is 40% higher than NCP. In summary, CP showed higher accumulation and resistance to Cu compared with NCP. © 2016 Taylor & Francis.
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Abstract: 
Cardanol-graft-liquid nitrile rubber(LNBR) was prepared by solution grafting method firstly, and then phenolic resin (PF) was modified with LNBR and C-g-LNBR via in-situ polymerization, finally, the friction materials were fabricated using modified PF as matrix resins by compression-moulding. C-g-LNBR was characterized by FT-IR and weighting method. The dispersion of rubber phase in the matrixes was observed by optical microscope(OM), thermal properties of matrixes were analyzed by DSC and TG, mechanical and tribological properties of friction materials were also studied, and worn surfaces were observed by SEM. The results show that grafting reaction takes place between cardanol and LNBR, the extent of grafting is 4.22%. The dispersion of 2% C-g-LNBR in the matrix is better than 2% LNBR, Tcureof 2%-C-g-LNBR/PF decreases by 3.3℃ and 2.6℃, respectively, compared with pure PF and 2%-LNBR/PF. Besides, the impact strength of 2%-C-g-LNBR/PF based friction material increases by 14.8% and 7.3%, and its specific wear rate reduces by 13.6% and 15.4%, separately. In addition, the observation of SEM micrographs indicates that the pits of worn surface of 2%-C-g-LNBR/PF based friction material reduce obviously and the continuity of its worn surface is better than that of other friction materials. © 2016, Editorial Board of Polymer Materials Science & Engineering. All right reserved.
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Abstract: 
Near-infrared quantum dots have unique optical properties, such as high fluorescence quantum yield, long fluorescent life, tunable fluorescence emission wavelength, half peak width and large stokes shift, resisting light bleaching etc. The advantage of “near infrared biological window” gives them great potential application value in biological fluorescent tags, solar cells, quantization calculation, photocatalysis, chemical analysis, food detection, vivo imaging and other fields. At present, the luminescence mechanism research of near-infrared quantum dots is still not comprehensive enough. In this paper, the luminescent principle of three different types of near-infrared quantum dots is summarized, including core/shell structure quantum dots (CdTe/CdSe, CdSe/CdTe/ZnSe, etc), ternary quantum dots (Cu-In-Se, CuInS2, etc) and doped quantum dots (Cu∶InP, etc). The luminescence mechanism of Type Ⅱ core/shell structure is most likely to attribute to the interband recombination luminescence, the ternary structure of quantum dots light emitting mechanism is considered to be due to the intrinsic structure defects, and the luminescence mechanism of doped quantum dots is deemed to result from the impurity defects. The existing problems of near-infrared luminescent principle of quantum dots are also discussed and their development tendency is explored t in this review. A systematic study of luminescence mechanism of near-infrared quantum dots will not only help to understand the luminescent properties of near infrared quantum dots, but also contribute to improve the synthesis methods of quantum dots with similarly high quality. © 2016, Peking University Press. All right reserved.

Number of references: 
49

Main heading: 
Semiconductor quantum dots

Controlled terms: 
Chemical analysis -  Chemical detection -  Defects -  Doping (additives) -  Epitaxial growth -  Fluorescence -  Infrared devices -  Light -  Light emission -  Luminescence -  Nanocrystals -  Optical properties

Uncontrolled terms: 
Core/shell structure -  Donor acceptors -  Impurity defects -  Interband recombination -  Near-infrared quantum dots

Classification code: 
714.2Semiconductor Devices and Integrated Circuits -  741.1Light/Optics -  761Nanotechnology -  801Chemistry -  802.3Chemical Operations -  951Materials Science

DOI: 
10.3964/j.issn.1000-0593(2016)07-2059-07

Database: 
Compendex

70. 

Accession number: 
20161802329979

Title: 
First-Principles Study of the Geometric and Electronic Structures of Zinc Ferrite with Vacancy Defect

Authors: 
Yao, Jinhuan1 Author Email; Li, Yanwei1 Author Email; Li, Xuanhai2; Zhu, Xiaodong3
Author affiliation: 
1 Guangxi Key Laboratory of Electrochemical and Magneto-Chemical Functional Materials, College of Chemistry and Bioengineering, Guilin University of Technology, Guilin; 541004, China


2 School of Chemistry and Chemical Engineering, Guangxi University, Nanning; 530004, China


3 The Natural Science Research Center, Academy of Fundamental and Interdisciplinary Sciences, Harbin Institute of Technology, Harbin; 150001, China

Corresponding author: 
Yao, Jinhuan (yaojinhuan@126.com)

Source title: 
Metallurgical and Materials Transactions A: Physical Metallurgy and Materials Science

Abbreviated source title: 
Metall Mat Trans A Phys Metall Mat Sci

Volume: 
47

Issue: 
7

Issue date: 
July 1, 2016

Publication year: 
2016

Pages: 
3753-3760

Language: 
English

ISSN: 
10735623

CODEN: 
MMTAEB

Document type: 
Journal article (JA)

Publisher: 
Springer Boston

Abstract: 
The effects of Zn-vacancy (Zn7Fe16O32), Fe-vacancy (Zn8Fe15O32), and O-vacancy (Zn8Fe16O31) on the geometric and electronic structures of normal spinel ZnFe2O4(Zn8Fe16O32) are studied by using a first-principles method based on density functional theory (DFT) at a generalized gradient approximation (GGA) level. Compared with perfect ZnFe2O4, the lattice parameters of ZnFe2O4with Zn-vacancy or Fe-vacancy increase slightly, while the lattice parameters of ZnFe2O4with O-vacancy decrease significantly. All the vacancy defects induce the distortion of the unit cell structure, especially for the O-vacancy. Zn-vacancy, Fe-vacancy, and O-vacancy in ZnFe2O4cannot be formed spontaneously, but Zn-vacancy is the most prone to form, followed by Fe-vacancy and O-vacancy under the condition of external energy supply. Zn-vacancy, Fe-vacancy, and O-vacancy change the properties of ZnFe2O4from a semiconducting character to a metallic character. Either ZnFe2O4or ZnFe2O4has various vacancy defects, the strength of the O-Zn bond is stronger than that of the O-Fe bond, and both of them have a covalent bond character. Zn-vacancy enhances the strength of O-Fe bonds and slightly weakens the strength of O-Zn bonds around Zn-vacancy. Fe-vacancy induces a significant increase of the strength of O-Fe bonds and O-Zn bonds around Fe-vacancy. O-vacancy leads to a significant decrease in the strength of O-Zn bonds and to a slight increase in the strength of O-Fe bonds around O-vacancy. © 2016, The Minerals, Metals & Materials Society and ASM International.

Number of references: 
30

Main heading: 
Vacancies

Controlled terms: 
Defects -  Density functional theory -  Electronic structure -  Lattice constants -  Zinc -  Zinc compounds

Uncontrolled terms: 
External energy -  First principles method -  First-principles study -  Generalized gradient approximations -  Normal spinel -  Vacancy Defects -  Zinc ferrite -  Zn vacancies

DOI: 
10.1007/s11661-016-3520-9

Database: 
Compendex

71. 

Accession number: 
20162802589926

Title: 
Castor oil-stabilized magnetic Fe3O4and luminescent ZnO nanocrystals: One-step green synthesis and application for polymer composites

Authors: 
Zhou, Li1 Author Email; He, Benzhao1; Wu, Fangming1; Wu, Jia2
Author affiliation: 
1 Guangxi Ministry-Province Jointly-Constructed Cultivation Base for State Key Laboratory of Processing for Non-ferrous Metal and Featured Materials, College of Materials Science and Engineering, Guilin University of Technology, Guilin; 541004, China


2 College of Continuing Education, Guilin University of Technology, Guilin; 541004, China

Corresponding author: 
Zhou, Li (zhouli@glut.edu.cn)

Source title: 
Advanced Powder Technology

Abbreviated source title: 
Adv Powder Technol

Volume: 
27

Issue: 
4

Issue date: 
July 1, 2016

Publication year: 
2016

Pages: 
1839-1844

Language: 
English

ISSN: 
09218831

E-ISSN: 
15685527

CODEN: 
APTEEE

Document type: 
Journal article (JA)

Publisher: 
Elsevier B.V.

Abstract: 
In this paper, we report for the first time that metal oxide nanocrystals (MONs) including magnetic Fe3O4and luminescent ZnO nanocrystals can be facilely synthesized through a one-step reaction by using castor oil (CO) as both stabilizer and reaction solvent. The obtained MONs with relatively uniform size (2–5 nm) show high solution dispersibility and stability. The existence of CO components on the surfaces of MONs was confirmed by thermogravimetric analysis and FTIR characterizations. Benefiting from the presence of CO components, the MONs possess multiple surface hydroxyl groups that can be easily tailored. Moreover, the MONs exhibit favorable compatibility with polymer (e.g., poly(ethylene-co-vinyl acetate)) and can not only endow the polymer with magnetic or luminescent properties but also enhance the UV-shielding and mechanical properties of polymer. Considering the simple synthetic process and robust performance of the MONs, this study may open up new opportunities for the practical applications of MONs. © 2016 The Society of Powder Technology Japan
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Abstract: 
La2-xBixTi2O7solid solutions with x ranging from 0.05 to 0.3 were formed through bismuth substitution. Dense and textured ceramics were fabricated by spark plasma sintering. Dielectric spectra indicated an increase in the room-temperature dielectric constant accompanied by a significant drop in the loss tangent as the bismuth content increased. The enhancement in dielectric properties was attributed to the high polarizability of the Bi3+ion with a lone electron pair. The Curie temperature (Tc) was decreased whereas the d33value was enhanced. A textured ceramic, Bi0.1La1.9Ti2O7, with Tc∼1395±5, and d33∼3.6±0.1 pC/N was obtained. Complex impedance analysis confirmed the phase transition from orthorhombic Cmc21to monoclinic P21in x=0.2 at ∼800 °C. The observed dielectric relaxation in the temperature range 600-1000 °C was ascribed to originate from the Maxwell-Wagner effect. © 2016 Elsevier Ltd and Techna Group S.r.l.
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Abstract: 
A temperature stable low-firing microwave dielectric ceramic Ba2LaV3O11was prepared by the conventional solid state reaction method. Excellent microwave dielectric properties were obtained in Ba2LaV3O11ceramic sintered at 840 °C, with a permittivity of 12.8, a quality factor of 31,800 GHz (at 9.9 GHz), and a temperature coefficient of resonance frequency of -14 ppm/°C. Ba2LaV3O11ceramic was found to be chemically compatible with silver at 840 °C based on XRD and EDS analysis of the co-fired sample with 20 wt% silver powders. All the results indicate that the Ba2LaV3O11ceramic might be a promising candidate for low temperature cofired ceramic technology. Further, the effects of ionic polarizability, packing fraction and bond valence on the microwave dielectric properties of Ba2MV3O11(M = La and Bi) ceramics were discussed. © 2016 Elsevier Ltd.
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Abstract: 
The effect of Ca content on the CO2methanation performance of the NiCa/AC catalysts was studied in detail. The addition of Ca can effectively restrain the growth of NiO nanoparticles and improve the dispersion of NiO. The results showed that the NiCa/AC catalysts with a nickel content of 15 wt.% had better catalytic activities than that of pure Ni/AC, and the modified catalyst with 10 wt.% Ca had the highest catalytic activity among the tested catalysts. © 2016 Taylor & Francis Group, LLC.
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Abstract: 
The development of new energy, which is represented by solar energy, has become a research hotspot as the energy crisis is becoming more and more urgent nowadays. Organic semiconductor materials are of great potential and prospect in the field of solar cells due to their low cost, high plasticity and excellent performance. The development of excellent performance, low cost and good stability of organic electron transport materials is an important part in the field of solar cells. This paper summarizes the recent research progress of organic electron transport mate-rial, and development trend, in accordance with its molecular structure divided into the following five categories: fullerene and its derivatives, conjugated π system, non-conjugated π system, modified materials, carbon nano mate-rials. This article introduces its structure characteristics, discusses its presence in solar cell applications and the methods to solve the problems, summarizes the latest research achievements in this field. Finally, we summarize the research direction of the development of new emerging highly efficient organic electron transport materials. © 2016, Materials Review Magazine. All right reserved.
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Abstract: 
To solve problems that existed in wired water monitoring system, such as high cost and restricted monitoring water range, a kind of Lijiang River water environment monitoring system is designed based on WSN. In order to ensure long survival time of the sensor node and a high performance of routing node, MSP430 and ARM32F107 processor are employed respectively. After preprocessing data, MU709 3G module will upload them to the remote data management center. Test results show that the system runs stably, its measurements are accurate and reliable, thus the system is suitable for harsh conditions. © 2016 IEEE.
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Abstract: 
The vector control system of permanent magnet synchronous motor based on sliding mode observer (SMO) is studied in this paper. On the basis of analyzing the traditional sliding mode observer, an improved sliding mode observer is proposed. Firstly, by using the hyperbolic tangent function instead of the traditional symbol function, the chattering of the system is suppressed. Secondly, a low pass filter which has the variable cutoff frequency along with the rotor speed is designed to reduce the phase delay. Then, by using Kalman filter, it could make back EMF information more smoothly. Finally, in order to obtain accurate position and velocity information, the method of phase-locked loop (PLL) is proposed to estimate the position and speed of the rotor. The simulation results show that the new algorithm can not only improve the accuracy of the position and speed estimation of the rotor but reduce the chattering of the system. © 2016 IEEE.
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Abstract: 
Fluorescent carbon dots (CDs) hold great promise for a myriad applications due to their fascinating attributes. However, the development of CDs with high fluorescence quantum yield (QY) and unique surface property is still in its infancy. Herein, we report a simple and green strategy to produce water-soluble nitrogen-doped CDs (N-CDs) via the one-pot hydrothermal carbonization of the mixture of natural peach gum polysaccharide (PGP) and ethylenediamine. The resulting N-CDs exhibit a remarkably enhanced QY (28.46%) as compared with that of undoped CDs (5.31%). In addition, the N-CDs show stable fluorescence against ionic strength variation and pH change. Preliminary biological studies reveal that N-CDs possess low cytotoxicity and high fluorescent contrast in cells. Moreover, we present here for the first time that the obtained N-CDs can exhibit a fast and highly sensitive and selective fluorescence quenching effect toward Au3+ions. The detection limit can reach 6.4 × 10-8M, which compares favorably to other reported fluorescent probes. We have also demonstrated that the N-CDs can be employed to sense Au3+ions in real river water. Considering the easy synthetic process and excellent performance of the N-CDs, this investigation opens up new opportunities for preparing high-quality fluorescent CDs to meet the requirement of many applications. © 2016 American Chemical Society.
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Abstract: 
A giant magnetoresistance (GMR) device formed by depositing two parallel nanosized ferromagnetic strips on top of a semiconductor heterostructure has been proposed theoretically (Zhai et al. in Phys Rev B 66:125305, 2002). For the sake of manipulating its performance, we introduce a tunable δ-potential into this device with the help of atomic-layer doping techniques such as molecular beam epitaxy (MBE) or metal-organic chemical-vapor deposition. We investigate theoretically the impact of such δ-doping on the magnetoresistance ratio (MR) of the GMR device. We find that, although the δ-doping is embedded in the device, a considerable GMR effect still exists due to the significant difference in electronic transmission between parallel (P) and antiparallel (AP) configurations. Moreover, the calculated results show that the MR of the GMR device varies sensitively with the weight and/or position of the δ-doping. Thus, the GMR device can be controlled by changing the δ-doping to obtain an adjustable GMR device for magnetoelectronics applications. © 2016, The Minerals, Metals & Materials Society.
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Abstract: 
Two novel low-firing microwave dielectric ceramics ACa2Mg2V3O12(A=Li, K) were prepared using the solid state reaction method. The phase composition, sintering behavior, and microwave dielectric properties were investigated. X-ray diffraction (XRD) analysis showed that both ceramics crystallized into a cubic garnet structure. Both ceramics were well densified at temperatures lower than 960 °C. LiCa2Mg2V3O12ceramic sintered at 940 °C with relative density of ∼96.3% obtained the optimum microwave dielectric properties with r∼9.8, Q×f ∼24,900 GHz (at 11.0 GHz), τf∼+259.2 ppm/°C. For KCa2Mg2V3O12, the ceramic sintered at 900 °C had a relative density of ∼96.1%, a relative permittivity (r) ∼10, a quality factor (Q×f) ∼30,330 GHz and a large positive temperature coefficient of resonance frequency τf∼+190.9 ppm/°C. Both ACa2Mg2V3O12(A=Li, K) ceramics were chemically compatible with Ag electrodes. The large positive τfof LiCa2Mg2V3O12ceramic could be compensated by forming sold solution with NaCa2Mg2V3O12, and improved properties with a near-zero τf=+2 ppm/°C, r=9.9, Q×f=45,500 GHz was obtained for 0.16LiCa2Mg2V3O12-0.84NaCa2Mg2V3O12ceramic sintered at 920 °C for 4 h. © 2016 Elsevier Ltd and Techna Group S.r.l. All rights reserved.
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Abstract: 
(1 − x)ZnAl2O4-xLi4/3Ti5/3O4(ZALT) (x = 0.2, 0.4, 0.6, 0.8) microwave dielectric ceramics were prepared by a solid state reaction method. The preparation, sintering behavior, phase composition and microwave dielectric properties of ZALT ceramics were investigated. ZnAl2O4could not form a solid solution with Li4Ti5O12. With x increasing from 0.2 to 0.8, the phase compositions of ZALT ceramics changed: (ZnAl2O4and Li2ZnTi3O8, x = 0.2, 0.4) → (ZnAl2O4, Li2ZnTi3O8and Li4Ti5O12, x = 0.6) → (Li2ZnTi3O8and Li4Ti5O12, x = 0.8), and the main phase changed from ZnAl2O4(x = 0.2, 0.4) to Li2ZnTi3O8(x = 0.6, 0.8). With increasing x values, the sintering temperature was reduced from 1250°C to 1100°C. ZALT ceramics exhibited microwave dielectric properties with Εrof 13.0–29.0, Q × f values of 30,220–65,580 GHz and τfvalues of −51.4 ppm/°C to −20.9 ppm/°C. © 2016, The Minerals, Metals & Materials Society.
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Abstract: 
In this work, a magnetic metal–organic framework designated as MIL-100(Fe) was prepared and applied as a magnetic solid-phase extraction sorbent for the determination of trace polycyclic aromatic hydrocarbons in environmental water samples by coupling with high-performance liquid chromatography and fluorescence detection. The magnetic microspheres exhibited large surface areas and high extraction ability, making them excellent candidates as sorbents for enrichment of trace polycyclic aromatic hydrocarbons. Under the optimized experimental conditions, good sensitivity levels were achieved with low detection limits ranging from 32 to 2110 pg/mL and good linearities with correlation coefficients higher than 0.9990 for the investigated 13 polycyclic aromatic hydrocarbons. The proposed method has been validated in the analysis of real water samples with mean recoveries in the range of 81.4–126.9% at four spiked levels and the relative standard deviations in the range of 1.3–17.0%. The magnetic MIL-100(Fe) microspheres were stable enough for 150 extractions without a significant loss of extraction performance. © 2016 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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Abstract: 
To study the shear performance of high-strength reinforced reactive powder concrete simply supported beams without stirrups, based on the test results of four RPC beams' shear failure experiment under concentrated load, the influence of steel fiber volume ratio on diagonal crack development pattern, load-deflection curves, shear toughness of beams and diagonal crack width is analyzed. Results show that steel fiber can reduce the diagonal crack spacing, increase the shear-compression zone height, and improve the shear ductility of the beam. Steel fiber has less effect on shear toughness of beams at the initial stage of loading, but it has great effect on shear toughness of beams after the initial yield point. The greater the steel fiber volume ratio is, the smaller the diagonal crack width and the greater the peak load are. Its influence on peak load is more obvious than the effect on mid-span deflection. © 2016, Engineering Mechanics Press. All right reserved.
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Abstract: 
Effects of particle size on CH4and CO2adsorption and desorption characteristics of coals are investigated at 308 K and pressures up to 5.0 MPa. The gas adsorption and desorption isotherms of coals with particle sizes ranging from 250 μm to 840 μm are measured via the volumetric method, and the Langmuir model is used to analyse the experimental results. Coal particle size is found to have an obvious effect on the coal pore structure. With the decrease of coal particle size in the process of grinding, the pore accessibility of the coal, including the specific surface area and pore volume, increases. Hence, coal with smaller particle size has higher specific surface area and higher pore volume. The ability of adsorption was highly related to the pore structure of coal, and coal particle size has a significant influence on coal adsorption/desorption characteristics, including adsorption capacity and desorption hysteresis for CH4and CO2, i.e., coal with a smaller particle size achieves higher adsorption capacity, while the sample with a larger particle size has lower adsorption capacity. Further, coal with larger particle size is also found to have relatively large desorption hysteresis. In addition, dynamic adsorption performances of the samples are carried out at 298 K and at pressures of 0.1 MPa and 0.5 MPa, respectively, and the results indicate that with the increase of particle size, the difference between CO2and CH4adsorption capacities of the samples decreases. © 2016 Chinese Physical Society and IOP Publishing Ltd.
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Abstract: 
The shallow landslides are often triggered by heavy rainfall in weathered granite soil slopes. These slope failures usually occur in a strongly weathered granite layer which has a big pore size. These can cause great casualties and property losses. Through field investigation and laboratory experiments, the effect of saturation on the shear strength of highly weathered soils and completely weathered granite soils taking from the intersection of Yulin and Wuzhou are investigated. It is found that there exists an "optimal saturation" at which the shear strength of the soil reaches the maximum. The influence of saturation on both cohesion and internal friction angle does not show a unique trend. It is also shown that the cohesion is significantly effect by the saturation of the soils; but the friction angle is not. Completely weathered granite soils and the highly weathered granite soils are significantly different in their lithological, composition, construction and shear properties. The characters of the highly weathered soil and completely weathered granite soil are significantly different, especially in the relationship between saturation and shear strength.Based on the analysis of cementation effect and the principles of matric suction, a sound explanation for the mechanisms underlying the above-observed discrepancy is provided. © 2016, Science Press. All right reserved.
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Abstract: 
The Napo area in the western Guangxi province, South China, is located in the southwestern margin of the South China Block, and to the north of the North Vietnam Block. The Upper Permian mafic rocks well crop out in the west-southwest of Napo County, and are composed of layered, sub-volcanic diabases and orbiculite. Geochemically, the Napo mafic rocks can be subdivided into two groups: high-Ti group (TiO2>2.8%, Ti/Y>500) and low-Ti group. The high-Ti group is mainly composed of alkaline basalts, and the low-Ti group of tholeiite. The high-Ti rocks have lower SiO2, MgO, higher FeOt, P2O5than the low-Ti ones. The high-Ti group shows an enrichment of LILE, HFSE, and significant fractionation between LREE and HREE, akin to ocean island basalts (OIB), suggestive of an affinity with the Emeishan high-Ti basalts. In contrast, the low-Ti rocks display relatively higher SiO2, MgO, lower FeOt, P2O5, enriched LILE, depleted Nb, Ta, and relatively flat REE patterns, indicative of island-arc geochemical signatures. The trace element ratios and the tectonic discrimination diagrams indicate that the Napo high-Ti mafic rocks were most likely derived from the enriched OIB mantle source, while the low-Ti group showed the transitional features from OIB- to island arc-like signatures. Integrating the geochemistry and regional geological background, we suggest that the Napo high-Ti mafic rocks were probably related to the Emeishan mantle plume magmatism; however, the low-Ti mafic rocks were possibly produced by interaction between the subducting Paleotethyan slab and the Emeishan mantle plume. © 2016, Science Press. All right reserved.
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Abstract: 
Lead-free (1−x)Ba0.8Ca0.2TiO3–xBi(Mg0.5Zr0.5)O3[(1−x)BCT–xBMZ, 0 ≤ x ≤ 0.3] ceramics were fabricated via a conventional solid-state reaction method. The structure and dielectric properties of BCT–BMZ ceramics were systematically investigated. X-ray diffraction patterns and Raman spectra show that a systematically structural change form a tetragonal to pseudo-cubic phase occurred at about x = 0.06–0.08. As x values increased to 0.3, the temperature stability of permittivity of ceramics was markedly increased (ΔΕ/Ε27 °C ≤ ±15 %) and low dielectric loss (≤2 %) was obtained over a wide temperature range from 27 to 290 °C at 1 kHz. These results indicate that (1−x)BCT–xBMZ ceramics are promising candidates for thermally stabile devices. © 2016, Springer Science+Business Media New York.
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Abstract: 
CdS nanoparticles with high uniformity have been synthesized through a new liquid–liquid approach, using dimethyl sulfoxide and the mixture of oleyl amine and oleic acid as separate solvents, more convenient inorganic cadmium salt as cadmium source, and sulfur powder as sulfur source. The process can be conducted under mild conditions. It is found that the initial Cd/S molar ratio of precursor plays important role in controlling particle size. Higher concentration of sulfur precursor results in the larger particle size. The obtained colloidal CdS nanocrystals show obvious absorption and fluorescence in visible light region. When using methylene blue as degradation agent, the obtained CdS nanoparticles exhibit high photocatalytic ability. © Springer Science+Business Media New York 2016.
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Abstract: 
A new low-temperature sintering microwave dielectric ceramic with the composition of Li4Ti5O12was prepared by a solid-state reaction method. The ceramic was well densified at ∼925 °C and possessed excellent microwave dielectric properties with a moderate relative permittivity of ∼30.1, a Q×f value of 29,530 GHz (at ∼7 GHz), and a negative temperature coefficient of resonant frequency of -15.0 ppm/°C. When the sintering temperatures increased from 875 °C to 1050 °C, the τfvalues of ceramics changed from -16.7 ppm/°C to +5.9 ppm/°C. X-ray diffraction (XRD) patterns and scanning electron microscopy (SEM) were employed to study the phase composition and microstructure of the ceramic. Especially, the ceramic presented good chemical compatibility with silver powders, indicating that Li4Ti5O12ceramic was a promising candidate for low temperature cofired ceramic devices. © 2016 Elsevier Ltd and Techna Group S.r.l. All rights reserved
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Abstract: 
The methods for the delivery of theranostic agents across the blood-brain barrier (BBB) are highly required. Superparamagnetic iron oxide nanoparticles (SPIONs) coated with PEG (poly(ethylene glycol)), PEI (poly(ethylene imine)), and Tween 80 (polysorbate 80) (Tween-SPIONs) were prepared. We demonstrate the effective passage of tail-vein-injected Tween-SPIONs across normal BBB in rats under an external magnetic field (EMF). The quantitative analyses show significant accumulation of SPIONs in the cortex near the magnet, with progressively lower accumulation in brain tissues far from the magnet. A transmission electron microscopy picture of an ultrathin section of the rat brain displays Tween-SPIONs crossing the BBB. The comparative study confirms that both the Tween-80 modification and EMF play crucial roles in the effective passage of SPIONs across the intact BBB. However, the magnetic force alone cannot drag the SPIONs coated with PEI/PEG polymers through the BBB. The results indicate the Tween-SPIONs cross the BBB via an active penetration facilitated by EMF. This work is encouraging for further study on the delivery of drug or diagnostic agents into the parenchyma of the brain for dealing with neurological disorders by using Tween-SPIONs carriers under EMF. © 2016 American Chemical Society.
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Abstract: 
Amidoxime-functionalized mesoporous silica was synthesized with tetraethylorthosilicate and 2-cyanoethyl triethoxysilane as silicon source, potassium chloride as the crystal structure directing agent and poly (ethylene glycol)-poly (propylene glycol)-poly (ethylene glycol) three block copolymers as template. The structure of the samples, pore properties and chelating function groups were characterized by X-ray powder diffraction (XRD), Fourier-transform infrared spectroscopy (FT-IR), N2adsorption desorption isotherms and elemental analysis. XRD spectra and N2physical adsorption-desorption results indicate that amidoxime functioned mesoporous silica has ordered two-dimensional hexagonal structure with average pore size of 3.96 nm and specific surface area of 435 m2/g. FT-IR spectra shows that cyano is introducted into silica and converted into amidoxime successfully. Amidoxime concentration is about 1.6 mmol/g by elemental analysis and Zeta potential analysis results show that the adsorbent is electronegative. Compared with the Cu2+adsorption capacities of unmodified silica material (SBA-15) and cyano functionalization of porous silicon oxide (CN-SBA-15), the adsorption capacity of AO-SBA-15 increases by 2 fold and 3.6 fold, respectively. This shows that with the introduction of amidoxime chelating function groups, affinity performance of SBA-15 to the copper ions are markedly improved. © 2016, Science Press. All right reserved.
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Abstract: 
Large scale B4C nano-powders were synthesized via a novel ball milling assisted reaction coupling self-propagating high temperature synthesis method using Mg, B2O3and CH2H3Cl as the starting materials. The XRD, FTIR, Raman, EDX, FSEM, TEM, HRTEM and SAED were used to characterize the B4C samples. The optimum endothermic rate was 35%, when the samples presented fine and uniform regular morphology with an average particle diameter of about 100 nm. In addition, the reaction coupling principle, possible chemical reaction mechanism and the effects of the endothermic reaction rate were also discussed. Moreover, the commercial B4C (C-B4C) and homemade B4C (H-B4C) ceramics were prepared by spark-plasma sintering method at 1700 °C under 30 Mpa. Compared with the C-B4C ceramic, the values of relative density, vickers hardness and fracture toughness of the H-B4C ceramic were increased by 2.1%, 9.2% and 20.1%, respectively, demonstrating high sintering activity of the homemade B4C nano-powders. © 2016 Elsevier Ltd and Techna Group S.r.l.
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Abstract: 
In this paper, a delayed Gompertz model with Holling-IV type function response and impulsive effects at different moment on the prey is proposed. By using impulsive comparison theorem, the stroboscopic mapping and some analysis techniques, the existence and global attractivity of the predator-extinction periodic solution are investigated. Sufficient conditions of the permanence of this system are also obtained. Examples and numerical simulations are shown to verify the validity of our results. © Korean Society for Computational and Applied Mathematics 2015.
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Abstract: 
According to the dynamic heterogeneous spatial information plotting data, this paper presented a new integration method about dynamic heterogeneous spatial data, studied the spatial information plotting object and established the semantic ontology database. It declared the mapping rules in ontology, solved the semantic differences of spatial information plotting objects and finished the automatic or semi-automatic integration of plotting content to integrated automatic or semi-automatic of the content for different plotting situations(same name of different place, different name of same place etc) and different plotting data types(text, images, sound, video etc). So it has great significance to enhance the efficiency of the plotting data integration. © 2016 Owned by the authors, published by EDP Sciences.
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Abstract: 
In present study, an approach to further improve the sintering ability and microwave dielectric properties of LiZnNbO4(LZN) ceramics was reported. For the conventional ceramic technique (abbreviated as LZN1), the raw materials of Li2CO3, ZnO and Nb2O5were directly used without further processing, while those for LZN2were ball milled before mixing. The powders from LZN2tends to be smaller and uniform and the ceramic has higher densities than that of LZN1at low sintering temperatures (<980°C), which significantly improves the microwave dielectric properties of LZN ceramic. In addition, in a wide sintering temperatures range (980°C-1100°C), LZN2keeps a stable permittivity of Εr∼ 15 and quality factor of Q × f ∼ 60000 GHz (at ∼9 GHz). Especially, LZN2ceramic sintered at 1070°C exhibits very good microwave dielectric performance with Εr= 15.6, Q × f = 85,310 GHz (at ∼9.1 GHz), τf= -63.7 ppm/°C, indicating that the pretreatment of raw materials is a simple and an effective strategy to obtain a dense LZN ceramic with more excellent dielectric properties and stability. © 2015 Elsevier B.V. All rights reserved.

Number of references: 
35

Main heading: 
Dielectric properties

Controlled terms: 
Ceramic materials -  Dielectric materials -  Firing (of materials) -  Microstructure -  Microwaves -  Niobium compounds -  Niobium oxide -  Permittivity -  Processing -  Sintering

Uncontrolled terms: 
Ceramics -  Enhanced sintering -  Low firing -  Low sintering temperature -  Microwave dielectric properties -  Microwave dielectrics -  Pretreatment of raw materials -  Sintering temperatures

Classification code: 
708.1Dielectric Materials -  711Electromagnetic Waves -  804Chemical Products Generally -  812.1Ceramics -  913.4Manufacturing -  931.2Physical Properties of Gases, Liquids and Solids -  951Materials Science

Numerical data indexing: 
Frequency 6.00e+13Hz, Temperature 1.25e+03K to 2.73e+02K, Temperature 1.34e+03K

DOI: 
10.1016/j.jallcom.2015.12.221

Database: 
Compendex

96. 

Accession number: 
20155001671456

Title: 
Naked-eye quantitative aptamer-based assay on paper device

Authors: 
Zhang, Yun1 Author Email; Gao, Dong1; Fan, Jinlong1; Nie, Jinfang1 Author Email; Le, Shangwang1; Zhu, Wenyuan1; Yang, Jiani1; Li, Jianping1
Author affiliation: 
1 Guangxi Key Laboratory of Electrochemical and Magnetochemical Function Materials, College of Chemistry and Bioengineering, Guilin University of Technology, Guilin, PR, China

Corresponding author: 
Zhang, Yun (zy@glut.edu.cn)

Source title: 
Biosensors and Bioelectronics

Abbreviated source title: 
Biosens. Bioelectron.

Volume: 
78

Issue date: 
April 15, 2016

Publication year: 
2016

Pages: 
538-546

Language: 
English

ISSN: 
09565663

E-ISSN: 
18734235

CODEN: 
BBIOE4

Document type: 
Journal article (JA)

Publisher: 
Elsevier Ltd

Abstract: 
This work initially describes the design of low-cost, naked-eye quantitative aptamer-based assays by using microfluidic paper-based analytical device (μPAD). Two new detection motifs are proposed for quantitative μPAD measurement without using external electronic readers, which depend on the length of colored region in a strip-like μPAD and the number of colorless detection microzones in a multi-zone μPAD. The length measuring method is based on selective color change of paper from colorless to blue-black via formation of iodine-starch complex. The counting method is conducted on the basis of oxidation-reduction reaction between hydrogen peroxide and potassium permanganate. Their utility is well demonstrated with sensitive, specific detection of adenosine as a model analyte with the naked eye in buffer samples and undiluted human serum. These equipment-free quantitative methods proposed thus hold great potential for the development of more aptamer-based assays that are simple, cost-efficient, portable, and user-friendly for various point-of-care applications particularly in resource-constrained environments. © 2015 Elsevier B.V.
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Abstract: 
A new diamine monomer, 3,3′-diisopropyl-4,4′-diaminophenyl-4′-phenyltouene, was designed, synthesized, and then polymerized with five commercial dianhydrides to obtain a series of novel polyimides via a one-step method. The obtained polymers showed excellent solubility in most common solvents, even in low-boiling solvents, such as chloroform, dichloromethane, and tetrahydrofuran. They exhibited a high thermal stability with the glass-transition temperature in the range 262-318°C and 10% weight loss temperatures in the range 464-488°C under a nitrogen atmospheres. Meanwhile, these polymer films also displayed a high optical transparency with a cutoff wavelength in the range 305-365 nm; prominent mechanical properties with a tensile strength of 65.6-94.9 MPa, a Young's modulus of 1.6-2.8 GPa, and an elongation at break of 9.3-13.7%; a low dielectric constant in the range of 2.91-3.18 at 1 MHz; and an outstanding hydrophobicity with a contact angle above 90.6°. © 2015 Wiley Periodicals, Inc.
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Abstract: 
3D printing, also known as additive manufacturing, refers to the technology which can create a 3D solid object with increasing successive layers of materials based on 3D mathematical model and data. Compared with traditional material machining technologies, the 3D printing has many advantages, which has attracted considerable attention in the field of industrial manufacturing, financial investment, academic research, news media and social public at home and abroad. The current constraints of 3D printing technology development are mainly printing material and printing technology. Polymers hold a dominant position in the field of 3D printing. The 3D printing polymers (thermoplastic polymers and photosensitive resins) and corresponding printing technologies (such as FDM, SLS, SLA, Polyjet, and etc.) are introduced, and their advantages and disadvantages are discussed. The problems and challenges of the development for 3D printing polymers and technologies are also discussed. © 2016, Materials Review Magazine. All right reserved.
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Abstract: 
An integrated model was developed to simulate the temporal change and spatial variation of temperature and spatial distribution of TM (total mass) and MC (moisture content) of the final compost for composting process of sewage sludge. The model included biodegradation kinetics of organic matter and balance equations of energy and mass. First-order assumption was applied to describe the biodegradation process with correction functions of temperature, oxygen, MC, and FAS (free air space). The transfer process was considered in balance equations of energy and mass. A finite difference method was used to solve the model. Two trials of 0.21 m3were run to estimate parameters and evaluate the simulation. The model could predict TM and VS (volatile solid) of the final compost well, temporal trend of oxygen concentration and water removal, and also a good fitting of the temporal and spatial change of temperature. Hrx (reaction enthalpy of biodegradable volatile solid) and ηBVS (mass fraction of biodegradable volatile solid) were considered the most sensitive parameters based on the sensitivity analysis. Future research was suggested to focus on reasonable humidity assumption, measuring accurate value of thermodynamics and kinetics parameters of sewage sludge, and simulating the composting process with different aeration modes and turning of the pile. © 2016 Taylor and Francis Group, LLC.

Number of references: 
34

Main heading: 
Piles

Controlled terms: 
Biodegradation -  Composting -  Finite difference method -  Microbiology -  Sensitivity analysis -  Sewage aeration -  Sewage sludge -  Spatial distribution -  Temperature -  Thermodynamics

Uncontrolled terms: 
Biodegradation kinetics -  Biodegradation process -  Correction function -  Integrated modeling -  Oxygen concentrations -  Reaction enthalpies -  Temporal and spatial changes -  Thermodynamics and kinetics

Classification code: 
408.2Structural Members and Shapes -  452.2Sewage Treatment -  461.8Biotechnology -  461.9.2Microbiology -  641.1Thermodynamics -  921Mathematics -  921.6Numerical Methods

Numerical data indexing: 
Volume 2.10e-01m3

DOI: 
10.1080/1065657X.2015.1067155

Database: 
Compendex

100. 

Accession number: 
20161902356069

Title: 
Synthesis and surface activities of three swallow-tail gemini surfactants

Authors: 
Zhao, Yong1; Liu, Zheng1 Author Email; Yun, Liang1; Xie, Yuanjian1
Author affiliation: 
1 Guangxi Mining and Environmental Sciences Laboratory Center, College of Chemical and Biological Engineering, Guilin University of Technology, Guilin; Guangxi; 541004, China

Corresponding author: 
Liu, Zheng (lisa4.6@163.com)

Source title: 
Huagong Xuebao/CIESC Journal

Abbreviated source title: 
Huagong Xuebao

Volume: 
67

Issue: 
4

Issue date: 
April 1, 2016

Publication year: 
2016

Pages: 
1424-1432

Language: 
Chinese

ISSN: 
04381157

CODEN: 
HUKHAI

Document type: 
Journal article (JA)

Publisher: 
Chemical Industry Press

Abstract: 
A series of perylene diimide (PDI) derivatives based on pentaphenylbenzene backbone (n-PDI, n=2, 3, 4) were synthesized by 2-(2-methoxyethoxy)-ethanol, triethylene glycol monomethyl ether, methyl tetraglycol, 3,4,9,10-perylenetetracarboxylic dianhydride as starting materials. By varying the staring materials, n-PDI (n=2, 3, 4) with 2, 3, and 4 swallow-tail substituents were obtained. The structures of n-PDI (n=2, 3, 4) were characterized by IR,1H NRM. Thermogravimetric analysis (TGA) and derivative thermogravimetry (DTG) show that the decomposition temperatures of n-PDI (n=2, 3, 4) are all above 200, indicative of well thermal stability of n-PDI (n=2, 3, 4) in corrosion additive field. The surface active parameters and the thermodynamic parameters of n-PDI were investigated. A series of surface active parameters were obtained from surface tension measurement. It indicated that n-PDI (n=2, 3, 4) with the shorter ethoxy chain showed the higher surface activity. The thermodynamic parameters of micellization process and the gas-liquid interface adsorption process were derived from critical micelle concentration (CMC) at different temperatures. It indicated that micellization process and the gas-liquid interface adsorption process were spontaneous. Gibbs free energy of the micellization was determined mainly by entropy at low temperature. At higher temperature, however it was mainly dominated by enthalpy. SEM image showed that gemini surfactants on the zinc electrodes have corrosion inhibition. © All Right Reserved.
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Abstract: 
La0.94Mg0.06Ni3.49Co0.73Mn0.12Al0.20hydrogen storage alloy was modified by grinding graphene and hydrogen storage alloy to improve its electrical chemical properties. The results obtained by X-ray diffraction (XRD) and scanning electron microscope (SEM) show that the phase structure of the alloy does not change after adding graphene. Graphene coated on the surface of the alloy increases the surface area of the alloy from SEM, and the electrical chemical performance of alloy were improved. When adding a mass fraction of 5% of graphene, the maximum discharge capacity of the electrode increases to 380.6 mAh/g, and the alloy capacity retention rate increases from 69.5% to 71.1% after 50 charge/discharge cycles. Furthermore, the exchange current density, limiting current density, corrosion potential are improved, and electrochemical reaction impedance is reduced after adding graphene, which indicate that the kinetic property of alloy electrode is enhanced. © 2016, Editorial Office of CHINA SURFACE ENGINEERING. All right reserved.
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Abstract: 
An new type of switch “On-Off” fluorescence probe was constructed based on fluorescence carbon dots as a novel strategy to analyze trace histidine(His) which was proposed for the first time. In water solution with pH 7.6, the fluorescence of CDs was quenched with Ru3+due to the formation of ground state compound through electrostatic attraction, and the system was thus “turned-off”. The fluorescence intensity of CDs was “turned-on” due to the competition between His and Ru towards the surface of CDs. The effect of critical parameters including pH, buffer solutions, reaction temperature and time needed to grow the fluorescence intensity of CDs was studied. Results show thatin water solution with pH 7.6, and when the temperature was between 20~25, the fluorescence intensity of the released CDs displayed a linear relationship in the range of (6.5~219.3)×10-6mol·L-1of captopril. Lower limit of detection for His, at the signal-to-noise ratio of 3/(3δ), was 2.15×10-6mol·L-1. The methodology was successfully applied for the determination of His in Compound Amino Acid Injections, with the RSD≤2.07%, and the recovery rate was between 95.7%~102.4%. The result of the experiment was satisfactory. On the one hand, the excellent optical character CDs was acted as “On-Off” fluorescence probe, which could be extent the application of CDs, on the other hand, the excellent performance of the proposed fluorescence probe shows that this method possesses the potential for practical application. © 2016, Peking University Press. All right reserved.
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Abstract: 
After a big karst sinkhole happened in Jili Village of Guangxi, China, the local government was eager to quantitatively analyze and map susceptible areas of the potential second-time karst sinkholes in order to make timely decisions whether the residents living in the first-time sinkhole areas should move. For this reason, karst sinkholes susceptibility geospatial analysis is investigated using multivariate spatial data, logistic regression model (LRM) and Geographical Information System (GIS). Ten major karst sinkholes related factors, including (1) formation lithology, (2) soil structure, (3) profile curvature, (4) groundwater depth, (5) fluctuation of groundwater level, (6) percolation rate of soil, (7) degree of karst development, (8) distance from fault, (9) distance from the traffic route, and (10) overburden thickness were selected, and then each of factors was classified and quantitated with the three or four levels. The LRM was applied to evaluate which factor makes significant contributions to sinkhole. The results demonstrated that formation lithology, soil structure, profile curvature, groundwater depth, ground water level, percolation rate of soil, and degree of karst development, the distance from fault, and overburden thickness are positive, while one factor, the distance from traffic routes is negative, which is deleted from LRM model. The susceptibility of the potential sinkholes in the study area is estimated and mapped using the solved impact factors. The susceptible degrees of the study area are classified into five levels, very high, high, moderate, low, and ignore susceptibility. It has been found that that both very high and high susceptibility areas are along Datou Hill and the foothills of the study area. This finding is verified by field observations. With the investigations conducted in this paper, it can be concluded that the susceptibility maps produced in this paper are reliable and accurate, and useful as a reference for local governments to make decisions regarding whether or not residents living within sinkhole areas should move. © 2016 Elsevier Ltd.
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Abstract: 
Inspired from the structure of Ru-complex dye C101, the 2-hexylthiophene moieties were introduced to the triphenylamine unit of dye L1 for dye L101 as an attempt to enhance the donor capacity and achieve high overall power conversion efficiency (η). Finally, these two sensitizers were applied to Dye-sensitized solar cells(DSSCs), and their photovoltaic performance were further investigated through spectral, electrochemical, photovoltaic measurements. The η of L101 is 5.1% (Voc= 724 mV, Jsc= 9.24 mA cm-2, FF = 0.76, Εmaxabs= 44.4 × 103M-1cm-1) which is higher than L1 (η = 4.7%, Voc= 712 mV, Jsc= 8.79 mA cm-2, FF = 0.75, Εmaxabs= 23.3 × 103M-1cm-1). This slight enhancement is mainly attributed to two reasons: firstly, the light-harvesting capacity is enhanced when introducing hexylthiophene moieties to the triphenylamine donor unit of L1 and contributed to a larger Jsc. Secondly, the introduced 2-hexylthiophene moieties improve the conduction band edge of TiO2which result in the higher Vocof L101 than L1. These results demonstrate that the introduced 2-hexylthiophene moieties could help to achieve better performance. © 2016 Elsevier B.V. All rights reserved.
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Abstract: 
A multiple-ring shaped Metal-Insulator-Metal (MIM) plasmonic waveguide with multi-output ports was proposed. From visible lightto nearinfrared wavelengths, the transmission characteristics of the structure were investigated by finite-difference time-domain method. The structure exhibits typical wavelength demultiplexing function, which is due to that the electromagnetic wave energy of different wavelengths can be trapped in different insulator rings and coupled into the corresponding output ports. The resonance theory is employed to analyze the trapping phenomenon. The resonant wavelength of the ring has near linear relationship with the radius and has red shift with increase the value of the filled refractive index. The transmittance of resonant wavelength in the output ports are heavily influenced by the coupled thickness. The proposed multiple-ring shaped MIM waveguide may be useful for plasmonic designs. © 2016, Chinese Optical Society. All right reserved.
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Abstract: 
Activated carbon-CNT/sulfur composite cathode material for lithium-ion battery was prepared by a melting method in a sealed FTPE reactor. Further, the composite was modified by PEG-coating, and the cathode composite material of C-CNT/S (PEG) was obtained. X-ray diffraction (XRD) analysis shows that the C-CNT/S (PEG) composite has an amorphous structure, and the sulfur is dispersed into the microspores of carbon material. Scanning electron microscopy (SEM) tests indicate that the CNT is uniformly dispersed in the composite, which forms a three-dimensional conductive structure. Discharge capacity tests reveal the addition of CNT improves the discharge capacity of the composite. The first discharge capacity of PEG-coated composite C-CNT/S (PEG) is up to 1371.1 mAh/g and the discharge capacity remains to be 662.8 mAh/g after 50 cycles. The results demonstrate that the addition of CNT and PEG-coating can greatly improve the electrochemical performance of activated carbon/sulfur cathode materials. © 2016, Science Press. All right reserved.
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Abstract: 
We reported a novel approach for epoxy composites by incorporation of hyperbranched polyglycerol (HPG) grafted sisal cellulose fibers (SCF). In this work, we have synthesized SCF wrapped HPG shell (SCF-g-HPG) by a “grafting from” strategy for the strong interfacial interaction between fillers and matrix. It was found that the thermal and mechanical properties of epoxy composites were greatly improved by incorporating SCF-g-HPG. For example, the impact strength, flexural strength, tensile strength, Young’s modulus and toughness of the composites with 3.0 wt% SCF-g-HPG loading were 38.35 KJ/m2, 123.40 MPa, 86.62 MPa, 151.7 MPa, and 417.84 MJ/m3, significantly increased by 119.1 %, 55.2 %, 45.6 %, 43.1 %, and 166.1 % respectively, as compared with neat epoxy. In addition, thermal stability of SCF-g-HPG/epoxy composites also showed an obvious enhancement compared with neat epoxy. © 2016, Springer Science+Business Media Dordrecht.
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Abstract: 
The Ca2+and Ba2+solubility on Nd3+sites in new layered perovskite NdBaInO4mixed oxide ionic and hole conductor and their effect on the oxide ion conductivity of NdBaInO4were investigated. Among the alkaline earth metal cations Ca2+, Sr2+, and Ba2+, Ca2+was shown to be the optimum acceptor-dopant for Nd3+in NdBaInO4showing the largest substitution for Nd3+up to 20% and leading to oxide ion conductivities ∼3 × 10-4-1.3 × 10-3s/cm within 600-800 °C on Nd0.8Ca0.2BaInO3.9composition, exceeding the most-conducting Nd0.9Sr0.1BaInO3.95in the Sr-doped NdBaInO4. Energetics of defect formation and oxygen vacancy migration in NdBaInO4were computed through the atomistic static-lattice simulation. The solution energies of Ca2+/Sr2+/Ba2+on the Nd3+site in NdBaInO4for creating the oxygen vacancies confirm the predominance of Ca2+on the substitution for Nd3+and enhancement of the oxygen vacancy conductivity over the larger Sr2+and Ba2+. The electronic defect formation energies indicate that the p-type conduction in a high partial oxygen pressure range of the NdBaInO4-based materials is from the oxidation reaction forming the holes centered on O atoms. Both the static lattice and molecular dynamic simulations indicate two-dimensional oxygen vacancy migration within the perovskite slab boundaries for the acceptor-doped NdBaInO4. Molecular dynamic simulations on the Ca-doped NdBaInO4specify two major vacancy migration events, respectively, via one intraslab path along the b axis and one interslab path along the c axis. These paths are composed by two terminal oxygen sites within the perovskite slab boundaries. (Figure Presented). © 2016 American Chemical Society.
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Abstract: 
A series of cadmium-calcium hydroxyapatite solid solutions [Cd-Ca-HAP, (Ca1-xCdx)5(PO4)3(OH)] was synthesized and characterized, and then the dissolution of the prepared solids in aqueous solutions was experimentally studied. The element concentrations in the aqueous solutions were considerably influenced by the Cd/(Cd + Ca) atomic ratio of the Cd-Ca-HAP solids (XCd). For solids with high XCd(> 0.6), the aqueous Ca2+concentration increased gradually with time and reached a stable state after approximately 5040h of dissolution; the aqueous Cd2+concentration increased rapidly with time and reached a peak value within 480-720 h, and then decreased gradually and attained a stable state after 5040h of dissolution. For solids with low XCd(≤0.6), the aqueous Ca2+concentration increased rapidly with time and reached a peak value after approximately 240-360 h of dissolution, and then decrease slightly and are relatively stable after 720 h; the aqueous Cd2+concentration increased quickly with time and attained a peak value within 1h and then decreased gradually and attained a stable state after 480h of dissolution. The dissolution process of the solid samples with high XCd(>0.6) was different from that of the solids with low XCd(≤0.6), which can be related to a slight tendency of Cd2+in preferring the M(2) sites and Ca2+in occupying the M(1) sites in the apatite structure. The average solubility products (Ksp) were estimated for Cd5(PO4)3OH to be 10-64.62(10-64.53-10-64.71) at 25°C and for Ca5(PO4)3OH to be 10-57.65(10-57.56-10-57.79) at 25°C. The corresponding free energies of formation (δGfo) were -3970.47kJ/mol and -6310.45kJ/mol. The solubility of the solid solution (CdxCa1-x)5(PO4)3(OH) decreased with increasing XCd. For the dissolution at an initial pH of 2 and 25°C, plotting of the experimental data on the Lippmann diagram indicated that (Cd0.71Ca0.29)5(PO4)3(OH) dissolved stoichiometrically during the initial period and approached gradually up to the Lippmann solutus before overshooting it. Finally, the data points moved along the Lippmann solutus curve from right to left. The Cd5(PO4)3(OH)-rich solid phase was in equilibrium with the Cd-poor aqueous solution. These findings provided a better understanding of the processes controlling the solubility, transport and distribution of cadmium in the environment. © 2016 Elsevier B.V.
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Abstract: 
The electronic structure and surface character of carbon nanotube can be adjusted by nitrogen doping. The nitrogen groups include pyridine, pyrrole, graphitic nitrogen, oxidized pyridine, -NO2and -NH2, etc., which enhance the catalytic activity of oxygen reduction, pseudo-capacitance, wettability and electron-donor property of carbon nanotubes. The preparation methods of nitrogen doped carbon nanotube, including synchronous in-situ doping, carbonization of nitrogen-containing materials and post-treatment are summarized. The application of nitrogen doped carbon nanotube in oxygen reduction reaction (ORR), super-capacitor and supporting materials is reviewed, as well as the role of each nitrogen group in the above mentioned fields. © 2016, Materials Review Magazine. All right reserved.
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Abstract: 
The recrystallization and precipitation behaviors of rolled Al-20. wt% Zn alloy were investigated during artificial aging. Recrystallization occurred preferentially in the shear bands, and recovery occurred in the elongated grains during aging at temperatures less than 200. °C. The aged Al-20. wt% Zn alloy showed a bimodal structure composed of fine grains and elongated coarse grains. The formation of Zn layers between Al grains, the coarsening of original Zn phase, and the precipitation of new Zn phase occurred at the same time during aging. The bimodal structure and thin Zn layers greatly affected the strengthening and deformation mechanisms of the Al-20. wt% Zn alloy. The aged Al-20. wt% Zn alloy showed the best mechanical properties after short-time aging at different aging temperatures. © 2016 Elsevier B.V.
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Abstract: 
Li4xMg3(1−x)Al6(1−x)Ti5xO12(x = 0.2, 0.4, 0.6, 0.8) ceramics were prepared by a solid state reaction method. The phase evolution, microstructure and composition of ceramics were investigated using X-ray powder diffractometer, scanning electron microscope, energy dispersive spectrometer. The microwave dielectric properties of ceramics were studied by a network analyzer. Both MgAl2O4and Li4Ti5O12have a cubic spinel structure, whereas no uniform solid solution was formed in Li4xMg3(1−x)Al6(1−x)Ti5xO12ceramics. There were Al-rich compounds and Ti-rich compounds in the mixed phases. With increasing x form 0.2 to 0.8, Al-rich compounds decreased and Ti-rich compounds increased. A complex phase evolution was appeared in the process, such as Mg2TiO4, Li2MgTi3O8and Li4Ti5O12compounds. With increasing x values, the sintering temperature was reduced from 1280 to 925 °C. Li4xMg3(1−x)Al6(1−x)Ti5xO12ceramics presented an excellent comprehensive performance with Εrof 11.5–26.5, Q × f values of 7102–30,191 GHz and τfvalues of −55.4 ~ +5.7 ppm/ °C. © 2015, Springer Science+Business Media New York.
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Abstract: 
Composite microspheres (CRs) assembled from various functional materials have been considered as excellent candidates for many applications. Herein, we report a straightforward method to fabricate multifunctional model drug methyl red-loaded polymethyl methacrylate (PMMA)/cellulose nanofiber (CNF)-NaYF4:Yb/Er CRs by Pickering emulsion system. The obtained CRs were characterized by optical microscope, scanning electric microscope, and emission spectrum. The results revealed that the CRs with relatively uniform size distribution exhibited both strong upconversion and downconversion luminescence and fine drug release performance. Considering the facile operation process and versatile properties of the CRs, this work offers an easy and universal method to prepare various multifunctional CRs for meeting the requirements of diverse applications. © 2015 Elsevier B.V.
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Abstract: 
In this study, sisal cellulose nanowhiskers (SCNW) and POSS-NH2nanoparticles were first respectively prepared by sulfuric acid hydrolysis and hydrolytic condensation of KH550, respectively. Then SCNW/polyhydral olgomeric silsequioxane (POSS) hybrids were built through a simple cross-linking process with epichlorohydrin as crosslinking agent. The chemical structure, morphology and thermal property of hybrids were characterized by FT-IR, AFM and TG analysis. The results present that POSS-NH2nanoparticles are successfully grafted onto the surface of SCNW. The thermal property of hybrids is improved. The initial decomposition temperature of the hybrids is 256, higher than 145 of SCNW. The residual mass of hybrids is 40% at 700. © 2016, Editorial Board of Polymer Materials Science & Engineering. All right reserved.
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Abstract: 
A novel diamine monomer 3,3'-diisopropyl-4,4'-diaminodiphenyl-4″-fluorophenylmethane (PAFM) and a kind of soluble fluorinated polyimide (FPI) were synthesized by molecular design. The results indicate that the FPIs show excellent solubility in organic solvents, such as N,N-dimethylformamide (DMF), N,N-dimethylacetamide (DMAc), dimethylsulfoxide (DMSO), N-methylpyrrolidone (NMP), tetrahydrofuran (THF) and acetone, outstanding thermal stability with the glass transition temperature and 10% mass loss temperature up to 273 and 470, respectively. Moreover, the obtained FPIs present prominent optical property with the cut-off wavelength below 322 nm and the wavelengths of 80% transmittance more than 466 nm, and excellent hydrophobic character with the contact angle beyond 90.8°. © 2016, Editorial Board of Polymer Materials Science & Engineering. All right reserved.

Number of references: 
8

Main heading: 
Glass transition

Controlled terms: 
Acetone -  Film preparation -  Hydrophobicity -  Optical properties -  Organic solvents -  Polyimides -  Solubility -  Thermodynamic stability

Uncontrolled terms: 
Excellent solubility -  Fluorinated polyimides -  Hydrophobic character -  Hydrophobic properties -  Mass loss temperatures -  N ,N-Dimethylacetamide -  N ,N-Dimethylformamide -  Optical transparency

Classification code: 
641.1Thermodynamics -  741.1Light/Optics -  801.4Physical Chemistry -  802.3Chemical Operations -  804.1Organic Compounds -  815.1.1Organic Polymers -  931.2Physical Properties of Gases, Liquids and Solids

DOI: 
10.16865/j.cnki.1000-7555.2016.03.027

Database: 
Compendex

116. 

Accession number: 
20155201727469

Title: 
Li2Zn2W2O9: A novel low-temperature sintering microwave dielectric ceramic with corundum structure

Authors: 
Guo, Huanhuan1; Fang, Liang1 Author Email; Jiang, Xuewen1; Lu, Fengqi1; Li, Chunchun1, 2 Author Email
Author affiliation: 
1 State Key Laboratory Breeding Base of Nonferrous Metals and Specific Materials Processing, Guangxi Universities Key Lab. of Non-Ferrous Metal Oxide Electronic Functional Materials and Devices, College of Material Science and Engineering, Guilin University of Technology, Guilin, China


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

Corresponding author: 
Fang, Liang (fanglianggl001@aliyun.com)

Source title: 
Ceramics International

Abbreviated source title: 
Ceram Int

Volume: 
42

Issue: 
4

Issue date: 
March 1, 2016

Publication year: 
2016

Pages: 
5553-5557

Language: 
English

ISSN: 
02728842

CODEN: 
CINNDH

Document type: 
Journal article (JA)

Publisher: 
Elsevier Ltd

Abstract: 
A microwave dielectric ceramic Li2Zn2W2O9with corundum structure was prepared through the solid state reaction method. The crystal structure was investigated using the Rietveld refinement. The sintering behavior, microwave dielectric properties, and chemical compatibility with silver electrodes of Li2Zn2W2O9ceramic were studied in detail using X-ray diffraction, energy-dispersive spectrometer, and dielectric measurement. The Li2Zn2W2O9ceramic could be well densified at relatively low sintering temperature range 790-830 °C. The optimum microwave dielectric performance, with a Q×f value ∼15,710 GHz (at 9.7 GHz), a relative permittivity ∼14.7, and a temperature coefficient of resonant frequency ∼-76.8 ppm/°C, was obtained when sintered at 790 °C. XRD and EDS analysis of the co-fired sample confirmed the chemical compatibility of Li2Zn2W2O9with silver electrodes. These merits make the Li2Zn2W2O9ceramic a possible candidate for LTCC applications. © 2015 Elsevier Ltd and Techna Group S.r.l.
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Abstract: 
Al-substituted Ni(OH)2samples with Al3+/Ni2+mole ratio of 0%, 10% and 20% have been prepared by a very facile chemical co-precipitation method. The microstructure of the prepared samples are analyzed by X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR), thermo-gravimetric analysis (TGA), and Field emission scanning electron microscopy (FESEM). The results reveal that the pure Ni(OH)2sample is β-Ni(OH)2with nanosheets hierarchical structure; the sample with 10% Al is mixed phase α/β-Ni(OH)2with hybrid nanosheets/nanoparticles hierarchical structure; the sample with 20% Al is α-Ni(OH)2with irregular nanoparticles hierarchical structure. The lithium storage performances of the prepared samples are characterized by cyclic voltammograms (CV), electrochemical impedance spectroscopy (EIS), and charge-discharge tests. The results demonstrate that Al substitution could improve the lithium storage performances of nickel hydroxide. In particular, the mixed phase α/β-Ni(OH)2with 10% Al exhibited the highest electrochemical activity, the best rate performance, and superior cycling stability. For example, after 30 charge/discharge cycles under a current density of 200 mA g-1, the mixed phase α/β-Ni(OH)2with 10% Al can still deliver a specific discharge capacity of 964 mAh g-1, much higher than of for the α-Ni(OH)2with 20% Al (681 mAh g-1) and the pure Ni(OH)2(419 mAh g-1). © 2015 Published by Elsevier B.V.
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Abstract: 
Silica-gel adsorbents PAMAM-n.0SSASG (n = 1-4) with dendrimer-like polyamidoamine (PAMAM) and 5-sulfosalicylic acid as functional groups were prepared and characterized with FTIR, SEM, TG, elemental analysis and porous structure analysis. Micro-column enrichment and measurement of Pb2+with graphite furnace atomic absorption spectroscopy (GFAAS) was studied with PAMAM-n.0SSASG (n = 1-4) as adsorbent. It was emphasized to investigate the relationship between dynamic adsorption/desorption rates, adsorption capacities, and grafting percentage of PAMAM onto silica-gel surface. Experiments showed that the generation increase of grafted PAMAM changed the pore diameter distribution of adsorbent and obviously improved adsorption/desorption property for Pb2+. Adsorption capacity of PAMAM-n.0SSASG (n = 1-4) was 14.04, 17.43, 20.07 and 25.05 mg g-1for Pb2+respectively. An enrichment factor of 200 was obtained with PAMAM-4.0SSASG as adsorbent and with 2000 mL Pb2+solution (1.0 ng mL-1). The priority of adsorption property of PAMAM-4.0SSASG was explained by steric hindrance effect of PAMAM on adsorption/desorption, and selective adsorption of 5-sulfosalicylic acid with Pb2+. With PAMAM-4.0SSASG as adsorbent, GFAAS method for analysis of Pb2+combined with micro-column enrichment was proposed and applied to the determination of Pb2+of standard reference sample and sea water sample. © 2016 Elsevier B.V. All rights reserved.

Number of references: 
33

Main heading: 
Adsorption

Controlled terms: 
Absorption spectroscopy -  Adsorbents -  Dendrimers -  Fourier transform infrared spectroscopy -  Grafting (chemical) -  Lead -  Seawater -  Silica -  Silica gel

Uncontrolled terms: 
5-sulfosalicylic acid -  Adsorption capacities -  Atomic absorption spectroscopy -  Dynamic adsorption/desorption -  Polyamidoamines -  Pore diameter distribution -  Pre-concentration -  Steric hindrance effects

Classification code: 
471.4Seawater, Tides and Waves -  546.1Lead and Alloys -  801Chemistry -  802.2Chemical Reactions -  802.3Chemical Operations -  803Chemical Agents and Basic Industrial Chemicals -  804Chemical Products Generally

DOI: 
10.1016/j.apsusc.2015.12.084

Database: 
Compendex

119. 

Accession number: 
20160902030776

Title: 
Novel 5Mgo-3Li2O-4WO3ceramic: Preparation, phase evolution and its microwave dielectric properties

Authors: 
Zhou, Huanfu1 Author Email; Gong, Jianzhang1; Xu, Jungu1; Fan, Guangchao1; Chen, Xiuli1
Author affiliation: 
1 State Key Laboratory Breeding Base of Nonferrous Metals and Specific Materials Processing, Key Laboratory of Nonferrous Materials and New Processing Technology, Ministry of Education, College of Materials Science and Engineering, Guilin University of Technology, Guilin, China

Corresponding author: 
Zhou, Huanfu (zhf_032@163.com)

Source title: 
Journal of Materials Science: Materials in Electronics

Abbreviated source title: 
J Mater Sci Mater Electron

Volume: 
27

Issue: 
6

Issue date: 
February 24, 2016

Publication year: 
2016

Pages: 
6389-6394

Language: 
English

ISSN: 
09574522

E-ISSN: 
1573482X

Document type: 
Journal article (JA)

Publisher: 
Springer New York LLC

Abstract: 
A new low-temperature firing microwave dielectric ceramic with the composition of 5MgO-3Li2O-4WO3was synthesized by a solid-state reaction method. The ceramic was found to be a novel pure compound (Li2Mg2W2O9) when the sintering temperature was 720-760 °C, but transformed to mixed phases with Li2Mg2W2O9and Li2WO4when the sintering temperature was 820-840 °C. The ceramic sintered at ~820 °C exhibited good properties with relative permittivity of ~10.3, Q × f value about 20,537 GHz (at the frequency f ~ 11 GHz) and a negative temperature coefficient of resonant frequency of -76.9 ppm/°C. 5MgO-3Li2O-4WO3ceramic had a promising application in low-temperature cofired ceramic technology. © Springer Science+Business Media New York 2016.
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Abstract: 
A new complex was synthesized by solvent method using pyrazole-3-carboxylic acid as ligand reacting with CoCl2·6H2O. The complex was characterizes by single-crystal X-ray diffraction. The complex crystalized in monoclinic system, group is P21/c, a=0.50994(2)nm, b=1.13955(5)nm, c=0.93680(4)nm, β=95.925(5)°. Co(II) center was coordinated by two carboxylate O atoms, two pyrazole N atoms, and two O atoms of two water molecules, producing a octahedral coordination environment. The interaction between complex and BSA was studied by UV-Vis spectra and fluorescence spectroscopy. The results showed that the complex and BSA formed stable association complexes. The quenching process could be described with static quenching mechanism, with quenching rate constant being 3.54×1012L/(mol·s), binding constant being 7.06×105L/mol and binding site number being 1.2595. © 2016, Editorial Office of FINE CHEMICALS. All right reserved.
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Abstract: 
Phyto-accumulation kinetics of chromium (Cr) was investigated using hydroponic experiments with excised roots or intact rice seedlings exposed to potassium chromate Cr(VI) or chromium nitrate Cr(III). Results showed that the accumulation kinetics was all described by Michaelis-Menten function, whereas very distinct half-saturation constant (KM) and maximal accumulation capacity (vmax) was obtained for the respective Cr species. The comparison of the results from intact rice seedlings to detached roots indicated that transpiration has a stronger influence on Cr(III) transport by rice seedlings. Rice seedlings exposed to Cr(III) showed significantly higher potential for Cr accumulation in plant tissues than these exposed to Cr(VI). Although roots were the major site for Cr accumulation in both Cr treatments, restriction of root-to-shoot Cr translocation was more evident in Cr(III) treatments than Cr(VI) treatments. A remarkable difference in subcellular distribution of Cr in plant materials was observed between the two Cr treatments. Cell walls of rice seedlings exposed to Cr(III) accumulated more Cr in both roots and shoots than organelles and cytosol, whereas cytosol fraction was the largest in roots from the Cr(VI) treatments. Our results suggest that significant differences in uptake, accumulation and translocation pathways for Cr(VI) and Cr(III) exist in rice seedlings. © 2016 Elsevier Ltd.
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Abstract: 
A garnet vanadate ceramic Sr2NaMg2V3O12was prepared by the conventional solid-state route, and the sinterability, microwave dielectric properties, and its chemical compatibility with Ag electrodes were investigated. Sr2NaMg2V3O12sample could be well sintered at 900°C for 4 h with a relative density of 96.1%. X-ray diffraction data showed that Sr2NaMg2V3O12ceramics crystallized into a cubic garnet structure with a space group Ia-3d over the sintering temperature range (830°C-930°C). The Sr2NaMg2V3O12ceramic sintered at 900°C obtained the optimum microwave dielectric properties with a relative permittivity of 11.7, a Q×f of 37 950 GHz (at 11.0 GHz), and a almost zero τfvalue of -2.9 ppm/°C. Chemical compatibility experiments showed no reaction between Sr2NaMg2V3O12ceramics and Ag electrodes. © 2015 The American Ceramic Society.
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Abstract: 
Abstract: Poly(ethylene glycol) (PEG)- and poly(vinylpyrrolidone) (PVP)-coated superparamagnetic iron oxide nanoparticles (SPIONs) with the particle size of 8.0 ± 1.4 nm were synthesized by thermal decomposition of Fe(acac)3in 15 g PEG containing 0.3 g PVP (PEG/PVP-SPIONs) and then were coated further with poly(lactic acid) (PLA/PEG/PVP-SPIONs). The PEG/PVP-SPIONs and PLA/PEG/PVP-SPIONs were superparamagnetic with the saturation magnetization of 54.5 and 46.2 emu/g measured by the superconducting quantum interference device, respectively. The hydrodynamic diameter of PEG/PVP-SPIONs in deionized water was 18.8 nm, which increased to 52.4 nm after coated with PLA. The zeta potential of PEG/PVP-SPIONs was 0 mV, which changed to −11.3 mV after coated with PLA. Fourier transform infrared spectroscopy and X-ray photoelectron spectroscopy analyses indicated that PLA was attached to the PEG/PVP-SPIONs. Thermogravimetric analyses showed that the amount of PLA coated on PEG/PVP-SPIONs was about 9.6 wt%. With high magnetic properties and good dispersibility in aqueous media, the uniform-sized PLA/PEG/PVP-SPIONs nanoparticles have potential in biomedical application. Graphical Abstract: The synthesis and coating of the SPIONs.[Figure not available: see fulltext.] © 2015, Springer Science+Business Media New York.
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Abstract: 
The physiological responses of dimethyl sulfoxide (DMSO) exposure were investigated in rice (Oryza sativa L. cv. XZX 45) seedlings. The seedlings were hydroponically exposed to different concentrations of DMSO for 72 h. Results showed that a linear decrease in relative growth rate and water use efficiency was observed with rice seedlings with increasing DMSO concentrations. The estimation of cell death measured by Evans blue uptake also indicated DMSO-induced damage in root tissues. Negligible decrease in chlorophylls was noted, while significant reduction in carotenoids content was only observed at 13.54 mM DMSO. Although DMSO did not have any significant effect on protein content in roots, the protein content in shoots was significantly decreased in a dose-dependent manner. Proline content in both plant tissues was positively affected by DMSO exposure, responding an inverted U-shaped curve with DMSO concentrations. Results also showed that DMSO-induced accumulation of hydrogen peroxide (H2O2) was evident in roots rather than shoots. DMSO did not result in any significant changes in superoxide dismutase and peroxidase activities as well as malondialdehyde content. Catalase (CAT) activity in both roots and shoots was quite sensitive to changes in DMSO treatments than other enzymes, suggesting that CAT may play central role in the detoxification of H2O2in rice seedlings under DMSO exposure. Results suggest that growth inhibition and cell death of rice seedlings caused by DMSO exposure were largely related to the accumulation of H2O2in plant tissues. © 2015, Islamic Azad University (IAU).
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Abstract: 
A multiple-ring shaped metal-insulator-metal (MIM) plasmonic waveguide is proposed and the transmission characteristic is investigated using the finite-difference time-domain (FDTD) method. The results show that the proposed structure has typical filtering function and the electromagnetic wave energy of different wavelengths can be trapped in different insulator rings. The resonance theory is employed to analyze the trapping phenomenon successfully. This kind of multiple-ring shaped MIM waveguide may useful for plasmonic designs. © 2015 Elsevier GmbH. All rights reserved.
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Abstract: 
Felsic leucosome veins are widely distributed in biotite granitic gneiss in the Xitieshan terrane, North Qaidam, western China. The leucosome veins are derived from anatectic magmatites and consist mainly of plagioclase, K-feldspar, quartz and amphibole with minor biotite. Thermobarometric study indicates that the leucosome records granulite-facies metamorphic conditions of P=(6.5-9.6)×102MPa and T=640-690 . Amphibole and K-feldspar separates from the leucosome veins were analyzed by the laser stepwise heating40Ar/39Ar method. The release pattern of the amphibole is characterized by older apparent ages for the first two steps, which account for ~3% of the cumulative39Ar released. The remainder of the experiment produced younger and concordant apparent age with a plateau age of 442.5±4.0 Ma. The data points constituting the age plateau yields a well-defined isochron with an intercept age of 441.6±3.9 Ma, and an initial40Ar/36Ar ratio (303±4) indistinguishable from that of atmosphere. Considering the leucosome was directly produced by crystallization of melt in the anatexis region, the amphibole plateau age of ca. 442.5 Ma provides an effective constraint on anatexis of the Xitieshan biotite-bearing granitic gneiss. K-feldspar produces an increasing staircase-shaped age spectrum with a younger plateau age of ca. 307.5 Ma in the first three steps and an older plateau age of ca. 324.3 Ma in the last segment. These ages are interpreted in terms of cooling through closure temperatures of ~200 and ~250 , respectively.40Ar/39Ar data indicate low uplift velocities (0.1-0.2 km/Ma) and cooling rates (3-3.6 /Ma) exhumation of the Xitieshan HP/UHP granitic gneiss after the anatexis. © 2016, Science Press. All right reserved.
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Abstract: 
The Hamiltonian operator of a system of two-level atomic Bose-Einstein condensate interacting with binomial states field is improved in terms of the lattice-liquid model. The squeezing properties of atom laser from the system are studied. The results show that atom laser can be squeezed periodically and has quantum Rabi oscillation. The quantum Rabi frequency and the maximum depth of squeezing of atom laser depend heavily on the interaction intensity between light field and atoms. © 2016, Editorial Board of Journal of Electronic Science and Technology of China. All right reserved.
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Abstract: 
Solid solution-treated binary Al-20% Zn alloy was deformed by rolling and accumulative roll bonding in the equivalent strain range of 0.19-12.05 at room temperature. The grain size of the Al matrix decreases with the increase in deformation degree and reaches the nanometre range. The dislocation density initially increased with the deformation degree and then decreased. The Zn-phase particles were dynamically precipitated from the Al-Zn supersaturated solid solution and then coarsened during rolling. Rolling after the strain of 12.05 did not result in full decomposition of the solid solution. The hardness of the Al-Zn was also investigated. Results showed that the value reached up to 119.76. Hv at a strain of 2.92 and then decreased with increasing rolling strain. At the early stage of rolling, the strengthening mechanism of the rolled Al-Zn alloy included work hardening by dislocations, precipitation strengthening by nanosized precipitates and boundary strengthening by grain refinement. When the strain was larger than 2.92, the Al-Zn alloy's consistent softening was attributed to the decomposition of supersaturated solid solution, coarsening of the precipitate phase and annihilation of dislocations during severe plastic deformation. © 2015 Elsevier B.V.
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Abstract: 
PP/OMMT-DBDPE/Sb2O3composite, based on the partial replacement of decabromodiphenyl ethane (DBDPE) by organic montmorillonite (OMMT), was prepared by melt blending method. Scanning electron microscope (SEM), thermogravimetric analysis (TGA) and cone calorimeter were used to characterize the structure features, thermal stability and flame retardancy of the composites. The results showed that the onset temperature and decomposition temperature of PP/11.25%OMMT-11.25%DBDPE/7.5%Sb2O3composite increased by 8 and 13 respectively compared to PP/22.5%DBDPE/7.5%Sb2O3composite. The amount of nonvolatile residue of PP/11.25%OMMT-11.25%DBDPE/7.5%Sb2O3composite at 600 was 13.71%, 3.96% higher than that of PP/22.5%DBDPE/7.5%Sb2O3composite. The peak heat release rate (PHRR) of PP/11.25%OMMT-11.25%DBDPE/7.5%Sb2O3composite was 374 kW/m2, 19% lower than that of PP/22.5%DBDPE/7.5%Sb2O3composite. The fire performance index (FPI) of PP/11.25%OMMT-11.25%DBDPE/7.5%Sb2O3composite was 0.185 s·m2/kW, 36% higher than that of PP/22.5%DBDPE/7.5%Sb2O3composite. The thermal stability and flame retardancy of the PP composites are improved sharply because of the partial replacement of DBDPE by OMMT. © 2016, Materials Review Magazine. All right reserved.
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Abstract: 
In this paper, we propose an "off-on" approach for the detection of sodium dodecyl-benzenesulfonate (SDBS) using carbon dots (CDs) as fluorescent probe. We firstly demonstrated that the fluorescence of CDs decreased apparently in the presence of ruthenium (Ru), and the system was thus "turn-off". The resulting CDs-Ru system was found to be sensitive to SDBS, SDBS not only serves to shelter the CDs effectively from being quenched, but also to reverse the quenching and restore the fluorescence due to its ability to remove Ru from the surface of CDs (turn-on). An eco-friendly, simple and sensitive platform for the detection of SDBS based on the CDs-Ru probes has been proposed. After the experimental conditions were optimized, the linear range for detection SDBS was 0.10-7.50 μg/mL, with correlation coefficient (r) 0.9988, detection limit was 0.033 μg/mL (3σ). This method is facile, rapid, low cost, environment-friendly, and possesses the potential for practical application. © 2015 Published by Elsevier B.V.
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Abstract: 
The purpose of this study is to compare microbial number, microbial biomass as well as soil enzyme activity between paddy field and dryland originated karst wetland ecosystems. The soil samples (0-20 cm) of uncultivated wetland, paddy field and dryland were collected in Huixian karst cave wetland, Guilin, China. Microbial numbers and biomass were detected using dilute plate incubation counting and chloroform fumigation-extraction, respectively. Microbial DNA was extracted according to the manufacturer's instructions of the kit. Microbial activity was examined using soil enzyme assays as well. The result showed that the bacteria number in paddy filed was (4.36±2.25)×107CFU·g-1, which was significantly higher than those in wetland and dryland. Fungi numbers were (6.41±2.16)×104CFU·g-1in rice paddy and (6.52±1.55)×104CFU·g-1in wetland, which were higher than that in dryland. Actinomycetes number was (2.65±0.72)×106CFU·g-1in dryland, which was higher than that in wetland. Microbial DNA concentration in rice paddy was (11.92±3.69) μg·g-1, which was higher than that in dryland. Invertase activity was (66.87±18.61) mg·(g·24 h)-1in rice paddy and alkaline phosphatase activity was (2.07±0.99) mg·(g·2 h)-1in wetland, both of which were higher than those in dryland. Statistical analysis showed there was a significant positive correlation of microbial DNA content, alkaline phosphatase activity and microbial carbon with soil pH, soil organic carbon (SOC), total nitrogen, alkali-hydrolyzable nitrogen, soil moisture, exchangeable Ca2+and exchangeable Mg2+, as well as a significant positive correlation of intervase activity with the former three microbial factors. The above results indicated that microbial biomass and function responded much more sensitively to land-use change than microbial number in karst cave wetland system. Soil moisture, SOC and some factors induced by land-use change could affect mainly microbiological characteristics. We suggest that rice paddy, a kind of constructed wetland, should be kept and protected in experimental area or buffer area of Huixian karst cave wetland in the light of its similar property with the natural wetland. © 2016, Science Press. All right reserved.
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Abstract: 
LaF<inf>3</inf>-coated LiMn<inf>2</inf>O<inf>4</inf> composites were prepared by a simple co-precipitation method using pristine LiMn<inf>2</inf>O<inf>4</inf>, La(NO<inf>3</inf>)<inf>3</inf>·6H<inf>2</inf>O, NH<inf>4</inf>F and polyvinyl pyrrolidone (PVP) as raw materials and the physical and electrochemical properties of the composites were investigated. The results indicate that LaF<inf>3</inf> coating is beneficial to improving the electrochemical performance of LiMn<inf>2</inf>O<inf>4</inf> used as a cathode material for aqueous rechargeable lithium battery (ARLB) in 1 mol/L LiNO<inf>3</inf> solution. The optimal LaF<inf>3</inf>-coated LiMn<inf>2</inf>O<inf>4</inf> composite (L-3-LMO) containing 3 wt% LaF<inf>3</inf> exhibits much improved electrochemical performance as compared with the pristine LiMn<inf>2</inf>O<inf>4</inf>. When galvanostatically charged and discharged at 2 C (296 mA g<sup>-1</sup>), L-3-LMO displays initial discharge capacity of 118.4 mAh g<sup>-1</sup> and capacity retention of 99.7% after 50 cycles, while the pristine LiMn<inf>2</inf>O<inf>4</inf> presents initial discharge capacity of 109.2 mAh g<sup>-1</sup> and capacity retention of 89.4%. Even at high current density of 10 C, L-3-LMO delivers discharge capacity of 109.5 mAh g<sup>-1</sup> and the capacity remains 107.9 mAh g<sup>-1</sup> after 100 cycles, while the highest discharge capacity of pristine LiMn<inf>2</inf>O<inf>4</inf> is only 101.6 mAh g<sup>-1</sup> and the capacity is as low as 86.3 mAh g<sup>-1</sup> after 100 cycles. The effects of LaF<inf>3</inf> coating on Li<sup>+</sup> diffusion coefficient, dissolution of manganese ion of electroactive materials are also investigated. © 2015 Elsevier B.V.
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Abstract: 
This paper presents an efficient algorithm that segments the synthetic aperture radar (SAR) image into several homogeneous regions by combining edge- and region-based information. A multi-direction ratio edge detector is used to capture the locally directional variation information of a SAR image and construct the ratio edge strength map (RESM) of the SAR image. Watershed transformation is performed on the thresholded RESM to obtain an over-segmentation result. An efficient hierarchical region merging procedure based on the region adjacency graph representation of the image regions is proposed. A novel dissimilarity measurement between the two adjacent regions is derived from the multiplicative noise speckle model of the multi-look SAR image. Experimental results and the performance evaluation show that the proposed method outperforms two widely used SAR image segmentation approaches.
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Abstract: 
A novel molecularly imprinted sensor based on photocurrent was fabricated to detect Ni2+. CdTe quantum dots (QDs) were selected as photoelectric material and modified on an indium-tin oxide (ITO) electrode, then the nickel-1-(2-pyridylazo)-2-naphthol molecularly imprinted film was formed on the QDs layer by photopolymerization. While 365 nm ultraviolet light was used as the excitation light, an electron-hole pair could be generated by the QDs. The electron receptor ascorbic acid would form a photocurrent under the excitation of the electron as detection signals. Ni2+was determined according to "gate-effect". The complex was characterized by Fourier transform infrared spectrum and the CdTe QDs were characterized by ultraviolet absorption spectrum and fluorescence emission spectrum. The time for elution and rebinding, as well as the concentration of ascorbic acid, were also optimized. The experimental results indicated that there was a liner relationship between the photocurrent and the concentrations of Ni2+in the range of 5 × 10-11- 5 × 10-8M, with a detection limit of 8.31 × 10-12M. The sensor had good selectivity, and was applied in real water samples analysis. © 2016 Changchun Institute of Applied Chemistry, Chinese Academy of Sciences.
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Abstract: 
This paper proposes a novel rigorous transformation model for 2D-3D registration to address the difficult problem of obtaining a sufficient number of well-distributed ground control points (GCPs) in urban areas with tall buildings. The proposed model applies two types of geometric constraints, co-planarity and perpendicularity, to the conventional photogrammetric collinearity model. Both types of geometric information are directly obtained from geometric building structures, with which the geometric constraints are automatically created and combined into the conventional transformation model. A test field located in downtown Denver, Colorado, is used to evaluate the accuracy and reliability of the proposed method. The comparison analysis of the accuracy achieved by the proposed method and the conventional method is conducted. Experimental results demonstrated that: (1) the theoretical accuracy of the solved registration parameters can reach 0.47 pixels, whereas the other methods reach only 1.23 and 1.09 pixels; (2) the RMS values of 2D-3D registration achieved by the proposed model are only two pixels along the x and y directions, much smaller than the RMS values of the conventional model, which are approximately 10 pixels along the x and y directions. These results demonstrate that the proposed method is able to significantly improve the accuracy of 2D-3D registration with much fewer GCPs in urban areas with tall buildings.
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Abstract: 
We investigate a class of memristor-based shunting inhibitory cellular neural networks with leakage delays. By applying a new Lyapunov function method, we prove that the neural network which has a unique almost periodic solution is globally exponentially stable. Moreover, the theoretical findings of this paper on the almost periodic solution are applied to prove the existence and stability of periodic solution for memristor-based shunting inhibitory cellular neural networks with leakage delays and periodic coefficients. An example is given to illustrate the effectiveness of the theoretical results. The results obtained in this paper are completely new and complement the previously known studies of Wu (2011) and Chen and Cao (2002). © Copyright 2016 L. Lu and C. Li.
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Abstract: 
Due to the lack of ground control points (GCPs) and parameters of satellite orbits, as well as the interior and exterior orientation parameters of cameras in historical declassified intelligence satellite photography (DISP) imagery, a second order polynomial equation-based block adjustment model is proposed for orthorectification of DISP imagery. With the proposed model, 355 DISP images from four missions and five orbits are orthorectified, with an approximate accuracy of 2.0-3.0 m. The 355 orthorectified images are assembled into a seamless, full-coverage mosaic image map of the karst area of Guangxi, China. The accuracy of the mosaicked image map is within 2.0-4.0 m when compared to 78 checkpoints measured by Real-Time Kinematic (RTK) GPS surveys. The assembled image map will be delivered to the Guangxi Geological Library and released to the public domain and the research community. © 2016 by the authors.
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Abstract: 
Reduction of graphene oxide with different reduction degrees was carried out using a hydrothermal reduction method at 130-190 °C. X-ray diffraction, scanning electron microscopy, Fourier transform infrared spectrometry, Raman spectroscopy, and electrochemical testing methods were conducted to investigate the effect of reduction of the graphene oxide gel on the Li-S battery electrochemical performance. The results indicated that the reduced graphene oxide gel was a 3D network graphite structure. The sulfur-based composite material was uniformly embedded, and sulfur polymer loss was suppressed. The reduction degree of graphene oxide (GO) gel increased with increasing water fluid temperatures. In contrast, when the water fluid temperature was 190 °C, the best rate performance of the electrode was observed. © The Royal Society of Chemistry 2016.
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Abstract: 
The dielectric properties and electrical conductivity of LiCa3MgV3O12were investigated as a function of temperature and frequency. A sharp rise in the relative permittivity and loss tangent at higher temperature (T > 300 °C) was observed. Complex impedance analysis confirmed a Debye-like relaxation in the temperature range 440-540 °C with an activation energy of 0.81 eV by Arrhenius law fitting. AC conductivity exhibited distinct frequency dispersion and an activation energy of 0.78 eV at T > 300 °C. The short-range hopping of the charge carriers is mainly responsible for the observed rise in the dielectric properties and the frequency dispersion of the AC conductivity. © 2016 Informa UK Limited, trading as Taylor & Francis Group.
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Abstract: 
Surface enhanced Raman scattering (SERS) has been developed as a powerful tool for detection of ultra-trace molecules, thus at foundation of a number of important technologies, such as chemical analysis and biosensor. Photocatalytic growth of Ag nanoparticles (NPs) by TiO2film is a cost-effective, facile and surfactantless way to fabricate SERS substrates with high stability and reproducibility, but the SERS activity still needs to be improved. In this work, we report a facile way to improve SERS activity of TiO2-catalyzed Ag NPs by additionally depositing a layer of Ag film using magnetron sputtering. Combining with the advantages of liquid and vapor environment, the Ag NPs size increase to the resonance size without decrease of density, so the spacing of Ag NPs decrease and high-density hotspots can be formed. By optimizing the sputtering time of Ag films, the SERS activity of the Ag NPs/films is improved by a factor of ∼400. This work not only establish a low-cost method for fabricating high-quality SERS substrate, more importantly, propose a novel way to prepare plasmonic nanostructures with high-density hotspots. © 2016 Elsevier B.V.
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Abstract: 
Pollution of heavy metals has become a serious environmental problem and it needs to be solved as soon as possible. Diatomite is a kind of biogenic rock and it is siliceous and sedimentary. There is abundant diatomite resource in China. Diatomite has distinctive structure of diatom monoblock. It has strong adsorbability, its specific area is large and it has high porosity. Its surface adheres a lot of active groups and negative charge. Diatomite with proper modification would show outstanding absorption effect of heavy metal ions. This paper reviewed the absorption efficiency of heavy metal ions on diatomite modified by metallic oxide, acids and bases, acticarbon, calcium carbonate and organics, the results would offer references for related researches. At last, this paper takes the outlook for the modified methods and application prospects of diatomite in wastewater treatment of heavy metals. © 2016 Trans Tech Publications, Switzerland.
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Abstract: 
We report on a theoretical study of the influence of a δ-doping on a giant magnetoresistance (GMR) device based on a magnetically confined GaAs/AlxGa1-xAs heterostructure. The δ-doping dependent transmission and conductance of the device are calculated. It is shown that there still exists an obvious GMR effect even the inclusion of a δ-doping. It is also shown that the magnetoresistance ratio (MR) of the device can be switched by changing the weight and/or position of the δ-doping. These interesting features provide an alternative way to manipulate a GMR device, and the structure can be employed as a structurally controllable GMR device for magnetoelectronics applications. © 2015 Elsevier B.V. All rights reserved.
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Abstract: 
A Li4WO5ceramic with rock salt structure was prepared by the solid-state reaction method and its microwave dielectric properties was demonstrated for the first time. It could be well densified at relatively low sintering temperature (~890°C). XRD and DTA analysis revealed a phase transformation from cubic to orthorhombic occured at 700°C. Excellent microwave dielectric properties with a near-zero temperature coefficient of resonant frequency ~-2.6ppm/°C, a relative permittivity ~8.6 and a quality factor ~23,100GHz (at 11.0GHz) was obtained. Li4WO5was found to be chemically compatible with silver powders when sintered at 890°C. All the results indicate that the Li4WO5ceramic is a promising candidate as a base material in low temperature cofired ceramic technology. © 2015 Elsevier Ltd.
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Abstract: 
The new ionic conductor Sr1-xKxSiO3-0.5xwas first reported by Singh et al. as a promising candidate electrolyte for solid oxide fuel cells. Here we report the thermal evolution of the phase formation and ionic conductivity of the composition x = 0.2. The results disclose the co-existence of crystalline and amorphous phases in the material at room temperature, and the amorphous phase would crystallize into K2SiO3and SiO2on heating at ∼650 °C and return to the amorphous state at a temperature ≥1020 °C. Both the VT-XRD and conductivity data revealed that firing at a temperature above 1100 °C is favourable for maintaining the amorphous phase at ambient temperature. The phase evolution explains the conduction behavior. A K2Si2O5glass was prepared in this work, and a high ionic conductivity was observed for this material, which was most likely responsible for the high ionic conductivity in Sr1-xKxSiO3-0.5x(x = 0.2). However, both the Sr1-xKxSiO3-0.5x(x = 0.2) and K2Si2O5did not show strong evidence of oxide ion conduction. © 2016 The Royal Society of Chemistry.
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Abstract: 
This study took zeolite X as carrier and chitosan as intermediate to compound dimethyl potassium and prepare zeolite X antimicrobial agent by hydrothermal synthesis. The best condition to prepare zeolite X antimicrobial agent is: Mass ratio of zeolite X:Chitosan:dimethyl potassium is 3:1:2, temperature is 40°C and time is 2 h. Through antibacterial test, we can see that the best inhibitory rate is 78.16%, and release effect significantly enhanced. We studied the structure of zeolite X antimicrobial agent by IR, XRD, SEM, XPS. It can be concluded that the H on amino-group of chitosan can form hydrogen bonds with O on dimethyl potassium and zeolite X and the hydrogen bonds play a major role in connecting dimethyl potassium and zeolite X; Free hydroxyl on zeolite X can form hydrogen bonds with O in C-O of chitosan. It may form hydrogen bonds with O in C=O of dimethyl potassium and this may be the reason of the improvement of antimicrobial. © 2016 Trans Tech Publications, Switzerland.
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Abstract: 
Before we apply the Time Difference of Arrival (TDOA) to locate sound target, we should have known arrival time of each sensor node at first, we present two algorithms based on the cumulative sum to estimate the arrival time. We analysis influences of location accuracy, caused by five sensors position algorithm and the distance of each node. Taking these several factors, we find the best distance between sound source and node and propose a node organizational method-retest measure method. According to the consequence of first measure, organize node to locate again. The result of simulation shows that these algorithms are in effect and the retest measure can reduce deviation effectively. © 2016 SERSC.
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Abstract: 
Taking into account stage-structure for predator and periodic pulse at different fixed moment, a delayed predator-prey system with square root functional response is investigated in this paper. Sufficient conditions for the global attractivity of the mature predator-extinction periodic solution are obtained. Further, by using theories of impulsive differential equation and delay differential equation, we investigate the permanence of this system. Finally, examples and numerical simulations are given to show that time delays and pulses play an important role in the dynamics which makes the system be more complex. © 2015 International Association for Mathematics and Computers in Simulation (IMACS). Published by Elsevier B.V. All rights reserved.
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Abstract: 
Electrodes play a vital role on the electrical properties of positive temperature coefficient (PTC) ceramics. An ohmic contract between ceramics and electrodes is necessary for the PTC effect. In this work, silver mixed aluminium electrode and pure silver electrode were pasted on BaTiO3-based PTC ceramics, which results in an ohmic contact and non-ohmic contact, respectively. Impedance spectroscopy and dielectric and conductivity properties was investigated at different temperature for the two contacts. Small difference of electrical properties was found between the two contacts above the Curie temperature. Below the Curie temperature, however, carriers could pass through the interface of ohmic contract but gather on the interface of non-ohmic contact. The latter resulted in a space charge polarization, which increased low-frequency dielectric permittivity. © 2016 Trans Tech Publications, Switzerland.
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Abstract: 
Water, temperature, soil depth, and redox potential have certain effects on soil organic carbon mineralization in wetland. Besides, wetland and wetland vegetation of different types also have an impact on soil organic carbon mineralization. Wetland clog is not only associated with hydraulic load and pollution load, but also connected with the organic carbon mineralization rate. © 2016 Taylor & Francis Group, London.
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Abstract: 
Pharmaceuticals and Personal Care Products (PPCPs) that are widely used in the process of human production and life are discharged into surface water and groundwater. Thus, this is considered to be a new type of environmental pollutants and has drawn increased attention of people. Related research has mainly focused on the characterization of PPCP pollution to the environment and its impact. However, it is only confined to the detection and investigation of their types and levels. Only a few studies are available on the removal of PPCP from the water environment, as well as the study on the joint toxicity of mixture pollutants. The present study focuses on the reviews of the influence of PPCPs in drinking water on human health, and explores the impact of the joint toxicity of these pollutants on the ecological environment by using the sensitive biological indicator. Moreover, in order to protect the safety of drinking water, we put forward the detection and control methods of drugs in drinking water in accordance with the “new environmental law”. © 2016 Taylor & Francis Group, London.
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Abstract: 
Large-scale synthesis of colloidal two-dimensional (2D) monolayered nanosheets has been a great challenge for material science. The difficulties are caused by the low exfoliation ability of 2D bulk materials, the poor dispersion and high instability of colloidal solutions. Conventional exfoliation and dispersion of these bulk 2D materials usually involve chemical modification via functionalization, intercalation or oxidation, which was detrimental to their intrinsic physical and chemical properties. In the present study, we develope a novel "green" liquid exfoliation method to prepare highly dispersible colloidal MoO2.5(OH)0.5nanosheets in water. The as-obtained water-dispersible colloidal solutions (average particle size 20 nm and thickness 0.6-0.8 nm) kept in stable state longer than 10 months and show time-dependent photoluminescence (PL). Based on the results of combined time-dependent ex situ TEM observation experiments and ex situ XRD simulations, a novel "self-expansion and self-exfoliation" model was proposed to elucidate the formation of colloidal formation of atomically thin 2D MoO2.5(OH)0.5. It is expected that the present method has potential to be extended to colloidal formation of other layered compounds. © 2016 The Royal Society of Chemistry.
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Abstract: 
The barium titanium based PTC ceramic with two kind of colors, light blue and yellow, were obtained by changing sintering processing. In order to reveal the relationship between color and electrical properties of the ceramics. The phase structure and microstructure of as synthesized samples were investigated by powder X-ray diffraction (XRD) and scanning electron microscopic (SEM) analysis. The micro area elements were characterized by electron probe micro-analyzer (EPMA) and x-ray photoelectron spectrometer (XPS). The thermo-sensitive properties were studied by resistance-temperature measurement system. The results reveal that two kinds of PTC ceramics have the same structure, similar elements, but different microstructure and valence concentration of titanium. It is suggested that difference of color of the PTC ceramics are originated from the defect concentration of titanium. © 2016 Trans Tech Publications, Switzerland.
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Abstract: 
Polycrystalline perovskite-type manganite La0.65Sr0.2Na0.15MnO3was prepared by sol-gel method. An X-ray diffraction measurement showed that the sample was a single phase. The Curie temperature of the sample was determined to be 350K. The maximum magnetic entropy change |ΔSM| corresponding to a 1T magnetic field variation was found to be 1.08 J/kg K and about 40.6 J/kg of relative cooling power was obtained near the Curie temperature. The first-order or the second-order on the phase transition of the manganite was distinguished by Banerjee criteria. © 2016 Trans Tech Publications, Switzerland.
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Abstract: 
Hybrid cloud can help companies to maximize the potentiality of IT infrastructure, so the hybrid cloud is increasingly popular in the market. Hybrid cloud scheduling has become one of the important issues which cloud providers face in the current. How to effectively and safely make hybrid cloud scheduling is one of the main research topics in the field of hybrid cloud. This paper introduces an effective hybrid cloud resource management model, and proposes a hybrid cloud resource scheduling strategy based on the particle swarm leapfrog algorithm and trust mechanism in order to solve the problems. The experimental results show that the hybrid cloud scheduling strategy is effective in terms of security and throughput. © 2016 SERSC.
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Abstract: 
The traditional collaborative plotting system is a single user plot in which users are independent of each other, and the data can’t be shared among them. It can’t meet the requirements of multi-users to collaborative plot in the modern society. In this paper, we proposed multi-agent technology applying into the collaborative plotting system, and designed a collaborative plotting system based on web and multi-agent, which can solve the problem of real-time collaborative plotting for multi-users. At the same time, it provides the map editing interactive interface and realizes the dynamic exchange of the plotting information. Also, it supports a wide range of collecting effective plotting data, and realizes a new way of information acquisition. Experiments show that the system based on multi-agent can achieve fast and real-time cooperation under the Web environment, and its response time is short and the system performance is stable. © 2016 SERSC.
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Abstract: 
Shatian pomelo is one kind of high-quality fruits grown in south China. Modern agricultural planting technology for Shatian pomelo closely relates to the rapid identification of its maturity. As surface color reflects the maturity of fruits, quantitative determination on the color indices of L*, a*, and b* is significant for maturity judgment. Chemoinformatic models were applied for quantitative detection of L*, a*, and b* for Shatian pomelo, by using visible and near-infrared (Vis-NIR) spectrometry. To enhance the analytical accuracy and model stability, we proposed the combined use of moving window partial least squares (MWPLS) and modified optical path length estimation and correction (MOPLEC) to search for high-signal wavelength combinations, in fully optimizing the modeling parameters. Results indicated that the chemoinformatics that we proposed performed well for nondestructive evaluations of the maturity of Shatian pomelo. This technology is expected to be utilized for quality evaluations of some other agricultural and planting fruits. © 2015, Springer Science+Business Media New York.
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Abstract: 
Self-assembly 3D layered double hydroxide (LDH) nanosheets were synthesized using nano-SiO2as self-sacrificial templates via a facile bottom-up strategy. It is an environmentally friendly and economic strategy to prepare LDH nanosheets in comparison with the conventional method by exfoliation of bulk LDHs. This journal is © The Royal Society of Chemistry 2016.
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Abstract: 
Cloud computing is regarded as a new computing mode in recent years, and has been widely applied. Its task scheduling affects the performance of the cloud computing system directly, and people pay more and more attention to the security problems of cloud computing. The paper introduces the trust in scheduling algorithm, improves and fuses the PSO and SA in order to make them complementary. By applying that to the task scheduling strategy of cloud computing, we can get a higher scheduling efficiency. We implement the proposed algorithm and verify its high efficiency through the simulation platform (CloudSim). © 2016 SERSC.
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Abstract: 
With the arrival of the era of big data, Cloud computing has become an indispensable computational model of Internet service. As an important means of managing cloud resources, Task scheduling algorithm in Cloud directly affects the success of cloud computing. In this paper, Attribute Theory model is introduced into the task scheduling algorithm in Cloud. We establish a logical judgment standard which can indicate the resources’Qos preference of users through Attribute Theory model. And it helps users make scheduling choice in the corresponding resource with higher user satisfaction and scheduling performance. © 2016 SERSC.
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Abstract: 
A novel material consisting of metal oxide-nitride (TiOxNynanowires) and metal sulfide (SnS2nanosheets) is synthesized on a flexible carbon cloth substrate by a two-step hydrothermal reaction. The as-synthesized carbon cloth/titanium oxynitride/tin disulfide (CC@TiOxNy@SnS2) nanocomposites are tested directly as additive-free anode materials for lithium-ion batteries. The free-standing CC@TiOxNy@SnS2electrode displays an initial discharge capacity of 1082 mA h g-1at a current density of 1C, with a coulombic efficiency of 74%. The reversible capacity as high as 612 mA h g-1can still be maintained after 100 charging/discharging cycles. Moreover, this material shows outstanding rate properties with a high reversible discharge capacity of 419 mA h g-1at a current density of 5C, which is higher than the theoretical capacity of graphite. Also, a stable high discharge capacity of 676 mA h g-1can be attained when the current density is switched back to 1C. The high electrochemical performance can be attributed to the high electrical conductivity of the TiOxNy, which facilitates the transport of electrons and lithium ions, and the unique layer structure of SnS2. © The Royal Society of Chemistry 2016.
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Abstract: 
Remediation of heavy metal wastewater is a big project. Phytoremediation has been paid an increasing attention for its special features such as high efficiency, low cost, no secondary pollution. This paper briefly introduces the pollution status of heavy metal wastewater, and expounded the concept and content of phytoremediation. Meanwhile, the mechanism, studies and application status of phytoremediation were discussed. And the development prospects of this field were given. © 2016 Taylor & Francis Group, London.
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Abstract: 
Eucalyptuses are the mass agricultural plant in Guangxi province. The sawdust of eucalyptuses were used as the raw materials for the magnetic activated carbon, then analyzed for the adsorption of single factor such as amount of magnetic activated carbon by Eucalyptuses, adsorption time, and initial concentration of methyl orange solution and then gave the fitting and analysis by dynamic model and isothermal model. © 2016 Taylor & Francis Group, London.
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Abstract: 
In prediction of network security situation, the prediction accuracy of traditional single kernel function vector machine is a little low. It can’t describe the randomness and abruptness, and it has some limitation. A network security forecasting model was put forward which combined Gaussian kernel function and polynomial kernel to solve this problem. Proved by simulation experiment, this model can increase prediction accuracy and it has some practical meaning. © Springer Science+Business Media Singapore 2016.
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Abstract: 
novel low-firing microwave dielectric ceramic BiZn2VO6was prepared using the solid state reaction method. The phase composition, sintering behavior, and microwave dielectric properties were investigated. BiZn2VO6ceramic could be well densified at relatively low temperature 780 °C and exhibited promising microwave dielectric properties with a Εr = 15.0, Q × f = 20,640 GHz, and τf = −88 ppm/°C. BiZn2VO6ceramic has chemically compatibility with Ag electrodes when sintered at 780 °C for 4 h. © 2015, Springer Science+Business Media New York.
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Abstract: 
In order to investigate water quality variations at different spaces in it, the modern experiment instruments were used to analyze 7 water quality indicators measured at 31 different sites. The research assessed water pollution state and factors, and proposed some protective measures and schemes to improve the water quality. Based on the water quality indicators monitoring results of 31 sampling sites, in which shows that pH in Qingshitan reservoir is weakly alkaline. The value of pH ranges from 7.01 to 8.00 in west lake, which it ranges from 7.60 to 8.00 in east lake. The scope of reservoir Dissolved Oxygen (DO) ranges from 8.07 to 9.10 mg/L. The Total Phosphorus (TP) content of the reservoir ranges from 0.048 to 0.070 mg/L. Reservoir of total organic carbon content is high, ranging from 6.22 to 12.83 mg/L. Total nitrogen content ranges from 0.189 to 0.368 mg/L. According to the environmental quality standard of surface water GB3838-2002, total nitrogen surpasses standard value, which indicates that the reservoir water quality belongs to class III. Based on the lake eutrophication evaluation and classification standard, the water quality is intermediate level of eutrophication. Therefore, reinforcing the prevention and control of industrial and domestic pollution of upstream region are expected to improve the water quality of the Qingshitan reservoir. © 2016 Taylor & Francis Group, London.

Number of references: 
12

Main heading: 
Reservoirs (water)

Controlled terms: 
Alkalinity -  Biochemical oxygen demand -  Carbon -  Dissolved oxygen -  Eutrophication -  Lake pollution -  Lakes -  Nitrogen -  Organic carbon -  Pollution -  Pollution control -  Quality control -  River pollution -  Surface waters -  Water pollution -  Water pollution control -  Water quality

Uncontrolled terms: 
Environmental quality standards -  Lake eutrophications -  Prevention and controls -  Reservoir water quality -  Total nitrogen content -  Total organic carbon content -  Water quality indicators -  Water quality variations

Classification code: 
441.2Reservoirs -  444.1Surface Water -  445.2Water Analysis -  453Water Pollution -  453.2Water Pollution Control -  801.1Chemistry, General -  804Chemical Products Generally -  804.1Organic Compounds -  913.3Quality Assurance and Control

Database: 
Compendex

166. 

Accession number: 
20154201412679

Title: 
Dielectric properties of BiAlO3-modified (Na, K, Li)NbO3lead-free ceramics

Authors: 
Sun, Xiaojun1; Deng, Jianming1; Liu, Laijun1 Author Email; Liu, Saisai1; Shi, Danpin1; Fang, Liang1; Elouadi, Brahim2
Author affiliation: 
1 Guangxi Universities Key Lab. of Non-ferrous Metal Oxide Electronic Functional Materials and Devices, Key Laboratory of Nonferrous Materials and New Processing Technology, Ministry of Education, College of Materials Science and Engineering, Guilin University of Technology, Guilin, China


2 Laboratory of Chemical Analysis Elaboration and Materials, Engineering (LEACIM), Université de la Rochelle, Avenue Michel Crépeau, La Rochelle Cedex 01, France

Corresponding author: 
Liu, Laijun

Source title: 
Materials Research Bulletin

Abbreviated source title: 
Mater Res Bull

Volume: 
73

Issue date: 
January 1, 2016

Publication year: 
2016

Pages: 
437-445

Language: 
English

ISSN: 
00255408

CODEN: 
MRBUAC

Document type: 
Journal article (JA)

Publisher: 
Elsevier Ltd

Abstract: 
(1 - x)K0.45Na0.49Li0.06NbO3-xBiAlO3((1 - x)KNLN-xBA) solid solution has been synthesized by a conventional solid state reaction. Crystal structure, microstructure, dielectric properties of the (1 - x)KNLN-xBA ceramics were investigated. With the increase of BA, the unit cell volume shrinks. The average grain size decreases from >20 μm to ∼1 μm and the morphology of grains changes from irregular to cubic. The dielectric peak of ferroelectric-paraelectric translation is suppressed and shifts to low temperature with the increase of BA. A good dielectric temperature stability was obtained in the samples x = 0.08 and x = 0.10, corresponding to operating temperature range 454.4-660.4 K and 405.6-630.7 K (±10% variation), respectively. Higherature dielectric relaxation behavior was discussed. The activation energy of oxygen vacancies first decreased and then increased with the increase of BA, which was attributed to both the concentration of oxygen vacancies and lattice distortion. © 2015 Elsevier Ltd. All rights reserved.
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Abstract: 
In this study, Fe/C and Fe/Cu internal electrolysis (IE) was used to treat dinitrodiazophenol (DDNP) wastewater. COD removal was selected as evaluation index to discuss the difference of the two systems. The results of orthogonal experiment showed that under the same operational conditions, the COD removals of Fe/C IE were all greater than Fe/Cu IE, and the pH of wastewater had the greatest significant impact on COD removal. According to orthogonal and single factor affecting experiments, the optimum operational conditions of Fe/C and Fe/Cu IE were as follow: pH = 1, reaction time (RT) = 2 d, medium molar ratio (R) = 1.37 and reaction temperature (TR) = 25 °C (Fe/C IE); pH = 1, RT = 4 d, R = 1.14 and TR = 30 °C (Fe/Cu IE), and the COD removals of Fe/C and Fe/Cu IE under the optimum operational conditions were 86.65% and 82.24%, respectively. The COD removal kinetics by Fe/C and Fe/Cu IE was also investigated by classical reaction kinetics, traditional pseudo-first-order kinetic and innovative pseudo-kinetics models. The results showed that COD removal processes were well described by the novel pseudo-second-order kinetic model, and the liquid film diffusion was the potential rate-controlling step. © 2015 Taiwan Institute of Chemical Engineers.
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Abstract: 
An approach in which the raw materials of Li2CO3, MgO and TiO2were ball milled before mixing (abbreviated as LMT2) was reported. For the traditional ceramic technique (abbreviated as LMT1), the raw materials of Li2CO3, MgO and TiO2were directly used without further processing. The powders from LMT2 tended to be smaller and uniform and the ceramics exhibited higher densities than that of LMT1, which significantly lowered the sintering temperature from 1075 °C to 925 °C. LMT2 ceramics sintered at 925 °C exhibited good microwave dielectric performance with Εr= 27.0, Q × f = 58,480 GHz (at ∼ 5.8 GHz), τf= 0.45 ppm/°C. Moreover, LMT2 ceramic was found to be chemically compatible with Ag. The results indicate that the pretreatment of raw materials is a relatively simple and particularly effective method to obtain glass-free Li2MgTi3O8LTCC ceramics. © 2016 Elsevier B.V.
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Abstract: 
Due to the slow convergent speed of particle and easily get trapped in the local optima, a novel simple PSO algorithm with opposition-based learning average elite strategy is proposed. In this algorithm, a particle updating formula of the simplified swarm optimization (sPSO) algorithm is adopted. Moreover, the opposition-based learning elite strategy and Gaussian disturbance are exerted on the personal best particles and then replace personal best particle of sPSO with the average of elite opposite solutions with Gaussian disturbance of personal best particles. The adjustment of inertia weight is based on setting a threshold and then the inertia weight selects each mode adaptively according to its current state. A set of experimental results on benchmark functions demonstrate that the proposed PSO algorithm is an effective and efficient approach for optimization problems. Furthermore, the T-test analysis shows that the proposed algorithm is able to achieve better results. © 2016 SERSC.
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Abstract: 
Molecular imprinted technology has been maturely applied to analyze and detect small molecular organic compounds, also increasingly applied in biological macromolecules assay. This review addresses the perspective of bio-macromolecular imprinted sensors and their applications, including optical molecular imprinted sensors, electrochemical molecular imprinted sensors and mass-sensitive molecular imprinted sensors. In addition, the opportunities, challenges, and further research orientations of molecular imprinted sensors for bio-macromolecules detection were prospected. © 2016 Changchun Institute of Applied Chemistry, Chinese Academy of Sciences.
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Abstract: 
Antibiotics are widely used for preventing diseases including human diseases and animal diseases. Antibiotics were overused seriously in China, Vietnam, and other developing countries. Recently, with the rapid development of livestock agriculture and aquiculture, the types and dosage of antibiotics are keeping on increasing. Antibiotics have been detected in sewage and drinking water at trace concentrations. They pose potential harms to ecosystem and human health, and become a concerned environmental problem. How to remove the residual antibiotics from water is our current primary research direction. © 2016 Taylor and Francis Group, London.
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Abstract: 
Anaerobic ammonia oxidation (anammox) is a novel autotrophic denitrification process, which has outstanding advantages in treating low C/N ratios and high concentrations of ammonia wastewater. This paper reviewed the research issues of anammox application, including the principles, microbial classification and properties, seed sludge, reactor types and processes. The optimum running parameters should be investigated in detail due to the complicated application cases. Especially in industrial wastewater treatment, anammox is deemed as the substitute process for the conventional nitrification-denitrification process, and the integrated process is expected to realize the industrialized expansion application. On the other hand, bacterial diversity and functional analysis are extremely important; however, the co-existing bacteria are still largely unknown in the anammox reactor. © 2016 Taylor and Francis Group, London.
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Abstract: 
Layered double hydroxide (LDH) was in situ grown on the disordered platelets of montmorillonite (Mt), and a self-assembled sheet-on-sheet nanohybrid was obtained. To obtain a nanohybrid of cationic/anionic clay with exfoliated Mt platelets, NaMt (sodium-montmorillonite) was fractionated and subsequently treated by ultrasonication in a solution of aluminum nitrate and magnesium nitrate to ensure good dispersion of the NaMt and cation adsorption. Subsequently, the precursors were reacted with ammonia under hydrothermal conditions. The phase compositions of the as-prepared samples were analyzed by X-ray diffraction and Fourier transform infrared spectroscopy. Field-emission scanning electron microscopy and high-resolution transmission electron microscopy investigations revealed the typical sheet-on-sheet and exfoliated Mt structures. The results demonstrated that the LDH grown on the disordered platelets of montmorillonite was successfully synthesized by a simple in situ growth route. A possible formation mechanism for the sheet-on-sheet architecture has been suggested. Using ultrasonically pre-exfoliated disordered Mt platelets as matrixes provided an essential substrate for the nucleation and in situ growth of LDH crystallites. The ammonia solution provided hydroxyl moieties for LDH growth and split the Mt platelets via a breaker effect. It is suggested that the in situ-grown LDH crystals, as spacers, played a crucial role in preventing the reaggregation of the disordered Mt platelets. This study can offer some new insights into developing a nanohybrid of cationic/anionic clay with a unique sheet-on-sheet structure. © 2015 Elsevier B.V.
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Abstract: 
In this work, a low-firing microwave dielectric ceramic BiCu2VO6with monoclinic structure was prepared through a solid state reaction method. Dense ceramic could be obtained when sintered at 740°C with a relative density about 96.7%. A diffusive phase transition was observed from the temperature dependence of the relative permittivity and loss tangent. The best sintered sample at 740°C exhibited the optimum microwave dielectric properties with a relative permittivity ~22.7, a quality factor ~11,960 GHz (at 11.0 GHz), and a temperature coefficient of resonant frequency of −17.2 ppm/°C. From the x-ray diffraction, backscattered electron imaging results of the cofired sample with 20 wt.% silver, the BiCu2VO6ceramic was found not to react with Ag at 740°C. It might be promising for the low-temperature cofired ceramics and dielectric resonator applications. © 2015, The Minerals, Metals & Materials Society.
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Abstract: 
In this paper, free standing graphitic carbon nitride (g-C3N4) nanosheets have been synthesized by mixed solvents (water/IPA = 2/1) liquid phase exfoliation, and a series of SnS2/g-C3N4heterojunctions with different contents of SnS2have been prepared via a simple ion-exchange process. Exfoliated g-C3N4presents a two-dimension sheet-like structure with the thickness of 2.8 nm and small SnS2nanoparticles with diameter of 5-10 nm are well anchored on the surface of g-C3N4nanosheets, which was proved by transmission electron microscopy (TEM) and atomic force microscope (AFM). The 4.0-SnS2/g-C3N4sample shows the highest photocurrent density of 13.66 μA cm-2at 0.8 V, which is about 1.5 time of the g-C3N4nanosheets and 2 times of the bulk g-C3N4, respectively. Photocatalytic measurement also demonstrated that constructing heterojunction of SnS2/g-C3N4can improve the photocatalytic efficiency as compared to pure g-C3N4and g-C3N4nanosheets. The highly effective photoelectrochemical and photocatalytic activities of SnS2/g-C3N4heterojunctions are attributed to the efficient separation of photogenerated hole-electron pairs. This work may provide a novel concept for the rational design of high performance g-C3N4-based photocatalysts. © The Royal Society of Chemistry 2016.
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Abstract: 
Reducing energy consumption has become an important task in cloud datacenters. Many existing scheduling approaches in cloud datacenters try to consolidate virtual machines (VMs) to the minimum number of physical machines (PMs) and hence minimize the energy consumption. VM live migration technique is used to dynamically consolidate VMs to as few PMs as possible; however, it introduces high migration overhead. Furthermore, the cost factor is usually not taken into account by existing approaches, which will lead to high payment cost for cloud users. In this paper, we aim to achieve energy reduction for cloud providers and payment saving for cloud users, and at the same time, without introducing VM migration overhead and without compromising deadline guarantees for user tasks. Motivated by the fact that some of the tasks have relatively loose deadlines, we can further reduce energy consumption by proactively postponing the tasks without waking up new PMs. In this paper, we propose a heuristic task scheduling algorithm called Energy and Deadline Aware with Non-Migration Scheduling (EDA-NMS) algorithm. EDA-NMS exploits the looseness of task deadlines and tries to postpone the execution of the tasks that have loose deadlines in order to avoid waking up new PMs. When determining the VM instant types, EDA-NMS selects the instant types that are just sufficient to guarantee task deadline to reduce user payment cost. The results of extensive experiments show that our algorithm performs better than other existing algorithms on achieving energy efficiency without introducing VM migration overhead and without compromising deadline guarantees. © Springer International Publishing AG 2016.
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Abstract: 
An attapulgite@chitosan (ATP@CS) nanocomposite was prepared by coating chitosan onto naturally needle-like nanoscale attapulgite clay. The nanocomposite was characterized by scanning electron microscopy, Fourier transform infrared spectroscopy and thermogravimetric analysis. Cellulase was covalently immobilized on this ATP@CS support using glutaraldehyde activation method and compared to (3-aminopropyl) triethoxysilane modified ATP (ATP-APTES) support. The amount of cellulase on the ATP@CS and ATP-APTES was 88.3 and 76.5 mg g-1, respectively. The reusability and effects of pH and temperature on activity were studied. The ATP@CS immobilized cellulase exhibited higher pH and thermal stability as well as good reusability compared to the ATP-APTES immobilized cellulase and the free cellulase. The immobilized cellulase samples were also utilized to hydrolyze wheat straw to evaluate their potentially practical applications. © 2016 The Royal Society of Chemistry.
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Abstract: 
There are mainly two kinds of satellite positioning products at present as follows: a kind of high precision and high cost positioning equipment is difficult to have been applied in larger-scale, while another kink of low cost equipment have been applied in larger-scale is low precision. This paper includes a differential dynamic positioning algorithm based on GPS/Beidou which realizes middle precision based on low cost equipment. The development of this equipment has significance in vehicle navigation system. © 2016 The Authors. Published by Elsevier Ltd.
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Abstract: 
Six water quality parameters which including pH, dissolved oxygen, total phosphorus, total nitrogen, total organic carbon, total carbon of Qingshitan reservoir surrounding agricultural wetland are tested. The results show that pH of Qingshitan reservoir surrounding agricultural wetland water present weak alkalinity, and the variation range of the total phosphorus content in streams, ditches, ponds respectively are 0.049~0.120 mg/L, 0.062~0.114 mg/L, 0.055~0.139 mg/L; the variation range of total nitrogen content in streams, ditches, ponds are 0.353~1.880 mg/L, 1.070~1.640 mg/L, 0.633~2.64 mg/L; the variation range of dissolved oxygen content in streams, ditches, ponds are 8.490 ~9.210 mg/L, 8.690~8.840 mg/L, 8.330~10.450 mg/L; the variation range of total organic carbon content in streams, ditches, ponds are 8.180~17.040 mg/L, 13.980~27.490 mg/L, 8.050~24.490 mg/L; the variation range of total carbon content in streams, ditches, ponds are 14.170~46.060 mg/L, 26.940~34.870 mg/L, 17.540~54.93 mg/L. According to Environmental Quality Standard for Surface Water (GB3838-2002), the water quality status of the streams and ditches reached the third water quality standard as a whole, but the total nitrogen exceeded this standard, and total nitrogen exceeding standard rate is 33%. The water quality of the ponds reached the fourth water quality standard. It is found that the loss of chemical fertilizers and pesticides in agricultural production and discharge of household garbage and waste water and feces of livestock are the main factors that influenced the water quality in pollution sources investigation. Based on the assessment, some suggestion on the agricultural wetland water protection and management are put forward. © 2016 Taylor & Francis Group, London.
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Abstract: 
The synergistic corrosion inhibition effect of indigo carmine and three kinds of cationic organic compounds on 1045 carbon steel (CS) in 0.5 M HCl solution is reported. Electrochemical measurements showed that these three cationic organic compounds combined with indigo carmine reduce the speed of corrosion on 1045 CS and act as effective inhibitors. The combination of indigo carmine with BAB resulted in the best synergistic corrosion inhibition effect (S = 17.14), and the best inhibition efficiency (95.0%). SEM images and XPS data of the corroded steel surfaces suggested that the indigo disulphonate anion and organic cation could be simultaneously adsorbed on the CS surface to inhibit the corrosion of iron. The synergistic inhibition mechanism was investigated by dynamic simulations using quantum chemistry. © The Royal Society of Chemistry 2016.
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Abstract: 
This paper puts forward text filtering system based on SVM algorithm regarding to the problem that bad and sensitive information of user tag that may exist in the collaborative geographic information plotting system. Then further improvement has been made towards the TF-IDF for feature extraction and thus achieved the function that automatically blocks the bad and sensitive information marked by users. © 2016 SERSC.
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Abstract: 
The traditional Hmong clothing crafts was emphasized in this research object, which makes a profile of fully handcrafted Hmong costume, and demonstrated their primitive emotion behind the costume. The purpose of this study is to provide initial understanding, by using field investigation, documentation, and empirical study, of the link between material, craft, and decoration of costume and emotional and ethnic elements of Longlin Hmong, which can be helpful in revealing the unique cultural value of the Hmong costumes. Furthermore, the paper points out the traditional clothing lifestyle reflect the contemporary trend of slow and eco-friend fashion properly, and the ethnic elements offer an inspiration on the apparel design. Finally, based on the study, a series of related researches on costumes as an non-material cultural heritage in Longlin can be established step by step, and a theoretical framework to design is to be molded connecting the modern and tradition elements. © 2016, Binary Information Press. All rights reserved.
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Abstract: 
A solid solution EuMn1-xCuxO3-δ(0 ≤ x ≤ 0.316) was synthesized by a traditional solid state reaction at 1150 °C. It crystallized into the Pnma space group, which was confirmed by powder X-ray and selected area electron diffraction. Magnetic susceptibility measurements showed that the two magnetic transitions for these materials occurred from 52 to 22 K and 45 to 20 K. © 2016 The Royal Society of Chemistry.
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Abstract: 
Copper nitride (Cu3N) films are made under different nitrogen pressures via radio frequency reactions and magnetron sputtering techniques. Scanning electron microscopy, X-ray diffraction, UV-visible spectrophotometry, and fluorescence spectrophotometry are conducted to test and analyze the structures and optical properties of the films. The films produced under distinct nitrogen pressures possess compact surfaces and even similar particle sizes. In addition, the Cu3N (111) crystal faces are mainly formed at low nitrogen pressures, whereas the Cu3N (100) crystal faces are mainly generated at high nitrogen pressures. The photo-induced luminous band of the Cu3N films is concentrated in the blue-violet area. Moreover, the optical band gap (Eg) of the films varies within the range of 1.23-1.91 eV and increases along with R. This variation is caused by the change of vacancy centers inside the film crystal and the concentration of elementary copper atoms that causes a distinct defect energy level. © The Royal Society of Chemistry.
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Abstract: 
To improve electrochemical performance of Li ion battery, we synthesized flower-like V6O13in oxalic acid solvent with HCl. The composition and morphology of the V6O13were characterized by X-ray diffraction and scanning electron microscopy, respectively. The synthesized flowers-like V6O13are less than 600nm in width of the ribbon and have purity phase of the V6O13. The electrochemical performance of the flowers-like V6O13were characterized by charge and discharge performance, EIS and CV. The flowers-like V6O13exhibited high electrochemical performance. © 2016 Trans Tech Publications, Switzerland.
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Abstract: 
Si6-zAlzOzN8-z-cBN (where Si6-zAlzOzN8-zis β-Sialon and c-BN is cubic boron nitride) composites were prepared by the high temperature (1700°C) and high pressure (5GPa) sintering. The effects of the composite of β-Sialon (i.e., different z values) on the microstructure and mechanical properties of the β-Sialon-cBN composites were studied. The relative test results were verified by computer simulation. It was shown that, with the increasing z values of β-Sialon, the aluminum and oxygen content increase, and the densification and mechanical properties of β-Sialon-cBN composites decrease gradually. © 2016 Trans Tech Publications, Switzerland.
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Abstract: 
When wireless sensor networks using spatial random deployment, disturbed three-dimensional topography of factors can lead to the generation of the coverage hole. In order to effectively detect the coverage holes in the target area, in this paper, we propose a method for detecting space coverage holes in sensor networks based on three-dimensional terrain correction. Firstly using Delaunay triangulation subdivides network coverage and calculates the Delaunay triangle circumscribed circle, secondly using the cluster grouping method to build the cover blind area boundary. Thirdly according to the principles of the terrain correction, we calculate the actual detection radius, after terrain correction ultimately, obtain minimum boundaries of coverage holes. Simulation results show that the detection method can effectively detect coverage holes under the three-dimensional terrain. For the undulating obviously terrain, it also has some adaptability. © 2016 SERSC.
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Abstract: 
Through the analysis of the relationship between current intelligence transportation and large data, after the theory of granular computing concepts involved in preliminary studies, For the current data mining of intelligent transportation, we presents a Data Mining Model Of Intelligent Transportation Based on Granular Computing. Utilizing granular computing in data mining theory advantages, through constructing a new data mining model to solve the tlarge-scale, complexity, uncertainty and ambiguity problems of massive data from intelligent transportation. © 2016 SERSC.
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Abstract: 
This paper presents a method which combines the traditional threshold method and SVM method, to detect the cloud of Landsat-8 images. The proposed method is implemented using DSP for real-time cloud detection. The DSP platform connects with emulator and personal computer. The threshold method is firstly utilized to obtain a coarse cloud detection result, and then the SVM classifier is used to obtain high accuracy of cloud detection. More than 200 cloudy images from Lansat-8 were experimented to test the proposed method. Comparing the proposed method with SVM method, it is demonstrated that the cloud detection accuracy of each image using the proposed algorithm is higher than those of SVM algorithm. The results of the experiment demonstrate that the implementation of the proposed method on DSP can effectively realize the real-time cloud detection accurately.
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Abstract: 
The specific surface area (SSA) is an important physical and chemical indicator of clayey soils, and choosing the appropriate test method is the premise to obtain the correct parameters. The SSAs of 5 different clayey soils are determined by the following three methods: methylene blue (MB) method, ethylene glycol monoethyl ether (EGME) adsorption method, and glycerin adsorption method, and are estimated by the empirical formula, air-dried moisture content method. The experimental results show that, for the non-swelling clay, the SSA calculated by the above 4 methods are approximately the same, while for the soil samples containing montmorillonite, the SSAs measured by the EGME method are smaller than those by other methods. After montmorillonite soil samples are saturated with different adsorption solutions, the soil samples are analyzed through X-ray diffraction experiments. It is found that the spacing of air-dried montmorillonite crystal layer d001=15.6Å, while that saturated by EGME, glycerol and MB is changed to 15.9Å, 17.5Å, 19.0Å, respectively. The montmorillonite crystal layer saturated in glycerol or MB is obviously expanded, which is facilitative for adsorbed molecules to enter the surface of the crystal layer, and the molecules also cover the layer better. The statistics of the existing research results indicate that the SSA reflects the composite effects of composition of various hydrophilic clay minerals and the relative proportions. Therefore, the SSA is correlated with the liquid limit, plasticity index and activity and other physical indicators, and it is available to fit them in the form of a power function. If the soils contain swelling clay minerals, poor correlation between the SSA and the clay fraction will be found because the effects of type of clay minerals cannot be reflected by the clay fraction. © 2016, Chinese Society of Civil Engineering. All right reserved.
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Abstract: 
Aluminium metal matrix composites reinforced with WC ceramic particles were manufactured through warm accumulative roll bonding (ARB) in this study. The microstructures of the composites exhibited excellent particles distribution in the matrices. Compared with the mechanical properties of ARB monolithic pure Al, the Al/WC composites exhibited higher tensile strength. The shear lag theory modified was used in considering the yield strength of the composites. The results indicated that the effects of WC particles in Al/WC composite lead to the thermal expansion dislocation strengthening, small subgrain strengthening, Orowan strengthening and geometrically necessary dispersion strengthening. © 2016 Trans Tech Publications, Switzerland.
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Abstract: 
The catalysts Ni/Al2O3and CaO modified Ni/Al2O3were prepared by impregnation method and applied for methanation of CO2. The catalysts were characterized by N2adsorption/desorption, temperature-programmed reduction of H2(H2-TPR), X-ray diffraction (XRD), and temperature-programmed desorption of CO2and H2(CO2-TPD and H2-TPD) techniques, respectively. TPR and XRD results indicated that CaO can effectively restrain the growth of NiO nanoparticles, improve the dispersion of NiO, and weaken the interaction between NiO and Al2O3. CO2-TPD and H2-TPD results suggested that CaO can change the environment surrounding of CO2and H2adsorption and thus the reactants on the Ni atoms can be activated more easily. The modified Ni/Al2O3showed better catalytic activity than pure Ni/Al2O3. Ni/CaO-Al2O3showed high CO2conversion especially at low temperatures compared to Ni/Al2O3, and the selectivity to CH4was very close to 1. The high CO2conversion over Ni/CaO-Al2O3was mainly caused by the surface coverage by CO2-derived species on CaO-Al2O3surface. © 2016 Wen Yang et al.
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Abstract: 
Large amounts of HRAW are discharged from rare earth smelting process, and it has caused serious pollution on the receiving water in China. In this paper, research progress in High-strength Rare earth Ammonia Wastewater (HRAW) was summarized in detail. Although a lot of technologies were introduced in literature, it is still a hard work to treat HRAW with a reasonable cost due to the current treatment process. Single method was proved to be difficult to meet discharge standards. It is feasible to adopt combination processes to reduce costs and enhance treatment effects. In addition, the recycling of ammonia by-product should be preferred at the same time in order to offset the cost of wastewater treatment. © 2016 Taylor and Francis Group, London.
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Abstract: 
Electron acceleration in intense laser and magnetized plasma interaction by ponderomotive force has been researched. The results are shown that, under the influence of ponderomotive force, electron give rise to transverse oscillation and obtain high energy gain, moreover, the resonance by self-generated magnetic filed enforce ponderomotive force and further accelerate electron, lead to higher energy gain. At last, electron energy trend to a steady value, and the high energy electron would be automatic ejected by the ponderomotive force. The present scheme, it can avoid making use of additional extractor of acquiring high energy electron, which may provide useful physical support for novel design of table accelerator. © 2015 Elsevier GmbH. All rights reserved.
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Abstract: 
The composite of gold nanoparticles and mild oxidized MWNTs was used as catalytic cathode of Li-air battery, Au nanoparticles with the diameter of 2.1 nm were decorated by phosphorus ligand and the load weight of Au about 29 wt%. T he catalytic activity of A u/MWNTs was investigated by cyclic voltammetry (CV) and rotating disk electrode (RDE) which revealed that the electron number for ORR was 4.27, 2.98 and 3.77 in acid, neutral and base solution, respectively. This Li-air battery was cycled in DMSO/LiClO4electrolyte, whose full-discharge capacity turn out to be 15700 mA h/g, which was higher than that of bulk gold and nickel form cathode, and this Li-air battery could cycle for 72 times with the capacity of 1000 mA h/g. © The Electrochemical Society.
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Abstract: 
To improve the performance of the Magnetotelluric Occam inversion, by in-depth analysis of the sequential algorithm, we develop a multi-level hybrid parallel computing scheme for MT Occam inversion based on MPI+OpenMP+CUDA and implement it on a small heterogeneous cluster. We implement the parallel algorithm for solving linear equations with Gauss elimination, jacobian matrix, cross-product matrix calculations and Cholesky decomposition. Through reasonable decomposition, combination and mapping of computing tasks, the scheme reduces the data traffic and realizes the purpose of load balancing. By changing the matrix storage order,the memory access speed is significantly increased. The scheme is tested with multiple synthesis data from 2-D theoretical models and the execution efficiency of sequential code and parallel code on a 4 nodes PC cluster is comparatively analyzed. The test results show that the realization of this hybrid parallel algorithm is feasible and efficient. Compared with the sequential code and pure message passing algorithm, the inversion speed is obviously increased. © 2016 SERSC.
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Abstract: 
High-quality ultrafine α/β-carbon nitride (α/β-C3N4) nanowires have been fabricated through a novel hot melt reduction synthetic method using polyvinylchloride ([-C2H3Cl-]n), ammonium chloride (NH4Cl) and ferric oxide (Fe2O3) as raw materials. The purity, structure, morphology, crystallinity and surface state of the as-prepared samples were investigated by FSEM, TEM, HRTEM, SAED, XRD, EDX, FTIR and XPS. The nanowires presented good crystallinity with a length range of 1-4 μm and an average diameter of about 10 nm. Every nanowire possessed a high specific surface area and rough surface with abundant exposed atoms/prominences, indicating that the surface structure will facilitate further surface modification, functionalization and related applications. In addition, UV-vis diffuse reflectance and the corresponding photoluminescence (PL) spectra indicated that the nanowires have a wide band gap (4.38 eV) and obvious ultraviolet luminescence properties at the maximum emission peak of about 340 nm. A catalytic reaction mechanism and the growth model were also proposed to explain the formation process of the C3N4nanowires. © The Royal Society of Chemistry 2016.
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Abstract: 
Blood cell analyzer to complete cell detection function to fit the diluent, the hemolytic agent, sheath fluid reagent for medical use. In order to guarantee the stability of testing results, as well as protecting the interests of enterprise sales of reagents, under normal circumstances, instruments and reagents password authentication is needed in order to work properly. Reagent sales typically use encryption methods to achieve the instrument specifies the use of reagents, but unable to control reagent for sales by region. Using a symmetric key encryption algorithm Advanced Encryption Standard, and put forward a new reagent encryption method. The method can realize the enterprise to the reagent according to regional sales purposes, and can be used to control the designated on the instrument for custom reagent. The verification and analysis of the encryption method using VC platform. © 2016 Trans Tech Publications, Switzerland.
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Abstract: 
The multiple-tube fermentation method is one of the national standard testing Fecal coliform bacteria, which exist problems including operation cumbersome and time consuming. Using the 5-tube zymotechnics, the 10-tube zymotechnics, peptone culture method, EC cultivation, etc., combined with the national standard multiple-tube fermentation method separately testing Fecal coliform bacteria in medical wastewater, the results showed that, compared with the national standard multiple-tube fermentation method, peptone culture method can save 24–48 hours, better data reliability, which could be a optimization method for testing Fecal coliform bacteria in medical wastewater, which can saving time, manpower, material resources, having good popularization value. © 2016 Taylor and Francis Group, London.
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