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Abstract: The single crystal of AI203/Y3AI5012/ZrO2 ternary eutectic was prepared by an optical floating zone
furnace. The crystallography and interfacial structure of the directionally solidified ternary eutectic were investigated
by means of electron backscattered diffraction and transmission electron microscopy. We found that the preferred
crystallographic orientation of the Al203/Y3AI5012/ZrO2 eutectic crystal was {112 0}#11 00#AI203 ||{001}
#001#Y3AI5012 ||{001}#001#2rO2. Most of the tiny ZrO2 locates dispersively between Al203 and Y3AI5012. It can
be concluded that interfacial energy between Al203-Y3AI5012-ZrO2 played an important role in deciding the preferred
crystallographic orientations of the Al203/Y3AI5012/ZrO2 eutectic and the precipitation behavior of the ZrO2 phase. ©
2017 Acta Materialia Inc.
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2. A nanocrystalline oxygen-deficient bismuth oxide as an efficient adsorbent for effective
visible-light-driven photocatalytic performance toward organic pollutant degradation
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Abstract: In this work, a simple binary oxygen-deficient Bi2O4-x oxide was prepared, and its crystal structure, optical
property, band structure and electronic structure were systematically investigated. Plane-wave-based density functional
theory (DFT) calculations were also carried out to determine that Bi2O4-x is a typical indirect-gap semiconductor with
the bandgap of 1.1 eV. Bi2O4-x adsorbed ca. 99% of rhodamine B and methyl orange, ca. 95% of methylene blue and
ca. 80% of phenol in the dark within initial 30 min. The interaction of the oxygen-deficient structure-induced hydroxyls
with pollutant molecules is responsible for the excellent adsorption capacity. Due to its excellent adsorption capacity,
Bi204-x showed much higher photocatalytic degradation activity toward these pollutants (except for methylene blue)
under visible light irradiation than the well-studied Bi204, Bi203 and P25, which had poor or negligible adsorption
capacity toward the pollutants. Methylene blue was degraded by Bi204-x with further Pd loading. The photocatalytic
mechanism of the oxygen-deficient Bi2O4-x were explored. The scavenging test results showed that direct h+ oxidation
contributes to the high photocatalytic activity of the oxygen-deficient Bi2O4-x. This study highlights the potential

of developing Bi204-x-based materials as a new class with both excellent adsorption capacity and highly efficient
photocatalytic activity toward versatile pollutants. © 2018
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Abstract: The addition of clay hydration inhibitor into drilling fluid can effectively reduce the occurrence of drilling
accident, however, the unconspicuous effect and poor temperature resistance are existence obvious. The research
status and development trends of clay swelling inhibitor are briefly introduced and analyzed. From the research
process, we can conclude that clay hydration inhibitors have evolved from inorganic ions to organic ammonium
(amine), and gradually matured in the polymer type process. From the latest researches, we know that polyamine
inhibitor was the research topic, and the resulting high performance water-based drilling fluid was widely utilized at
home and abroad. Hyperbranched polymer inhibitor shows nice growth prospects due to the outstanding temperature
and salt resistance performance of the special structure. Traditional co-polymer inhibitor is difficult to be applied in
high temperature and high density drilling fluid due to the large molecular weight, and there are still rooms for its
improvement. We pointed out the future development focus was to make full use of biomass resources, and develop
green, environment friendly and efficient clay hydration inhibitor. What's more, the temperature resistance, universality
and multi effect oligomer inhibitor is worth studied. In order to promote the development of drilling fluid and related
technology, we should explore the hyperbranched inhibitor, besides, get rid the concept constraints of traditional drilling
fluid additives chemical force, and actively combine the complementary points of nanotechnology and drilling fluids. ©
2018, Chemical Industry Press. All right reserved.
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Abstract: The low rate of penetration and short lifetime of drilling bit served as the most common problems
encountered in hard formation drilling, thus leading to severe restriction of drilling efficiency in oil and gas reservoir.
This study developed a new local impact drilling method to enhance hard formation drilling efficiency. The limitation
length formulas of radial/lateral cracks under static indentation and dynamic impact are derived based on the
experimental research of Marshall D.B considering the mud column pressure and confining pressure. The local impact
rock breaking simulation model is conducted to investigate its ROP raising effect. The results demonstrate that the
length of radial/lateral cracks will increase as the decrease of mud pressure and confining pressure, and the local
impact can result in a damage zone round the impact crater which helps the rock cutting, thus leading to the ROP
increase. The numerical results also demonstrate the advantages of local impact method for raising ROP and the
vibration reduction of bit in hard formation drilling. This study has shown that the local impact method can help raising
the ROP and vibration reduction of bit, and it may be applied in drilling engineering. Copyright © 2018 Techno-Press,
Ltd.
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Abstract: Developing a reliable and high-performing direct hydrocarbon symmetric solid oxide fuel cells (S—SOFCs)
is promising to achieve the simple and durable operation in natural gas. Here we demonstrate a durable S—-SOFC
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with a ceramic oxide material simultaneously used as symmetric electrode that performs outstandingly in dry methane
at anode side and ambient air at cathode side. This cell shows high performance with strong resistances against

both coking and sulfur poisoning in dry fuel without any steam as reforming agent. At 800 °C, the cell exhibits a

low polarization resistance of 0.027 o cm2 in air and 0.074 o cm2 in 5% H2. When the cell is further optimized by
implementing a nanostructured electrode, the high peak power densities of 1.05 W cm-2 in H2 and 0.4 W cm-2 in CH4
are achieved at 800 °C. To our best knowledge, this is the highest performance among S—SOFCs using ceramic oxide
as symmetric electrode in dry methane. The cell exhibits a very stable performance under a constant current load of
1.0 A cm-2 for 1060 h with even slight performance increase. In addition, the electrode is structurally stable in various
fuels, suggesting that the cell can be operated in flexible gas conditions. © 2018 Elsevier B.V.
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Abstract: Although technical advances in hydraulically fracturing and drilling enable commercial production from

tight reservoirs, oil/gas recovery remains at a low level. Due to the technical and economic limitations of well-testing
operations in tight reservoirs, rate-transient analysis (RTA) has become a more attractive option. However, current
RTA models hardly consider the effect of the non-uniform production on rate decline behaviors. In fact, PLT results
demonstrate that production profile is non-uniform. To fill this gap, this paper presents an improved RTA model of
multi-fractured horizontal wells (MFHWS) to investigate the effects of non-uniform properties of hydraulic fractures
(production of fractures, fracture half-length, number of fractures, fracture conductivity, and vertical permeability) on
rate transient behaviors through the diagnostic type curves. Results indicate obvious differences on the rate decline
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curves among the type curves of uniform properties of fractures (UPF) and non-uniform properties of fractures (NPF).
The use of dimensionless production integral derivative curve magnifies the differences so that we can diagnose
the phenomenon of non-uniform production. Therefore, it's significant to incorporate the effects of NPF into the RDA
models of MFHWSs, and the model proposed in this paper enables us to better evaluate well performance based on
long-term production data. © 2018 by the authors.
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Abstract: Tight sandstone reservoirs are often produced by shutting in the well and inducing imbibition. However, by
adopting current reservoir classifications, the heterogeneity of reservoirs cannot be properly treated. Based upon the
analysis of the imbibition curves and mercury intrusion porosimetry tests, Chang-7 tight sandstone reservoirs were
classified into three categories according to the newly proposed standards. Imbibition tests demonstrated that for the
first category, imbibition and drainage occurred continuously and never reached the plateau within the experiment
duration. It was suggested that a longer shut-in time favors the production of oil. For the second category, a steady
state for imbibition was reached and a shut-in time as short as three days resulted in a high imbibition rate. For the
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third category, a plateau was reached for the first time and imbibition restarted until a steady state was reached.
The average shut-in time for the third category was eight days. Compatibility between reservoir characteristics and a
soaking development regime based upon the proposed classification methods effectively enhances the oil recovery
efficiency of formations with distinct petrophysical properties. This provides insight into the classification methods of
tight sandstone reservoirs. © 2018 Energies. All rights reserved.
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Abstract: Kirchhoff beam migration (KBM) is a ray-based seismic imaging method, which can handle multi-arrivals
caused by model complexity. Apart from its high imaging precision, it also retains the merits of Kirchhoff migration,
such as efficiency, stability, and flexibility. However, two issues should be taken into consideration when this method is
expanded to the complicated surface conditions: first, the computational accuracy deficiency of the original local plane-
wave decomposition method cannot suit for low signal-to-noise ratio seismic data; second, as the rays traveling, the
beam width increases rapidly, which cannot guarantee the computational accuracy of the corresponding grid points'
attribute information. In addition, the insufficient coverage of the beam in the shallow part of the model might affect the
imaging quality of this region. Kirchhoff dynamic focused beam migration based on compressed sensing is proposed to
resolve these two problems. For the first problem, the local plane-wave decomposition method based on compressed
sensing is introduced into KBM to enhance its computational accuracy. To solve the second problem, this paper adopts
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the dynamic focused beam to replace the original simplified Gaussian beam in the migration method, control the
divergence of beam, and increase the coverage of beam in the shallow part of the model. Both Marmousi model and
Canadian Foothills model are employed in this paper to test the new migration imaging method. © 2013 IEEE.
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Abstract: To further understand the fundamental difference of adsorption-pores systems between vitrinite- and
inertinite-rich anthracite, six coal core samples with >85% vitrinite and three samples with >80% inertinite were
collected from coalbed methane wells in the southern Sichuan basin, China, by macerals analysis method. The
differences of pore genetic types, pores shapes, pore surfaces roughness, pore-size distribution, specific surface area,
total pore volume, physical properties, and CH4 adsorption capacity between vitrinite- and inertinite-rich samples,
were studied via ESEM observation, low-temperature N2 adsorption experiments, NMR tests, and CH4 isothermal
adsorption experiments. Results show that plant tissue holes are easier to observe in inertinite than vitrinite, and
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blowholes, breccia pores and broken pores are all common in vitrinite and rare in inertinite of the study coals. Both
vitrinite- and inertinite-rich coal samples exhibit complex nano-pore structures, and pore shapes in inertinite-rich coals
are more special than those in vitrinite-rich samples. Fractal dimensions analysis from the N2 adsorption isotherms
indicates that inertinite-rich coals have the higher surfaces roughness of irregular pores than vitrinite-rich coals in the P/
Po intervals of 0.5-1. In addition, it can be predicted that pores of D2 and D3 type hysteresis loops with diameters of L,
and there are positive relationships of VL with vitrinite and inertinite, indicating the CH4 adsorption capacity of organic
macerals is much stronger than that of inorganic minerals in anthracite. © 2018
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Abstract: This study aimed to determine the effects of high-rank coal chemical properties on CH4 adsorption capacity.
A total of 24 core samples of anthracite from 11 coalbed methane wells in southern Sichuan Basin (China) were
examined systemically using maceral analysis, proximate and ultimate analyses, total sulfur content test, and CH4
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isotherm adsorption experiment. Results show that vitrinite group macerals are the most abundant maceral group,
followed by inertinite and inorganic mineral matter of these coals. Vitrinite- and inertinite-rich coals have the similar
average Langmuir volume under dry ash-free basis (VLdaf), and no positive or negative correlation was found between
VLdaf and vitrinite and inertinite content. In addition, there is a weakly negative relationship between inorganic mineral
matter and CH4 adsorption capacity. Effects of coal elements by ultimate analysis, such as C element and the atomic
ratios of H/C, O/C and N/C, on CH4 adsorption capacity were studied. CH4 adsorption capacity has positive correlation
with C element content, H/C atomic ratio and N/C atomic ratio, respectively, but negative with O/C atomic ratio. Effects
of four proximate analysis parameters (moisture, ash, fixed carbon and volatile matter content) on CH4 adsorption
capacity were also studied. Moisture, ash and volatile matter content negatively affect CH4 adsorption, respectively,
and fixed carbon content has exactly the opposite effect. Principle component regression analyses for the set of
elements and proximate analysis parameters show that C, O, ash and fixed carbon content are the important influence
factors on CH4 adsorption capacity. © 2017
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Abstract: Due to the limited temperature resistance, the deep conformance control technology of using the
conventional hydrolyzed polyacrylamide (HPAM) gel failed to enhance oil recovery in high-temperature heterogeneous
oil reservoirs. Therefore, it is necessary to develop a gelant with high temperature resistance to meet the demands of
increasing oil production and decreasing water cut in high-temperature heterogeneous oil reservoirs. In this paper, a
copolymer is first synthesized by the method of inverse emulsion polymerization using 2-acrylamide-2-tetradecyl ethyl
sulfonic acid (AMC16S), acrylamide (AM), and acrylic acid (AA). The developed copolymer has a highly branching
skeleton and can resist temperature up to 100 C. And then, a gelant with high temperature resistance and good shear
resistance can be formed by mixing a certain proportion of the developed copolymer and polyethyleneimine (PEI). After
the controllable gelation, a copolymer gel is formed and the formed gel can maintain the stable performance for a long
time in the high-temperature environment. Experimental results show that the developed gelant can be applied in the
conformance control of high-temperature heterogeneous oil reservoir.
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Abstract: Finding favorable sites for the exploration of shale gas, is still one of the important areas of research that
needs immediate attention. The content of organic matter in shale plays a crucial role in the hydrocarbon generation
potential, reservoir space and gas-bearing capacity of shales. Therefore, studying the sedimentary environment of
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organic shale can provide a scientific basis for locating favorable exploration areas for shale gas. The article takes
the Lower Cambrian and the Upper Ordovician-Lower Silurian shales in the Yangtze region as the research object
and selects representative wells to quantitatively calculate the existence of excess silicon in shale siliceous minerals
and the content of excess silicon. Then, the origin of excess silicon can be clarified by the Al, Fe and Mn elemental
analysis. Finally, the sedimentary organic matter enrichment mechanism is analyzed from water oxidation-reduction
environments and biological productivity. The results of the study show that the excess silicon in the Lower Cambrian
and Upper Ordovician-Lower Silurian shales in the Lower Yangtze region is of hydrothermal origin. The hydrothermal
activity improves biological fertility on the one hand; whereas on the other hand, it can enhance the reducing capacity
of the bottom water conducive for the preservation of organic matter thereby enriching the sedimentary organic
matter. The place near the junction of Yangtze plate and Cathaysian plate, where hydrothermal activities were more
intense, provided favorable loci for shale gas exploration in the Lower Yangtze region. It was observed that, since
the hydrothermal activity was stronger in the Early Cambrian than in the Late Ordovician-Early Silurian times, the
total organic carbon (TOC) content of the Lower Cambrian shale was higher than that of the Upper Ordovician-Lower
Silurian shales. © 2018 Weiwei Liu et al. published by De Gruyte.
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Abstract: We identified the sources of quartz in shales of the Niutitang Formation in the Cen'gong block, northern
Guizhou Province, China, based on thin-section studies using a scanning electron microscope (SEM), rock cores and
field observations. By analyzing the petrology, total organic carbon (TOC), major elements, and illite "crystallinity” we
investigated the formation of silica in the Niutitang shales. Our results show that the quartz in the Niutitang shales
consists mainly of detrital quartz, biogenic quartz, and quartz that transformed from clay minerals. The amount of
excess SiO2 in the Niutitang shales was approximately 5-35%, and the Al/(Fe + Al + Mn) and Si/(Si + Al + Fe) ratios
ranged from 0.45 to 0.85 and from 0.7 to 0.91, respectively, which indicates that the silica was not solely biogenic.
The values of excess SiO2, Al/(Fe + Al + Mn), Si/(Si + Al + Fe), and TOC increased with increasing quartz content,
which implies that increasing quartz concentrations were associated with gradual increases in biogenic quartz and
decreases in detrital quartz. Quartz from different sources can result in varying rock geomechanical properties and
fracture abundance. Compared with pure biogenic quartz or detrital quartz, an appropriate proportion of mixed biogenic
quartz and detrital quartz can make rocks more brittle and therefore lead to more fractures. © 2018
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Abstract: Spin crossover (SCO) complexes can be switched between low spin and high spin states induced by an
external perturbation, which can be distinguished with different magnetic, optical, and structural characteristics. These
properties make spin crossover materials promising candidates for applications in spintronics, information storage,
sensors, digital display, and so on. In this review, we present a concise overview of research progress in last three
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years on self-assembly of spin crossover materials and their applications. The review starts with a detailed description
of various methods developed for preparation of spin crossover particles and spin crossover films. Then highlights
on their typical applications in the fields of sensing, information storage, and actuators. The review concludes with an
outline of current limitations and future potential of spin crossover materials. © 2017 Elsevier Ltd
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Abstract: A laser-induced breakdown spectroscopy (LIBS) technique coupled with random forest (RF) was developed
and used to classify ceramics from different dynasties. LIBS spectra of the ceramic surfaces were collected, and
the major elements (Fe, Ca, Si, Al and Mg) in the ceramics identified using the NIST database. To obtain a better
classification results, the LIBS spectra were subjected to five different pre-processing techniques (normalized by
maximum integrated intensity, by extremum integrated intensity, mean centering, first-order derivative and second-
order derivative). The input variables for RF modeling were selected and optimized by different variable importance
threshold values (from 0 to 0.20) and four assessment criteria of out-of-bag (OOB) error, sensitivity, specificity and
accuracy. LIBS spectra pre-processed by mean centering with a variable importance threshold value of 0.02 as the
input variable were used to construct a RF classification model for different dynasty ceramics. Finally, the classification
performance of the RF model was verified by the train set, OOB data and test set. The sensitivity, specificity and
accuracy obtained by the RF model for the ceramics samples of test set were 0.8528, 0.9710 and 0.9433, respectively,
which indicated a good classification performance. © 2018 Elsevier B.V.
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16. SVM-based multisensor data fusion for phase concentration measurement in biomass-
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Abstract: In this paper, the electrical method combines the electrostatic sensor and capacitance sensor to measure
the phase concentration of pulverized coal/biomass/air three-phase flow through data fusion technology. In order to
eliminate the effects of flow regimes and improve the accuracy of the phase concentration measurement, the mel
frequency cepstrum coefficient features extracted from electrostatic signals are used to train the Continuous Gaussian
Mixture Hidden Markov Model (CGHMM) for flow regime identification. Support Vector Machine (SVM) is introduced
to establish the concentration information fusion model under identified flow regimes. The CGHMM models and SVM
models are transplanted on digital signal processing (DSP) to realize on-line accurate measurement. The DSP flow
regime identification time is 1.4 ms, and the concentration predict time is 164 ps, which can fully meet the real-time
requirement. The average absolute value of the relative error of the pulverized coal is about 1.5% and that of the
biomass is about 2.2%. © 2018 Author(s).
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Abstract: Based on analysis of main controlling factors of Chang 9, the source rock, driving force of migration,
migration and accumulation modes, reservoir forming stages and model and enrichment law of Chang 9 reservoir
were examined. The study showed that the oil of Chang 9 reservoir in the Jiyuan and Longdong areas came primarily
from the source rock of Chang 7 Member, but the oil of Chang 9 reservoir in the Zhidan area came primarily from the
source rock of Chang 9 Member. There developed lithologic-structural oil reservoirs in Gufengzhuang- Mahuangshan
area in northwest Jiyuan, structural-lithologic oil reservoirs in east Jiyuan, and lithologic reservoirs in Huachi-Qingyang
area and Zhidan area. The overpressure of Chang 7 Member was the driving force of oil migration. The burial history
showed that Chang 9 Member experienced two stages of reservoir forming, the reservoir formed in the Late Jurassic
was smaller in charging scope and scale, and the Early Cretaceous was the period when the source rock generated
oil and gas massively and the Chang 9 reservoir came into being. Along with the tectonic movements, Chang 7
bottom structure turned from high in the west and lower in the East in the sedimentary stage to high in the east and
lower in the west in the hydrocarbon accumulation stage and at last to gentle western-leaning monoclinal structure

at present. In Early Cretaceous, the Chang 7 bottom structure was the lowest in the west of Huanxian-Huachi-Wugji-
Dingbian areas, so the oil migrated laterally towards the higher positions around after entering the reservoir. In the
main reservoir forming period, Chang 7 bottom had an ancient anticline in Mahuangshan-Hongjingzi area of west
Jiyuan, controlling the oil reservoir distribution in west Jiyuan. © 2018, The Editorial Board of Petroleum Exploration
and Development. All right reserved.
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Abstract: True stress versus true strain curves of 0Cr11Ni2MoVND stainless steel were obtained from isothermal
compression tests on Gleeble-1500 tester over a wide temperature range from 1223K to 1433K and a strain rate
range from 0.01s-1 to 10s-1. Combined with the stress-strain data during hot deformation process, work hardening
mechanism of of 0Cr11Ni2MoVNb steel was investigated. Besides, the developed MATLAB code was provided to
generate hot processing map to analysis the influencing rule of various deformation parameters on instability region
and energy dissipation under the strain degree of 0.3, 0.5 and 0.7. The main result shows that: (1) Based on dynamic
materials modeling(DMM), the processing map was established, where the flow instability maybe occur when the
strain rate is higher than 0.1 s-1. (2) the temperature and strain rate range for dynamic recovery and recrystallization
become lager when strain increases, besides, the globularization intensities increasing obviously with decreasing of
temperature and increasing of strain rate. (3) maximum values of the deformation activation energy under various
strain degree are concentrated in the deformation region with the temperature over 1373K and the strain rate nearby
0.1s-1, and then the optimum temperature and strain rate ranges for hot ring rolling at different strain of the steel are
determined according to the hot processing maps. © Published under licence by IOP Publishing Ltd.
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Abstract: True stress versus true strain curves of 0Cr11Ni2MoVNDb alloy steel were obtained from isothermal
compression tests on Gleeble-1500 tester over a wide temperature range from 1223K to 1433K and a strain rate
range from 0.01s-1 to 10s-1. Considering the compensation of strain, the improved Arrhenius model based on Zener-
Holloman parameter was evaluated by regression analysis and modified by optimizing parameters of strain hardening
exponent as well as the deformation activation energy with a method of five-order polynomial fitting. Then constitutive
equation of the flow stress was verified by comparing both the correlation coefficient R and the average absolute
relative error (AARE). The main result shows that: (1) the deformation activation energy is insensitive to strain rate
under a lower temperature range from 1223K to 1373K; (2) maximum values of the deformation activation energy
under various strain degree are concentrated with the temperature over 1373K and the strain rate nearby 0.1s-1. (3)
the improved Arrhenius model has a low value level of its parameters R( © Published under licence by IOP Publishing
Ltd.
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Abstract: This work focuses on mechanical properties of some phases of cement-based materials, portlandite (CH),
calcite and clinker. Nano-indentation experiment is done on CSM instrument to verify the values of these cement
pastes, Young moduli obtained by the averaged experimental load-depth curve is close to other references. The results
show that: 1) the Young's modulus of CH averaged by nano-indentation experiment is 39.88GPa, which is in relative
good agreement with the 40.30GPa by Constantinides, 36.00GPa by Acker and 45.95GPa by Laugesen. 2) By nano-
indentation experiment, elastic moduli of CH, LD C-S-H, HD C-S-H, limestone filler and clinker are separately within
the region of 38.8-50.6 GPa, 17.1-27.6GPa, 30.54-36.50 GPa, 79.8-90.6GPa and 94.26-114.18GPa. The elastic
moduli are determined by experiment and the SEM image of these phases are verified, which is used to describe the
microstructure and mechanical properties of this typical phases in cement paste. © Published under licence by IOP
Publishing Ltd.
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Abstract: We present a method of optical measurement of the dynamic wetting, the dynamic contact angles, and the
changes of the dynamic curved liquid surface corresponding to dynamic wetting, which uses the critical light reflection
from dynamic curved liquid surfaces due to the dynamic wetting. When an expanded and collimated laser beam
impinges on the dynamic curved liquid surfaces at glancing incidence, the special reflection patterns, which correspond
to the different states of the dynamic wetting, are observed. Based on an analytic relation between the bright/dark
region width and the height of down-/up-curved liquid surfaces, we proposed a method of optical measurement. In the
experiment, a rod such as iron, copper, or aluminum is immersed at constant speed (u = 0.2 mm/s) into a liquid bath
and withdrawn out gradually. We measured the changing curve of the dynamic contact angle of the iron rod and the
characterization of the dynamic curved liquid surface of the iron rod. © 2018 Optical Society of America.
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22. Effect of CO2 partial pressure on the corrosion behavior of J55 carbon steel in 30%
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Abstract: The influence of CO2 partial pressure on the corrosion properties, including corrosion rate, morphology,
chemical composition, and corrosion depth, of J55 carbon steel in 30% crude oil/brine at 65 °C was investigated. A
corrosion mechanism was then proposed based on the understanding of the formation of localized corrosion. Results
showed that localized corrosion occurred in 30% crude oil/brine with CO2. The corrosion rate sharply increased as
the CO2 partial pressure (Pco2) was increased from 0 to 1.5 MPa, decreased from Pco2 = 1.5 MPa to Pco2 = 5.0
MPa, increased again at Pco2 = 5.0 MPa, and then reached a constant value after Pco2 = 9.0 MPa. The system pH
initially decreased, rapidly increased, and then stabilized as CO2 partial pressure was increased. In the initial period,
the surface of J55 carbon steel in the CO2/30% crude oil/brine mixtures showed intense corrosion. In conclusion, CO2
partial pressure affects the protection performance of FeCO3 by changing the formation of corrosion scale and further
affecting the corrosion rate. © 2018 by the authors.
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Abstract: Nigeria is a critical player in the energy industry. However, the industry has concerns over the
underperformance of Nigerian oil and gas projects. This study involved comprehensive and quantitative analysis of
Nigerian oil and gas project performance from technical and non-technical perspectives with data from 65 projects.
Nigerian projects have a high average cost overrun of 38% with an SD of 39%, time overrun of 37% with an SD of
41%, fatality rate of 0.027, and oil spillage ratio of 18.51. The overall performance of Nigerian projects is much worse
than that for their global peers. The results demonstrate that Nigerian oil and gas projects are of low subsurface
complexity and present low technology challenges, which are advantages for field development; therefore, subsurface
complexity and technology challenges are not the major causes of the poor performance. However, non-technical
factors (local content, community, security, and partnership) play a significant role. In the study, the degree of the
factor's effect is quantified and categorized into groups for guidance. Further, a set of recommended practices was
developed based on the risk level to assist project planners, international companies, investors, and policymakers to
mitigate risks of developing oil and gas projects. © 2018 Elsevier Ltd
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Abstract: We investigate the atomic structures, chemical bonding, stability and fracture mechanism of B- and Ti-
terminated incoherent TiB2 (0001)/Fe (111) and semi-coherent TiB2 (0001)/Fe (100) interfaces using first-principles
calculations. It is found that all Ti-terminated interfaces (Ti-HCP, Ti-MT and Ti-OT) as well as B-HCP type TiB2 (0001)/
Fe (100) interface are non-diffusive type. Meanwhile, B-HCP, B-MT and B-OT configurations of TiB2 (0001)/Fe

(111) interface are diffusive type due to the formation of additional FexB intermetallic compound at the original Fe/
TiB2 interface. The calculated works of adhesion and interfacial energies indicate that Ti-HCP and B-HCP are the
most stable structures for both incoherent and semi-coherent interfaces. We find that the magnitude of interfacial
elastic energy is comparable to that of the chemical energy for the semi-coherent TiB2 (0001)/Fe (100) interface.
The electronic structures of TiB2/Fe interfaces reveal the formation of Fe-B, Ti-B and Fe-Ti bonds at or next to the
interface. Using Griffith's theory, it is predicted that the mechanical failure of TiB2/Fe composite would initiate at the
interface between TiB2 and Fe. The first principles tensile experiment performed on all Ti-HCP interfaces agrees with
the prediction. In the case of B-HCP interfaces, due to the formation of either FexB diffusive layer or strong covalent
Fe-B bonds, the mechanical failure eventually occurs in the Fe slab rather than that predicted by Giriffith's theory. We
also find the formation of diffusive FexB layer could significantly suppress the local magnetic moment of Fe atom at
TiB2/Fe interface due the formation of strong covalent Fe-B bond. © 2018 Acta Materialia Inc.
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Abstract: To characterize the plastic deformation behavior and globularization in multistage primary hot working,

isothermally interrupted compression was carried out for a TA15 titanium alloy with initial colony structure at

temperature of 900 °C and strain rate of 0.1 s-1. Through-process microstructural developments were examined by

Electron Backscattered Diffraction (EBSD) and Scanning Electron Microscope (SEM). The globularization efficiency

was analyzed via the evolution of intra- boundaries, /g interfaces and  grain size. The analyses show that the

globularization efficiency is greatly enhanced by short time holding after a true strain of 0.73. The acceleration in

globularization is associated with the formation of transverse intra-y boundaries across the y lamellae, the loss of
interfacial coherency, the change in deformation mode and the improvement of deformation homogeneity. Thus, the

globularization efficiency increases with interrupted strain, holding time and loading pass. The results can be used to

optimize the primary hot working of titanium alloys. © 2018 Elsevier B.V.
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Abstract: As compared with polymer flooding, ASP flooding can achieve rather higher enhanced oil recovery,
exhibiting its obvious technical strength while applied to old fields in eastern China with high water cut and high
recovery. However, during the onsite application of ASP flooding technology, the obvious phenomenon of low-

Content provided by Engineering Village. Copyright 2023 Page 24 of 274


http://www.engineeringvillage.com

- www.engineeringvillage.com
) Detailed results: 313

Downloaded: 6/26/2023

interfacial-tension breakthrough flow occurs, resulting in the dynamic characteristics of ASP system such as low
percolating resistance coefficient, low injecting pressure and high polymer concentration of produced fluid. With
the linked polymer system as profile control agent, the profile control technology throughout chemical flooding is
characterized by high percolating resistance and strong spread ability, which can overcome and compensate the
phenomenon of low-interfacial-tension breakthrough flow as well as solve the problems during ASP flooding such
as breakthrough in ASP flooding and subsequent water injection for rapid fingering. The onsite application shows
that good synergistic effect is produced by the combined application of ASP flooding technology and profile control
throughout flooding, which has considerably improved oil flooding efficiency based on expanding the sweeping volume
and thus achieved excellent oil-increase and water-reduction effect, and finally enhanced oil recovery. © 2018, Editorial
Office of ACTA PETROLEI SINICA. All right reserved.
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Abstract: This work focuses on elastic modulus of two main constituents of cement based materials: portlandite
(CH) and Calcium Silicates Hydrates (C-S-H). At nano-scale, the single CH crystal using Density Functional Theory
(DFT) is investigated and the homogenized elastic modulus is obtained to be assessed as the RVE unit, which is
used in nano-indentation simulation. Then the monolithic C-S-H structure with the chemical formula: (Ca0)1.67(SiO2)
(H20)1.75 is simulated during the stretch process at strain rate 10-3 ps-1 by Molecular Dynamics (MD) method
using ClayFF field, and its averaged elastic modulus is used to assess Young's moduli of LD and HD C-S-H phases
considering the porosity factor. Then at micro scale, FEM is used to simulate the nano-indentation test on ABAQUS
software and Young moduli of CH and C-S-H phases are determined by the load-depth curve. Young modulus by
the load-depth curve simulated is calculated to compare with the experimental one. The results show that: 1) the
Young's modulus calculated by DFT and Reuss-Voigt-Hill (RVH) calculation is 45.46 GPa, which is in quite good
agreement with experimental averaged value (39.88 GPa) and with the literature values (45.94 GPa by Laugesen,
52.4 GPa by Speziale et al., 44.69 GPa by Kerisit et al., 46.58 GPa by Holuj et al.). 2) Based on the elastic modulus
of the monolithic C-S-H structure by MD simulations, the assessment results on LD C-S-H and HD C-S-H after
homogenization are very close to nanoindentation experiments data. 3) By FEM method, the simulated P-h curve is
adopted to compare the extent of deviation from the experimental values, which is within an acceptable relative error.
The homogenized elastic properties of polycrystals can be obtained by elastic constants of single crystal (using DFT
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and RVH estimation), thus can be used to explain the relationship between structure and mechanical properties of CH
from nano-scale to micro-scale. Results enable to provide useful parameters for composite cements systems modeling
and a method to calculate elastic modulus of other similar structures. © 2018 Elsevier Ltd
Number of references: 62
Main heading: Molecular dynamics
Controlled terms: Compression testing - Density functional theory - Finite element method - Nanoindentation
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Abstract: We demonstrate the ultra-stable frequency sources aiming to improve the short-time instability of primary
frequency standards. These sources are realized by using photonic generation approach, and composed of ultra-stable
lasers, opticalfrequency- combs, optical signal detecting parts, and synthesizers. Preliminary evaluation shows that the
sources produce fixed-frequency at 9.54(/9.63) GHz, 10 MHz, and tunable-frequency around 9.192 GHz with relative
frequency instability of 10-15 for short terms. © 2018 Chinese Physical Society and IOP Publishing Ltd.
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Abstract: The effect of surface wettability on the slip property continues to be a controversial subject. In this regard,
the contact angles and sliding angles of ethylene glycol, tap water, and #26 white oil deposited on plexiglass pipe, 304
stainless-steel pipe, polytetrafluoroethylene pipe, and polypropylene pipe surfaces were determined using a contact
angle meter. The slip velocity, slip length, shear stress, and flow increment of the three liquids flowing in the four
pipes were calculated using the slip boundary condition, which refers to the laminar flow resistance of a liquid in a fully
developed section of a no-slip pipe under a constant pressure drop. The results show that the main characteristic of
slip flow at a solid-liquid interface is that at a constant average velocity of the liquid, the wall shear stress decreases
with an increase of the contact angle and a decrease of the sliding angle. This in turn, increases the slip velocity and
the slip length and results in lower flow resistance of the liquid. The negative slip phenomenon exists at low-speed flow
for part of the liquid, which is different from the linear slip length model. The slip length does not tend to be constant
until the average velocity increases to a certain value. © 2018 American Chemical Society.
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Abstract: A directional bending sensor based on thin-core fiber Bragg grating is proposed and demonstrated

experimentally. It is inscribed by off-center technique and exposed by 193 nm ArF excimer laser through a phase

mask. A series of cladding modes are excited and their intensities are enhanced to about 10 dB. The formation

mechanism of those cladding modes is discussed and analyzed. The intensities of these cladding mode resonances

is detected for bending and direction with maximum sensitivity 1.93 dB/m1 at 0° to -1.95 dB/m1 at 180°under the

curvature varied from 0 m-1to 2.5 m-1. The sensitivity of surrounding temperature is 11.3pm/°C ranging from 25 °C

to 60 °C. This all-fiber structure has a great advantage for fiber orientation identification sensor with more convenient

manufacture and needless de-localize FBGs. © 2017 Elsevier B.V.
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Abstract: With the serious impact of fossil fuels on the environment and the rapid development of the global economy,
the development of clean and usable energy storage devices has become one of the most important themes of
sustainable development in the world today. Supercapacitors are a new type of green energy storage device, with
high power density, long cycle life, wide temperature range, and both economic and environmental advantages. In
many industries, they have enormous application prospects. Electrode materials are an important factor affecting
the performance of supercapacitors. MnO2-based materials are widely investigated for supercapacitors because of
their high theoretical capacitance, good chemical stability, low cost, and environmental friendliness. To achieve high
specific capacitance and high rate capability, the current best solution is to use MnO2 and carbon composite materials.
Herein, MnO2—carbon composite as supercapacitor electrode materials is reviewed including the synthesis method
and research status in recent years. Finally, the challenges and future development directions of an MnO2—carbon
based supercapacitor are summarized. © 2018 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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Abstract: In this paper, we set up a model for calculating the shale fracture pressure on the basis of Huang's model
by the theory of elastic-plastic mechanics, rock mechanics and the application of the maximum tensile stress criterion,
which takes into account such factors as the crustal stress field, chemical field, temperature field, tectonic stress field,
the porosity of shale and seepage of drilling fluid and so on. Combined with the experimental data of field fracturing
and the experimental results of three axis compression of shale core with different water contents, the results show
that the error between the present study and the measured value is 3.85%, so the present study can provide technical
support for drilling engineering. © Published under licence by IOP Publishing Ltd.
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Abstract: Different estimators have different optimization criteria according to the concrete application considered.
Most existing metrics on estimation performance are some averages of estimation error terms, which usually give 'big’
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or 'small' results to show the 'bad’ or 'good' performance of the evaluated estimators. These kinds of metrics are only
insufficient statistics of discrete set of estimation errors in some sense and reflect certain narrow aspects of estimation
performance. However, an error distribution function is important information which is usually overlooked. To handle
this problem, a metric, called desirability level, is provided in [1] to measure how the probability density function (pdf)
of estimation error is relative to a desired pdf. This study firstly proposes extended desirability level metric which has
a simpler form compared to an original one. Then a new metric based on principal component analysis is introduced.
lllustration examples are given to demonstrate the effectiveness of our proposed measures. © 2018 ISIF
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Abstract: The dating of formation age of clastic rock is the premise of the division and correlation of sedimentary
strata, reasonable reconstruction of prototype basin, better understanding of the regional tectonic evolutions and
scientific evaluation of regional resources. According to the principle of "the temperature of sediments or sedimentary
rocks increases with increasing burial depth”, the formation age of clastic rock can be determined by the initial

burial warming time of thermal history which can be reconstructed by means of apatite fission track (AFT) thermal
history simulation. Previous applications of AFT thermal history simulation and the example of sandstone sample

of Liupanshan indicate that it is feasible to date the formation age of clastic rock by the simulated thermal evolution
history, using clastic samples that experienced burial temperatures of less than the closure temperature in the thermal
history simulation of fission track. © 2018, Editorial Department of Earth Science. All right reserved.
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35. The Analysis of Change Factor of the Simulation of the Bistatic Quantum Radar Cross
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Abstract: The quantum radar cross section (QRCS) measures how 'large' a target looks to a quantum radar which
muminates the object with several photons in a pulse. However, the previous studies were mainly with the aim of
monostatic cases. In this paper, in response to the critical question about convergence in bistatic quantum radar cross
section (BIQRCS), a better alternative of change factor has been suggested and verified by the analytical solution for
the typical ship structure, a rectangular plate. Our results wm be particularly instructive in the field of calculation of
BIQRCS. © 2018 IEEE.
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Abstract: A novel betaine Gemini surfactant (B18-4-18) was synthesized by two-step reaction with N,N-dimethyl
oleoaminde-propyl- amine, sodium 2-hydroxy-3-chloro propanesulfate and 1,4-di- bromobutane as main raw
materials. The structure of the synthesized betaine Gemini surfactant was characterized by Fourier transform infrared
spectroscopy (FTIR) and 1H nuclear magnetic resonance spectrum (LHNMR), the surface tension curve and related
parameters were obtained by surface tension measurements. The surface tension of oleamide hydroxypropyl
betaine (B18) and the Gemini surfactant (B18-4-18) at different concentrations was measured. The experimental
results showed that the structure of the synthesized compounds was in confor- mity with the expected structure of
the surfactants. The critical micelle concentration of B18 was 6.1 - 10-6 mol/L, the corre- sponding surface tension
was 34.27 mN/m. The critical micelle concentration of B18-4-18 was 5.0 - 10-6 mol/L, the correspond- ing surface
tension was 31.67 mN/m at 258C. The liquid carrying rate of B18 and B18-4-18 can reach 87% and 92% in water re-
spectively. The liquid carrying rate of B18 and B18-4-18 can reach 82% and 84% in 150000 mg/L mineralized water.
The liquid carrying rate of B18 and B18-4-18 can reach 64% and 67% respectively at 10% condensate oil. © Carl
Hanser Publisher, Munich.
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Abstract: Game theory is a network performance optimization method. For inter-cluster energy efficiency optimization
based on cooperative game model with non-transferable earnings, this paper analyzes wireless channel allocation
algorithms with constraint to balance the routing protocol. The impacts of game algorithm and greedy algorithm on
the throughput are compared using Minimax Nash equilibrium channel allocation strategy. According to request of
internet network access protocol in Mesh networks, fair routing protocol between two clusters reasonably distributes
channel resource management to cluster header nodes. So each node enjoys its corresponding bandwidth weight,
and gets inter-cluster fair routing and channel assignment model based on non-transferable earnings and cooperative
game. The simulation results of NS3 show that this method is superior to other algorithms on throughput and effectively
improves the network performance. © 2018, Editorial Board of Jilin University. All right reserved.
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Abstract: The jetting method of deepwater conductor installation is the most widely applied method of underwater
well construction. The degree of bit stick-out from the running conductor assembly directly affects the efficiency of the
injection process and the bearing safety of the conductor after installation, a key factor in deepwater drilling design.

In order to improve the efficiency and safety of conductor installation, it is necessary to determine a reasonable range
of bit stick-out for soil formations with different shear strengths. In this paper, a modified model for selecting the bit
stick-out is developed based on the theory of water jet ground breaking and the conservation of momentum. The key
factors influencing the optimal bit stick-out, such as hydraulic parameters, formation strength, and the ratio of bit-to-
conductor dimensions, are also considered. Orthogonal experiments of conductor jetting were conducted in in-situ
soil strata with different soil strengths. The influence law of parameter change on bit stick-out is studied, including
hydraulic parameters change, bit stick-out variation and running assembly structural change. The results indicate
that the bit stick-out is a key factor affecting the efficient jetting of the conductor as well as the bearing capacity of

the conductor after injection. For different soil shear strengths, the effects of bit stick-out on the jetting efficiency and
bearing capacity are different. In soil strata with low shear strength, the bit stick-out from the running assembly has little
influence on the jetting efficiency, but a significant influence on the bearing capacity of the conductor, and hydraulic
factors dominate the jetting efficiency and conductor stability. In soil strata with relatively high shear strength, the bit
stick-out has a significant influence on the installation efficiency and a relatively small influence on conductor bearing
capacity. An optimal drill bit stick-out is then determined that provides the highest jetting efficiency under a given drilling
fluid discharge rate. From the field experiments, the optimal bit stick-out is determined to be 147.4 mm, and the range
of reasonable bit stick-out is 96.6—198.2 mm. In total, these research results provide a design basis and theoretical
guidance for optimizing the bit stick-out of deepwater conductor running assemblies. © 2018 Elsevier B.V.
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Abstract: A crude oil from Shengli oilfield of China was extracted with N,N-dimethylformamide (DMF) for separation
and enrichment of organic chlorides. The resulting extract with relatively higher chlorine concentration was analyzed
with gas chromatography—mass spectrometry (GC/MS). Among the identified heteroatom compounds in the extract
sample, nitrogen-containing compounds were most abundant in the extract sample, followed by chlorine-, sulfur-, and
oxygen-containing compounds, respectively. Four organochlorines with an aromatic core structure, i.e., 5-chloro-2-
methylaniline, 2-chloro-6-methylaniline, 4-chloro-2-nitrotoluene, and 1-(5-chloro-2-hydroxyphenyl)ethanone, were
identified from crude oil extract. The dominant abundant organic chloride is 5-chloro-2-methylaniline with relative
content of 65.1% in the total of identified organic chlorides, followed by 1-(5-chloro-2-hydroxyphenyl)ethanone of
16.3%, 2-chloro-6-methylaniline of 14.5%, and 4-chloro-2-nitrotoluene of 4.1%, respectively. © 2018 Korean Chemical
Society, Seoul & Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Abstract: In this paper, we investigate related properties of some particular derivations and give some
characterizations of regular derivations in commutative multiplicative semilattices. Also we give some characterizations
of zero derivations in prime commutative multiplicative semilattices. Then we prove that the set of all prefect derivations
ideals on commutative multiplicative semilattices with prefect derivations can form a complete Heyting algebra and
obtain that there exists a one to one correspondence between the set of all prefect derivations ideals on commutative
multiplicative semilattices with prefect derivations and its quotient structure. Finally, we show that the structure of an
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idempotent commutative quantale is completely determined by its set of all principal derivations. © 2018 - IOS Press
and the authors.
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resistivity

Accession number: 20174804455498

Authors: Gao, Jianshen (1); Sun, Jianmeng (2); Jiang, Yanijiao (3); Cui, Likai (2); Zhang, Pengyun (2); Wu, Jie (1)
Author affiliation: (1) Key Laboratory of Education Ministry for Photoelectric Logging and Detection, School of
Electronic Engineering, Xi‘an Shiyou University, Xi'an; 710065, China; (2) School of Geosciences, China University of
Petroleum, Qingdao; 266580, China; (3) College of Earth Sciences, Northeast Petroleum University, Daqging; 163318,
China

Corresponding author: Gao, Jianshen(gjs1109@126.com)

Source title: Journal of Petroleum Science and Engineering

Abbreviated source title: J. Pet. Sci. Eng.

Issue date: March 2018

Publication year: 2018

Pages: 844-851

Language: English

ISSN: 09204105

Document type: Journal article (JA)

Publisher: Elsevier B.V., Netherlands

Abstract: Oil-based mud cake with its high resistivity affects severely the quality of borehole microresistivity imaging
and has limited the use of microresistivity imaging logging in oil-based mud environment. We have utilized an
equivalent model of a resistor and a capacitor to emulate the electrical responses of the high-resistivity mud cake
and the formation, respectively, and then developed the electrical coupling relationship between the mud cake and
formation, including vertical coupling and parallel coupling. We used the coupling relationship with a formation model to
measure both the apparent resistivity and apparent relative permittivity of the formation simultaneously. Furthermore,
we have imaged two formation models, one low-resistivity and the other high-resistivity using the vertical and parallel
coupling, compared with the standard images obtained in the water-based mud environment corresponding to

the same formation models. We have found that the vertical coupling and parallel coupling conquering the bad

effect made by oil-based mud cake, can measure quantitatively the resistivity of low-resistivity and high-resistivity
formation, respectively, and describe qualitatively the relative permittivity of low-resistivity and high-resistivity formation,
respectively. The joint use of the vertical and parallel coupling can deal with the full-range microresistivity imaging of
formation. © 2017 Elsevier B.V.
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42. Porous nickel-iron alloys as anode support for intermediate temperature solid oxide fuel
cells: Il. Cell performance and stability
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Abstract: Porous nickel—iron alloy supported solid oxide fuel cells (SOFCs) are fabricated through cost-effective
ceramic process including tape casting, screen printing and co-sintering. The cell performance is characterized

with humidified hydrogen as the fuel and flowing air as the oxidant. Effects of iron content on the cell performance
and stability under redox and thermal cycle are investigated from the point of view of structural stability. Single cells
supported by nickel and nickel-iron alloy (50 wt % iron) present relatively high discharge performance, and the
maximum power density measured at 800 °C is 1.52 and 1.30 W cm-2 respectively. Nickel supported SOFC shows
better thermal stability between 200 and 750 °C due to its dimensional stable substrate under thermal cycles. Posttest
analysis shows that a dense iron oxide layer formed on the surface of the nickel-iron alloy during the early stage of
oxidation, which prevents the further oxidation of the substrate as well as the functional anode layer, and thus, making
nickel-iron supported SOFC exhibits better redox stability at 750 °C. Adding 0.5 wt % magnesium oxide into the nickel-
iron alloy (50 wt% iron) can inhibit the metal sintering and reduce the linear shrinkage, making the single cell exhibit
promising thermal stability. © 2018 Hydrogen Energy Publications LLC
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43. Experimental study on the corrosion behavior of produced fluid on J55 steel during CO2
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Abstract: CO2 flooding has been widely used in oil field development, but the produced fluid is easy to cause
corrosion of tubing and casing. In order to determine the corrosion behavior of produced fluid on J55 steel during
CO2 flooding, we use the simulated oil well produced fluid as corrosive medium and conduct the corrosion simulation
experiment at high temperature and high pressure. The experimental results showed that the crystalline grain size
of corrosion film surface is different for the different CO2 partial pressure. When CO2 partial pressure is greater than
the critical pressure, the crystalline grain is not oblique six-party crystal structure, and the grains become small and
compact, so the corrosion product film should have a good corrosion inhibition. Both static and dynamic corrosion of
samples are serious. The research has a theoretical guiding significance on corrosion protection during CO2 flooding.
© 2018 Trans Tech Publications, Switzerland.
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Abstract: The microstructure differences of the Triassic Chang 6 and Chang 8 members tight reservoirs in the
Longdong area of Ordos Basin were compared by means of cast thin sections, scanning electron microscope, X-

ray diffraction, and constant rate mercury injection. Their pore evolution models were established, and the effects of
main diagenesis on densification were examined. The throat is the main factor controlling the physical properties of
the Chang 6 and Chang 8 members reservoirs: The lower the permeability, the smaller and the more concentrated
the throat radius and the larger the proportion of the throats in the effective storage space. There are several obvious
differences between Chang 6 and Chang 8 members: (1) with the increase of permeability, the contribution of the
relative large throats to the permeability in the Chang 8 member reservoir is more than that in the Chang 6 member
reservoir; (2) the control effect on pore-throat ratio of the nano-throats in the Chang 6 member reservoir is more
significant. The sedimentary action determines the primary pore structure of the Chang 6 and Chang 8 members sand
bodies, and the diagenesis is the main factor controlling the densification of the reservoirs. Because of the difference in
rock fabrics and the chlorite content of Chang 6 and Chang 8, the strong compaction resulted in less porosity reduction
(17%) of the Chang 81 reservoir with larger buried depth and larger ground temperature than the Chang 63 reservoir
(19%). The siliceous, calcareous and clay minerals cement filling the pores and blocking the pore throat, which is the
key factor causing the big differences between the reservoir permeability of Chang 6 and Chang 8 members. © 2018,
The Editorial Board of Petroleum Exploration and Development. All right reserved.
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Abstract: In hybrid wireless Mesh network, routing protocols need to distinguish nodes types and consider
communication modes.So this paper proposes a method of routing and channel assignment union optimization in
hybrid wireless Mesh network, used Greedy Distributed Spanning Tree Routing is a new geographic routing algorithm
that is able to find shorter routing path and save energy.For the node continuously changing over time but not being
updatable it in real time, we make channel assignment algorithm to replace collecting Bus directly, a model in which
a game with incomplete information is used for estimation purposes, and a competitive ranking is estimated by joint
cumulative distribution of the competing nodes.The researching result in this paper can increase the effectiveness and
reliability, and play an important role to popularize the Mesh network. © 2018, Editorial Board of Jilin University. All
right reserved.
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46. Gravity and magnetic field characteristics and hydrocarbon prospects of the Tobago
Basin

Accession number: 20183005615185

Authors: Yuan, Binggiang (1); Song, Lijun (1); Han, Li (2); An, Shaole (3); Zhang, Chunguan (1)

Author affiliation: (1) Xi‘an Shiyou University, School of Geoscience and Engineering, Xi‘an; Shannxi Province;
710065, China; (2) BGP Inc., China National Petroleum Corporation, Zhuozhou, China; (3) Xinjiang Research Center
for Mineral Resources, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumaqi; Xinjiang;
830011, China

Corresponding author: Yuan, Binggiang(yuanbinggiang@sohu.com)

Source title: Geophysical Prospecting

Abbreviated source title: Geophys. Prospect.

Volume: 66

Issue: 8

Issue date: October 2018

Publication year: 2018

Pages: 1586-1601

Language: English

ISSN: 00168025

E-ISSN: 13652478

CODEN: GPPRAR

Document type: Journal article (JA)

Publisher: Blackwell Publishing Ltd

Abstract: The Tobago Basin, which is located offshore northern Venezuela with a southern margin close to Trinidad
and Tobago, has an area of approximately 59,600 km2. The Tobago Basin has relatively favourable hydrocarbon
prospects, and to date, exploration work has mainly concentrated on small areas of the southwestern portion of

the basin. To conduct a comprehensive study of the structural framework of the basin and the characteristics of

the basement in order to identify prospective zones for hydrocarbon exploration, shipborne-measured and satellite-
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measured gravity data, shipborne-measured magnetic data, and aeromagnetic survey data were analysed. A
regularisation filtering method was used to separate and obtain regional and residual gravity and magnetic anomalies.
Directional gradients of gravity and magnetic anomalies and the total horizontal gradient and vertical second derivative
of gravity anomalies were employed to extract information about fault structures. Regression analysis methods were
used to determine the basement depth. The geological significance of the gravity and magnetic fields was examined,
the structural framework of the basin was assessed, the basement depth was estimated, and favourable hydrocarbon
exploration prospects within the basin were identified. The results show that the Tobago Basin contains complex
structures consisting mainly of two groups of faults trending in northeasterly and northwesterly directions and that

the major northeasterly trending faults control the main structural configuration and depositional system within the
basin. The basement of the Tobago Basin has deep rises and falls. It can be divided into the following four secondary
tectonic units: the western sub-basin, the central uplift area, the southern sub-basin, and the northeastern sub-basin.
The central uplift area and northeastern sub-basin are most likely to have developed hydrocarbon accumulations and
should be targeted for further exploration. © 2017 European Association of Geoscientists & Engineers

Number of references: 27

Main heading: Magnetic fields

Controlled terms: Buildings - Regression analysis - Hydrocarbons - Faulting - Offshore oil well production -
Ships

Uncontrolled terms: Gravity and magnetic anomalies - Gravity field - Hydrocarbon prospects - Magnetic field
characteristic - Regression analysis methods - Structural characteristics - Structural configurations - Tobago Basin
Classification code: 402 Buildings and Towers - 484.1 Earthquake Measurements and Analysis - 511.1 Oil Field
Production Operations - 701.2 Magnetism: Basic Concepts and Phenomena - 804.1 Organic Compounds - 922.2
Mathematical Statistics

Numerical data indexing: Area 5.96e+10m2

DOI: 10.1111/1365-2478.12594

Funding Details: Number: -, Acronym: CNOOC, Sponsor: China National Offshore Oil Corporation;

Funding text: The authors would like to thank the China National Offshore Oil Corporation, Ltd., for their financial
support. The authors also would like to thank GETECH for providing the gravity and magnetic data. The authors are
thankful for the insightful comments of the reviewers and editors, which significantly improved the original version of
this paper.

Compendex references: YES

Database: Compendex

Data Provider: Engineering Village

Compilation and indexing terms, Copyright 2023 Elsevier Inc.

47. Prediction of tubular corrosion rate under multiphase dynamics condition based on
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Abstract: Wavelet neural network model was obtained to predict tubular corrosion rate for oil-gas gathering and
transferring under multiphase dynamics condition. The laboratory multiphase dynamics corrosion experiment was
adopted firstly in order to gain coupon corrosion rate in conditions of various operating situation for learning and
testing of wavelet neural network prediction model. Then, a multi-factors analysis of variance was used to research
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the influence on corrosion rate of temperature, pressure, velocity, hydrogen sulfide content, carbon dioxide content,
dissolved oxygen content, moisture content, salt content and pH to fulfill factor validity filtration. Finally, the suitable
wavelet neural network prediction model was established by the way of learning and testing in the basis of recognition
of neuron number of hidden layer. The model reliability was further verified. The result showed that above factors
except pressure had great impact on corrosion rate and were considered as effective input signals. 8-17-1 type of
wavelet neural network structure exhibited the favorable accuracy and stability when neuron number hidden layer was
17. Levenberg Marquardt optimization algorithm was chosen to train model repeatedly until its root mean square error
less than convergence tolerance 0.001. The predicted value was approximately linear with the experimental value. The
determination coefficient of learning stage and testing stage was 0.9992 and 0.9967, respectively, and demonstrated
the superior correlation. There was also no significant difference between model predicted value and verified one.
Therefore, the prediction model of wavelet neural network possessed well capacity of tubular corrosion rate for oil-gas
gathering and transferring under multiphase dynamics condition. © 2018, Chemical Industry Press. All right reserved.
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Abstract: Oil country tubular goods (OCTG) may develop plastic bending, fracture and fatigue failure during the
service due to dynamic loads, such as perforation impacts and fluid-induced vibration. This paper was to evaluate
strength safety of OCTG under dynamic loading. To gain key parameters of the dynamic constitutive model of
materials represented by Johnson-cook. An axial tensile test of the common P110S and an experiment on its
mechanical properties under high strain rate were carried out for the first time. The yield limit of P110S under static
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loads was 775MPa, which was 2.2% higher than the nominal value (758MPa). The ultimate strength was 835MPa
and the yield ratio was 1.08. Since it often requires the yield ratio higher than 1.2 5, the P110S had slightly poor
tenacity. Under the strain rates of 500s-1 and 1000s-1, the yield limits of P110S were 15.5% and 41.4% higher than
the static measured values. The dynamic loading experiments of P110S under the strain rates of 500s-1 and 1000s-1
were corresponding to the fluid-induced vibration of columns and perforation i mpacts-induced vibration of columns,
respectively. Dynamic factor of P110S was determined according to engineering habits. According to conversion and
contrast analysis on increment of yield limit under dynamic loading, the final strengths were decreased by 4.5% and
8.6%, respe ctively. Moreover, key parameters of the Johnson-cook dynamic constitutive model of P110S material
were determined through experiments for the first time. They could provide key para meters of constitutive model for
accurate finite element simulation analysis under dynamic loa ds. © Published under licence by IOP Publishing Ltd.
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Abstract: The South China Sea (SCS), as the largest marginal sea in the western Pacific Ocean, hosts more than
30 Cenozoic sedimentary basins that contain abundant oil and gas. Due to the limit of survey data available, some
of these basins lack exhaustive studies or have controversial issues, especially in the central and southern regions.
For example, different boundaries of basins in the central and southern SCS have been delineated. The relationship
between the basins remain unclear and some basins (e.g. Nanweidong basin and Jiuzhang basin) may not attain
the level of a true basin, instead merely a depression. In addition, some sags may exist on the periphery of some
basins. To address these problems, we have studied the distribution of the Cenozoic basins in the SCS based on
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gravity, magnetic seismic data in an integrated way. We collected the latest satellite altimetry gravity and magnetic #T
anomalies and analyzed the physical properties of the strata and rocks in the SCS. Then we obtained the Bouguer
gravity anomalies by removing the effect caused by seawater and computed the magnetic anomalies reduced to the
pole using a varying inclination method. Based on the analysis of the characteristics of the gravity field, we extracted
the gravity anomalies of the Cenozoic by using the minimum curvature technique for potential field data separation
and inverted the thickness of Cenozoic in the study area under the constraint of seismic profiles. We established the
criteria to divide basins and other tectonic units on the basis of the thickness of Cenozoic and the relative relief of the
basement assisted with the characteristics of the gravity and magnetic fields and trend lines of the faults combining
other geologic data. Then we re-divided the original 36 Cenozoic basins into 24 sedimentary ones and defined

their internal tectonic units. The total area of the newly divided basins has increased by about 150 thousand square
kilometers. The thickness of the sedimentary layer of Cenozoic basins in the SCS is between 1.5 km and 16 km,
which is rather changeable. These basins are divided into six NE or NEE trending sedimentary depression zones,
two nearly NS trending sedimentary depression zones and one triangular sedimentary area. The directions of the
basin distribution are mainly NE and NEE, followed by NW and nearly NS. Under the control of the major faults, these
structures show a 'south three and north three' pattern. © 2018, Science Press. All right reserved.
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Abstract: The petrologic and geochemical characteristics of Cambrian dolomite in Nanpu Depression, Bohai

Bay Basin are studied through outcrop and core observation, thin section analysis, electric log interpretation and
geochemical analysis. Meanwhile, the dolomite genesis and dolomitization model are comprehensively analyzed
to reveal the evolution characteristics of dolomite reservoir and the development mechanism of favorable reserving
horizons. It is considered that the Mid-Lower Cambrian dolomite is the main interior reservoir of Lower Paleozoic in
Bohai Bay Basin, developed in the upper and lower part of Fujunshan Formation and the tops of Mantou Formation
and Maozhuang Formation. In the unique sedimentary environment from a low-energy open gentle slope to semi-
confined-confined hybrid shelf, four sets of favorable dolomite reservoir has been formed adjacent to the sequence
boundary at different levels with vertical and stable distribution, where the micritic-silty, silty-fine grained and fine-
meso grained dolomite at different horizons have significant geochemical characteristics. It is suggested that three
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major kinds of dolomitization environment, i.e., evaporation, burial and high-temperature hydrothermal environment,
experiencing four kinds of dolomitization effect, i.e., evaporative pump suction, seepage reflux, burial and hydrothermal
fluid, and thus forming the reserving space types dominated by intercrystalline pore, intercrystalline dissolution pore
and intergranular dissolution pore. The reservoir is the integration of the dominant syndepositional environment and
the auxiliary later-diagenesis to become a replacing area for increasing hydrocarbon reserve and production in Nanpu
Oilfield. © 2018, Editorial Office of ACTA PETROLEI SINICA. All right reserved.
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Abstract: Fault structure is a very important interpretation result of gravity anomalies. It is closely related to energy
and mineral resources exploration, structural unit division and geotectonic division. Some geological boundaries are
bounded by faults, and some energy or mineral resources are associated with faults.In this work we estimated the
distribution of the major faults by using the normalized vertical derivative of total horizontal derivative (NVDR-THDR) of
the gravity anomalies and inverted the apparent depth of faults by using the gravity anomaly curvature attribute method
for the first time in the South China Sea and its adjacent areas. In the study area, 57 faults were inferred, including

14 first-order and 43 second-order ones; strikes of which are dominated by NE and NW directions, followed by NEE,
NWW, NNE, and NNW, EW, and nearly NS directions. The length of the most first-order faults is 600~1400 km and
the most second-order faults' is 400~900 km. The apparent depth of faults is about 2~10 km, which of first-order faults
is 2~10 km and second-order faults 2~8 km. The research results can provide evidence for exploration of oil and gas
and mineral resources and basic geological research in the South China Sea and its adjacent areas. © 2018, Science
Press. All right reserved.
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Abstract: The reliability of marine diesel engines is extremely important for a safe navigation. For the condition

monitoring of diesels engines, the independent component analysis (ICA) has been proven to be effective in separating

useful vibration sources from the engine vibration signals. However, ICA still needs expert knowledge to identify the

source of interest. To avoid human factors in ICA, an automatic vibration-source extraction and feature visualization

method is proposed in this paper for fault detection of marine diesel engines. In this method, the Stockwell transform

was used to construct a time-frequency reference signal to guide the separation process of the kernel ICA. Only the

fault-related source was separated by this improved time-frequency supervised kernel ICA (TFSKICA). Then the t-

distributed stochastic neighbor embedding (t-SNE) was employed to extract and visualize the fault features. Lastly,

the extreme learning machine (ELM) based classifier was built to identify the engine faults in an intelligent manner.

Experimental data acquired from a commercial diesel engine was used to evaluate the performance of the proposed

method. The analysis results demonstrate that the TFSKICA is able to separate the vibration source of interest for

distinct fault feature extraction by the t-SNE in a visualization manner. The fault recognition rate of the proposed

method is also better than that of some existing approaches. © 2017 Elsevier Ltd
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Abstract: A Pound-Drever-Hall laser frequency-locking scheme is developed based on the principle of orthogonal
demodaulation. In the orthogonal demodulation Pound-Drever-Hall system, three sine signals are generated
simultaneously using a direct digital synthesizer. A 0° phase sine signal is used to drive an electro-optic modulator
to produce the phase sidebands, and 180° and 270° phase sine signals are used as reference signals for phase
demodulation. The phase-modulated laser beam is coupled with a reference Fabry—Pérot cavity, and the reflected
beam is sent into a photo-detector whose output is mixed with two orthogonal reference signals to obtain in-phase and
orthogonal components of the error signal. An analog switch is used to eliminate the offset of the analog demodulator
and channel mismatch. Using an analog-to-digital converter, the two orthogonal components are processed using
orthogonal phase sensitive detection to obtain the error signal and PI controlled to acquire the correction signal on a
host computer. To increase the resolution and SNR of analog-to-digital conversions, oversampling and averaging is
utilized. The Pound-Drever-Hall laser frequency discrimination and tracking system is established and investigated
experimentally using the orthogonal demodulation method. A frequency discrimination curve is obtained, and it is
observed that the resonant frequency of the Fabry—Pérot cavity can automatically track laser frequency variation. ©
2018 Elsevier GmbH
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Abstract: The spiking neural network referred to the third generation of neural network simulates the mechanisms of
neurons and networks in brain. It has the distributed computational mechanism and robust information processing way
like the nervous system. This paper describes that a spiking neural network with the synaptic plasticity recognizes the
input scenes. The Digital spiking silicon neuron (DSSN), a mathematical structure-based qualitative model, is used to
reproduce the various behaviors of neurons. We also designed the synapse model in our spiking neural network to
precisely describe the dynamics of the transmitter release and the postsynaptic current generation. There are three
layers in our network. The spiking neurons in layer 1 and 2 with special receptive fields perform the edge detection and
orientation selection, respectively. The synaptic plasticity is realized in synaptic connections between spiking neurons
in layer 2 and the output layer. The changing of connection is based on the Hebbian learning rule which supposes
that the time difference of two spikes modifies the value of connection. We evaluated our spiking neural network with
the task of image recognition. The spiking neurons in the output layer fire with the high frequency in response to their
relevant input scenes. The simulation results show that our spiking neural network can successfully recognize the input
scenes learned before. The recognition is robust against various distortions. © 2018 IEEE.
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Abstract: The magnetic basement and the Curie surface are two important interfaces for studying geological structure
and thermal evolution of crust and lithosphere. This work focused on the geologic effects of the deep structures and
thermal activities reflected by these two interfaces of the South China Sea and adjacent areas. The minimum-curvature
method was used to obtain the reduction-to-the pole magnetic anomalies produced by the magnetic basement and
the Curie surface. Based on study of inversion in a dual-interface model, the depths of both he magnetic basement
and Curie surface were determined. Then we have analyzed the depths of the magnetic basement and Curie surface
and their distribution characteristics, and discussed the correlation between the magnetic basement, Curie surface and
the depth of the Cenozoic and its geological implications. The results show that the magnetic basement depth of the
study area is 5~20 km, dominated by NE and NEE strikes on the south and north sides of the ocean basin, and NW
and NNW in the periphery of the Indo-China peninsula, respectively. The depth of the Curie surface is 15~32 km, and
is characterized by "shallow in ocean crust and deep in periphery" and shallow in north and deep in south-south in the
rim. While in the ocean basin Curie is "shallow in the southwest and deep in the east". In the contact zone between
the oceanic and the continental Curie surface shows a a step fashion. Correlation between the depths of magnetic
basement and Cenozoic (CDMBC) is mostly distributed in an irregular shape, showing a positive correlation in the
sedimentary center of the basin. The depths of Curie surface and Cenozoic (CDCSC) are mostly positively correlated
trending in NE and NEE, consistent with the basin's trend. CDMBC is positively correlated and CDCSC is negatively
correlated in the Yinggehai, Qiongdongnan, southern Wan'an and Zengmu basins. The correlation feature of Yinggehai
is presumed to be that the inside is uplifted with the deformation of the lithosphere, while the magnetic basement

is subsided, causing large-scale subsidence. The correlation feature of the Qiongdongnan basin is presumed to be
that the Curie surface declines with downward warping deformation of the lithosphere, and the sedimentary center

is consistent with the direction of the magnetic basement sinking. The correlation between the Wan'an and Zengmu
basins is presumed to be that the deep fluid directly enters the crust along the fault of the western margin of the South
China Sea, causing the rise of the Curie surface. © 2018, Science Press. All right reserved.
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Abstract: To resolve issues such as the degraded particle performance and difficulty in selecting the importance
density function of particle filtering, this paper introduces an adaptive Unscented particle filter (UPF) based interacting
multiple model algorithm. The method benefits from both the interacting multiple model filter and Unscented particle
filter. It first uses the Unscented kahnan filter to get the latest measurement information at k time for each model. And
then, it takes interaction of the corresponding particle as input of each model, after matching the model and updating
the probability of model and using residual re-sampling. Finally, it outputs interaction of the corresponding particle

for each model. The proposed algorithm has been used in the GPS/DR integrated navigation system. Simulation
results and their analysis demonstrate that the position and velocity error calculation of the proposed algorithm is much
better than the Unscented particle filter, and the algorithm certainly improves the calculation accuracy of the GPSIDR
integrated navigation system. © 2018 IEEE.
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Abstract: To clarify the existence of liquid loading and optimize the production allocation in gas wells, we constructed
a model for calculating the critical liquid-carrying velocity based on the equal relationship between the total surface free
energy of droplets and the total turbulent kinetic energy of gas and considering the droplet size, droplet deformation
and the influence of droplet deformation on surface free energy. Based on the ellipsoid hypothesis and by analyzing
the influence of droplet deformation on the surface area and free energy of droplets, the equation for calculation of
the maximum diameter of windward surface of droplets was developed. With consideration to the influence of droplet
deformation on drags, the expression for the critical liquid-carrying velocity of ellipsoid droplets was clarified. With
consideration to the influence of deformation and internal flow of droplets, the drag coefficient of the ellipsoid droplets
was determined to be 20% higher than that of the Brauer Model for spheroid. A functional relationship between the
deformation parameter K and the critical Weber number Wec was established based on the energy conservation

law. In addition, the calculation results were reduced by 10%. During the course, the impacts of gas-well pressure
and temperature on surface tension were taken into account. The proposed model was compared with the models
developed by Turner, Li Min, Wang Yizhong, Wang Zhibin and Xiong Yu, and on-site verification was conducted in
44 gas wells. The results show that the proposed model provides the prediction results in best coincidence with the
actual performance of gas wells. In conclusion, the proposed model can be used to predict liquid loading in gas wells
effectively. © 2018, Natural Gas Industry Journal Agency. All right reserved.
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Abstract: This paper attempts to reduce the seismic hazards of building structure with an intelligent material called
piezoelectric ceramics (PC). Specifically, the author designed a selfreset piezoelectric friction damper (SRPFD) based
on laminated PC, and the number and position of dampers were optimized with genetic algorithm (GA) on the Matlab.
On this basis, a large 24mx24m square pyramid space truss structure model was created, and the GA was optimized
by the Gads toolbox. Then, 60 SRPFDs were selected to analyze the seismic response of the building structure. The
results show that the control effect of the SRPFDs was improved by nearly 32.5% after the optimization. This research
findings shed new light on semi-active optimization control of space grid models. © 2018 Lavoisier.
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Abstract: With rapid development of financial services and products, credit risk assessment has recently gained
considerable attention in the field of financial risk management. In this paper, an improved credit risk assessment
approach is presented. Based on the credit data from China Banking Regulatory Commission (CBRC), a multi-
dimensional and multi-level credit risk indicator system is constructed. In particular, we present an improved sequential
minimal optimization (SMO) learning algorithm, named four-variable SMO (FV-SMO), for credit risk classification
model. At each iteration, it jointly selects four variables into the working set and an theorem is proposed to guarantee
the analytical solution of sub-problem. The assessment is made on China credit dataset and two benchmark credit
datasets from UCI database and CD-ROM database. Experimental results demonstrate FV-SMO is competitive

in saving the computational cost and outperforms other five state-of-the-art classification methods in credit risk
assessment accuracy. © 2017
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60. Predictive Model of Tensile Strength in Flat Clinching (Open Access)

Accession number: 20191206655271

Title of translation:

Authors: Han, Xiaolan (1); Chen, Chao (2); Liu, Chen (3); Zhao, Shengdun (2); Zhao, Yonggiang (4)

Author affiliation: (1) Mechanical Engineering College, Xi‘an Shiyou University, Xi'an; 710065, China; (2) School

of Mechanical Engineering, Xi'an Jiaotong University, Xi'an; 710049, China; (3) Faculty of Mechanical and Precision
Instrument Engineering, Xi'an University of Technology, Xi‘an; 710048, China; (4) School of Mechanical Engineering,
Shaanxi University of Technology, Hanzhong; 723001, China

Corresponding author: Han, Xiaolan(hanxiaolang007@163.com)

Source title: Jixie Gongcheng Xuebao/Journal of Mechanical Engineering

Abbreviated source title: Jixie Gongcheng Xuebao

Volume: 54

Issue: 24

Issue date: December 20, 2018

Publication year: 2018

Pages: 61-68

Language: Chinese

ISSN: 05776686

CODEN: CHHKA2

Document type: Journal article (JA)

Publisher: Chinese Mechanical Engineering Society

Abstract: Flat clinching has become a research hotspot in the automotive lightweight technology field, but the strength
of the clinched joint is obtained by many destructive tests. It has the disadvantage of high cost and long period.
Therefore, three failure modes and causes of neck failure, pull-out failure and mixture failure during the tensile strength
tests were analysed. The simulation model of flat clinching was established. The geometric parameters of the clinched
joint were obtained, and the accuracy of the numerical simulation was verified through section observation tests of the
clinched joint. The predictive model of tensile strength model was established based on the principal stress method
during pipe drawing process. Further the correctness of the tensile strength predictive model was verified based on
numerical simulation through the tensile strength tests. And the effect of bottom thickness on tensile strength was
studied. The results show that the maximum error between predicted tensile strength and experimental value of
clinched joints is 14.8%. The main errors are derived from the parameters such as work hardening coefficient, friction
coefficient and bottom thickness of clinched joints; The tensile strength of clinched joints increases with the decrease of
the bottom thickness. When the bottom thickness is 0.50 mm, the tensile strength of AI5052-Al5052 is the largest, and
the clinched joints occurs mixed failure. An efficient and low-cost method for evaluating the forming quality of clinched
joints is established, it also has important directive significance for the optimization of the geometric parameters of
clinched joints in flat clinching. © 2018 Journal of Mechanical Engineering.
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Abstract: Great insight so far have been gained into the eutectic structure of the non-faceted/non-faceted and non-
faceted/faceted eutectics. However, little studies were devoted to the competitive growth of the dendrites and eutectic
in faceted/faceted eutectics. Here, Y3AI5012 dendrites were discovered in the Al203/Y3AI5012 eutectic ceramics
having an exactly eutectic composition. The growth direction of the Y3AI5012 dendrite is . The tips of the Y3AI5012
dendrites are pyramid-like because of its high melting entropy and cubic structure. A skewed couple zone was
proposed to explain the reason for the Y3AI5012 dendrites appearing. © 2018 Elsevier Ltd and Techna Group S.r.l.
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62. Lattice boltzmann simulation of fluid flow in mismatched rough fractures based on
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Abstract: It is of great significance to understand the flow behavior in rough fractures for unconventional resource
development, such as shale gas and oil. In this study, a Gaussian function was introduced to describe the fracture
surface property based on the fracture surface height distribution in shale rocks. A 3D rough fracture model was built
in the consideration of different parameters, including roughness, fractal dimension, mismatch length and anisotropy.
A Lattice Boltzmann method combined with the orthogonal experimental results and grey correlation analysis was
adopted to study the flow behavior in 3D mismatch rough fractures. The results show that the permeability in rough
fractures is approximately 20%-50% of that in parallel plate fractures, and the permeability in mismatched fractures is
slightly lower than that in matched fractures and a backflow may occur in the mismatched area. In order to ensure the
fracture aperture, it should avoid to engender a mismatch in fractures, and decrease the fracture surface roughness
and fractal dimension. The aperture and roughness of fracture are the two most important influencing factors to the
fracture permeability, and the fractal dimension, anisotropy and mismatch length are also important factors. The
roughness distribution along the fracture surface also has a great influence on the fracture permeability. In the case
study of shale rocks, with the anisotropic coefficient increases, the fracture permeability firstly increases and then
decreases, with a maximum value appears when the anisotropic coefficient is 0.7. © 2018, Periodical Office of China
University of Petroleum. All right reserved.
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Abstract: In order to increase the shearing strength and reduce the protrusion height of the clinched joint, a two-step
clinching process was designed and investigated in the study. A clinching machine produced by Express Company and
extensible dies were used to produce the clinched joint, while a flat die and a bumped die were used to produce the
two-step clinched joint. A 2D model in the software DEFORM-2D was applied to analyze the material flow and effective
stress distribution of the two-step clinched joint. To validate the numerical model, experimental tests were carried out
to get the main geometrical parameters of the two-step clinched joint. The two-step clinching method could increase
the neck thickness with the decrease of the protrusion height. Shearing tests were carried out to obtain the shearing
strengths of the two-step clinched joints. The results showed that the shearing strength and energy absorption of the
joint could be increased by the two-step clinching process because of the increased neck thickness. The two-step
clinching method was proved to be effective for increasing the shearing strength and energy absorption of the clinched
joint. © 2018 The Japan Society of Mechanical Engineers.
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64. Pitting corrosion and microstructure of J55 carbon steel exposed to CO2/crude oil/brine
solution under 2-15 MPa at 30-80 °C (Open Access)

Accession number: 20184806167400

Authors: Bai, Haitao (1); Wang, Yongging (1); Ma, Yun (2); Ren, Peng (3); Zhang, Ningsheng (2)

Author affiliation: (1) Institute of Petroleum and Gas Engineering, Southwest Petroleum University, Chengdu;
610500, China; (2) College of Petroleum Engineering, Key Lab of Environment Pollution Control Tech. of Oil Gas
Reservoir Protection in Shaanxi Protection, Xi'an Shiyou University, Xi'an; 710065, China; (3) Xi‘an Taijin Industrial
Electrochemical Technology Co. Ltd., Xi'an; 710016, China

Corresponding author: Wang, Yongging(wangyongqing_swpi@126.com)

Source title: Materials

Abbreviated source title: Mater.

Volume: 11

Issue: 12

Issue date: November 26, 2018

Publication year: 2018

Article number: 2374

Language: English

E-ISSN: 19961944

Content provided by Engineering Village. Copyright 2023 Page 57 of 274


http://www.engineeringvillage.com

- www.engineeringvillage.com
) Detailed results: 313

Downloaded: 6/26/2023

Document type: Journal article (JA)

Publisher: MDPI AG

Abstract: This study aimed to evaluate the corrosion properties of J55 carbon steel immersed in CO2/crude oil/

brine mixtures present in the wellbores of CO2-flooded production wells. The main corroded position of wellbore was
determined and wellbore corrosion law was provided. Corrosion tests were performed in 30% crude oil/brine solution
under the simulated temperature (30-80 °C) and pressure (2-15 MPa) conditions of different well depths (0-1500 m).
The corrosion behavior of J55 carbon steel was evaluated through weight-loss measurements and surface analytical
techniques, including scanning electron microscopy, energy dispersive spectrometer, X-ray diffraction analysis, and
optical digital microscopy. Corrosion rate initially increased and then decreased with increasing well depth, which
reached the maximum value of 1050 m. At this well depth, pressure and temperature reached 11 MPa and 65 °C,
respectively. Under these conditions, FeCO3 and CaCO3 localized on sample surfaces. Microscopy was performed to
investigate corrosion depth distribution on the surfaces of the samples. © 2018 by the authors.
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65. An optimal degrading agent formulation for detachable packing screens applicable for
screenless sand control
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Abstract: A new detachable packing screen used for sand control in oilfields has been designed. The key technology
is to achieve rapid and effective downhole detachment of PLA-T (a polylactic acid material) tubing. An optimal
formulation of the degradation agent was proposed considering the degradation degree and degradation rate of PLA-
T materials. The temperature, salt and dilution tolerance of such degradation agent was evaluated under conditions
simulating the in-situ reservoir environment. The degradation mechanism of the PLA-T was analyzed through
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scanning electron microscope (SEM) on the PLA-T surface during the reaction process. It is shown that the optimal
formulation is that acetone: dimethylformamide: ethylenediamine ratio equals to 3: 2: 5. Under reservoir conditions
with temperatures from 50 °C to 80 °C, water salinities from 10,000 mg/L to 100,000 mg/L and diluted concentrations
from 70% to 90% of the original concentration, the degradation time of the PLA-T tubing ranges from 6 min to 92 min.
This system maintains its excellent degradation capability under the complex downhole situation. The SEM tests show
that the surface structure of the PLA-T changes gradually from the smooth surface, to cracks, then fractures, irregular
fractures and finally the fracture-hole structure, and correspondingly the degradation rate of PLA-T first increases and
then drops. The proposed high-efficiency degradation agent can achieve effective detachment of the downhole packing
screen by rapidly degrading the PLA-T tubing, which enables screenless sand control of the unconsolidated sandstone
reservoirs. © 2017 Elsevier B.V.
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Abstract: In this paper, we take mine No. 1 of ChinaCoal Pingshuo group Co. Ltd for example, to establish the high-
precision 3D datum underground and above, utilizing many equipments including GPS, maglev gyro total station,
level and total station, etc. There are several theories and methods were employed and introduced about E-grade
GPS network, 7' traversing, fourth-grade leveling and gyro-orientation. Then, combining specific observation data, the
technical indicators and the main steps of the theories and methods above were described. Experiment results show
that the 3D datum established in this paper is effective. This particular result provides strong technical support for fast
and high-precision mine survey. © 2018 IEEE.
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Abstract: The quantum radar cross section (QRCS) describes how much return one gets when illuminating an object
with a handful of photons. However, the previous studies mainly focused on the monostatic scattering of quantum
radar. In this study, in response to the four key questions raised by ourselves in bistatic quantum radar cross section
(BIQRCS), we calculate and analyze the BIQRCS for the typical tow-dimensional plate. First, as mentioned by
Brandsema, the further derived analytical solution for the rectangular plate is obtained. In addition, the influence of
incident frequency and the number of photons on the BIQRCS for the plate were obtained. Besides, we first reveal
that the envelope curves of sidelobes in BIQRCS at the given incidence display the invariance in frequency. Finally,
we show some comparison results among the BIQRCS, classical radar cross section (CRCS), and monostatic QRCS
for the plate and find the advantage of sidelobe of the BIQRCS in given direction. We anticipate that these research
results will find use in the detection and discrimination of stealthy platforms. © 2018 IEEE.
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Abstract: An AI203/Y3AI5012 eutectic ceramic was prepared with a c-axis sapphire seed by an optical floating
zone furnace. The crystallographic relationships in the initial and the steady growth sections of the as-grown

eutectic ceramic were investigated by electron backscattering diffraction and transmission electron microscopy. The
corresponding results were: {101}Y3AI5012 || {1120}AI203 and { (Formula presented.) }Y3AI5012 || {0001}Al203,
respectively. The steady orientation of the latter one shows smaller planar disregistry. Interfacial strain played the
decisive role in affecting the solidification behavior of the Al203/Y3AI5012 eutectic ceramic. The stability of interfaces
with minimum interfacial strain and better ionic charge balance in irregular microstructure prevail upon the constraint
of the seed. These results might cast light for the interfacial design of the AI203/Y3AI5012 binary eutectic ceramic. ©
2017 The American Ceramic Society
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Abstract: In this paper, we aim to present a quantitative approach to reasoning about incomplete information. The
study is conducted in MEL, a minimal epistemic logic relating modal languages to uncertainty theories. The proposed
approach leads to two types of epistemic truth degrees of a proposition. Some related properties are derived. By
means of a more general probability distribution on the set of epistemic states, two randomized versions of epistemic
truth degrees are obtained. The connection between the notion of local probabilistic epistemic truth degree and belief
function is also established. Based upon the fundamental notion of the global epistemic truth degree, the notion of
epistemic similarity degree is also proposed and a kind of pseudo-metric used for approximate reasoning in MEL

is thus derived. The obtained results provide a useful supplement to the existing study in the sense that it offers a
quantitative approach instead of the qualitative manner in the literature. © 2018 Elsevier Inc.
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70. Characteristics of deep structure in the South China Sea and geological implications:
Insights from gravity and magnetic inversion
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Abstract: The Moho and Curie surfaces are significant geological and geophysical interfaces in understanding

the evolution of the deep earth. Constrained by OBS profiles and deep reflecting seismic profiles, Bouguer gravity
anomalies which reflect the undulation of the Moho were acquired by correcting the gravity effect of sea water and
shallower sediments from satellite altimetry gravity data, and by eliminating the effect of gravity caused by the local
density bodies through the application of the minimum-curvature method. Also, based on study of gravity field inversion
in a dual interface model, the Moho depth of the South China Sea (SCS) was calculated, and a comparative study with
the Curie surface was carried out. The results show that the Moho and Curie surface of the SCS are shallow in the
ocean basin and deep in the margins, and both of the two surfaces in the continent-ocean transition zone show the
distinct narrow gradient bands,which reflect the lithospheric extension-thinning and NS tectonic extension during the
expansion of the SCS. The typical wedge-shaped Moho and Curie surfaces in the ocean basin generally corresponds
to the gradual expansion from east to west of the SCS. The Moho of the ocean basin is shallower in the south than that
in the north, consistent with the gradual southward migration of the expansion center. While the Curie surface of ocean
is deeper in the south and shallower in the north, which is probably related to the simple shear expansion of the ocean
basin and occurrence of more active magmatic activity in the north of the ocean basin. The Moho and Curie surfaces
exhibit staggered overlapping relationships in the SCS. The south and north continental margins show obvious deep
structural differences, indicating that the SCS is an asymmetric expansion. The Curie surface is shallower than Moho
in the north, but deeper in the ocean basin and south margin. These differences are closely related with the different
continental marginal natures between south and north margins of the SCS, and also with the complicated Meso-
Cenozoic tectonic evolution of the southern margin of the SCS. The Curie surface is deeper than Moho in the ocean
basin, which is presumably related with magnetic enhancement of lithosphere, caused by the oceanic peridotite
serpentinization in the upper mantle. © 2018, Science Press. All right reserved.
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Abstract: One of the much debated mysteries in 1H NMR relaxation measurements of bitumen and heavy crude

oils is the departure from expected theoretical trends at high viscosities, where traditional theories of 1H-1H dipole-

dipole interactions predict an increase in T1 with increasing viscosity. However, previous experiments on bitumen and

heavy crude oils clearly show that T1LM (i.e., log-mean of the T1 distribution) becomes independent of viscosity at high

viscosities; in other words, T1LM versus viscosity approaches a plateau. We report 1H NMR data at ambient conditions

on a set of pure polymers and polymer-heptane mixes spanning a wide range of viscosities (n = 0.39 cP _ 334000

cP) and NMR frequencies (W0/2m= f0 = 2.3 MHz _ 400 MHz) and find that at high viscosities (i.e., in the slow-motion

regime) T1LM plateaus to a value T1LM> yqindependent of viscosity, similar to bitumen. More specifically, on a

frequency-normalized scale, we find that TILM> x 2.3/f0 3 ms (i.e., nhormalized relative to 2.3 MHz), in good agreement

with bitumen and previously reported polymers. Our findings suggest that in the high-viscosity limit TLLM> and T2LM>

for polymers, bitumen, and heavy crude oils can be explained by 1H-1H dipole-dipole interactions without the need

to invoke surface paramagnetism. In light of this, we propose a new relaxation model to account for the viscosity and

frequency dependences of T1LM and T2LM, solely based on 1H-1H dipole-dipole interactions. We also determine the

surface relaxation components T1S and T2S of heptane in the polymer-heptane mixes, where the polymer acts as

the "surface” for heptane. We report ratios up to T1S/T2S 4 and dispersion T1S( () for heptane in the mix, similar to

previously reported data for hydrocarbons confined in organic matter such as bitumen and kerogen. These findings

imply that 1H-1H dipole-dipole interactions enhanced by nanopore confinement dominate T1S and T2S relaxation in

saturated organic-rich shales. © 2018 American Chemical Society.
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72. Preparation of SO42-/TiO2-Sn02 solid acid catalyst and its catalytic activity in synthesis
of benzyl acrylate
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Abstract: SO42-/TiO2-Sn0O2 solid acid catalysts prepared by co-precipitation method and then were characterized by
SEM-EDS, XRD, FTIR, Pyridine-IR and XPS. The result showed that crystal structure of the catalyst, and the quantity
and distribution of the acid centers were changed by doping Sn. The catalyst doped with 5% Sn and calcined at 500
showed excellent catalytic activity in the synthesis of benzyl acrylate. Under the optimal conditions of 3% catalyst,
reaction temperature of 120, and ratio of acid and olefin of 1.3:1, the conversion of phenylcarbinol was 93.1% and the
selectivity of the product was 98.8%. Compared with SO42-/TiO2, the reactivity, stability and the anticaking ability were
significantly improved. © 2018, Chemical Industry Press. All right reserved.
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73. Ag nanoparticle surface-plasmon-resonance-enhanced electroluminescence from
semipolar n-ZnO/p-GaN heterojunction light-emitting diodes
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Abstract: Ag nanopatrticles (NPs) were used to demonstrate the surface-plasmon-resonance (SPR)-enhanced
electroluminescence (EL) from semipolar n-ZnO/p-GaN heterojunction light-emitting diodes (LEDs). Ag NPs were
synthesized with an average diameter of 30 nm, which was well matched to the optimal calculation result obtained
by the finite difference time domain (FDTD) method. The photoluminescence intensities from the top excitation of
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GaN and ZnO were 70 and 40% enhanced by coupling Ag NPs, respectively. The EL intensity was increased 20% by
lighting the semipolar n-ZnO/p-GaN heterojunction LEDs coupled with Ag NPs. © 2018 The Japan Society of Applied
Physics.
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Abstract: Oil sands resource is the third largest oil reserve, and 70% of the oil sands are in Canada. The emerging

of Steam Assisted Gravity Drainage technology has made the commercial development of oil sands economically
feasible. However, with the recent oil price crash, the development of oil sands has faced an uphill battle. A realistic
and integrated evaluation model is highly needed to overcome difficulties from the low oil price and provide meaningful
and valuable information for operators as well as investors to make the right decision. The existing evaluation models
have considerable limitations (i.e., the incapability of evaluating integrated oil sands development with Steam Assisted
Gravity Drainage technology, the lack of investigation into the input parameters with historical data, and ignoring the
effect of the subsurface reservoir, etc.). This study developed an integrated evaluation model through the analyses of
a significant amount of actual historical data. This integrated model includes six subcomponent models, ranging from
the subsurface reservoir to infield flowline. Data from 35 Canadian oil sands development with 15 internal and external
parameters were collected and investigated. The oil price effect was analyzed and quantified through simulations. The
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breakeven Western Canada Select oil price of $39/bbl. (equal to the West Texas Intermediate oil price of $55/bbl.)
and other key price points and distributions were identified. Also, the top seven geological and technical parameters
that contribute 86% of the net present value variations were identified and investigated. These quantified effects of
external and internal parameters are useful findings for decision making. Considering various price scenarios and
uncertainties of the input parameters, this study has concluded that developing oil sands resources with the Steam
Assisted Gravity Drainage technology is economically feasible and socially beneficial after we take all stakeholder
interests into consideration, which is true even with the sustainable and realistic oil price in the foreseeable future. ©
2018 Elsevier Ltd

Number of references: 56

Main heading: Oil sands

Controlled terms: Decision making - Intelligent systems - Economic analysis - Steam - Monte Carlo methods -
Sand - Proven reserves

Uncontrolled terms: Commercial development - Integrated evaluation - Stakeholder interest - Statistical modeling
- Steam-assisted gravity drainages - Subsurface reservoir - Technical analysis - West texas intermediates
Classification code: 483.1 Soils and Soil Mechanics - 512.1 Petroleum Deposits - 512.1.2 Petroleum Deposits :
Development Operations - 723.4 Atrtificial Intelligence - 911.2 Industrial Economics - 912.2 Management - 922.2
Mathematical Statistics

Numerical data indexing: Percentage 7.00e+01%, Percentage 8.60e+01%

DOI: 10.1016/j.apenergy.2018.01.015

Compendex references: YES

Database: Compendex

Data Provider: Engineering Village

Compilation and indexing terms, Copyright 2023 Elsevier Inc.

75. Review of high-speed mud pulse telemetry technology
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Abstract: High-speed mud pulse telemetry (MPT) technology is one of important research issues in measurement
while drilling system. Based on the continuous wave MPT technology which is always adopted nowadays the
development process and thread of MPT are introduced. According to the framework of the communication system, the
technical bottlenecks of MPT source, channel and sink are analyzed respectively. MPT signal attenuation, reflection
and the characteristics of mud pump noise are simulated and analyzed, which are the crucial factors for improving
MPT transmission rate. In addition, the differences among the commonly used channel models are compared and
theoretically explained. The current techniques used in signal detection, processing and demodulation are studied, and
the advantages and disadvantages of the filtering and channel equalization algorithms are discussed. The methods
of data transmission performance test are briefly described. Finally, the development trend and the existing problems
of MPT technology are summarized, which provides references and suggestions for high-speed MPT technology
development. © 2018, Science Press. All right reserved.
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76. Influence of pressure and CO2 content on the asphaltene precipitation and oil recovery
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Abstract: During CO2 flooding, the crude oil is treated with CO2, and meanwhile it is displaced by CO2. Based on the
two processes, the influence of pressure and CO2 content on the asphaltene precipitation and oil recovery efficiency
are systematically investigated by indoor simulation experiment. With the increase of the pressure or CO2 content
during CO2 treatment, the amount of asphaltene precipitation can be increased to a certain value. Correspondingly, the
degrees of the changes of oil-water interface, the compositions of crude oil, and reservoir permeability are positively
correlated with the amount of asphaltene precipitation. However, during the process, the oil recovery has an optimal
value due to the combined action of asphaltene precipitation and the improvement of flow performance of the crude
oil. These conclusions can provide a basis for high efficiency development of low permeability oil reservoirs by CO2
flooding. © 2018 Taylor & Francis Group, LLC.
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77. Unidirectional control mechanism of annulus trapped pressure in deepwater shaft
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Abstract: Under the condition of underwater completion technology for deep water oil and gas wells, the annulus
trapped pressure of multistage intermediate casing is one of the key factors affecting the integrity of deep water shaft.
To effectively control the threat of trapped pressure to shaft safety during hydrocarbon production or testing process,
a unidirectional control technology of annulus trapped pressure in deep water shaft was developed. According to the
wellbore structure of typical deepwater hydrocarbon wells in the South China Sea as the design basis, a research
was performed on the unidirectional release and control technology of trapped space pressure in the production and
test process of deepwater shaft. An indoor experiment simulation system of unidirectional control technology was
constructed to simulate the influences of shaft thermal fluid on the trapped liquid temperature and pressure. Based
on the unidirectional control method of annulus trapped pressure, a set of casing nipples for unidirectional pressure
control was developed. Then laboratory simulation experiments were carried out on the principle prototype of casing
nipples for unidirectional pressure control. The results show that the unidirectional control method of trap pressure can
effectively reduce the casing deformation caused by abnormal increase of trap thermal stress, wellhead sealing failure
and other shaft safety accidents. This technology can not only effectively protect the integrity of deep water shaft, but
also offer a safety method to control the deepwater trapped pressure. © 2018, Editorial Office of ACTA PETROLEI
SINICA. All right reserved.
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Abstract: Several catalysts comprising Pt supported on octahedral Fe304 (Pt/Fe304) were prepared by a facile
method involving co-precipitation followed by thermal treatment at different temperatures. A variety of characterization
results revealed that this preparation process afforded highly crystalline octahedral Fe304 with a uniform distribution
of Pt nanoparticles on its surface. The thermal-treatment temperature significantly influenced the redox properties of
the Pt/Fe304 catalysts. All the Pt/Fe304 catalysts were found to be catalytically active and stable for the oxidation of
low-concentration formaldehyde (HCHO) with oxygen. The catalyst prepared by thermal treatment at 80 °C (labelled
Pt/Fe304-80) exhibited the highest catalytic activity, efficiently converting HCHO to CO2 and H20O under ambient
temperature and moisture conditions. The excellent performance of Pt/Fe304-80 was mainly attributed to beneficial
interactions between the Pt and Fe species that result in the formation a higher density of active interface sites (e.g.,
Pt-O-FeOx and Pt-OH-FeOx). The introduction of water vapor improves the catalytic activity of the Pt/Fe304 catalysts
as it participates in a water-assisted dissociation process. © 2018 Dalian Institute of Chemical Physics, the Chinese
Academy of Sciences
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79. Response analysis and quantitative inversion of electrical imaging logging in oil based
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Abstract: Aiming at existing problems of electrical imaging logging technology in oil based drilling fluid environment,
the apparent resistivity characteristics of a vertical coupling method and conventional processing methods are studied
using numerical simulation. Then, the formation resistivity and the standoff between the instruments pad and formation
are inversed quantitatively using support vector machine for regression. The effectiveness of this inversion processing
is verified by comparing results with that imaged in a water based drilling fluid environment. Fuzzy images in the
conventional processing for low-resistivity formation is resolved, and the reversal problem that may occur in the vertical
coupling method for high-resistivity formation is eliminated.The low or high formation resistivity and the standoff
variation in relatively low-resistivity formation can be interpreted quantitatively. This study can greatly benefit data
processing for electrical imaging logging in oil based drilling fluid environment. © 2018, Periodical Office of China
University of Petroleum. All right reserved.
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Abstract: In the operation of new well fracturing, multi-layers are opened at one time, and each layer is separately
fractured by downhole fracturing tool and hydraulic fracturing method, and the fluid is discharged from each layer for
production. Such fracturing technology is called a well multi-layer fracturing technology. The fracturing technology is
restricted by the reservoir characteristics. The multi-layer fracturing technology of one well is an effective practical
technique in the practice of fracturing and testing for the wells with the same formation and multiple layers. This
technology has been applied in CK Oilfield. The daily oil production of a well with multiple fractured wells is higher than
that of the combined wells. According to the data of 15 wells in a well in the CK Qilfield, the average daily oil production
per well is 3.95t/d. There are 7 combined wells, and the average daily oil production per well is 1.78t/d. The average
single well production multi-layer fractured well is 2.17t/d. © Published under licence by IOP Publishing Ltd.
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Abstract: By using tripyridyldiamine ligand, N,N’-di(pyrazin-2-yl)pyridine-2,6-diamine (H2dpzpda), linear pentanuclear
nickel(Il) [Ni5(u5-dpzpda)4ClI2] (1) and tetranuclear copper(ll) [Cu4(Hdpzpda)2(CH3COO)6] (2) complexes were first
synthesized and structurally characterized. This pentanickel linear metal chain is helically wrapped by four syn-syn-
syn-syn type dpzpda2- ligands. There are two types of Ni—Ni distances existing in the complex. The terminal Ni—Ni
distances bonded to the axial ligand are longer (2.3877(8) A) affected by the axial ligands. The inner Ni-Ni distances
are very short and remain constant (2.3071(6) A). Two terminal Ni(ll) ions bonded to the axial ligands are in a square-
pyramidal (NiN4CI) environment and exhibit long Ni—-N bonds (2.097(4) A), which are consistent with a high-spin
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Ni(ll) configuration. The inner three Ni(ll) ions display short Ni-N (1.8915(8)-1.903(4) A) bond distances, which are

consistent with a square planar (NiN4), the diamagnetic arrangement of a low-spin Ni(ll) configuration. Temperature-

dependent magnetic research revealed an antiferromagnetic interaction between the two terminal atoms through a

superexchange pathway along metal cores with a parameter of about -51.0 cm-1. Observation of the first oxidation

peak in the cyclic voltammograms of 1 at +1.206 V revealed that this complex is the most resistant to oxidation among

all known pentanuclear nickel strings with unmodulated and modulated oligo-g_pyridylamido ligands. The structure

of 2 consists of four copper atoms linearly placed with a copper(ll) acetate dimer in the centre. In complex 2 ligand

H2dpzpda coordinates to the Cu(ll) atoms as a tetradentate ligand in an all anti conformation. Copper complex 2 is

built to a 1-D supramolecular chain structure through intermolecular hydrogen bond and strong g interaction (3.19

A) between the pyridine and pyrazine rings. From the magnetic susceptibility data, 2 shows strong antiferromagnetic

coupling, which was satisfactorily fitted using Hamiltonian H = J1(S1S2 + S3S4) + J2S52S3. The best fitting result were

obtained with the parameters J1 = 10.64 cm-1, J2 =-175.36 cm-1, g = 2.11. © 2018
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Abstract: Bankfull discharges play a pivotal but underappreciated role in determining submarine channel
morphometrics and architecture. This hypothesis is suggested by the power law relationship between channel
morphometrics and discharge and the logarithmic relationship between channel architecture and discharge. We
apply this relationship to the Rio Muni deep-water channels of Equatorial Guinea in three ways. Firstly, relatively
dilute turbidity currents with a relatively low discharge of ca.1.1 x 104 to 6.9 x 104 m3/s tended to enhance channel

Content provided by Engineering Village. Copyright 2023 Page 73 of 274


http://www.engineeringvillage.com

- www.engineeringvillage.com
) Detailed results: 313

Downloaded: 6/26/2023

confinement and thalweg deposition, but to discourage lateral spreading of the flow. This, in turn, reduced depth and
sinuosity (SI) of the channel form as the fill aggraded, as previously reported for younger channels on this slope. These
vertically aggraded channel belts [represented by relative angles of channel trajectories (Tc) ranging from 47.2° to
81.0°] are narrower (averaging 634 m), thinner (averaging 23 m), and straighter (mean value of Sl = 1.17) than their
laterally migrated counterparts. Secondly, turbidity flows with a relatively high discharge of ca.4.1 x 104 to 15.8 x

104 m3/s appear to have reduced channel confinement, but to promote thalweg erosion and lateral spreading of the
flow. This, in turn, increased depth and sinuosity of the channel form as it laterally migrated, forming laterally migrated
channel belts (represented by a relatively low Tc of 21.8° to 49.0°) that are wider (1.5x%), thicker (2x), and more sinuous
(1.2%) than their vertically aggraded counterparts. Thirdly, a gradual decrease of discharge through time likely drove

an architectural transition from lateral migration to vertical aggradation and associated migrating-to-aggrading channel
trajectories. © 2018 Elsevier B.V.
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Abstract: Dynamic mechanical behaviors of the calcium silicate hydrate (C-S-H) under shock compression loading
in layered direction have been investigated by molecular dynamics (MD) simulations. The various piston velocities
ranging from 0.2 to 3.0 km/s used to describe the propagation of stress waves have been employed in our MD
simulations. The shock Hugoniot curve and the distribution of particle velocity are obtained. It is found that the
Hugoniot elastic limit is 7.5 GPa, and the impact may induce elastic response, elastic-plastic response and shock
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regime. Our results reveal that only a continuous elastic wave exists when the particle velocity is below 0.5 km/s, while
a new wave is generated when the particle velocity is at 0.5 km/s. With further increasing the particle velocity, a two-
wave structure is generated. After the particle velocity is larger than 2.0 km/s, the shock wave is dominant. These
findings provide important atomic insights for understanding the dynamic mechanical behaviors of C-S-H. © 2018
Elsevier B.V.
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Abstract: In this paper, a unified approach for developing streamline tracing method is proposed based on piecewise
polynomial pressure approximation functions. It is designed for the numerical schemes that solve the pressure solution
at grid blocks while the interior velocity field remains unknown. The suitable velocity approximation functions are
derived through analytical differentiation of pressure functions. They better represent the relationship between velocity
field and pressure distribution in reality, satisfy the Laplace equation everywhere in a grid block, and ensure local mass
conservation and normal flux continuity. Based on different polynomial pressure functions, the Trilinear/Bilinear and
Cubic streamline tracing methods are developed. Additionally, a piecewise parabolic velocity reconstruction method is
proposed to extend the application of the Cubic method to first-order numerical schemes. The accuracy and efficiency
of the newly proposed methods are evaluated through comparing it with the Pollock and the high-order method in
terms of velocity approximations and computational cost in numerical cases. Comparison results indicate that the
Cubic method delivers the most accurate results at the same computational cost. ©2018. American Geophysical Union.
All Rights Reserved.
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Abstract: Surface-enhanced Raman scattering (SERS) is a promising analysis technique for detecting various
analytes in complex samples due to its unique vibrational fingerprints and high signal enhancement. However, impurity
interference and substrate unreliability are direct suppression factors for practical application. Herein, we synthesize
polydopamine@gold (PDA@Au) nanowaxberry, where Au nanoparticles are deposited on the surface of PDA sphere
with high density and uniformity. Seed-mediated synthesis is used for fabrication of nanowaxberry. Au seeds are
deposited on the surface of PDA sphere, then | ion coordinating ligand is employed to form stable Aul4- complex with
AuCl4-, which decreases reduction potential of AuCl4- and avails formation of shell structure. Such nanowaxberry has
high density of voids and gaps in three-dimensional space, which could absorb analytes and benefit practical SERS
detection. Using malachite green as a model analyte, nanowaxberry realizes highly sensitive detection with low limit
of detection (1 pM) and good reproducibility (relative standard deviation of about 10%). Meanwhile, the nanowaxberry
is employed for practical detection of thiram, benzidine, and 2,4-dinitrotoluene in the environmental water, juice, apple
peel, and soil. The high performance makes nanowaxberry to be potentially used for pesticides detection, pollutants
monitoring, and forbidden explosives sensing in complex samples. Copyright © 2018 American Chemical Society.
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Abstract: In the paper, we introduce some stabilizers and investigate related properties of them in MTL-algebras.
Then, we also characterize some special classes of MTL-algebras, for example, IMTL-algebras, integral MTL-algebras,
Godel algebras and MV-algebras, in terms of these stabilizers. Moreover, we discuss the relation between stabilizers
and several special filters (ideals) in MTL-algebras. Finally, we discuss the relation between these stabilizers and prove
that the right implicative stabilizer and right multiplicative stabilizer are order isomorphic. This results also give answers
to some open problems, which were proposed by Motamed and Torkzadeh in [Soft Comput, 21 (2017) 686-693]. ©
2018 - IOS Press and the authors.
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Abstract: A cognitive modelling based new inversion method, the successive differential evolution (DE-S) algorithm,
is proposed to estimate the Q factor and velocity from the zero-offset vertical seismic profile (VSP) record for oil-

gas reservoir exploration. The DE algorithm seeks optimal solutions by simulating the natural species evolution
processes and makes the individuals become optimal. This algorithm is suitable for the high-dimensional nonseparable
model space where the inversion leads to recognition and prediction of hydrocarbon reservoirs. The viscoelastic
medium is split into layers whose thicknesses equal to the space between two successive VSP geophones, and the
estimated parameters of each layer span the related subspace. All estimated parameters span to a high dimensional
nonseparable model space. We develop bottom-up workflow, in which the Q factor and the velocity are estimated using
the DE algorithm layer by layer. In order to improve the inversion precision, the crossover strategy is discarded and we
derive the weighted mutation strategy. Additionally, two kinds of stopping criteria for effective iteration are proposed

to speed up the computation. The new method has fast speed, good convergence and is no longer dependent on

the initial values of model parameters. Experimental results on both synthetic and real zero-offset VSP data indicate
that this method is noise robust and has great potential to derive reliable seismic attenuation and velocity, which is an
important diagnostic tool for reservoir characterization. © 2018 Elsevier B.V.
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Abstract: Interactions between surface water and groundwater play a major role in hydrological processes.
Understanding the seasonal variations of the water exchange is important to clear drivers of water transferring in a
catchment. However, the seasonal variations of water exchange have been limited by the resolution of methods and
the experimental problems. In this paper, the Weihe River, in Shaanxi Province, China was chosen, as a case study
area to access the seasonal variability of water exchange in the hyporheic zone (HZ). Five testing sites were in the
main channel of the river, and seasonal field data were collected from fall 2012 to summer 2014. The temperature
profiles and heat convection-diffusion equation were applied to analyze the hyporheic water exchange pattern (the type
of movement) and its magnitude, as well as characterizing the seasonal variability of the water exchange features. The
results indicate that the patterns and magnitudes of water exchange in the hyporheic zone vary significantly in seasons
and test sites. The water exchange general in the fall season (71.5 mm/d) is larger than in other seasons (i.e., spring
54.14 mm/d, summer 56.19 mm/d and winter 23.26 mm/d). This study provides the guidelines for the water resources
management in different seasons. © 2017 Elsevier Ltd
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with enhanced catalytic performance
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Abstract: The ordered mesoporous NiRu-doped CaO-Al203 nanocomposites were synthesized via a facile

evaporation-induced self-assembly method for CO2 methanation. Metallic Ni and Ru species retained the single-

component heterostructure rather than NiRu alloy over the 600 °C-reduced catalysts. Owing to the synergistic effect

of bimetallic Ni-Ru as well as the improved H2 and CO2 chemisorption capacities after the addition of Ru and CaO

promoters, the ordered mesoporous 10N1R2C-OMA catalyst exhibited enhanced catalytic activity and selectivity,

which achieved the maximum CO2 conversion of 83.8% and CH4 selectivity of 100% at 380 °C, 0.1 MPa, 30000 mL

g-1 h-1. In a 550 °C-109 h-lifetime test, the ordered mesoporous 10N1R2C-OMA catalyst showed high stability and

superior anti-sintering property due to the confinement effect of the ordered mesostructure. © 2017 Hydrogen Energy

Publications LLC
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Abstract: In this work, commercial CaO was modified using various sodium salts (Na2WO4, Na2CO3, Na2S04,
and NacCl), among which NaCl/CaO showed the best catalytic performance for no-glycerol biodiesel production using
three components of rapeseed oil, dimethyl carbonate (DMC), and methanol as reactants. 97.1% biodiesel yield
was obtained at 1 h in the presence of NaCl/CaO. Various techniques including N2 physical adsorption, XRD, and
CO2-chemical adsorption revealed that the unique catalytic activity of NaCl/CaO was related to its higher degree of
crystallinity and relatively weaker surface basicity, and large pore size in the structure compared to other catalysts.
Furthermore, it was found that the rapid hydration by impregnation of CaO can be greatly weakened in the presence
of NaCl and the pore diameter plays a more important role than the basicity of solid catalysts in this heterogeneous
transesterification. © 2018 AOCS
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Abstract: In this paper, a comprehensive model to calculate the rock fracture pressure by the theory of double
effective stress of porous medium is established, which considers such effective factors as the crustal stress field,
hydration stress field, temperature field, tectonic stress field, the porosity of rock, and additional stress field generated
by seepage of drilling fluid. This new model is applicable to predict the fracture pressure of different types of rocks.
Using the experimental parameters of field fracturing and the experimental results of three-axis compression of rock
cores with different water contents, we may get the calculated fracture pressure. Compared with the measured fracture
pressure in the oilfield, the result calculated in the present study shows good agreement. Besides, the effects of
water contents on the tensile strength and fracture pressure are analyzed. Results show that both the tensile strength
and fracture pressure decrease with the increase of water contents, which is due to the reduction of the mechanical
properties of rocks by hydration. Copyright © 2018 Zhao Xiaojiao et al.
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Abstract: AI203/Y3AI5012(YAG) directionally solidified eutectic (DSE) crystal was prepared by optical floating
zone technique. AlI203/YAG DSE consists of continuous entangled Al203 and the YAG forming a three-dimensional
networks structure. The volume fraction of porosity is ultra-low (0.013%) and the average equivalent diameters of
most pores (>84%) are smaller than 4 um. The AI203/YAG DSE shows excellent high-temperature elastic stiffness.
The Young's modulus at 1500 °C maintains more than 85% of the value at room temperature. Bending strength
exhibits excellent retention up to high temperature as well. High-temperature ball indentation testing shows plastic
deformation involving dislocations and twinning, which predominantly occur in AI203 phase, while the YAG phase is
stable. Evaluation on Hv/E index predicts Al203/YAG DSE with moderate capability to accommodate damages. Our
results highlight AI203/YAG DSE as excellent high-temperature structural materials. © 2018 Elsevier Ltd
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Abstract: Research on the evaluation of microfractures in tight sandstone reservoirs is a frontier topic worldwide.

A marine tight sandstone reservoir is present in the Silurian strata in the northern Tazhong area of the Tarim Basin,
Northwest China, at a depth of more than 5,000 m. The study of the regular opening and closing of microfractures can
provide guidance for the exploration and development of tight sandstone reservoirs. In this paper, a triaxial acoustic
experiment was designed, and a new method for assessing the microfracture stress sensitivity of tight sandstone
reservoirs was proposed by combining the Biot-consistent and the differential equivalent medium (DEM) theory
models. By using the coupled model, the rock microfracture density g and the pore aspect ratio were calculated. The
pore-fracture morphological evolution and regular distribution within the rocks were discussed, and the microfracture
stress sensitivity was evaluated. This method could effectively overcome the drawback of using a single method. The
results showed that the microfracture density g decreases and the pore aspect ratio increases with an increase in
the confining pressure, which is mainly due to the closure of microfractures. According to the decreasing magnitude
of microfracture density values under different confining pressures, the proportion of microfractures that stayed open
or had closed could be determined. The stress sensitivity of the samples that had greater microfracture density
under higher confining pressure was weak. In contrast, the stress sensitivities of the other samples were strong.
According to the change rule of the rock pore aspect ratio, a critical pressure was defined. It was found that the rock
microfracture density values corresponding to the critical pressures for all samples were relatively close. This g value
could be treated as a common feature of tight sandstone reservoir microfractures, and it could also be used as a
contrast indicator to quantitatively characterize the degree of development of various tight reservoir microfractures.
The correlations between the microfracture density g under a confining pressure of 65 MPa, the defined critical
pressure, and the rock porosity indicated that the advantageous types of microfractures weremainly influenced by the
rock physical properties. There was a close correlation between the microfracture development degree and the rock
physical properties. For the tight sandstone reservoir of this study, the degree of microfracture development with weak
stress sensitivity was significantly higher in feldspar than in quartz. This method could be used for the quantitative
evaluation of microfracture properties. © 2018 American Society of Civil Engineers.
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Based on CT Images
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Abstract: Sand-conglomerate reservoir has been scarcely studied, and there is no effective method available for
quantitative characterization of pore structure of such a reservoir. In this paper, a multifractal study was made on the
Triassic Karamay Formation sand-conglomerate reservoir in the Mahu rim region, the Junggar Basin, by using a variety
of high-resolution analysis methods, such as Micro-CT, QEMSCAN, and MAPS, in order to quantitatively characterize
the heterogeneity of pore size distribution, relative differentiation of large and small pores, and mineral composition.
The results reveal that the multifractal parameters have more influence on permeability than on porosity. The smaller
the pq (the multifractal spectral width) and the larger the #f (the difference in fractal dimension of the maximum and
minimum probability subsets), the better the reservoir physical property. To some extent, the relationship between
multifractal parameters and mineral composition provides an opportunity to reflect the diagenesis. There is a positive
correlation between the clay mineral content and the heterogeneity of the microscopic pore structure of the reservoir.
Kaolinite and chlorite cementations are the most significant factors that damage the reservoir pore space. This
understanding matches well with the MAPS and QEMSCAN results. With outstanding advantage in quantitatively
evaluating the heterogeneity of pore structure of sand-conglomerate reservoir, multifractal theory provides a new idea
and method for quantitative characterization of pore structure of other types of heterogeneous oil reservoirs. © 2018
American Chemical Society.
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95. Staggered extension laws of hydraulic fracture and natural fracture
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Abstract: The fracture-network fracturing or staged fracturing reformation technology for unconventional and tight
reservoirs focuses on the scientific problem about the staggered extension of hydraulic fracture and natural fracture.
To better control the extension azimuth of hydraulic fracture and achieve the optimal fracture network state, a
two-dimensional fracture extension calculation model was built based on displacement discontinuity and element
superposition principle, so as to conduct the quantitative simulation research on the staggered extension laws of

a hydraulic fracture and a natural fracture under the conditions of different dip angles, intervals and stresses. The
research results show that fracture intervals and dip angles can greatly affect the fracture extension amplitude. When
the interval between natural fracture and fracturing fissure is greater than 1 m and the dip angle is less than 70°, the
fracturing fissure will force the natural fracture to turn and extend until intersection. Principal stress ratio has an effect
on the extension amplitude of staggered fracture to some extent. However, the Poisson's ratio and Young's modulus
have insignificant influences on the extension amplitude of staggered fractures. © 2018, Editorial Office of ACTA
PETROLEI SINICA. All right reserved.
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Abstract: Based on the latest seismic data, geological understanding and exploration results in the Southwestern
Ordos Basin, paleo-deformation characteristics of the 1st member of the Upper Paleozoic were studied using tectonic
evolution analysis and paleo-structure restoration, and controlling effects of paleo-structure on hydrocarbon distribution
were analyzed. According to the strata correlation, the sedimentary, deformation, and subsidence characteristics of
the 1st member of the Permian Shanxi Formation are identified. The tectonic evolution and hydrocarbon accumulation
stages revealed that the key periods of the Upper Paleozoic tectono-hydrocarbon accumulation are the Late Jurassic
and the end of the Early Cretaceous in the Southweste. Through the restoration of Shan 1 paleo-structure in different
tectonic evolution stages, the ancient structure of the Upper Paleozoic Shan 1 in Late Triassic, Late Jurassic and

end of Early Cretaceous share similarities but also demonstrate gradual evolution through time. The paleo-uplift

and paleo-slope are widely developed in the late Jurassic, while the western slope gradually narrowed and the
Tianhuan Depression is formed at the end of the Early Cretaceous. Based on the analysis of tectonic deformation
and hydrocarbon accumulation stages, it is believed that the Late Jurassic Shan 1 paleo-structure is the key factor
controlling the distribution of the Upper Paleozoic gas reservoirs in the Southwest Ordos basin. Due to the lack of long-
distance migration of the gas in the Upper Paleozoic reservoirs in the study area, the Early Cretaceous hydrocarbon
charge is focused around the Late Jurassic ancient structure highs of Shan 1 member. Thus the hydrocarbon
accumulation model is characterized by near-source or intra-source accumulation. © 2018, OIL & GAS GEOLOGY
Editorial Board. All right reserved.
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Abstract: Organic-inorganic hybrid material with hierarchical nanostructures has been considered as one of ideal
templates for the generation of inorganic nanomaterials. Herein, we demonstrate that 3D hierarchical nanostructures
formed from Keggin-type polyoxometalate phosphotungstic acid and biomolecule dopamine can be used as an
excellent template for in situ synthesis of nanostructured silver. Hierarchical nanostructures are prepared by simple and
versatile co-assembly of phosphotungstic acid and dopamine. The size and morphology of these nanostructures could
simply be controlled by varying the ratios of two components, the type of the buffer solution, and the pH of the solution.
Moreover, these 3D hierarchical nanostructures could be used as the template for in situ synthesis of nanostructured
silver with the catechol in dopamine acting as the reducing agent. © 2017 Elsevier B.V.
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Abstract: Dopamine-based materials are emerging as novel biomaterials and have attracted considerable
interests in the fields of biosensing, bioimaging and cancer therapy due to their unique physicochemical properties,
such as versatile adhesion property, high chemical reactivity, excellent biocompatibility and biodegradability,
strong photothermal conversion capacity, etc. In this review, we present an overview of recent research progress
on dopamine-based materials for diagnosis and therapy of cancer. The review starts with a summary of the
physicochemical properties of dopamine-based materials in general. Then detailed description is followed on their
applications in the fields of diagnosis and treatment of cancers. The review concludes with an outline of some
remaining challenges for dopamine-based materials to be used for clinical applications. © 2018 Elsevier B.V.
Number of references: 174
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Abstract: The organic-rich shale of the Longtan Formation of the Upper Permian in western Guizhou formed during
the marine-continental transitional facies depositional environment. With a high total organic carbon (TOC) content and
a large cumulative thickness, it is thought to be the superior source rock for shale gas development. The depositional
environment of marine-continental transitional shale is significantly different from marine shale, which leads to the
various accumulation characteristics of the organic matter. In this paper, shale samples were collected from the
Longtan Formation of the Upper Permian, which is typical marine-continental transitional shale. The TOC, major
elements and trace elements were measured, and the formation and preservation conditions were investigated

using multiple geochemical proxies, including paleoclimate, detrital influx, redox parameters, paleoproductivity and
sedimentation rate. The TOC decreases first and then increases from the bottom to the top of the Longtan Formation
shale, and the TOC for the lower Longtan Formation is higher than the upper Longtan Formation. For the lower
Longtan Formation, the positive correlations between TOC and redox indicators (V, U and V/Cr) demonstrate that the
dysoxic bottom water environment was the key factor that controlled the accumulation of organic matter. For the upper
Longtan Formation, there are positive correlations between the TOC and the paleoclimate and sedimentation rate,
which suggests that the enrichment of the organic matter was influenced by both a warm and humid paleoclimate and
the high sedimentation rate of an oxic environment. However, the high detrital influx (aluminosilicate) occurred as the
diluent decreased the concentration of organic matter. The paleoproductivity has a poor correlation with TOC for the
Longtan Formation, suggesting that it was inferior to the gathering of organic matter. The sedimentary models built for
the upper and lower Longtan Formation shale can reproduce the enrichment of organic matter. © 2018 Elsevier B.V.
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Abstract: In this paper, based on the advantages of imported control system and equipment, we designed a new type
of automatic control system and equipment for gas well dewatering, by which the daily use of mobile phone can be
used as a remote control terminal system. It has the advantages of convenient use, low cost, no need to design the
PC software, free maintenance and upgrade PC software costs. Sulige Gas Field has used this system on 20 wells
for mass operation test. The systems are till working until now, the equipment runs stably, and the economic benefit is
remarkable. U disk data extraction is fast and convenient, and the management cost is reduced by 80%. The number
of managing wells of per person is increased. © Published under licence by IOP Publishing Ltd.
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Abstract: In this work, a series of hydroxylmethyl pentamine (HMPA) was synthesized from vegetable oil,
tetraethylene pentamine and hexamethylenetetramine, which was evaluated as a crude oil flow improver. The results
showed that HMPAs have good viscosity reduction effect on the crude oil from Yanchang Oilfield, with the highest
viscosity reduction rate of 93%. The highest pour point reduction depression was achieved as 5.4°C. Paraffin crystal
morphology characterization was conducted on the crude oil to elucidate the mechanism of viscosity reduction and
pour point depression. © 2018 Trans Tech Publications.
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102. Far-Red Fluorescent Probe for Imaging of Vicinal Dithiol-Containing Proteins in Living
Cells Based on a pKa Shift Mechanism

Accession number: 20180804828300

Authors: Zhang, Shengrui (1, 2); Chen, Guojun (1); Wang, Yuanyuan (1); Wang, Qin (1, 2); Zhong, Yaogang (3);
Yang, Xiao-Feng (1); Li, Zheng (3); Li, Hua (4)

Author affiliation: (1) Key Laboratory of Synthetic and Natural Functional Molecule Chemistry of Ministry of
Education, College of Chemistry and Materials Science, Northwest University, Xi'an, Shaanxi; 710127, China;

(2) Shaanxi Key Laboratory of Catalysis, School of Chemistry and Environment Science, Shaanxi University of
Technology, Hanzhong, Shaanxi; 723000, China; (3) College of Life Sciences, Northwest University, Xi'an, Shaanxi;
710069, China; (4) College of Chemistry and Chemical Engineering, Xi'An Shiyou University, Xi'an, Shaanxi; 710065,
China

Corresponding author: Yang, Xiao-Feng(xfyang@nwu.edu.cn)

Source title: Analytical Chemistry

Abbreviated source title: Anal. Chem.

Volume: 90

Issue: 4

Issue date: February 20, 2018

Publication year: 2018

Pages: 2946-2953

Language: English

ISSN: 00032700

E-ISSN: 15206882

CODEN: ANCHAM

Document type: Journal article (JA)

Publisher: American Chemical Society

Abstract: Vicinal dithiol-containing proteins (VDPs) play fundamental roles in intracellular redox homeostasis and
are responsible for many diseases. In this work, we report a far-red fluorescence turn-on probe MCAs for VDPs
exploiting the pKa shift of the imine functionality of the probe. MCAs is composed of a merocyanine Schiff base as
the fluorescent reporter and a cyclic 1,3,2-dithiarsenolane as the specific ligand for VDPs. The imine pKa of MCAs is
4.8, and it exists predominantly in the Schiff base (SB) form at physiological pH. Due to the absence of a resonating
positive charge, it absorbs at a relatively short wavelength and is essentially nonfluorescent. Upon selective binding to
reduced bovine serum albumin (rBSA, selected as the model protein), MCAs was brought from aqueous media to the
binding pockets of the protein, causing a large increase in pKa value of MCAs (pKa = 7.1). As a result, an increase in
the protonated Schiff base (PSB) form of MCAs was observed at the physiological pH conditions, which in turn leads
to a bathochromically shifted chromophore (#abs = 634 nm) and a significant increase in fluorescence intensity (#em
= 657 nm) simultaneously. Furthermore, molecular dynamics simulations indicate that the salt bridges formed between
the iminium in MCAs and the residues D72 and D517 in rBSA resist the dissociation of proton from the probe, thus
inducing an increase of the pKa value. The proposed probe shows excellent sensitivity and specificity toward VDPs
over other proteins and biologically relevant species and has been successfully applied for imaging of VDPs in living
cells. We believe that the present pKa shift switching strategy may facilitate the development of new fluorescent probes
that are useful for a wide range of applications. © 2018 American Chemical Society.
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103. Performance of the castor oil in methanol-gasoline as a bi-functional additive
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Abstract: In this paper, the castor oil, as additives, has been investigated on the phase separation temperature of
M15, M30, M50 and M65 methanol gasoline at -25.0°C to 40.0°C, respectively. The effect of the additives on the
phase stability and saturation vapour pressure was discussed. It was found that castor oil derivatives have good
phase stability to various ratio methanol gasoline blends. Introducing water in the methanol gasoline blends need
much amount of methyl castor oil to realize phase mixable. Besides, the castor oil can depress the saturation vapour
pressure of methanol gasoline effective as well. With these data, it can be concluded that the castor oil have the great
potential to be used gasoline-methanol additives. © 2018 Trans Tech Publications.
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Abstract: Reciprocating natural gas compressor sets have a widespread problem of excessive vibration, which

leads to major hidden dangers to safe production. In this paper, the No.2 Gas Processing Plant of the Sulige Gas
Field, operated by the PetroChina Changging QOilfield Company, was taken as an example to explore the main
reasons and controlling measures for such a problem. Based on the energy conservation law, the vibration of the
operating compressor sets was studied systematically from the aspects of foundation soil and compressor skid
components. Then, a compressor over-vibration control scheme was put forward from the single one to the six-
compressor resonance control and from the compressor body to foundation control. And the following research

results were obtained. First, the main reason for the excessive vibration of compressors is the resonance of six
compressor foundations, and the specific reasons include poor soil compaction around the compressor foundation and
process piping, gas pulsation, pipeline resonance and compressor body vibration. Second, by taking some controlling
measures, including excavating and tamping the soil around the compressor foundation and process piping, reinforcing
the equipment, controlling gas flow, optimizing the startup program and adjusting compressor inlet manifold, the
vibration value of the compressor can be kept in the range of standard value, the failure rate is reduced significantly,
and the operating efficiency of compressor sets is thus improved. In conclusion, these controlling measures for
compressor over-vibration can provide a reference for the safe operation of other natural gas processing plants. ©
2018, Natural Gas Industry Journal Agency. All right reserved.
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105. Sensitive and Selective Fluorescent Probe for Selenol in Living Cells Designed viaa p
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Abstract: Selenocysteine (Sec) is a primary kind of reactive selenium species in cells, and its vital roles in
physiological processes have been featured. Thus, the development of highly sensitive and selective methods for

the sensing of Sec is of great significance. This work reports a turn-on fluorescent probe for selenol based on the
unique fluorescence OFF-ON switching between the Schiff base (SB) and its complementary protonated Schiff

base (PSB) form of merocyanine dyes. The probe consists of a merocyanine Schiff base fluorophore and a 2,4-
dinitrobenzenesulfonamide moiety that reacts especially with selenol. The fluorescence turn-on response of MC-Sec is
realized via the selective removal of the strongly electron withdrawing 2,4-dinitrobenzenesulfonyl group by Sec, leading
to a shift in the pKa of the imine nitrogen of the probe from 6.40 to 9.04 and thus significantly increasing the population
of the fluorescent PSB form of the dye at physiological pH. MC-Sec shows good selectivity and sensitivity for Sec

and has been applied in the imaging of exogenous and endogenous selenol in living cells by confocal fluorescence
microscopy. The proposed mechanism should be useful for developing future probes directed to other target molecules
by employing this simple but effective pKa shift strategy. © 2018 American Chemical Society.
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Abstract: Kirchhoff beam migration (KBM) is a seismic-signal-based imaging method that considers both
computational efficiency and computational precision. This method requires the decomposition of the seismic records,
at each center-window, to plane waves in different directions. KBM achieves this step via the conventional linear
Radon transform (LRT), which has obvious drawbacks. First, many noises and spatial aliasing exist in the transform
result; and second, the resolution of the result does not meet a pre-defined threshold. These drawbacks could affect
the imaging ability of KBM. To solve these problems, this paper introduced a high-resolution LRT method based on
compressive sensing to KBM to improve the quality of the obtained plane waves and imaging results. This paper
verifies the seismic-signal imaging method via multiple numerical models. © 2013 IEEE.
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Abstract: As one of the main unconventional gas reservoirs, the exploration and exploitation of shale gas

reservoirs has been a hot spot of global resources development. The traditional water-based fracturing fluid with the
disadvantages of large water consumption and serious formation damage does not apply to shale gas reservoirs
stimulation. Supercritical CO2 fracturing technology, using harmlessness CO2 for sand-carrying fluid, was brought
forward to apply to development of shale gas reservoirs, with the advantages of no water consumption, no damage
to formation, contributing to CH4 desorption, etc. When applying supercritical CO2 as the fracturing fluid, in fractures
supercritical CO2 interacts with shale in the presence of water. The study on the interactions of shales and supercritical
CO2 in the presence of water is a basic issues in stimulation of supercritical carbon dioxide within shale reservoirs.
The objective of this study is to solve the key problems which the interactions of shale, supercritical CO2 and water
involves, such as mineral elements migration, microscopic pore structure and so on. © 2018 Elsevier Ltd. All rights
reserved.
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Abstract: A BCG-CO2 fracturing fluid system is especially suitable for shale gas stimulation because it has many
advantages, including minimizing water consumption, reducing damage to the formation, and recovering more rapidly
and efficiently. A major objective of this experimental study is to ascertain the convection heat-transfer characteristics
of a BCG-CO2 fracturing fluid system. A high-parameter foam fracturing fluid test system was adopted in this study.
The measurement of convection heat transfer is based on the double-wall heat-transfer theory. Through experimental
research, the correlations for BCG-CO2 fracturing fluid convection heat transfer have been obtained under different
foam qualities. The average error of the fitting formula for all experimental data is 10.7%. The results indicate that
the convection heat-transfer coefficient decreases with increasing temperature, with an average decrease of about
10%. The convection heat-transfer coefficient shows a decreasing trend with increasing foam quality. There is a
linear relationship between the convection heat-transfer coefficient and shear rate, and the shear rate has the most
pronounced effect on convection heat-transfer characteristics. The results of this study can be used to calculate heat-
transfer parameters to determine the temperature field of BCG-CO2 fracturing fluid flow in fracturing design, and they
are significant for the engineering application of BCG-CO2 fracturing fluid. © 2017 Elsevier B.V.
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Abstract: The in-situ 5 wt% AI3Ti/A356 composites with high strength and good ductility were prepared from A356-

K2TiF6 system by an ultrasound assisted in-situ casting technique at 800 °C. The microstructures and mechanical

properties of ultrasonic-treated (UT) and non-ultrasonic (NU) samples were examined. It was found that Si element

had a solubility of 9-11 at. % in the in-situ formed AI3Ti particle-reinforcement and this solution tendency was proved

by a first-principles calculation. In the ultrasonic fields, the in-situ AI3Ti particles were changed from rod-like to blocky

in morphology with a reduced average size of 4 um. Also, AI3Ti particles were distributed uniformly in the matrix

and most of which located inside the y_Al crystals. Owing to the nucleating effect and uniform distribution of Al3Ti,

both the equiaxed transition from long columnar dendrite structure and refining of y_Al crystals occurred in the UT

sample, which contributed to the improvement of both strength and ductility. Compared with T6-A356, the yield

strength, ultimate tensile strength and elongation of the T6-UT sample were improved by 12.0%, 27.2% and 313.3%,

respectively. Furthermore, the mechanisms of the improved mechanical properties, including the strength and ductility,

of the composites were investigated in this research. © 2018 Elsevier B.V.
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Abstract: Based on the adsorption potential theory, this paper describes the adsorption characteristics of four kinds of
clay minerals, i.e. Montmorillonite, Kaolinite, Chlorite, and lllite, in clay shales, meanwhile adding quartzite as control
sample. We focus on adsorption amount a, differential adsorption work A, characteristic energy E, characteristic
coefficient n in adsorption potential analysis. The results show that the differential adsorption work decreases as the
adsorption energy increases, which can generally represent the change features during each stage; the optimum value
of nis around 1.5 for five kinds of inorganic minerals; E slightly decreases as the temperature increases. For clay
minerals, the absolute values of adsorption heat and the result of maximum adsorption can meet that Montmorillonite>
Kaolinite> Chlorite> lllite. © 2018 Taylor & Francis Group, LLC.
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Abstract: A series of experimental methods were used to characterize the organic geochemistry, mineralogy, and
pore structure and to preliminarily evaluate the potential of the coal-bearing shale gas of the Xishanyao Formation in
Taibei sag of the Turpan-Hami Basin. The results reveal that more than 50% of the samples have fair to good organic
matter (OM) richness with TOC > 1.5%, and the shale samples are dominated by type Il kerogen with the relative
content of regular C29 sterane averaging as 0.60, and pristine/phytoene (Pr/Ph) values averaging 3.10. Tmax values,
biomarker parameters and vitrinite reflectance (Ro) indicate that the OM is mainly at an immature to low mature stage.
The dominant mineral composition is clay minerals. Nanometer-scale inorganic matrix pores and fracture pores are
developed in the coal-bearing shale, with mean pores diameters ranging from 10.2 to 18.1 nm. Compared with typical
marine and lacustrine gas shale, the Xishanyao coal-bearing shale has a fair to good ability to generate low-maturity
shale gas, and the clay minerals provide the main adsorption surface for adsorbed gas. The shale with clay minerals
content lower than 55% and quartz content higher than 31% can have an appropriate gas adsorption ability and
brittleness simultaneously. An analysis of the development conditions of organic rich shale shows that the favorable
gas shale is mainly distributed in the margin of the ancient lake basin, which is the preferred target area. Overall, high
clay content and deep burial are the main adverse factors for the recent exploration and development of the Xishanyao
coal-bearing shale gas. © 2018 American Chemical Society.
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Abstract: BCG-CO2 fracturing fluid system is especially suitable for shale gas stimulation with advantage of
minimizing the actual water consumption, reducing the damage to formation, recovering more rapidly and efficiently,
etc. A major objective of this article is to ascertain the rheological properties of BCG-CO2 fracturing fluid in a wide
range of experimental conditions for guiding the selection of fracturing parameters. The experimental results showed
that as the temperature reaches 35 °C, the effective viscosity of BCG-CO2 fracturing fluid has an obvious increase.
Apparently the shear rate change below 1000 s-1 is sharper than that above 1000 s-1. The effective viscosity presents
an increase trend with increasing foam quality under foamed conditions. It has been concluded that the key factors
influencing rheological characteristics of BCG-CO2 fracturing fluid are both temperature and foam quality, and the
exponential function form can be used to describe the change rule approximately. © Published under licence by IOP
Publishing Ltd.
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Abstract: BCG-CO2 fracturing fluid system is especially suitable for shale gas stimulation with advantage of
minimizing the actual water consumption, reducing the damage to formation, recovering more rapidly and efficiently,
etc. A major objective of this article is to ascertain the friction performance of BCG-CO2 fracturing fluid in a wide range
of experimental conditions for guiding the selection of fracturing parameters. The experimental results showed that the
frictional resistance coefficient levels off under the flow velocity greater than 1 m/s. For the impact of the foam quality
on the friction resistance coefficient, the completely opposite change rule is showed under foamed and unfoamed
conditions. © Published under licence by IOP Publishing Ltd.
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Abstract: In this paper, a microfiber Bragg grating (MFBG) is proposed and performed to detect ammonia gas
directly with high sensitivity. The sensor is fabricated by etching Fiber Bragg grating (FBG) inscribed in a single mode
photosensitive optical fiber. The response of the sensor for ammonia gas detection is studied by experiments. The
result shows that the MFBG central wavelength red-shift occurs as the ammonia gas concentration increase. The
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experimental concentration detection sensitivity is about 171 pm/(mg/L) in range of 21.84-43.68 mg/L. And the sensor
is insensitive for several possible interfering volatile organic compounds. © 2018 Elsevier B.V.
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Abstract: The density functional theory calculations using general gradient approximation (GGA) applying Perdew—
Burke—Ernzerhof (PBE) as correlation functional have been systematically performed to research the formation energy,
the electronic structures, band structures, total and partial DOS, and optical properties of Nd doping ZnO with the
content from 6.25% to 12.5%. The formation energies are negative for both models, which show that two structures
are energetically stable. Nd doping ZnO crystal is found to be a direct band gap semiconductor and Fermi level shifts
upward into conduction band, which show the properties of n-type semiconductor. Band structures are more compact
after Nd doping ZnO, implying that Nd doping induces the strong interaction between different atoms. Nd doping ZnO
crystal presents occupied states at near Fermi level, which mainly comes from the Nd 4f orbital. The calculated optical
properties imply that Nd doping causes a red-shift of absorption peaks, and enhances the absorption of the visible light.
© 2018 Elsevier B.V.
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Abstract: The deformation behavior of MgAI/Mg nanoscale amorphous/crystalline multilayers (NACMs) with equal

layer thicknesses of amorphous and crystalline phases under tension loading is investigated by molecular dynamics

simulation method. The results show that the plastic deformation mode of NACMs changes from cross generalized

shear bands dominated deformation to finally single shear band plastic deformation with the increase of layer

thickness, and the plastic deformation of NACMs with medium layer thickness is realized through cooperative

interactions among crystalline layer, amorphous layer and amorphous/crystalline interfaces (ACIs), which could be

treated as a transition progress. The results indicate that the peak stresses of the NACMs are greater than that of

monolithic amorphous regardless of layer thickness, which is likely to result from the increase of the strong crystalline

phase and the strengthening effect of the ACls. The results also reveal that the ductility and strength of NACMs could

be improved effectively by choosing the appropriate layer thickness. In addition, the deformation behavior of NACMs is

also quantificationally disclosed and analyzed in current study. © 2018 Elsevier B.V.
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Abstract: The geometrical evolution, local relative stability, magnetism and charge transfer characteristics of PdnHm(n
=1-10, m = 1,2) have been systematically calculated by using density functional theory. The studied results show that
the most stable geometries of PdnH and PdnH2 (n = 1-10) can be got by doping one or two H atoms on the sides of
Pdn clusters except Pd6H and Pd6H2. It is found that doping one or two H atoms on Pdn clusters cannot change the
basic framework of Pdn. The analysis of stability shows that Pd2H, Pd4H, Pd7H, Pd2H2, Pd4H2 and Pd7H2 clusters
have higher local relative stability than neighboring clusters. The analysis of magnetic properties demonstrates that
absorption of hydrogen atoms decreases the average atomic magnetic moments compared with pure Pdn clusters.
More charges transfer from H atoms to Pd atoms for Pd6H and Pd6H2 clusters, demonstrating the adsorption of
hydrogen atoms change from side adsorption to surface adsorption. © 2017 Elsevier Ltd
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Abstract: The non-local means (NLM) has been becoming a prevalent method in image denoising. However, the
denoised performance of this method depends heavily on the accuracy of similarity measure. In this paper, we present
kernelized L2-norm to measure the similarity of image patches. In the proposed measure, both the differences of
corresponding pixel between image patches and the difference between the center pixel and other pixels in the same
image patch are taken into consideration. Compared with the Gaussian weighted L2-norm, the new similarity measure
can protect the image details effectively which leads to the NLM algorithm based on kernelized L2-norm (K-NLM)
generate better denoising results. The experimental results illustrate the proposed method is effective. © 2018 IEEE.
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Abstract: The supersonic separation is a new approach to dehydrate the natural gas in recent years. In the
conventional supersonic separator, a cyclone or a delta wing is employed to generate the swirling flow. Unfortunately,
the separation efficiency of conventional supersonic separator is low. In order to overcome the disadvantages, helical
guide blade was designed to incorporate into the swirling device which is fixed in the middle of the separation straight
tube in this paper. The computational fluid dynamics modeling was performed to investigate the flow characteristics in
the supersonic separator and optimize the structure of the blade. The swirling flow generated from the blade promoted
the separation of the droplets from the gas. The optimization results showed that a pitch of 200 mm and a single blade
are the best geometry structure for the swirling device in the supersonic separator in the dehydration process, which
can create the stable flow field and benefit the separation effect. © Spring Meeting Poster Session and Networking
Reception 2018 - Core Programming Area at the 2018 AIChE Spring Meeting and 14th Global Congress on Process
Safety. All rights reserved.
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Abstract: Improving the plasticity of Mg alloys is an important frontier topic in the field of mechanics and materials. The
influence of introduction of amorphous phase, grain size and temperature on the deformation mechanisms of nano-
polycrystal Mg under tensile loading here is studied by molecular dynamics simulation method. The results indicate that
the introduction of amorphous grain can improve the plasticity of the nano-polycrystal Mg due to cooperative movement
of atoms in crystalline and amorphous phases. With the decrease of grain size, the plastic deformation of crystal phase
in crystal-amorphous Mg-MgAIl nanocomposites change from the nucleation of dislocations and growth of tensile

twins to the grain boundaries glide and grains rotation, and the plastic deformation mode of amorphous phase change
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from the shear band dominated deformation to the homogeneous plastic deformation. The results also show that the
amorphous grain plays a more and more important role during plastic deformation of Mg-MgAl nanocomposites as
grain size decreases, and the deformation behavior of nanocomposites obviously depends on temperature. In addition,
some quantified analysis about the deformation mechanism of nanocomposites is also presented. © 2018 Elsevier B.V.
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121. Using one axiom to characterize L-fuzzy rough approximation operators based on
residuated lattices
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Abstract: Axiomatic characterization of approximation operators plays an important role in the study of rough set
theory. Different axiom sets of abstract operators can illustrate different classes of rough set systems. In this paper, we
are devoted to searching for a single axiom to characterize L-fuzzy rough approximation operators based on residuated
lattices. Axioms of L-fuzzy set theoretic operators make sure of the existence of certain types of L-fuzzy relations
which produce the same operators. We demonstrate that the lower (upper) L-fuzzy rough approximation operators
generated by a generalized L-fuzzy relation can be characterized by only one axiom. Furthermore, we also use one
axiom to characterize L-fuzzy rough approximation operators produced by the L-fuzzy serial, reflexive, symmetric and
T-transitive relations as well as any of their compositions. © 2017 Elsevier B.V.
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Abstract: We have performed a comprehensive calculation about the structures, energy band structures, total and
partial density of states of Y doping ZnO with different concentration using the density-functional theory (DFT). The Y
doping structures still maintain wurtzite configuration with the increasing of Y content. The research of formation energy
shows that Y doping ZnO crystal is energetically stable, and the formation energies reduce with the increasing of Y
molar content from 3.125% to 12.5%. The Y doping system exhibits direct band gap like pure ZnO. The Fermi level of
doping ZnO crystal shifts upward into conduction, showing the properties of n-type semiconductor and the band gaps
of Y doping are larger than that of pure ZnO. There exists a strong localized state at near 5 eV in conduction band,
which mainly comes from Y-4d states. The DOS of concentration 12.5% appears a new strong peak at near -24 eV,
which mainly originates from the Y-4p states. © 2017
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123. High Sensitivity Interferometric Microfiber Ammonia Sensor Based on Optical Fiber
Taper
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Abstract: A highly sensitive microfiber ammonia (NH3) sensor was fabricated by means of flame melting taper in

this paper. The sensor is fabricated by splicing a length of 10 mm Polarization Maintaining Fiber (PMF) in the middle
of ordinary Single Mode Fibers (SMF), stretching the PMF down to microscale with diameter of 8.33 pum by using
optical fiber melt tapering machine. Based on the principle of Mach-Zehnder Interferometer (MZI), this structure utilizes
the interaction of PMF core and cladding modes to achieve inter-mode interference. When the NH3 concentration
changes in the external environment, the evanescent field in the cone area changes. By detecting the wavelength shift
of the transmission spectrum, the concentration of ammonia can be measured by fabricated sensors in this paper.
The experimental result shows that the sensor has a quadratic corelation to ammonia concentration in the range of

8 ppm-56 ppm, and the wavelength shift about 5nm in the direction of the long wave. The experimental result also
shows that the sensor has a linear corelation to ammonia concentration with sensitivity of 176.08 pm/ppm in the range
of 32 ppm-56 ppm. The sensor has the advantages of small size, easy fabrication and high sensitivity making it a good
candidate for NH3 sensor in different fields. © 2018, Science Press. All right reserved.
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Abstract: The effect of crystal phase structure on the shear bands (SBs) initiation and propagation behavior of
Cu50Zr50 metallic glass (MG) matrix composite with a pre-existing crack is studied using molecular dynamics

(MD) simulation method. It is found that the crystal diameter has almost no effect on the peak stress of MG-matrix
composites, because the change of crystal diameter not only influences the STZ coalesce around the crystal-
amorphous interface (CAIl) but also affects the magnitude of the repulsive force between CAl and SB. Namely, CAl
plays two roles of generating the immature SB and hindering its propagation. The results also indicate that the behavior
of SB initiation and propagation shows a stronger dependence on the CAl. Compared with monolithic MGs, the crystal
layer changes the propagation path of the SB in the composite. Additionally, we introduce the disorder degree (i.e.
entropy) method to analyze the formation process of SBs. © 2018 Elsevier B.V.
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Abstract: Background extraction and subtraction is a key way for automatic video analysis, especially in the domain
of video surveillance. In this paper, we present a non-iterative stochastic technique for background extraction and
subtraction from the surveillance video. At the same time, generalized low-rank approximation matrix technique is
employed to compress the background subtraction image in transmitting procedure. The simulation results illustrate
that the presented technique is effective in separating the background from the activity and more rapid than the method
of the latest literature. The employed method is demonstrated that there is low compress ratio which can avoid the
restriction of communication bandwidth caused by big data. © 2018 IEEE.
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126. A Two-Phase Flow Model for Pressure Transient Analysis of Water Injection Well
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Abstract: The pressure injection falloff test for water injection well has the advantages of briefness and convenience,
with no effect on the oil production. It has been widely used in the oil field. Tremendous attention has been focused on
oil-water two-phase flow model based on the Perrine-Martin theory. However, the saturation gradient is not considered
in the Perrine-Martin method, which may result in errors in computation. Moreover, water imbibition is important

for water flooding in natural fractured reservoirs, while the pressure transient analysis model has rarely considered
water imbibition. In this paper, we proposed a semianalytical oil-water two-phase flow imbibition model for pressure
transient analysis of a water injection well in natural fractured reservoirs. The parameters in this model, including total
compressibility coefficient, interporosity flow coefficient, and total mobility, change with water saturation. The model
was solved by Laplace transform finite-difference (LTFD) method coupled with the quasi-stationary method. Based
on the solution, the model was verified by the analytical method and a field water injection test. The features of typical
curves and the influences of the parameters on the typical curves were analyzed. Results show that the shape of
pressure curves for single phase flow resembles two-phase flow, but the position of the two-phase flow curves is on
the upper right of the single phase flow curves. The skin factor and wellbore storage coefficient mainly influence the
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peak value of the pressure derivatives and the straight line of the early period. The shape factor has a major effect

on the position of the "dip" of pressure derivatives. The imbibition rate coefficient mainly influences the whole system
radial flow period of the curves. This work provides valuable information in the design and evaluation of stimulation
treatments in natural fractured reservoirs. © 2018 Mengmeng Li et al.
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Abstract: In order to better understand the combustion process and to make a better displacement of fire flooding,

it is necessary to study the zone characteristics and the advancing law of fire flooding. Firstly, temperature dynamic
characteristics of observation well reveal that the combustion of HQL fire flooding pilot test is characterized by wet
combustion. Then, a series of core tests (rock pyrolysis, mercury intrusion, crude oil group composition analysis,
rock and mineral composition) are utilized to analyze the cores from Xinjiang HQ1. By comparing the difference of
characteristics between the burned and unburned zone, the result shows that coke deposition occurs under the burning
surface, where the coke deposition zone is. And above the surface, kaolinite is converted into illite or montmorillonite.
There is evidence to show that montmorillonite will converted into illite under a dry combustion condition(35 °C). These
features of rock and mineral can be used to evaluate fire flooding process. © 2018 Elsevier B.V.
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Abstract: A digital 50th percentile dummy of Chinese males was built, and the AnyBody Modeling System was used
for an inverse dynamics simulation of driller operation with a workover rig. The muscle activation degree of relevant
muscle groups was used as a core indicator for ergonomic evaluation, to investigate the key layout parameters of the
operation cabina€'the functional relationship between the position of the brake pedal and the muscle activation degree
of relevant muscle groups. Regression analysis was employed to determine the weight coefficient of relevant muscle
groups, to build a model for the evaluation of overall comfort level of driller operation, and reveal the muscle fatigue
characteristic of muscle groups participating in driller operation, thus providing an accurate basis for the fast screening
and optimization of layout plans for operation cabins of workover rigs. © 2018 IEEE.
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129. Microbial enhanced oil recovery in Baolige Qilfield using an indigenous facultative
anaerobic strain Luteimonas huabeiensis sp. nov
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Abstract: A facultative strain Luteimonas huabeiensis sp. nov. HB-2 isolated from Baolige Oilfield of China was
examined for its growth, biosurfactant production, hydrocarbon degradation and the effects on interfacial properties
of oil recovery system. Specifically, the effects on reduction of fluid surface tension and oil viscosity, and on increase
in emulsification activity for crude oil were evaluated. This was attributed to the combination of the strain's activities
including the production of biosurfactants (cyclic lipopeptides) and the degradation of crude oil. The produced
biosurfactants can effectively reduce the interfacial tension of oil-water and viscosity of crude oil. Meanwhile, the
long-chain hydrocarbons (C20-C35) of crude oil also can be degraded by bacteria resulting in the increase in shorter
chain (C10-C19). These activities demonstrated the suitability of strain HB-2 for application in microbial enhanced oil
recovery (MEOR). This was confirmed by a laboratory-based core column flooding evaluation, showing an average
increase of 11% in oil recovery, which was followed by an oilfield test involving two water injection wells and eight oil
production wells over 16 months, resulting in a remarkable increase in the average single well oil production from 0.48
ton/day (without MEOR) to 1.77 ton/day with the highest reaching 9.5 ton/day by MEOR. © 2018
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Main heading: Crude oil
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hydrocarbons - Microbial enhanced oil recoveries - Microbial enhanced oil recovery (MEOR) - Oil production wells
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Basic Industrial Chemicals - 804.1 Organic Compounds - 931.2 Physical Properties of Gases, Liquids and Solids
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130. New coplanar coil system based on the tri-axial induction logging
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Abstract: Abstract:In view of the serious skin effect and relatively large negative response area in the coplanar

coil system of existing triaxial array induction logging tools, a new coplanar subarray configuration is presented
consisting of two transmitters and one receiver. Firstly, the forward modeling is accomplished by analytic method
which introduces Bessel function to solve Hertz vector potential by tangent continuity of the layer boundary, and the
horizontal component of the magnetic field intensity is obtained. And the analytical solution of the apparent conductivity
is derived for the new coplanar coil system. Secondly, Born geometric factor response characteristics and response
characteristics in homogeneous formation are contrasted for two coplanar coil systems. In further, this work analyzes
the influences of operating frequency, position and turns of the secondary transmitter coil and coefficient y on the
response characteristics of the new coplanar coil system. The results show that the higher operating frequency and the
greater coefficient y causes the more serious the skin effect. The more turns of the secondary transmitter coil leads to
the greater received signal. Compared with the current coplanar coil system, the new coplanar coil system increases
the received signal and reduces the skin effect. In addition, the negative response area is significantly decreased and
borehole effect is approximately linear. The new coplanar coil system mechanisms is revealed for reducing skin effect
and negative response through analysis of the distribution characteristics of eddy current of the transmitter cail. In
summary, this work can provide a theoretical and practical significance for designing and application of triaxial array
induction logging tools. © 2018, Science Press. All right reserved.
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131. Inversion simulation for metal pipe electromagnetic parameters based on induction
measurement method
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Document type: Journal article (JA)
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Abstract: For correction of metal casing effect in induction logging technology, the casing parameters are obtained.

A measure model which consists of one transmitter and two receivers is modeled in cased hole. A formulation of the
inverse problem of determination of the electromagnetic parameters of metal tubes from the receiver voltage measured
at single frequency is presented. The objective function is constructed based on the least square principle and a multi-
parameter search algorithm using golden section search is designed. The results show that: When the true conductivity
of metal casing changes from 2x106 S/m to 8x106 S/m, the true relative permeability of metal casing changes from

50 to 100 and the quality coefficient is set to 0.1%, the relative error pg2 of the casing conductivity can be a minimum
of 0.0288% and a maximum of 0.1700%, the relative error #p2r of the casing relative permeability can be a minimum
of 0.0144% and a maximum of 0.1861%, and the number of the optimum search is 14 or 15. © 2018 Politechnica
University of Bucharest. All rights reserved.
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132. Simultaneous Measurement of Strain and Temperature Based on Grating Inscribed in
Dispersion Compensation Fiber
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Abstract: A compound structure is fabricated by inscribing fiber Bragg gratings in dispersion compensation fiber,
which is constituted by interferometer and fiber Bragg grating in a length of fiber. The strain and temperature
response mechanisms of cladding mode and Bragg resonance are analyzed. The matrix equation is established
through monitoring the cladding modes and Bragg resonance wavelength shift on the reflection spectrum, so that
the simultaneous measurement of strain and temperature is achieved. The experimental results indicated that the
temperature sensitivity of cladding mode and Bragg resonance are 49.4 pm/ and 11.0 pm/, respectively. The strain
sensitivity of cladding modes is 1.05 pm/ ;g and the strain sensitivity of Bragg resonance is 0.651 pm/,;gThe four
parameters show good linearity. Since the compound structure has low-order cladding modes and core modes, it
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is insensitive to the environment and can play an important role in the field of strain and temperature simultaneous
measurement. © 2018, Science Press. All right reserved.

Number of references: 16

Main heading: Fiber Bragg gratings
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133. Evaluation method of delamination crack in ceramic topcoat of thermal barrier coatings
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Abstract: The relationship between crack dimension in ceramic thermal barrier coating(TBCs) and bright spot size on
free surface of was ceramic TBCs was characterized quantificationally by the gradient thermal cycling test and finite
element analysis (FEA). One thermal cycle duration included 120 s heating and 120 s cooling. The three-dimensional
model was established to analyze the heat transfer characteristics of thermal barrier coating including crack. The
results show that the temperatures of the crack and its affected zone increase with crack propagation, which provide an
essential condition for the accelerated sintering of ceramic coating over the crack. The shape of bright spot on ceramic
coating reflects directly the internal shape of the crack. On the basis of the above results, the relationship between
bright spot size and crack dimension is independent of the crack propagation path, both their sizes are equivalent.
Therefore, the bright spot size can be regarded as the crack dimension. © 2018, Editorial Board of Transactions of the
China Welding Institution, Magazine Agency Welding. All right reserved.
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134. A pilot study on large-scale microbial enhanced oil recovery (MEOR) in Baolige Oilfield
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Abstract: Industrial application of microbial enhanced oil recovery (MEOR) has been hindered by a lack of large-
scale data-based guidelines for process design and operation. In the present work MEOR was investigated in both
laboratory and large-scale oilfield studies. Six microbial strains were initially isolated from Baolige Oilfield in China.
Laboratory based investigation showed that all six strains were able to decrease the oil viscosity. Two mixtures of
strains exhibited greater reduction effects, i.e., 35% and 56%, respectively. The optimal nutrient concentration was
found to be 1.0%. The mixtures of strains tested in laboratory core flooding based MEOR also confirmed their greater
MEOR performance, i.e., MEOR levels of 9.1% and 13.2%, respectively, compared to that of any single strain ranging
from 7.0% 9% to 8.7%. Using the strain mixture that had been selected under the laboratory based conditions, the pilot
field study achieved a significant MEOR: 210,000 tons of crude oil produced over 43 months from 169 production wells.
The research results obtained in this work including both laboratory and field studies can be potentially applied in other
oilfields with similar geological and physical conditions, for large-scale MEOR process design and operation. © 2017
Elsevier Ltd
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135. Ag-K/MnO2 nanorods as highly efficient catalysts for formaldehyde oxidation at low
temperature (Open Access)
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Abstract: A series of Ag-K/MnO2 nanorods with various molar ratios of K/Ag were synthesized by a conventional
wetness incipient impregnation method. The as-prepared catalysts were used for the catalytic oxidation of HCHO. The
Ag-K/MnO2 nanorods with an optimal K/Ag molar ratio of 0.9 demonstrated excellent HCHO conversion efficiency

of 100% at a low temperature of 60 °C. The structures of the samples were investigated by BET, TEM, SEM, XRD,
H2-TPR, O2-TPD and XPS. The results showed that Ag-0.9K/MnO2-r exhibited more facile reducibility and greatly
abundant surface active oxygen species, endowing it with the best catalytic activity of the studied catalysts. This work
provides new insights into the development of low-cost and highly efficient catalysts for the removal of HCHO. © 2018
The Royal Society of Chemistry.
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136. Depositional, sedimentary, and diagenetic controls on reservoir quality in carbonate
successions: A case study from the carbonate gas reservoirs of the Lower Triassic
Feixianguan Formation, eastern Sichuan Basin, China
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Abstract: The Kaijiang—Liangping trough is an important carbonate gas zone in eastern Sichuan Basin. The western

platform of this trough has received less attention than the eastern one due to its lower reservoir potential. The current

study mainly investigated depositional, sedimentological, and diagenetic features of the Lower Triassic Feixianguan

Formation (T1f) from the Tieshan area located at the western platform, aiming to discuss their controls on reservoir

quality. The gentle slope in the Tieshan area (approximately 5°) deposited platform marginal oolitic shoals featured by

thin vertical accumulation and long-distance lateral migration, thereby forming small-scale and scattered-distribution

reservoirs. Despite intensive diagenesis alterations after sedimentation, the T1f reservoir porosity was controlled

by sedimentological factors (i.e., grain size and sorting) at varying degrees. High-quality reservoirs occurred in the

dolograinstones with good sorting and coarse grain sizes. The T1f carbonates underwent the near-surface and

burial diagenesis in the Tieshan area. Dolomitization and associated syn- and post-dolomitizational dissolutions

were important factors for secondary porosity development. Dolomite recrystallization increased intercrystal porosity

in dolostones characterized by precursor mud-dominated fabric, thereby resulting in gradual shift from Lucia class

3 to class 1 petrophysical relationships with increasing crystalline sizes. By contrast, the intergrain porosity was

not influenced by recrystallization in dolograinstones, which pervasively displayed classes 1 and 2 petrophysical

relationships regardless of dolomite crystal sizes. The T1f gas reservoirs evolved from a paleo-oil accumulation as

evidenced by pore-filling bitumen, which had negative effects on crystalline dolostones by filling intercrystal pores.

However, its influence on dolograinstones was negligible as dissolution in relation to thermochemical sulfate reduction

(TSR) reaction occurred during paleo-oil cracking into gas, thereby increasing intergrain porosity and effectively

offsetting porosity decrease caused by bitumen filling. TSR dissolution occurred at certain intensity in the Tieshan area,

which was evidenced by H2S occurrence in gas. © 2017 Elsevier B.V.
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137. First-principles Calculations of Electronic Structure and Elastic Properties of 2H-
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Abstract: As an intrinsic p-type transparent conductive oxide, CuScO?2 has attracted wide attention of researchers,

but there are few studies on its structure and performance under pressure at present. The structural, electronic and

elastic properties of 2H-CuScO2 under pressure in the range of 0-10 GPa were studied using the plane waves ultrasoft

pseudopotential technique based on the density functional theory (DFT) in this paper. The results showed that the

lattice constant under 0 GPa was consistent with the experimental results, indicating that the properties of 2H-CuScO2

could be reasonably calculated by generalized gradient approximation, and the lattice constant a and ¢ decreased with

the increase of pressure. The study on the elastic property showed that 2H-CuScO2 was a brittle material within the

pressure range of 0-10 GPa, with a mechanical instability pressure point at 9.3 GPa, and the pressure would have

different effects on its elastic properties. At the same time, in this pressure range, 2H-CuScO2 is a direct band gap

semiconductor, and its band gap value decreases slightly with the increase of pressure. © 2018, Materials Review

Magazine. All right reserved.
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Abstract: A series of block polyurethanes based on poly (3-hydroxybutyrate) (PHB-diol, Mn=6180) and poly (ethylene
glycol, Mn=1500) segments were synthesized by a facil way of solution polymerization. The chemical structure was
systematically characterized by 1H, nuclear magnetic resonance spectrum (NMR) and Fourier transorm infrared
spectroscopy. The polyurethanes microspheres were loaded with lysozyme by double emulsion solvent evaporation
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and the influence of environment on degradation process was investigated. It was stated that an accelerated
degradation process was carried out at pH=9 and 37°C. The cumulative release of drug-loaded microspheres was
achieved about 85% in phosphate buffer solution when the degradation time reaches 20 weeks. Moreover, lower
degradation of the microspheres was observed after 12 weeks in the release medium. Results showed that the
microspheres exhibit different degradadable performance in different media from surface erosion to diffusion bulk
collapsing. © 2018 Institute of Physics Publishing. All rights reserved.
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Abstract: An improved genetic algorithm is presented for solving the problem of slow convergence speed and
premature phenomenon using traditional genetic algorithm in this paper. Combined with the characteristics of reactive
power optimization of power system, binary code, initial population, crossover, mutation and fitness function had been
improved by the proposed algorithm. The property and accuracy with the IEEE14 and IEEE30 bus system are tested,
the results show that the model and algorithm avoid effectively premature phenomenon and reduce the active power
loss in the evolution. © 2018 IEEE.
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Abstract: Thin beds cannot be distinguished since the conventional tri-component coplanar coil system causes various
responses in them. Therefore we propose a new coplanar coil system based on two-transmitters and one-receiver sub-
array configuration. First a modelling is achieved with the analytic method. With tangential continuity in a bed boun-
dary and the Bessel function, the horizontal component of magnetic field intensity is obtained. Then we calculate the
response of 8 sub-arrays of two coplanar coil systems in bedded formations, and analyze logging response influence
caused by coil spacing, bed thickness, and thin-bed conductivity. The following understandings are obtained: a. The
boundary position is clearly shown by the new coplanar coil system when the thin bed thickness is greater than the
distance between the primary transmitting and receiving coils, and the measurement accuracy is improved by 53.1%
compared with the conventional coplanar coil system; b. Fluctuations occur at the bed boundary due to the influence
of the coplanar coil system and surrounding rocks when the thin bed thickness is less than the distance between the
primary transmitting and receiving coils, but these fluctuations are less than that of the conventional coplanar coil
system. Based on the analysis of the eddy-current distribution of the transmitter coil, we have found the mechanism
that the skin-effect and negative-response are reduced by the new coplanar coil system. Our research results have
an important significance for the tri-component array meter design and logging response evaluation. © 2018, Editorial
Department OIL GEOPHYSICAL PROSPECTING. All right reserved.

Number of references: 20

Main heading: Transmitters

Controlled terms: Eddy currents

Uncontrolled terms: Array induction - Coil systems - Eddy current distribution - Inter-beds - Magnetic-field
intensity - Measurement accuracy - Response characteristic - Tri components

Classification code: 701.1 Electricity: Basic Concepts and Phenomena

Numerical data indexing: Percentage 5.31e+01%

DOI: 10.13810/j.cnki.issn.1000-7210.2018.03.018

Funding Details: Number: NWG/01/2013, Acronym: CODESRIA, Sponsor: Council for the Development of Social
Science Research in Africa;

Content provided by Engineering Village. Copyright 2023 Page 125 of 274


http://www.engineeringvillage.com

- www.engineeringvillage.com
) Detailed results: 313

Downloaded: 6/26/2023

Funding text: Ce travail a été réalisé sur fonds propres des auteurs et grace a un soutien partiel du Conseil pour
le développement de la recherche en sciences sociales en Afrique Council for the Development of Social Science
Research in Africa (CODESRIA) (NWG/01/2013).

Compendex references: YES

Database: Compendex

Data Provider: Engineering Village

Compilation and indexing terms, Copyright 2023 Elsevier Inc.

141. Experimental Study on Simultaneous Absorption and Desorption of CO2, SO2, and NOx
Using Aqueous N -Methyldiethanolamine and Dimethyl Sulfoxide Solutions

Accession number: 20181204927354

Authors: Luo, Qinlan (1); Feng, Bin (1); Liu, Zhuhan (1); Zhou, Qulan (1); Zhang, Yafei (2); Li, Na (1)

Author affiliation: (1) State Key Laboratory of Multiphase Flow in Power Engineering, Xi'An Jiaotong University, Xi'an;
710049, China; (2) Mechanical Engineering College, Xi'An Shiyou University, Xi‘an; 710065, China

Corresponding author: Li, Na(lyna@mail.xjtu.edu.cn)

Source title: Energy and Fuels

Abbreviated source title: Energy Fuels

Volume: 32

Issue: 3

Issue date: March 15, 2018

Publication year: 2018

Pages: 3647-3659

Language: English

ISSN: 08870624

E-ISSN: 15205029

CODEN: ENFUEM

Document type: Journal article (JA)

Publisher: American Chemical Society

Abstract: MDEA+DMSO aqueous solutions, made up of N-methyldiethanolamine (MDEA) and dimethyl sulfoxide
(DMSO), were explored for the simultaneous absorption of CO2, SO2, and NOx. Experiments in a semibatch
absorption-desorption system were carried out to measure the absorption and desorption performance of aqueous
MDEA+DMSO solutions. The influences of concentration proportion, MDEA/DMSO concentration, absorption
temperature, desorption temperature, and cycle index on the simultaneous absorption and desorption were
investigated. The experimental results indicated that under all experimental conditions the desulfurization efficiency
was constant of 100% and the NO2 absorption efficiency was above 98%, whereas the absorption of CO2 and NO was
significantly affected by the solution concentration and absorption temperature. The 5 mol/L MDEA + 2.5 mol/L DMSO
solution exhibited optimal absorption performance with the CO2, SO2, NO, and NO2 absorption efficiency of 91.04%,
100%, 97.14%, and 100%, respectively. A semiempirical formula of CO2 absorption rate was obtained, and the optimal
operating conditions were established; the reusability and stability of MDEA+DMSO solution were also verified in
absorption-desorption circulation experiments. Meanwhile, the reaction mechanisms of the absorption and desorption
were discussed based on the characterization of removal product by Fourier transform infrared spectroscopy and ion
chromatography. Consequently, the aqueous MDEA+DMSO solution would be expected to be a renewable absorbent
for simultaneous removal of CO2/SO2/NOx. © 2018 American Chemical Society.
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Abstract: The fracture-surface characteristics (such as roughness and fractal dimensions) may greatly affect the
proppant transport during hydraulic fracturing operation. Few researches have focused on investigating the proppant
transport in vertical fracture with actual surface characteristics. As a continuation of our previous study (Huang et

al. 2017), we qualitatively investigatethe migration of proppants in rough and vertical fractures by considering the
effects of surface characteristics and rock type on the instantaneous transport and areal spreading of proppant in

the fractures. We fractured different types of tight rocks (including limestone, marble, tight sandstone, and granite)
with Brazilian test and molded them to manufacture 20x20cm transparent replicas with an aperture of 1 mm. We
characterized the surface characteristics of these rock samples with different fractal dimensions. Subsequently, dyed
fracturing fluid with or without proppant loading was injected into the rough vertical fracture. In each test, we monitored
the inlet pressure continuously while the proppants were being transported in the fracture. The process was videotaped
to monitor the proppant distribution in the rough fracture. Different from our previous study (Huang et al. 2017), a
higher injection rate is used in this present study. The experimental results obtained in this study further consolidate the
many findings reported in our recent study (Huang et al. 2017): in rough and narrow fracture, the surface roughness
plays a pivotal role in affecting how proppants settle in the fracture as well as where the proppants settle in the fracture.
Roughness of the vertical fractures tends to significantly enhance the vertical placement of proppants in the fracture,
leading to a much higher proppant-filling ratio in a rough fracture than in a smooth fracture. Interestingly, in addition

to the bridging effect observed in Huang et al. (2017), a previously formed proppants cluster can be broken up under
a higher-rate slurry flow. The bridging of proppants and its subsequent breaking up can recursively occur during the
high-rate slurry flow, resulting in fluctuations in the proppant filling ratios as well as fluctuations in the pressure profiles
recorded in the inlet of the fracture model. The roughness of fracture models not only affects how much area of the
fracture is being occupied by the proppants in the fracture, but also affects how tightly the proppants are filling up the
fracture. Different types of rock have different surface characteristics, leading to the observed differences with regard to
how the proppants migrate, settle down and fill up the fractures. No definite correlation could be established between
any of the fractal numbers and the relative coverage of proppants in the fracture. More experiments, however, need to
be conducted to reach more concrete conclusions in this regard. © 2018, Society of Petroleum Engineers
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Abstract: Aimed at the problem of the serious loss of marginal information when it is conducted with binaryzation in
the edge extracting of weld pool image by using the method of mathematical morphology, one kind of improved plan
is purposed in this paper. We can use local adaptive binarization method to carry out binaryzation, and then apply the
median filtering to build connected region at the same time, use search fill algorithm to obtain the final binary image.
We can use the method of mathematical morphology to select structural element with suitable shape and size and
apply edge detection operator which is used four kinds of basic operation combinations of morphology to carry out
edge detection for binary image. The simulation results show that this method can more accurately extract the image
edge of welding pool on the basis of protecting marginal information of welding pool commendably. © 2018 IEEE.
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Abstract: The actual wellbore trajectory of the directional well is an irregular spatial curve which is not only distorted,
but also bended compared to the straight well. The complexity of the shape makes the sucker rod string in the work of
a complex state of alternating stress, and withstanding axial compression, torsion and bending of the coupling effect.
Meanwhile, the phenomenon of eccentric wear and disconnection of the sucker rod string becomes worse and worse.
Based on the actual force of the sucker rod string in the directional well and the different force characteristics, a new
method of force calculation of sucker rod string in direction well is given in this paper, the mechanics analysis models
of the sucker rod string in three-dimensional directional well have been deduced respectively. Through the combination
of mathematical geometry and traditional mechanics, the mathematical model can be used to obtain the analytic
solution of the mechanical problem of sucker rod string, which is suitable for engineering design calculation and overall
evaluation research. © Published under licence by IOP Publishing Ltd.
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Abstract: A numerical study on the erosion of particle clusters in an abrupt pipe was conducted by means of the
combined computational fluid dynamics (CFD) and discrete element methods (DEM). Furthermore, a particle-wall
extrusion model and a criterion for judging particle collision interference were developed to classify and calculate

the erosion rate caused by different interparticle collision mechanisms in a cluster. Meanwhile, a full-scale pipe flow
experiment was conducted to confirm the effect of a particle cluster on the erosion rate and to verify the calculated
results. The reducing wall was made of super 13Cr stainless steel materials and the round ceramsite as an impact
particle was 0.65 mm in diameter and 1850 kg/m3 in density. The results included an erosion depth, particle-wall
contact parameters, and a velocity decay rate of colliding particles along the radial direction at the target surface.
Subsequently, the effect of interparticle collision mechanisms on particle cluster erosion was discussed. The calculated
results demonstrate that collision interference between particles during one cluster impact was more likely to appear on
the surface with large particle impact angles. This collision process between the rebounded particles and the following
particles not only consumed the kinetic energy but also changed the impact angle of the following particles. © 2018 by
the authors.
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146. Microstructure and mechanical properties of friction stir processed hypoeutectoid steel
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Abstract: The hot-rolled annealed hypoeutectoid steel plates with a thickness of 3 mm was processed by friction stir
processing using K40 cobalt tungsten carbide tool. The microstructures and mechanical properties of the processed
zone were investigated. The results show that the microstructure of stir zone and thermo-mechanically affected

zone were proeutectoid blocky ferrite, "acicular ferrite" and pearlite. Its transformation characteristic was dynamic
recrystallization and phase transformation. However, heat-affected zone was characterized as equiaxed ferrite and
lamellar pearlite, which was mainly controlled by recrystallization. Friction stir processing had significant effect on the
morphologies of pearlite and the precipitation cementite in above different zones. Microhardness in the processed
zone of hypoeutectoid steel sample obviously increased after friction stir processing and its ultimate tensile strength
increased by 8.2% compared to that of the base material. As a result, the fracture location of tensile specimens
appeared at the base material. The fracture mechanism of samples before and after friction stir processing treatment
was dimple ductile fracture. Solid solution strengthening and phase transformation strengthening were the two factors
for improving the hardness and the ultimate tensile strength of hypoeuectoid steel sample. © 2018, Editorial Board of
Transactions of the China Welding Institution, Magazine Agency Welding. All right reserved.
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147. Heptamolybdate: A highly active sulfide oxygenation catalyst
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Abstract: The sulfide oxygenation activities of both heptamolybdate ([Mo7024]6-, [1]6-) and its peroxo adduct
[M07022(02)2]6- ([2]6-) were examined in this contribution. [M07022(02)2]6- was prepared in a yield of 65% from
(NH4)6[M07024] (1a) upon treatment of 10 equiv. of H202 and structurally identified through single crystal X-ray
diffraction study. (nBu4N)6[M07022(02)2] (2b) is an efficient catalyst for the sequential oxygenation of methyl
phenyl sulfide (MPS) by H202 to the corresponding sulfoxide and subsequently sulfone with a 100% utility of H202.
Surprisingly, (nBu4N)6[Mo7024] (1b) is a significantly faster catalyst than 2b for MPS oxygenation under identical
conditions. The pseudo-first order kcat constants from initial rate kinetics are 54 M-1 s-1 and 19 M-1 s-1 for 1b and
2b, respectively. Electrospray ionization mass spectrometry (ESI-MS) investigation of 1b under the catalytic reaction
conditions revealed that [M0o2011]2- is likely the main active species in sulfide oxygenation by H202. © 2018 The
Royal Society of Chemistry.
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Abstract: The equilibrium structure of cyclohexane dication C6H122+ and singly charged ions C2H4+ and C4H8+

suggests that hydrogen migration can proceed in dissociation process of C6H122+ to C2H4+ and C4H8+. Using

dc-slice imaging technique, the fragmentation pathway C6H122+ _ C2H4++C4H8+ is detected under an intense

femtosecond laser field. Two-body Coulomb explosion (CE) of C6H122+ to C2H4+ and C4H8+ is securely identified.

The quasi-isotropic distributions of ions indicate the precursor have a relatively long dissociation time. Then, B3LYP

density functional theory calculations are performed on this dissociation process, the results show the precursor

C6H122+ undergoes molecular rearrangement and 1, 2- and 6, 5- hydrogen migrations during the dissociation

process. These molecular rearrangement and hydrogen migration processes can reduce the anisotropy distribution of

fragment ions C2H4+ and C4H8+, which is consistent with the experimental results. The present work will be useful to

understand hydrogen migration processes within the hydrocarbon molecules. © 2018 Wiley Periodicals, Inc.
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Abstract: An ambient refractive index (RI) sensor based on a microfiber coil resonator (MCR) is proposed. Using

the coupling wave theory, the resonant properties of the MCR are theoretically studied. And then, using the finite
difference time-domain method, the sensing characteristic of the sensor is investigated and the dependence of sensing
characteristic on the MCR parameters is examined as well. Results show that the sensor is extremely sensitive to the
ambient RI variation. And, the microfiber diameter determines both the sensitivity and detection limit of the sensor.
Further, the rod diameter determines the free spectral range of the MCR resonance spectrum and influences the
detection range of the sensor. However, the sensor sensitivity is almost constant with the rod diameter change. So, for
ensuring a good performance in actual experiment, the microfiber diameter should range from 400 nm to 1 um, and the
rod diameter should range from 20 pm to 2 mm. This work provides a guideline for future research on the RI sensor
based on MCR. © 2018 Society of Photo-Optical Instrumentation Engineers (SPIE).
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Abstract: In this paper we propose a hew method for land cover classification in hyperspectral remote sensing
images by combining band selection with weighted spatial-spectral feature fusion. Spectral information for each pixel
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is represented by a spectral curve over all the bands. Spatial information is represented by a Bag of visual Words
model within a small region around each pixel. A cluster-based band selection method is used before spatial feature
extraction to reduce the computation complexity. Then spectral and spatial feature weights are learnt under a Support
Vector Machine framework, obtaining a balance between the two basis features for each class. Classification results on
three popular hyperspectral remote sensing images demonstrate that the proposed method can yield a higher accuracy
and a lower false alarm rate compared with the other similar classifiers. © 2018 IEEE
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Abstract: As one kind of unconventional natural gas, coalbed methane is an important energy resource that is
subject to active research. Gas exists in coalbed methane reservoirs in two forms: free gas and adsorbed gas. In

the course of coalbed methane production, the reservoir experiences pressure decrease, desorption, diffusion,

and seepage. Previous models of coalbed methane production were mainly concerned with circular boundaries.
However, field tests revealed that some fractured wells possess the characteristics of rectangular boundaries. For
fractured rectangular coalbed methane reservoirs, it is necessary to deal with the four boundaries with mirror image
theory, which complicates calculations. In addition, the desorption and adsorption process of coalbed methane

exerts a strong effect on the seepage process. Furthermore, the complexity of the rectangular coal seam embedded
with the finite-conductivity fracture results in a significant computational challenge. For the first time, this paper
presented a fast analytical solution for a finite-conductivity fractured vertical well model with either rectangular closed
or constant-pressure boundaries in the coal seam. On the basis of the Fick diffusion law and the Darcy seepage

law, a mathematical model that considers diffusion in matrix and seepage within natural fractures was established.
Then, we integrated the fracture conductivity function method with the hydraulic fracture model to greatly increase
computational efficiency. The analytical solutions were validated against a numerical simulation. Parameter sensitivity
analysis reveals that interporosity coefficient and storage coefficient, respectively, affect the appearance time and
degree of desorption and diffusion. Desorption coefficient mainly describes the capacity of desorption and diffusion.
Well storage coefficient, conductivity factor, and skin factor mainly affect the early stage of production. Finally, the
proposed solutions were applied to field history match. The model developed is applicable to production analysis and
well testing for coalbed methane reservoirs. The new proposed model extended flow mechanism of coalbed methane,
and provided a better production and pressure forecast for coalbed methane reservoirs. In addition, the analytical
solutions can be used to generate type curves for fractured vertical wells with finite conductivity and in the rectangular
boundary, and provide a sound theoretical basis for well tests in the coal seam. The model is also applicable to other
types of u