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81 %, 3839 5%

F7#% : Combustion and performance evaluation of a diesel engine fueled with biodiesel produced
from soybean crude oil

{E+#: Qi, DH (Qi, D. H.); Geng, LM (Geng, L. M.); Chen, H (Chen, H.); Bian, YZ (Bian, Y. Zh.);
Liu, J (Liu, J.); Ren, XC (Ren, X. Ch.)

16




K2z K22 ESI A

k JE i W ¥ : RENEWABLE ENERGY % : 34 #]: 12 01: 2706-2713  DOL
10.1016/j.renene.2009.05.004  Hihi4F: DEC 2009

Web of Science #Z%/rAHEH I "HE 515K 195

PEGIIR AT 198

fEFRE (il 180 K): 1

fFFHUE (2013 EFES): 31

§# % In this study, the biodiesel produced from soybean crude oil was prepared by a method of
alkaline-catalyzed transesterification. The important properties of biodiesel were compared with
those of diesel. Diesel and biodiesel were used as fuels in the compression ignition engine, and its
performance, emissions and combustion characteristics of the engine were analyzed. The results
showed that biodiesel exhibited the similar combustion stages to that of diesel, however, biodiesel
showed an earlier start of combustion. At lower engine loads, the peak cylinder pressure. the peak
rate of pressure rise and the peak of heat release rate during premixed combustion phase were
higher for biodiesel than for diesel. At the peak cylinder pressure of biodiesel was almost similar
to that of diesel, but the her engine loads, the peak rate of pressure rise and the peak of heat release
rate were lower for biodiesel. The power output of biodiesel was almost identical with that of
diesel. The brake specific fuel consumption was higher for biodiesel due to its lower heating value.
Biodiesel provided significant reduction in CO, HC, NOx and smoke under speed characteristic at
full engine load. Based on this study, biodiesel can be used as a substitute for diesel in diesel
engine. (C) 2009 Elsevier Ltd. All rights reserved.

AR5 : WOS:000269711300022

SCHRFEAY: Article

{3 < H#A): Biodiesel; Soybean crude oil; Combustion; Emissions; Performance

KeyWords Plus: EMISSION; ESTERS

Hudik: [Qi, D. H.; Geng, L. M.; Chen, H.; Bian, Y. Zh.; Liu, J.; Ren, X. Ch.] Changan Univ, Sch
Automobile, Xian 710064, Shaanxi Prov, Peoples R China.

JEIAE R Hihk: Qi, DH (B IR{E), Changan Univ, Sch Automobile, Xian 710064, Shaanxi Prov,
Peoples R China.

7 WA ik : qidh@chd.edu.cn

i i 7 : PERGAMON-ELSEVIER SCIENCE LTD

tH B 7 bk : THE BOULEVARD, LANGFORD LANE, KIDLINGTON, OXFORD OX5 1GB,
ENGLAND

Web of Science 2%l : GREEN & SUSTAINABLE SCIENCE & TECHNOLOGY; Energy &
Fuels

fiff 58 77 1) Science & Technology - Other Topics; Energy & Fuels

ISSN: 0960-1481

29 FHFIIACUHH FE 44 FR 4 5 : RENEW ENERG

ISO K )45 5 - Renew. Energy

SRS ) TS T 8

ESI #5183 Y

ESI #RBI:N

B2 %, 3L 39 %

¥ & : Performance and combustion characteristics of biodiesel-diesel-methanol blend fuelled
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engine

{E#: Qi, DH (Qi, D. H.); Chen, H (Chen, H.); Geng, LM (Geng, L. M.); Bian, YZ (Bian, Y. Zh);
Ren, XC (Ren, X. Ch)

K U Bk ¥ APPLIED ENERGY  #%& : 87  J1: 5 Tl : 1679-1686  DOLI:
10.1016/j.apenergy.2009.10.016  HAREE: MAY 2010

Web of Science % rAHEHI) "HE 51 MK 134

BTN IR AT 139

RS (Bl 180 K): 1

U (2013 EES): 31

§# % : An experimental investigation was conducted to evaluate the effects of using methanol as
additive to biodiesel-diesel blends on the engine performance, emissions and combustion
characteristics of a direct injection diesel engine under variable operating conditions. BD50 (50%
biodiesel and 50% diesel in vol.) was prepared as the baseline fuel. Methanol was added to BD50
as an additive by volume percent of 5% and 10% (denoted as BDMS5 and BDM10). The results
indicate that the combustion starts later for BDMS5 and BDM10 than for BD50 at low engine load,
but is almost identical at high engine load. At low engine load of 1500 r/min, BDM5 and BDM10
show the similar peak cylinder pressure and peak of pressure rise rate to BD50, and higher peak of
heat release rate than that of BD50. At low engine load of 1800 r/min, the peak cylinder pressure
and the peak of pressure rise rate of BDM5 and BDM10 are lower than those of BD50, and the
peak of heat release rate is similar to that of BD50. The crank angles at which the peak values
occur are later for BDMS5 and BDM10 than for BD50. At high engine load, the peak cylinder
pressure, the peak of pressure rise rate and peak of heat release rate of BDMS5 and BDM10 are
higher than those of BD50, and the crank angle of peak values for all tested fuels are almost same.
The power and torque outputs of BDMS5 and BDM10 are slightly lower than those of BDS50.
BDMS5 and BDM10 show dramatic reduction of smoke emissions. CO emissions are slightly
lower, and NO, and HC emissions are almost similar to those of BD50 at speed characteristic of
full engine load. (C) 2009 Elsevier Ltd. All rights reserved.
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Fr @ . Experimental studies on the combustion characteristics and performance of a direct
injection engine fueled with biodiesel/diesel blends
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{#i % Biodiesel is an alternative diesel fuel that can be produced from different kinds of vegetable
oils. It is an oxygenated, non-toxic, sulphur-free, biodegradable, and renewable fuel and can be
used in diesel engines without significant modification. However, the performance, emissions and
combustion characteristics will be different for the same biodiesel used in different types of
engine.

In this study, the biodiesel produced from soybean crude oil was prepared by a method of
alkaline-catalyzed transesterification. The effects of biodiesel addition to diesel fuel on the
performance, emissions and combustion characteristics of a naturally aspirated DI compression
ignition engine were examined. Biodiesel has different properties from diesel fuel. A minor
increase in brake specific fuel consumption (BSFC) and decrease in brake thermal efficiency
(BTE) for biodiesel and its blends were observed compared with diesel fuel. The significant
improvement in reduction of carbon monoxide (CO) and smoke were found for biodiesel and its
blends at high engine loads. Hydrocarbon (HC) had no evident variation for all tested fuels.
Nitrogen oxides (NO(x)) were slightly higher for biodiesel and its blends. Biodiesel and its blends
exhibited similar combustion stages to diesel fuel. The use of transesterified soybean crude oil can
be partially substituted for the diesel fuel at most operating conditions in terms of the performance
parameters and emissions without any engine modification. (C) 2010 Elsevier Ltd. All rights
reserved.

NJE 5 WOS:000281339700070

SCHRFEHY: Article

{E 5 5% ## 77 : Biodiesel; Soybean crude oil; Combustion characteristics; Exhaust emissions;
Performance

KeyWords Plus: DIESEL-ENGINE; METHYL-ESTER; COOKING OIL; EMISSIONS;

19



K2z K22 ESI A

SUNFLOWER; JATROPHA; KARANJA

Ho bk [Qi, D. H.; Chen, H.; Geng, L. M.; Bian, Y. Zh.] Changan Univ, Sch Automobile, Xian
710064, Shaanxi Prov, Peoples R China.

IRk Qi, DH (I iR{E %), Changan Univ, Sch Automobile, Xian 710064, Shaanxi Prov,
Peoples R China.

HL T S bk : donghuigi@gmail.com

i iR 7 : PERGAMON-ELSEVIER SCIENCE LTD

H R 7 bk : THE BOULEVARD, LANGFORD LANE, KIDLINGTON, OXFORD OX5 1GB,
ENGLAND

Web of Science Z&Jil|: Thermodynamics; Energy & Fuels; Mechanics

fiff 52 77 17]: Thermodynamics; Energy & Fuels; Mechanics

ISSN: 0196-8904

29 FREIRIE H AR 4 7745 S : ENERG CONVERS MANAGE

ISO K& H M #4565 : Energy Conv. Manag.

SRS ) DU T 8

ESI #5830 Y

ESI #ARBICN

o4 5%, k39 %

Fr @ : Microwave-assisted in situ synthesis of reduced graphene oxide-BiVO4 composite
photocatalysts and their enhanced photocatalytic performance for the degradation of ciprofloxacin
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fi & : To improve the photodegradation efficiency for ciprofloxacin (CIP), a new-type
microwave-assisted in situ growth method is developed for the preparation of reduced graphene
oxide (RGO) -BiVO4 composite photocatalysts. The as-produced RGO-BiVO4 composite
photocatalysts show extremely high enhancement of CIP degradation ratio over the pure BiVO4
photocatalyst under visible light. Specially, the 2 wt% RGO-BiVO4 composite photocatalyst
exhibits the highest CIP degradation ratio (68.2%) in 60 min, which is over 3 times than that
(22.7%) of the pure BiVO4 particles. The enhancement of photocatalytic activities of
RGO-BiVO4 photocatalysts can be attributed to the effective separation of electron-hole pairs
rather than the improvement of light absorption. (C) 2013 Elsevier B.V. All rights reserved.
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¥ /@ : Microwave synthesis of a novel magnetic imprinted TiO2 photocatalyst with excellent
transparency for selective photodegradation of enrofloxacin hydrochloride residues solution
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§# % . Magnetic imprinted TiO2 photocatalyst (MITP) with excellent transparency was prepared
via a microwave heating method based on enrofloxacin hydrochloride (ENRH) as the template
molecule, methyl methacrylate (MMA) as the functional monomer, and TiO2@SiO2@Fe304
(TSF) as the matrix material. TSF was synthesized by a mild sal-gel method. The results indicated
that MITP possessed hierarchical spherical structure, good monodispersity, superior magnetic
properties (Ms = 11.59 emu/g), the average diameter was approximately 410 nm, and the
surface-imprinted layer was composed of the imprinted polymer and poly (methyl methacrylate).
Moreover, MITP was proved to exhibit an excellent photochemical stability and a higher
photocatalytic efficiency than other photocatalysts, the apparent rate constant (k) for degradation
of ENRH with MITP in 90 min under the visible light irradiation was 1.08min(-1). The coefficient
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of selectivity (k(seiecovity)) of MITP relative to TSF and magnetic non-imprinted TiO2
photocatalyst (MNITP) was 2.14 and 2.08, respectively, indicating that MITP also possessed the
strong ability to selective recognition and photodegradation of ENRH in the binary antibiotic
residues solution containing ENRH and tetracycline (TC). In addition, the mechanism and
intermediate products of selective photodegradation of the binary antibiotic residues solution with
MITP were further discussed. (C) 2014 Elsevier B.V. All rights reserved.
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i %L : This study investigates the ability of four alum sludge-based constructed wetlands,
incorporating microbial fuel cell technology, to achieve high organic and nutrient removal from
swine slurry while simultaneously producing electricity. As a cross-comparison the effects of
electrode spacing and flow pattern are investigated. By providing a simultaneous
upflow-downflow regime the maximum power density is boosted by 70% to 0.268 W/m(3) and an
ammonium removal efficiency of 75% is achieved. However, the COD removal efficiency falls to
64% compared with 80%, 79% and 81% achieved by operating with a continuous upflow regime
in the other three systems of the study. The alum sludge wetland medium showed an enhanced
capacity to immobilise phosphorous with total phosphorous and reactive phosphorous removal
rates of 85-86% and 89-90%, respectively. Accordingly, multi-stage hybrid CW-MFC systems and
alternative operational strategies are discussed and recommended for full nutrient and organic
removal. (C) 2014 Elsevier B.V. All rights reserved.
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§# %L : To improve estimates of the extent of ocean oxygenation during the late Ediacaran Period,
we measured the U and Mo isotope compositions of euxinic (anoxic and sulfidic) organic-rich
mudrocks (ORM) of Member IV, upper Doushantuo Formation, South China. The average delta
U-238 of most samples is 0.24 +/- 0.16 parts per thousand (2SD; relative to standard CRM145),
which is slightly higher than the average delta U-238 of 0.02 +/- 0.12 parts per thousand for
restricted Black Sea (deep-water Unit I) euxinic sediments and is similar to a modeled delta U-238
value of 0.2 parts per thousand for open ocean euxinic sediments in the modern well-oxygenated
oceans. Because U-238 is preferentially removed to euxinic sediments compared to U-235,
expanded ocean anoxia will deplete seawater of U-238 relative to U-235, ultimately leading to
deposition of ORM with low delta U-238. Hence, the high delta U-238 of Member IV ORM
points to a common occurrence of extensive ocean oxygenation ca. 560 to 551 Myr ago.

The Mo isotope composition of sediments deposited from strongly euxinic bottom waters
([H2S](aq) > 11 mu M) either directly records the global seawater Mo isotope composition (if Mo
removal from deep waters is quantitative) or represents a minimum value for seawater (if Mo
removal is not quantitative). Near the top of Member 1V, delta Mo-98 approaches the modern
seawater value of 2.34 +/- 0.10 parts per thousand. High delta Mo0-98 points to widespread ocean
oxygenation because the preferential removal of isotopically light Mo to sediments occurs to a
greater extent in O-2-rich compared to O-2-deficient marine environments. However, the delta
Mo-98 value for most Member IV ORM is near O parts per thousand(relative to standard NIST
SRM 3134 = 0.25 parts per thousand), suggesting extensive anoxia. The low delta Mo-98 is at
odds with the high Mo concentrations of Member IV ORM, which suggest a large seawater Mo
inventory in well-oxygenated oceans, and the high delta U-238. Hence, we propose that the low
delta M0-98 of most Member IV ORM was fractionated from contemporaneous seawater. Possible
mechanisms driving this isotope fractionation include: (1) inadequate dissolved sulfide for
quantitative thiomolybdate formation and capture of a seawater-like delta Mo-98 signature in
sediments or (2) delivery of isotopically light Mo to sediments via a particulate Fe-Mn
oxyhydroxide shuttle.

A compilation of Mo isotope data from euxinic ORM suggests that there were transient episodes
of extensive ocean oxygenation that break up intervals of less oxygenated oceans during late
Neoproterozoic and early Paleozoic time. Hence, Member IV does not capture irreversible deep
ocean oxygenation. Instead, complex ocean redox variations likely marked the transition from
0O-2-deficient Proterozoic oceans to widely oxygenated later Phanerozoic oceans. (C) 2015
Elsevier Ltd. All rights reserved.
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¥ /i : Adsorption of cadmium by biochar derived from municipal sewage sludge: Impact factors
and adsorption mechanism

f£ % : Chen, T (Chen Tan); Zhou, ZY (Zhou Zeyu); Han, R (Han Rong); Meng, RH (Meng
Ruihong); Wang, HT (Wang Hongtao); Lu, WJ (Lu Wenjing)

k U R ¥ : CHEMOSPHERE H 134 To: 286-293 DOL:
10.1016/j.chemosphere.2015.04.052 i fiF-: SEP 2015

Web of Science #Z%/rEHEHI) "HE 51 HTX": 67

Wesl Bk &1t 74

fEHE (B 180 K): 19

fFHREL (2013 FEE4): 232

fi§j %L . Static equilibrium experiments were carried out to investigate the impact factors and the
mechanism of cadmium adsorption on biochar derived from municipal sewage sludge. An
appropriate dosage of biochar is sufficient; in the experiment, 0.2% is the optimal dosage for the
largest removal capacity, while the removal capacity of biochar reduces with the increasing dosage.
pH is another dominant factor of the adsorption process. The removal capacity of biochar is lower
than 20 mg.g(-1) when the solution initial pH is lower than 2 pH units, comparatively retaining
more than 40 mg.g(-1) at the solution initial pH higher than 3 pH units. Temperature has weak
influence on the adsorptive performance. The main mechanism of the adsorption process of
biochar for cadmium mainly involves (1) surface precipitation by forming insoluble cadmium
compounds in alkaline condition, and (2) ion exchange for cadmium with exchangeable cations in
the biochar, such as calcium ions. (C) 2015 Elsevier Ltd. All rights reserved.
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1#% %L: The building of the Silk Road economic belt is an exciting prospect that may bring immense
economic benefits to Eurasian countries. However, intensive human activities to be induced by it
may double the water crisis in central Asia, deteriorate the vulnerable environment, and accelerate
energy consumption in this area. To build a new and sustainable Silk Road economic belt,
advancing scientific research, reinforcing international collaboration and enhancing education are
necessary steps. With careful planning, sound research, good data and the support from
governments and the people, the Silk Road economic belt can be developed in an environmentally
sustainable manner that is a credit to all involved.

NJE5: WOS:000362903400023

SCHRFEAY: Article

E # 5< ## 7] : Silk Road; Water resources; Environmental protection; Energy saving; Human
activity

KeyWords Plus: CHINA

Hb 4k : [Li, Peiyue; Qian, Hui; Wu, Jianhua] Changan Univ, Sch Environm Sci & Engn, Xian
710054, Peoples R China.

[Li, Peiyue; Qian, Hui; Wu, Jianhua] Changan Univ, Key Lab Subsurface Hydrol & Ecol Effects
Arid Reg, Minist Educ, Xian 710054, Peoples R China.

[Howard, Ken W. F.] Univ Toronto Scarborough, Dept Phys & Environm Sci, Toronto, ON M1C
1A4, Canada.

JHHAEE Hhk: Li, PY GEH/E#), Changan Univ, Sch Environm Sci & Engn, 126 Yanta Rd,
Xian 710054, Peoples R China.

HL T IS bk peiyueli@chd.edu.cn

Hi 7 : SPRINGER

R ik 233 SPRING ST, NEW YORK, NY 10013 USA

Web of Science Z%7l: Environmental Sciences; Geosciences, Multidisciplinary; Water Resources
fiff 52 77 19): Environmental Sciences & Ecology; Geology; Water Resources

ISSN: 1866-6280

eISSN: 1866-6299

29 FIFSRIE H IRY) 4 F- 4 5 : ENVIRON EARTH SCI

27



K2z K22 ESI A

ISO KRG HH4EE : Environ. Earth Sci.
SRR R TR R 4

ESI m#51830:Y

ESI # &8N

5010 2%, 3t 39 %

Fr @ : Hydrochemical appraisal of groundwater quality for drinking and irrigation purposes and
the major influencing factors: a case study in and around Hua County, China

{E#: Li, PY (Li, Peiyue); Wu, JH (Wu, Jianhua); Qian, H (Qian, Hui)

KR H . ARABIAN JOURNAL OF GEOSCIENCES  #:9  H#i: 1 SCHR5: UNSP 15
DOI: 10.1007/s12517-015-2059-1  HihiR4F: JAN 2016

Web of Science #%0&HHH] "# 5 HIK": 55

eI BxR Git: 56

KL (B 180 K): 11

AL (2013 EE4): 57

{# %Z: Groundwater is the major source of water for drinking and irrigation purposes in and around
Hua County, China. However, long-term industrial effluents in the upstream of the area have
produced contamination to groundwater. To provide a clear and better understanding of the status
and extent of groundwater pollution to local decision makers, groundwater quality was assessed
for drinking and irrigation purposes in this study using sodium adsorption ratio (SAR), residual
sodium carbonate (RSC), soluble sodium percentage (%Na), permeability index (PI), an entropy
weighted water quality index (EWQI), and some graphical approaches such as Wilcox and US
Salinity Laboratory (USSL) diagrams. Factors that have significant influences on the
hydrochemistry and quality of groundwater were also discussed in detail. Finally, some measures
for the protection and management of groundwater in the study area were provided to local
decision makers. The results show that shallow groundwater in and around the Hua County is
mainly slightly alkaline freshwater with the majority of the samples falling in the category of
HCO3-Ca and mixed HCO3 center dot SO4-Ca center dot Mg. Medium quality water is prevalent
in the study area for drinking purpose, and the main contaminants in groundwater are total
dissolved solid (TDS), total hardness (TH), SO42-, Cl-, NO3-, NO2-, and oil. Groundwater in the
study area is suitable for agricultural irrigation with regard to sodium hazard, but mixing of low
and high salinity water is recommended before irrigation to reduce the salinity hazard in local
areas. Natural processes such as weathering of parent rocks, cation exchange, and groundwater
evaporation are the dominant factors influencing groundwater chemistry in the study area.
However, river water leakage and human interference are becoming increasingly important in
altering natural groundwater chemistry. The recommendations suggest in this study may help to
prevent further groundwater pollution in the study area, and the results and recommendations
reported here will also be useful for many other regions facing similar problems.
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§# % . Over the past couple of decades, as a new mathematical tool for addressing a number of
tough problems, fractional calculus has been gaining a continually increasing interest in diverse
scientific fields, including geotechnical engineering due primarily to geotechnical rheology
phenomenon. Unlike the classical constitutive models in which simulation analysis gradually fails
to meet the reasonable accuracy of requirement, the fractional derivative models have shown the
merits of hereditary phenomena with long memory. Additionally, it is traced that the fractional
derivative model is one of the most effective and accurate approaches to describe the rheology
phenomenon. In relation to this, an overview aimed first at model structure and parameter
determination in combination with application cases based on fractional calculus was provided.
Furthermore, this review paper shed light on the practical application aspects of deformation
analysis of circular tunnel, rheological settlement of subgrade, and relevant loess researches

29



K2z K22 ESI A

subjected to the achievements acquired in geotechnical engineering. Finally, concluding remarks
and important future investigation directions were pointed out.
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§# %L : In this paper we develop a new four-stages symmetric two-step P-Stable tenth algebraic
order method with vanished phase-lag and its first, second, third and fourth derivatives. For this
new two-step method we will investigate the following:

the construction of the new family of methods,

the local truncation error (LTE) of the new developed method and the error analysis,

the stability (interval of periodicity) of the new obtained method using a scalar test equation with

frequency different than the frequency of the scalar test equation used for phase-lag analysis
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(stability analysis),

the effectiveness of the new method with application on the coupled differential equations arising
from the Schrodinger equation.
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{#i % . The applicability of the collocation spectral method (CSM) for solving nonlinear heat
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transfer problems is demonstrated in a convective-radiative fin with temperature-dependent
properties. In this method, the fin temperature distribution is approximated by Lagrange
interpolation polynomials at spectral collocation points. The differential form of the energy
equation is transformed to a matrix form of algebraic equations. The computational convergence
of the CSM approximately follows an exponential decaying law; and thus, it is a very simple and
effective approach for a rapid assessment of nonlinear physical problems. The effects of
temperature-dependent properties such as thermal conductivity, surface emissivity, heat transfer
coefficient, convection-conduction parameter, and radiation-conduction parameter on the fin
temperature distribution and efficiency are discussed.
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fii %L . This paper is devoted to global asymptotic stability of cellular neural networks with
impulses and multi-proportional delays. First, by means of the transformation v(i)(t) = u(i)(e(t)),
the impulsive cellular neural networks with proportional delays are transformed into impulsive
cellular neural networks with the variable coefficients and constant delays. Second, we prove the
global exponential stability of the latter by nonlinear measure, and that the exponential stability of
the latter implies the asymptotic stability of the former. We furthermore provide a sufficient
condition to the existence, uniqueness, and the global asymptotic stability of the equilibrium point
of the former. Our results are generalizations of some existing ones. Finally, an example and its
simulation are presented to illustrate effectiveness of our method. Copyright (c) 2015 John Wiley
& Sons, Ltd.
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$# L. This study assessed groundwater quality in a semiarid region of northwest China impacted
by industrial and agricultural activities. The goal was to assess the quality of the water for
drinking and irrigation, and the groundwater's effect on human health. Thirty-one groundwater
samples were collected from monitoring and hand pumping wells. These wells were distributed
over 54 km(2), with an average of 5.7 wells per 10 square kilometers. The samples were analyzed
for pH, total dissolved solids (TDS), total hardness (TH), fluoride (F-), nitrate (NO3-N), nitrite
(NO2-N), ammonia nitrogen (NH4-N), major ions (Na+, K+, Ca2+, Mg2+, HCO3 (-), SO4 (2-),
Cl-), and heavy metals (Cu, Mn, Zn, As and Cr6+). Groundwater chemistry was described using
statistical analysis, and Piper and Gibbs diagrams. An entropy-based matter element extension
analysis was performed to quantify the overall groundwater quality. The sodium adsorption ratio,
residual sodium carbonate, and soluble sodium percentage were used to assess irrigation water
quality. Considering resident age, sex, and exposure pathways, the non-carcinogenic and
carcinogenic health risks were estimated using the models recommended by the Ministry of
Environmental Protection of China. Study area groundwater was found to be slightly alkaline. For
cations, Na+ was most abundant followed by Ca2+, then Mg2+, and then K+. For anions, HCO3
(-) were more abundant than SO4 (2-) and Cl-. Gibbs diagrams indicate that groundwater
evaporation influences the development of sulfate-type groundwater, compared to the other
groundwater types (bicarbonate and non-dominant types). The groundwater in most parts of the
study area is of fair quality, and is marginally acceptable for multiple uses. TDS, TH, NH4-N,
NO3-N, and Mn are common contaminants in the alluvial plain. These contaminants originate
mainly from industrial and agricultural activities, as well as natural processes. Land irrigated with
the groundwater is not exposed to a sodium hazard. However, measures are needed to manage the
salinity hazard. The health risk assessment suggests that females and children face higher
non-carcinogenic risk than males. The contribution of the contaminants to non-carcinogenic risk is
in the following order: NO3 (-)> F-> As > Mn > NO2 (-)> Cr > NH4 (+)> Cu > Zn. Cr contributes
more than As to the carcinogenic risk.
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i %% . Groundwater is an essential part of water resources for human survival and economic
development in arid regions over the world. Human activities and environmental change have
imposed significant impacts on groundwater environment. To investigate the hydrogeochemical
characteristics and evolution of groundwater in and around a desert region impacted by
wastewater irrigation, 84 groundwater samples were collected and analyzed for 18 indices.
Statistical and graphical approaches were applied to delineate the general hydrochemical
characteristics of groundwater and the major factors influencing its evolution. Stable isotopes of
H-2 and O-18 were applied to identify groundwater evaporation process. Hydrogeochemical
modeling was also adopted to quantify the major reactions occurring in the groundwater system.
The results reveal that the abundance of cations is Na+ > Ca2+ > Mg2+ > K+ for groundwater in
the entire study area, while the abundance of anions for groundwater in the desert region is HCO3
(-) > Cl- > SO4 (2-), and that for groundwater in the alluvial plain is HCO3 (-) > SO4 (2-) > CI-.
Groundwater chemistry in the study area is mainly of rock dominance, and
dissolution/precipitation of minerals and cation exchange are major natural factors governing the
formation of groundwater chemistry. However, stable isotopes and the occurrence of nitrate show
that shallow groundwater evaporation and human activities also have some impacts on
groundwater quality. Hydrochemical type transits from Ca-Cl to HCO3 center dot SO4-Ca type,
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and then to HCO3 center dot SO4-Ca center dot Mg type along the flow path. The transition is
influenced by multiple factors with water-rock interactions the predominant one. The water-rock
interactions for the upper and lower sections of the flow path, indicated by hydrogeochemcial
modeling, are different due to different geologic and hydrogeologic conditions.
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f# % . Intensive human activities have caused contamination to groundwater quality which
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consequently affects human health. In this study, an evaluation of groundwater quality was carried
out for better understanding of the status of groundwater contamination and potential risks to local
residents in an alluvial plain (China) where agricultural and industrial activities are intensive.
Comprehensive water quality index was used for drinking water-quality assessment and sodium
adsorption ratio, Na%, and residual sodium carbonate were applied for irrigation water-quality
assessment. The human health risks caused by intake of the contaminated groundwater through the
oral and dermal pathways were also assessed. The assessment results reveal that most of the water
samples are generally suitable for irrigation purpose, but over 60 % of them are not fit for drinking,
and the total hardness, NO3 (-), NO2 (-), TDS, SO4 (2-), and F- are the main contaminants
affecting its suitability for drinking purpose. Residents in the study area are at high health risk, and
NO3 (-) originating mainly from industrial and agricultural pollution is the greatest contributory
cause of the health risks. Furthermore, children in this area are at higher health risk than adults,
and oral ingestion is the dominate exposure pathway of health risk. Therefore, urgent and efficient
measures must be taken to combat groundwater pollution and reduce health risk in the area.
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§# %L In this paper, we will develop a four-stage high algebraic order symmetric two-step method
with vanished phase-lag and its first up to the fourth derivative. For the proposed method, we will
study the following: the phase-lag analysis of the new method; the development of the new
method; the local truncation error analysis which is based on the radial Schrodinger equation; the
stability and the interval of periodicity analysis which is based on a scalar test equation with
frequency different than the frequency of the scalar test equation used for the phase-lag analysis;
the error estimation procedure which is based on the algebraic order; and the numerical results
from our numerical tests for the examination of the efficiency of the new obtained method. The
numerical tests are based on the numerical solution of the Schrodinger equation.
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$# #L: A large cross-section shallow tunnel excavated by center cross diagram method (CRD) was
constructed on a site with weak surrounding rock. Crown settlement and horizontal convergence
were extensively monitored to investigate the performance of a temporary support wall. Based on
field observations, effects of zone excavation on the temporary support sidewall were analysed
extensively. Influenced by earth pressure applied by a subsequently zone excavated, the
deformation of the temporary support sidewall at upper bench successively undergoes
convergence, expansion, convergence, expansion and stabilisation five stages; and the deformation
at lower bench undergoes convergence, expansion and stabilisation three stages. Based on the
deformation and restriction condition of the temporary support sidewall during tunnel excavation,
a small curvature beam was used to simulate the stress and deformation change of the temporary
support sidewall. Then, mechanical model of the temporary support sidewall under the
surrounding rock horizontal pressure and the upper structure loads were suggested, respectively.
The total deformation of the temporary support sidewall induced by zoned excavation can be
determined by superposition the deformation caused by different loads. (C) 2016 Published by
Elsevier Ltd.
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i %L : The goal of learning-based image super resolution (SR) is to generate a plausible and
visually pleasing high-resolution (HR) image from a given low-resolution (LR) input. The SR
problem is severely underconstrained, and it has to rely on examples or some strong image priors
to reconstruct the missing HR image details. This paper addresses the problem of learning the
mapping functions (i.e., projection matrices) between the LR and HR images based on a
dictionary of LR and HR examples. Encouraged by recent developments in image prior modeling,
where the state-of-the-art algorithms are formed with nonlocal self-similarity and local geometry
priors, we seek an SR algorithm of similar nature that will incorporate these two priors into the
learning from LR space to HR space. The nonlocal self-similarity prior takes advantage of the
redundancy of similar patches in natural images, while the local geometry prior of the data space
can be used to regularize the modeling of the nonlinear relationship between LR and HR spaces.
Based on the above two considerations, we first apply the local geometry prior to regularize the
patch representation, and then utilize the nonlocal means filter to improve the super-resolved
outcome. Experimental results verify the effectiveness of the proposed algorithm compared with
the state-of-the-art SR methods.
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$# #L: Over the past few years, accompanied by big and frequent earthquakes, more attention was
paid to the tunnel earthquake resistance. To reduce tunnel seismic damage and explore the
reasonable aseismic measures, the tunnel earthquake disaster investigation was employed to
analyze and summarize the tunnel seismic damage on the basis of Wenchuan earthquake.
Fifty-two tunnels near the epicenter of Sichuan Province were investigated: Only 7 tunnels did not
show structure damage, 6 tunnels suffered the most serious damage, and the rest appeared damage
to various extents. It indicates that most serious seismic damage happens to fault fracture zone,
followed by entrance and common section of the tunnel. Additionally, the results display that the
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typical seismic damage of tunnels is lining cracking, collapsing, dislocation, construction joints
cracking, and uplifting of invert, and usually lining cracking and collapsing account for a larger
proportion. Therefore, the tunnel aseismic design should emphasize the fault fracture zone and
tunnel entrance. Tunnel design should adopt the composite lining structure with shock absorber
and whole chain alternative grouting to prevent the lining cracking and collapsing in the seismic
fortification zone.
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§# % : The development of a new five-stages symmetric two-step method of fourteenth algebraic
order with vanished phase-lag and its first, second, third and fourth derivatives is analyzed in this
paper. More specifically: (1) we will present the development of the new method, (2) we will
determine the local truncation error (LTE) of the new proposed method, (3) we will analyze the
local truncation error based on the radial time independent Schrodinger equation, (4) we will study
the stability and the interval of periodicity of the new proposed method based on a scalar test
equation with frequency different than the frequency of the scalar test equation used for the
phase-lag analysis, (5) we will test the efficiency of the new obtained method based on its
application on the coupled differential equations arising from the Schrodinger equation.
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§# % Featured by the two material length parameters in the nonlocal strain gradient theory, it is
still unknown that what are the boundary conditions of nonlocal strain gradient beams, since the
equations of motion and boundary conditions of these beam models appear in the same form as
those of the classical ones. Based on the weighted residual approaches, this paper provides the
boundary value problems of Euler-Bernoulli beams within the framework of the nonlocal strain
gradient theory in conjunction with the von Karman nonlinear geometric relation. The closed-form
solutions for bending and buckling loads of nonlocal strain gradient beams are obtained.
Numerical results show that the higher-order boundary conditions have no effect on the static
bending deflection of beams for the cases studied. However, the higher-order boundary conditions
and the material length parameters have a significant effect on the buckling loads. Finally, when
the two material length parameters are the same, the buckling loads can not always reduce to the
classical solutions, the findings of which violate our expectations. The results provided in this
work are expected to be helpful for the applications of this theory to the analysis of engineering
structures. (C) 2016 Elsevier Ltd. All rights reserved.
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of human activities in China with a special focus on western China
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§# L. Groundwater quality research is extremely important for supporting the safety of the water
supply and human health in arid and semi-arid areas of China. This review article was constructed
to report the latest research progress of groundwater quality in western China where groundwater
quality is undergoing fast deterioration because of fast economic development and extensive
anthropogenic activities. The opportunities brought by increasing public awareness of
groundwater quality protection were also highlighted and discussed. To guide and promote further
development of groundwater quality research in China, especially in western China, ten key
groundwater quality research fields were proposed. The review shows that the intensification of
human activities and the associated impacts on groundwater quality in China, especially in
western China, has made groundwater quality research increasingly important, and has caught the
attention of local, national, and international agencies and scholars. China has achieved some
progress in groundwater quality research in terms of national and regional laws, regulations, and
financial supports. The future of groundwater quality research in China, especially in western
China, is promising reflected by the opportunities highlighted. The key research fields proposed in
this article may also inform groundwater quality protection and management at the national and
international level.
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i % A spectral element method (SEM) is developed to solve coupled conductive, convective and
radiative heat transfer in moving porous fins of trapezoidal, convex parabolic and concave
parabolic profiles. In these irregular porous fins, non-uniform heat generation, heat transfer
coefficient and surface emissivity vary with temperature. In the SEM model, the solution domain
is decomposed into non-overlapping elements by mesh tools of finite element method, and
Chebyshev polynomials are used to establish basis functions on each element. A case of nonlinear
heat transfer in the irregular porous fin is taken as an example to verify the performance of SEM.
Compared with available data in the literature, SEM can provide a good accuracy. The h and p
convergence characteristics of SEM are also studied. The p convergence rate is faster than the h
convergence rate and approximately follows an exponential law. In addition, a volume adjusted fin
efficiency is developed to evaluate the thermal performance of irregular porous fin. The effects of
porous materials, irregular profiles and other thermo-physical parameters, such as Peclet number,
surface emissivity coefficient, power index of heat transfer coefficient, convective conductive
parameter, radiative-conductive parameter, non-dimensional heat generation at ambient
temperature, heat generation parameters, porosity and non-dimensional ambient temperature on
non dimensional temperature and fin efficiency are also studied. (C) 2017 Elsevier Masson SAS.
All rights reserved.
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Fr /8 : Mesoporous manganese oxide with large specific surface area for high-performance
asymmetric supercapacitor with enhanced cycling stability
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§iii % : Boosting the energy density of supercapacitors without sacrificing their power capability
and cyclability is highly desired. Herein, we reported high-performance asymmetric
supercapacitor device with high cycling stability using mesoporous manganese oxide nanococoons
(MONC:s) as positive electrode, and activated carbon (AC) as negative electrode. The mesoporous
manganese oxide nanococoons exhibit excellent electrochemical performances because of their
large surface area. The optimized asymmetric supercapacitor could be cycled reversibly in the
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high voltage range of 0-1.7 V in aqueous electrolyte, which exhibits a maximum energy density of
32 Wh kg (1) at a power density of 185Wkg (1) and still remains 21 Wh kg (1) at a power density
of 1630Wkg (1). Importantly, such asymmetric supercapacitor exhibits superior long cycle life
with similar to 100% specific capacitance retained after similar to 2700 cycles and similar to 98%
after 5000 cycles. (C) 2017 Elsevier B.V. All rights reserved.
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§# %L This short communication gives a brief investigation of the catastrophic natural landslides
in the Diexi town, Maoxian County, Sichuan province, SW China, which occurred on June 24,
2017. According to the preliminary statistics of Sichuan government, about 73 people lost contact,
and 62 houses and more than 1600 m roads were buried. The collapse volume of landslide is
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approximately 8 million m(3). The maximum drop is about 1600 m, and plane sliding distance is
2500-3000 m. Unfortunately, the secondary collapse incident occurred repeatedly on June 25 and
27, respectively. In this communication, the accident background, accident scene, and related
emergency response are presented. In virtue of the in situ reconnaissance conducted by geological
experts, the main reason for the collapse is the high-level and long-distance debris flow in
earthquake fracture zone induced by continuous rainfall.
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§# % . Analysis, of the rock mass deformation behavior is a very important aspect of the safety
assessment for tunnel construction in weak rock mass. In this paper, the deformation
characteristics of a soft rock mass tunnel using three beaches construction method were
investigated, which include the crown settlement and horizontal displacement and have 9 sections
with 3 different construction schemes. The optimized construction schemes by decreasing the
beaches length and changing the geologist of primary support were proposed. Then, applying the
displacement back analysis method to calculate the rock mass parameters, double parameters were
analyzed by using the golden section method. Results show that the tunnel deformations were
affected by the elastic modulus E and the lateral pressure coefficient lambda of rock mass, and the
change of E has greater influence than lambda. on the tunnel deformation. The change of lambda
has greater influence on the crown settlement than that on the horizontal displacement.
Furthermore, the regularity and characteristics of longitudinal deformation profile (LDP) in a
weak rock mass tunnel was studied by utilizing the Fast Lagrangian Analysis of Continua (FLAC),
and the LDP of the three long-beach construction scheme and the three short-beach construction
scheme were compared. The results show that the complete displacements of tunnel under the
three short-beach construction scheme condition by decreasing the lengths of the middle and
lower benches are smaller than that under the three short beach construction scheme condition,
however the pre-deformation of the tunnel deformation under this two construction scheme
conditions is nearly the same. The extrusion deformation at the tunnel face of the three
short-beach construction scheme is larger than that of the three long-beach construction scheme.
Therefore, increasing the area of the core soil is a feasible measure to control the extrusion
deformation on the tunnel face. Finally, the tunnel optimized construction scheme was verified
benefit the tunnel stability. The measures of decreasing the length of middle and lower bench and
closing the invert early and immediately will benefit the tunnel stability.
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1# % During the horizontal jet grouting in soft ground, injection of large volumes of water and
grout into the soil can lead to significant ground displacements. A simple method is proposed in
this paper to predict the ground displacements caused by installing horizontal jet-grouting columns.
The process of installing a horizontal column is simplified as the expansion of a cylindrical cavity
with a uniform radial stress applied at plastic-elastic interface in a half plane. In this study, the
analytical solution is adopted to calculate the deformation induced by the expansion of a
cylindrical cavity. Considering the main jetting parameters (jetting pressure of the fluid, flow rate
of the fluid, and withdrawal rate of the rod) and the soil properties (stiffness of the surrounding
soil), an empirical equation to estimate the radius of plastic zone is developed. Two field tests are
carried out in Shanghai, China, to verify the correctness and applicability of the proposed method.
Comparisons between the predicted and measured values indicate that the proposed method can
provide a reasonable prediction. The proposed simple method can be recommended as a useful
tool for the design of ground improvement by means of horizontal jet grouting.
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§# %L: As a major challenge in building a new and sustainable Silk Road Economic Belt, threats
induced by poor groundwater management have raised stress on the groundwater resources in the
Yinchuan Plain, north-west China. In the present article, an overview of groundwater development
in the plain, along with the associated negative effects, is provided. A fragmented management
framework is found responsible for the poor groundwater management. Efficient and effective
groundwater management will require proper attention of the local authorities to the inherent
interaction among various water systems. Only with enhanced cooperation, an integrated
monitoring network, strengthened scientific support and active public participation can the
sustainability of groundwater management of the plain be achieved.
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Yinchuan Plain, North-West China
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§#i L Poor water resource management is an important factor in soil salinization in arid areas. In
this study, the status of soil salinization and its controlling factors are summarized for the
Yinchuan Plain, North-West China. The conjunctive use of surface water diverted from the Yellow
River and groundwater abstracted from a shallow aquifer is proposed to alleviate soil salinization
in the plain. Scenarios are designed and simulated to determine the optimal proportions at which
groundwater should be exploited for irrigation in the three cities of the plain. Policies and
suggestions regarding sustainable water resources and soil salinization research in the plain are
recommended.
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¥/ Evaluation of asphalt-aggregate interaction based on the rheological properties
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§#i %L . The silicon dioxide (SiO2) and calcium oxide (CaO) analytical reagents are selected to
prepare asphalt mastics and the effects of aggregate chemical composition on asphalt-aggregate
interactions (AAI) are evaluated based on the complex modulus and phase angle. It is found that
the oxide analytical reagents significantly affect the rheological properties such as complex shear
modulus and phase angle, and the effects of CaO are greater than SiO2 due to the stronger
interaction between asphalt binder and CaO analytical reagents. Both the modulus stiffening ratio
and the phase angle-based K. Ziegel-B coefficient could be used to evaluate the AAI, and the latter
is the better index. Results show that the indexes increase with the test temperature, but decrease
with the loading frequency, and tend to be constant. The higher adhesive strength between asphalt
binder and limestone than basalt is likely attributed to the higher content of CaO in limestone
aggregate and the stronger asphalt-CaO interaction.
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Fr @ : A state-of-the-art review of sustainable energy based freeze proof technology for
cold-region tunnels in China
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$# % To cope with tunnel frost damage, studies on prevention methods are routinely conducted to
improve environmental protection and energy saving. Based on field investigations, the main
available thermal insulation methods and their application are discussed and analysed in this paper.
The results show that passive measures, such as a thermal insulation layer or door, cannot
completely avoid frost damage. Construction investment of the electric heat tracing (EHT) system
is lower at the early stage, but a large investment in operation and pollution problems are needed
in the later period. As renewable, clean and environmentally friendly primary energy, geothermal
energy can realize energy-saving and emission-reduction. Furthermore, our research team
proposed the optimization design method for tunnel heat insulation and anti-freezing by using
geothermal energy and presented the challenges for future applications of the ground-source heat
pump (GSHP) system in tunnels. The results regarding energy conservation from this review can
provide useful technical support in design, operation and management of tunnels in cold regions.
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¥ @ : MOF-derived porous N-Co304@N-C nanododecahedra wrapped with reduced graphene
oxide as a high capacity cathode for lithium-sulfur batteries
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{#i L. The lithium-sulfur (Li-S) battery has been regarded as a highly promising rechargeable
energy-storage system due to its high energy density of 2567 W h kg-1. However, moderating the
dissolution of lithium polysulfides (LiPSs) and enhancing the conductivity of the sulfur cathode
are the main limitations for its successful application. Herein, we demonstrate an approach to
simultaneously tackle these two barriers by designing a porous N-Co304@N-C nanododecahedral
composite. This composite was derived from ZIF-67 via a facile pyrolysis method, which realizes
the effective doping of nitrogen into both Co304 and the carbon framework, simultaneously
achieving a well-defined porous structure. After wrapping with reduced graphene oxide (rGO),
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this porous N-Co304@N-C/rGO cathode supported a high sulfur loading (5.89 mg cm(-2)) and
exhibited excellent stability (611 mA h g(-1) at 2C after 1000 cycles). Furthermore, ex situ Raman
spectroscopy, ex situ X-ray photoelectron spectroscopy, UV-vis absorption spectroscopy and
first-principles calculations confirm that the N-Co304@N-C/rGO nanododecahedra effectively
bind LiPSs in the electrode over multiple cycles. This proved that the cobalt oxides in the porous
N-Co0304@N-C nanododecahedra have strong affinity for binding LiPSs. The simultaneous
doping of nitrogen both into the cobalt oxides and carbon framework not only strengthened the
binding energy for LiPSs absorption, but also improved the overall conductivity of the
nanododecahedra. Moreover, the interconnected porous structure contributes to the electron
transfer and alleviates the volume changes of active materials during cycling.
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§#i #: The importance of water quantity for domestic and industrial water supply, agriculture, and
the economy more broadly has led to the development of many water quantity assessment
methods. In this study, surface flow and soil water in the forested upper reaches of the Yoshino
River are compared using a distributed hydrological model with Forest Maintenance Module
under two scenarios; before and after forest maintenance. We also examine the impact of forest
maintenance on these variables during extreme droughts. Results show that surface flow and soil
water increased after forest maintenance. In addition, projections of future water resources were
estimated using a hydrological model and the output from a 20 km mesh Global Climate Model
(GCM20). River discharge for the near-future (2015-2039) is similar to that of the present
(1979-2003). Estimated river discharge for the future (2075-2099) was found to be substantially
more extreme than in the current period, with 12 m(3)/s higher peak discharge in August and 7
m(3)/s lower in July compared to the discharges of the present period. Soilwater for the future is
estimated to be lower than for the present and near future in May. The methods discussed in this
study can be applied in other regions and the results help elucidate the impact of forests and
climate change on water resources. (C) 2017 Elsevier B.V. All rights reserved.
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i % . Cracking problems are threats to durability and sustainability of high performance
cement-based composites. Due to the complex behaviors of cement materials under various
environmental conditions, accurate prediction of the cracks is very difficult. In this work, effects
of noval thermo-sensitive polymer N-isopropylacrylamide (PNIPAM) on the cracking resistance
of cement mortar were investigated. The micro structures of cement mortar and PNIPAM were
characterized by environmental scanning electron microscopy (ESEM) and Fourier Transform
Infrared Spectoscopy(FT-IR). The pulse velocity, water absorption and water content of cement
mortar were tested to observe the inner structure changes of cement mortar with PNIPAM.
Artificial neural network (ANN) technology was used to, predict the cracking resistance of cement
mortar with PNIPAM. The results show that PNIPAM is cross-linked macromolecule polymer
with special thermo-sensitive characters of shrinkage at high temperature and expansion at low
temperature. When the mixing temperature is lower than LCST of PNIPAM,; it can expand and is
soluble in water. However, PNIPAM can shrink and release water to cure the hardened mortar
when temperature is higher than LCST due to the cement hydration heat accumulation. The
proposed model built by ANN can be used to predict the cracking, resistance of cement mortar.
The model was further applied to evaluate the effects of different PNIPAM contents on the
cracking performance of cement mortar. PNIPAM with suitable contents can decrease the internal
deflects of cement mortar. The content of PNIPAM can be used below 1.2% of cement mass for
the consideration of cracking resistance improvement of cement mortar. (C) 2017 Elsevier Ltd. All
rights reserved.
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{#% % Every year about one third of the geohazards in China occur in the Loess Plateau causing
human loss, damaging gas and oil pipelines, destroying highways, railways and degrading
farmland. Field investigation and monitoring, in-situ tests and laboratory experiments were
performed to improve our understanding of the factors effecting the distribution, characteristics
and causes of loess landslides. First, we find that 79% of the landslides are shallower than 10m,
85% have a volume of less than 100,000 m(3). Second, landslides on the Loess Plateau occur
primarily on concave slope profiles that have slope angles of 20-35 degrees and that face
south-east. Third, the equivalent coefficient of friction of loess landslides is very low resulting in
long run-out with a low angle sliding surface. Loess landslides generally transform into mud-flows
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resulting in an increase in volume in transit and forming a geohazard chain. Antecedent rainfall
plays an important role in triggering loess landslides. Finally, clusters of landslides in the Loess
Plateau occur because the loess easily disintegrates under high pressure due to its loose and highly
porous structure. There is a sharp decrease in cohesive strength with increase in deformation and
water content and thus landslides tend to undergo static liquefaction during sliding. (C) 2017
Elsevier B.V. All rights reserved.
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{# %L . Taibai County is a mountainous area in China, where rainfall-induced landslides occur
frequently. The purpose of this study is to assess landslide susceptibility using the integrated
Random Forest (RF) with bivariate Statistical Index (SI), the Certainty Factor (CF), and Index of
Entropy (IDE). For this purpose, a total of 212 landslides for the study area were identified and
collected. Of these landslides, 70% (148) were selected randomly for building the models and the
other landslides (64) were used for validating the models. Accordingly, 12 landslide conditioning
factors were considered that involve altitude, slope angle, plan curvature, profile curvature, slope
aspect, distance to roads, distance to faults, distance to rivers, rainfall, NDVI, land use, and
lithology. Then, the spatial correlation between conditioning factors and landslides was analysed
using the RF method to quantify the predictive ability of these factors. In the next step, three
landslide models, the RF-SI, RF-CF and RF-IOE, were constructed using the training dataset.
Finally, the receiver operating characteristic (ROC) and statistical measures such as the kappa
index, positive predictive rates, negative predictive rates, sensitivity, specificity, and accuracy
were employed to validate and compare the predictive capability of the three models. Of the
models, the RF-CF model has the highest positive predictive rate, specificity, accuracy, kappa
index and AUC values of 0.838, 0.824, 0.865, 0.730 and 0.925 for the training data, and the
highest positive predictive rate, negative predictive rate, sensitivity, specificity, accuracy, kappa
index and AUC values of 0.896, 0.934, 0.938, 0.891, 0.914, 0.828, and 0.946 for the validation
data, respectively. In general, the RF-CF model produced an optimized balance in terms of AUC
values and statistical measures.
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§#ii % : This study assessed the geochemistry and quality of groundwater in the Hongdunzi coal
mining area in northwest China and investigated the mechanisms governing its hydrogeochemistry
and the hydraulic connectivity between adjacent aquifers. Thirty-four groundwater samples were
collected for physicochemical analyses and bivariate analyses were used to investigate
groundwater quality evolution. The groundwater in the mine was determined to be neutral to
slightly alkaline, with high levels of salinity and hardness; most samples were of SO4 center dot
Cl-Na type. Fluoride and nitrate pollution in the confined aquifers were identified, primarily
sourced from coals. Natural geochemical processes, such as mineral dissolution, cation exchange,
and groundwater evaporation, largely control groundwater chemistry. Anthropogenic inputs from
agricultural and mining activities were also identified in both shallow unconfined aquifers and the
deeper confined aquifers, respectively. It was determined that the middle confined aquifer has a
high hydraulic connectivity with the lower coal-bearing aquifer due to developed fractures.
Careful management of the overlying aquifers is required to avoid mine water inrush geohazards
and groundwater quality deterioration. The groundwater in the mining area is generally of poor
quality, and is unsuitable for direct human consumption or irrigation. Na+, SO42-, CI-, F-, TH,
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TDS, NO3-, and CODMn are the major factors responsible for the poor quality of the phreatic
water, while Na+, SO42-, F-, and TDS are the major constituents affecting the confined
groundwater quality. This study is beneficial for understanding the impacts of coal mine
development on groundwater quality, and safeguarding sustainable mining in arid areas.
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§#i % : Removal of antibiotics from aqueous solutions by photocatalysis is an advanced technology
for environmental remediation. Herein, we have fabricated a series of AgX (X = I, Br)/CuBi204
composites through an in-situ precipitation method. The photocatalytic activity of the obtained
photocatalysts was measured by the degradation of tetracycline (TC) under visible light irradiation
(lambda > 420 nm). All the AgX (X = I, Br)/CuBi204 composites exhibit much higher
photocatalytic activity than that of pure CuBi204. The enhanced photocatalytic activity is mainly
attributed to the efficient interfacial charge separation and migration in the AgX (X = I,
Br)/CuBi204 heterojunctions. Meanwhile, AgX (X = I, Br)/CuBi204 heterojunctions display
excellent photocatalytic stability, and the photocatalytic degradation rates were not obvious
decreased even after five successive cycles. Based on the energy band structure, the radicals
trapping and electronic spin resonance (ESR) experiments, the Z-scheme mechanism of
AgBr/CuBi204 and type II mechanism of Agl/CuBi204 heterojunction photocatalysts were
tentatively discussed, respectively.
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