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• An acetate bridged 1D coordination polymer of La(III) with pyridine-3,4-

dicarboxylic acid has been prepared

• Metal centre is nine coordinated to form distorted tri-capped trigonal prism

geometry

• 2D supramolecular sheets are formed by hydrogen bonding interaction.
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Abstract

An acetate bridged coordination polymer of lanthanum, formulated as {[La(µ-CH COO)(PDC)(H O) ].2H O}

(H PDC = pyridine-3,4-dicarboxylic acid) has been successfully grown by single gel diffusion technique at room

temperature using hydrosilica gel and further characterized by elemental analysis, powder X-ray diffraction, FT-IR and

UV–visible spectral studies. The compound crystallizes in triclinic space group, Pī. The metal centre is nine coordinated

by oxygen atoms to form distorted tri-capped trigonal prism geometry. Single crystal X-ray diffraction studies reveal

that the compound exists as one dimensional polymeric chain which is further assembled into 2D supramolecular

framework via extensive hydrogen bonding. The dielectric and thermal decomposition behaviour of the sample was

also studied.

Graphical abstract

Packing diagram of title compound in polyhedral design viewed along ‘b’ axis.
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Introduction

Coordination polymers (CPs) are an important class of inorganic-organic hybrid materials with well regulated network

structures displaying a wide variety of potential applications in the field of catalysis, gas adsorption/separation,

nonlinear optics, magnetic materials and so on [[1], [2], [3], [4], [5]]. CPs can be self-assembled by the coordination of

metal ions/clusters with rigid organic entities to form stable architecture with attractive structural topologies. In this

regard, considerable efforts have been devoted to design and control the self-assembly of the coordination networks by

judicious choosing of unsymmetrical ligands having two or more coordination sites with differing donor ability,

thereby resulting in unprecedented structures with aesthetic architecture [6,7]. Nanoporous CPs with optimal pore

system and physical properties can be obtained by optimizing the position of alkyl groups in the channels which will

enhance the performance of adsorption and separation ability of these materials for gas purification [8,9]. However,

increasing the molecular size and complexity of ligands will induce interpenetration of coordination networks and

reduces the pore volume. Thus, designing the porous CPs employing small low-symmetry ligands in combination with

metal clusters represents a promising strategy to preserve high surface area and porosity with dense open metal sites

[10]. In addition to the structural diversity of organic linker, the coordination geometry of metal ions, pH of the reaction

medium, temperature and the presence of counter ions also influences the self assembly process. Recently, mixed

ligand strategy has been employed for fabricating CPs with exceptional properties and structural flexibility [11].

However, designing and controlling the assembly of porous CPs to fulfil the application in feasible condition still
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Abstract

Glass samples with composition 50AO-5Al O -30B O -15SiO  (A = Ba, Sr, Ca,
Zn) have been synthesized by conventional melt quenching technique. The
amorphous nature of glasses has been conLrmed from the x-ray diffraction
patterns. The structural behavior of the glasses investigated using Fourier
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transform infrared spectra show a number of absorption peaks due to the
bending of Si-O-B linkages, stretching vibrations of Si-O-Si and B-O-B in
SiO  and BO  structural units, respectively. The Fourier Transform Raman
spectra of all glasses exhibit different spectral bands and intensities of all

bands change with the doping of cations (Ba2+, Sr2+, Ca2+ and Zn2+).The
optical properties studied using UV–visible absorption spectra, give Urbach
energy values in the range 0.51–0.59 eV. The microhardness of the glass
samples measured by indentation technique shows a higher value for all
glasses (7.68–9.25) GPa, re[ecting higher bond strength. The co-efLcient of

thermal expansion of the glasses lies within the range 8.5–11.5 × 10−6°C−1.
Dielectric constant varies from 3.4 to 1.6 and dielectric loss from 0.0016 to
0.0342 at 1 MHz for 50AO-5Al O -30B O -15SiO  (A = Ba, Sr, Ca, Zn) glasses.
The good thermal, mechanical and dielectric properties show that these
glasses can be considered as suitable candidates for interlayer dielectrics in
microelectronic applications.
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Abstract

Alkaline earth based glasses of composition 35AO – 50B O  – 15SiO  (A = Ba,
Ca, Sr) was prepared by conventional melt quenching technique. Density of
the glasses was measured using Archimede’s method. X-ray diffraction
patterns conMrmed the amorphous nature of the glasses. This result was
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supported by scanning electron microscope (SEM) image. The structure of
the glasses was investigated by FT-IR spectroscopy. FT-IR spectrum revealed
the characteristic bands due to various borate and silicate structural units.
FT-Raman spectroscopy was used to investigate the characteristic bands of
these glasses and its changes due to the presence of various alkaline earth
metals. The microhardness of the glass samples was measured by
indentation technique. Microhardness of all glasses were high (6.9–7.1) GPa,
reYecting higher bond strength. The co-efMcient of thermal expansion (CTE)

were measured and lie within the range (8–10) × 10–6o C−1, which was in
good agreement with that of the other SOFC components.
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Structural and magnetic properties of combustion synthesized
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Abstract. Nanostructured pyrochlore oxides A2Ti2O7 (A = Gd, Dy and Y) have been synthesized through a single step
auto-igniting citrate complex combustion process. The structure and phase formation of the prepared combustion product
were characterized by X-ray diffraction (XRD) analysis. From the XRD patterns, the average crystallite size and lattice
strain were calculated using the Williamson–Hall method. Pyrochlore oxides A2Ti2O7 (A = Gd, Dy and Y) exhibit a cubic
pyrochlore structure with the fd3m space group. The microstructure and average grain size of the samples were examined
by scanning electron microscopy. The surface area and pore size of the materials were obtained from Brunauer–Emmett–
Teller (BET) analysis. The obtained higher BET surface area of the Gd2Ti2O7 material suggests the possibility of excellent
photocatalyst activity. The vibrating sample magnetometer studies show that these materials show paramagnetic behaviour at
room temperature. These materials have an entropy change that increases when the temperature decreases. So these materials
may be used as active magnetic refrigerants at low-temperature.

Keywords. Pyrochlore oxides; X-ray diffraction; surface area; photocatalyst; magnetization.

1. Introduction

Pyrochlore oxides have a general formula A2B2O7, where ‘A’
is mostly a trivalent (A3+) rare-earth cation, which includes
lanthanides and sometimes Y and Sc, and ‘B’ is mostly a
tetravalent (B4+) cation, either a transition metal or a p-
block element [1]. A3+ larger cations occupying the 16d site
are coordinated with eight oxygen ions, while B4+ smaller
cations occupy the 16c site, located at the centre of the
distorted octahedra of oxygen ions and the crystallographic
positions of O2− ions are sited at 48f and 8b [2]. The stabil-
ity of the pyrochlore structure is governed by the radius ratio
(rA/rB) of A and B cations, which extends from 1.46 to 1.78
[3].

Recently, pyrochlore structured rare earth titanates
(RE2Ti2O7) have attracted much attention because of the
spin-ice behaviour of Dy2Ti2O7 compounds, low-temperature
magnetic properties and large magnetic moments of para-
magnetic materials [4–12]. Gd2Ti2O7 and Er2Ti2O7 have
paramagnetic ordering at room temperature, but they exhibit
antiferromagnetic ordering at very low-temperatures, because
of predominant antiferromagnetic coupling [13–15]. In the
paramagnetic behaviour of pyrochlore oxides, at very low-
temperature the value of an entropy change increases when
the temperature decreases.

A2B2O7 type pyrochlore oxides have been prepared by
traditional solid state reactions (1300◦C for 40 h) [16], sol–
gel [17,18], the polymerized complex method [19,20] and

high-energy ball milling [21] at high temperature and long
reaction times. Among these different synthesis methods,
solution combustion synthesis is the finest method of pro-
ducing nanocrystalline ultrafine powders with extremely pure
and highly homogeneous as compared to powders prepared
with conventional methods. This technique offers an easy
and cost effective synthesis with shorter duration (2 h),
low-reaction temperature (250◦C) and lower calcination
temperature (700◦C) for synthesizing nanostructured metal
oxides. This process involves an exothermic redox reaction
between metal nitrates (oxidizing agents) and fuel (a reduc-
ing agent). In the combustion process, the product properties
such as crystallite size, phase, degree, nature of agglomera-
tion and surface area are generally controlled by adjusting
the oxidant–fuel ratio. Here, we report on the preparation
details and room temperature magnetic properties of nano-
sized A2Ti2O7 (A = Gd, Dy and Y) pyrochlore oxides by the
auto-ignition combustion process.

2. Materials and methods

2.1 Synthesis of A2Ti2O7 (A = Gd, Dy and Y)
nanoparticles

Nanocrystalline pyrochlore oxides A2Ti2O7 (A = Gd,
Dy and Y) have been successfully synthesized by the
auto-ignition combustion technique. Analytical reagent grade

0123456789().: V,-vol
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Abstract. Present investigation aims the synthesis and characterization of Zinc oxide (ZnO) nanoparticles using Annonna 
Muricata leaf by means of safe, non-toxic, and ecofriendly green method.  Structure and crystallite size of the product 
were examined by X-ray Diffraction analysis (XRD).  XRD analysis reveals crystalline nature with hexagonal wurtzite 
structure in the space group of P63mc having average crystallite size of 21 nm.  Peak at 418 cm-1 in Fourier Transform 
Infrared Spectra (FTIR) corresponds to Zn-O stretching which confirm the formation of ZnO nanoparticles.  High 
Resolution Transmission Electron Microscopy (HRTEM) shows irregular shape particles. Ring nature of Selected Area 
Diffraction (SAED) pattern indicates poly crystalline nature.  UV-Visible spectrum shows a characteristic absorption 
peak of ZnO nanoparticles at wavelength of 350 nm having optical band gap of 3.14 eV.  The morphological 
characterization of synthesized nanoparticles was done by Field Emission Scanning Electron Microscopy (FESEM) 
shows agglomerated nanostructures.  Energy Dispersive X-Ray analysis (EDX) confirm ZnO nanoparticles with Zn and 
O atoms.  Dielectric measurements have been carried out on sintered pellet in the frequency range 1Hz-100MHz at room 
temperature. The value of dielectric constant ( ’) and dielectric loss tangent (tan δ) was decreases with increase in 
frequency.  
Key words: Zinc Oxide nanoparticles, Annonna Muricata leaf, Green synthesis, Dielectric property 

INTRODUCTION 

In recent years, metal oxides having high surface area and aspect ratio play an increasing interest in material 
science due to their physical, chemical, magnetic, electronic, and catalytic properties compared to bulk materials.1  
Within the large family of metal oxide nanoparticlels (NPs) ZnO is an inexpensive, non-toxic, low cost, abundant n-
type of II-VI semiconductor compound having applications such as gas sensors, photovoltaic, photo catalytic, light 
emitting diodes, solar energy conversion, and storage devices due to its wide band gap and high excitation energy.2 
Many works has been carried out to investigate bio-reduction of various metal ions into metal Nanoparticles.3 Bio-
reduction process, the reduction capacity of various biochemical natural and renewable materials such as microbes, 
fungi, bacteria and plant extract can reduce metal ions into zero-valance metal NPs.4  There are several methods for 
synthesis of ZnO NPs such as co-precipitation, sol-gel, solvothermal, ionothermal, hydrothermal etc.5  These are 
expensive and toxic to environment. So synthesis of NPs via ecofriendly routes become popular among research’s 
due to its low cost, non-toxic, environmental compatibility and ease of applications. It is chemically complex but 
environmental friendly.6   The phytochemicals (flavones, ketones, organic acids, aldehydes and amides) present in 
the leaf extract act as bio-reductant.7  Among these flavones, organic acids and quinones are water soluble 
phytochemical that is responsible for direct reduction of zinc ions into their respective nanaostructures.  Reduction 
in particle size is due to reduction of three types of benzoquinones (cyperoquinone, dietchequinone and remirin) into 
quinones.8 The present study aims environmental friendly, single step, low temperature, ultra-fast, cost effective, 
non-toxic method for producing ZnO NPs by green biological route, using the extract of Annona muricata leaf 
(family: Annonaceae).  
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Abstract. Present investigation aims the synthesis, characterizationand dielectric properties of Copper Oxide (CuO) 
nanoparticles using AnonnaMuricata leaf by means of safe, non-toxic, and eco-friendly green method.  The 
biosynthesized nanoparticles of copper oxide are characterized through XRD, FT-IR, SEM, and UV-Vis spectra. 

Structure and crystallite size of the product were identified by X-Ray Diffraction analysis (XRD).   XRD analysis reveals 
that prepared nanopowder has crystalline nature with monoclinic structure in the space group of c2/c having crystallite 
size of 21nm.  Peak at 525cm-1 in Fourier Transform Infrared Spectra (FTIR) corresponds to Cu-O stretching which 
confirm the formation of CuO nanoparticles.  UV-Visible spectrum shows a characteristic absorption peak of CuO 
nanoparticles at wavelength of 355nm.  Dielectric measurements have been carried out using sintered pellet in the 
frequency range 1Hz-10MHz at room temperature.  The obtained values of dielectric constant (ℇ’) and loss factor (      

were 41 and 0.0014 respectively at 1MHz.  A.C conductivity (ϭa.c) performance shows electrical conductivity increases 
with increase in temperature, it make applications for electronic devices.  

INTRODUCTION 

In recent years transition metal oxide having high dielectric constant with low dielectric loss has been used 

in electronic devices and wireless communication [1]. Among these transition metal oxidesCopper Oxide 

nanostructures has become an encouraged intensive research curiosity due to their electrical, optical, magnetic, 

catalytic properties arising from quantum confinementand large surface to volume ration [2].  Copper Oxide has 

narrow band gap (1.2-2.5 eV) p-type semiconductor compound having applications in field of solar cells, 
heterogeneous catalysts, gas sensors, high temperature superconductors, lithium-ion batteries and electrochemical 

capacitors and medical fields as fillers, disinfectants, antimicrobial agents, antibacterial agents, anticancer agents 

[3].For the production of nanocrystalline copper oxides physical and chemical method been extensively used.  These 

techniques are hazardous towards surroundings and human health during synthesis procedure because of the use 

toxic chemicals, nonpolar solvents, high radiation, and highly active reducing/stabilizing agents [4].  So it is convent 

to challenge a cost effective, less complex, eco-friendly, and stable nanoparticles were produced by green approach 

point researches towards green chemistry and bio-process for the synthesis of nanomaterial’s.  Rate of production of 

nanoparticles using plant extract is more attractive because of its simplicity, ease of availability, stability of the 

resulting products and it uses single step procedureie, there is no need for the requirement of culturing, isolation, 

maintenance [5].  Presence of abundant secondary metabolites and ease of reduction of their salts plants are better 

suited for the synthesis of metal oxide nanoparticles than any other sources.  The present investigation we reports 
synthesis of Copper oxide nanoparticles by green synthesis method using AnnonnaMuricata leaf extract.   

EXPERIMENTAL DETAILS 

Cu(NO3)2.9H2O (99.99%, purity, sigma Aldrich) without further purifications act as precursor for the formation 

of nanoparticles.  Annonamuricata plant leaves act both as reducing and stabilizing agent.  To prepare extract of 
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Abstract: Study of blood parameters has gained momentum in recent years in view of its importance in diagnosing 

various abnormalities due to toxic effects of pollutants. Fish blood is a pathophysiological indicator of the whole body 

function and therefore blood parameters are important in diagnosing the structural and functional status of fish. 

Phthalates are considered to be a potential carcinogen, teratogen, and mutagen in vertebrates. In order study the effect 

of Dibutyl Phthalate on a vertebrate system, we have chosen the readily available and stress tolerant variety, 

Oreochromis mossambicus, as the model organism for the study. 

 

Index terms: Dibutyl Phthalate, Oreochromis mossambicus, Hemocrit, Hemoglobin, Blood count 

  

I. INTRODUCTION 

Hematology is defined as the branch of biology, which deals with the morphology of blood and blood 

forming organs. Blood is the life-sustaining body fluid, which governs very important functions of the body 

like respiration, circulation, excretion, osmotic balance and transport of metabolic substances. The study of 

blood parameters has gained momentum in recent years in view of its importance in diagnosing various 

abnormalities due to toxic effects of pollutants. The red blood cells (RBCs) and hemoglobin (Hb) level vary 

at different stages of life in the same organisms. Over many years the hematological investigations have 

become important diagnostic tools in medicine, they equally serve as diagnostic indices to investigate 

diseases or stress even in fish. Physicomorphological changes in blood indicates the changes in quality of 

the environment and therefore they are important in diagnosing the functional status of the animal and 

exposed to toxicants and have greater contribution to the pathological changes obtained during toxicological 

studies.  Fish live in very intimate contact with their environment and are therefore very susceptible to 

physical and chemical changes, which may be reflected in their blood components. Blood being the medium 

of intercellular transport, which comes in direct contact with various organs and tissues of the body, the 

physiological state of an animal at a particular time is reflected in its blood. Fish blood is being studied 

increasingly in toxicological research and environmental monitoring as a possible indicator of physiological 

and pathological changes in fishery management and disease investigations.  Fish blood is a 

pathophysiological indicator of the whole body function and therefore blood parameters are important in 

diagnosing the structural and functional status of fish. Blood is a pathophysiological indicator of the body as 

it is highly susceptible to internal and external environmental fluctuations in stress conditions. 

Fresh water teleost fishes maintain their normal physiological process and their body fluid homeostasis with 

the help of ion/osmoregulatory process. Alterations in physiology and biochemical parameters of toxicant 

treated fish have recently emerged as an important tool for water quality assessment in the field of 

environment toxicology. This is because blood in the gill has direct contact with the water medium and any 

unfavorable change in the water could be reflected in the circulatory system. These studies could be used to 

indicate the health status of the fish as well as quality.  

Hematological studies plays an important role in understanding variation of blood characteristics in relation 

to factors like phylogenetic position, ecological habitat, pollutants, food selections, etc. The regular 

monitoring of the  fish blood is a diagnostic tool in establishing the health status of the fish in farm. It helps 

in evaluating the response of different types of blood cells and its components of physiological stress due to 

toxicity, as it quickly reflect the poor conditions of fish than  other commonly measured parameters. The 

blood composition of a fish reflects to some extent to metabolic and other physiological processes. 

Accordingly, hematology can be used as clinical tool for the investigations of physiological and metabolic 

alterations in fish caused by pollution of the aquatic environment. 
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